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INDEX TO VOL. XXVII. ENGLISH MECHANIC. 


A or an, 585, 609, 636 
Absorbing heat rays, 660 
Acacia wood, 173 
Accidents : curious railway, 177; railway, 
and the brake experiments, 563 
Accurate screw-cutting and choy 308 
Aue acid - eee and albumen, identi- 
cation of, 526; i 
rties of, 65, $47 preparation and pro- 
a 3 eyepiece, 21, 78; objectives, 


Acida, organic, 65 

Acme lawn tennis marker, 25 

Acoustic repulsion, 332 

Acoustical: constant, an, 658; phenomena, 
explanation of certaia, 494 

Acoustica: 124, 505, 581; and the ear, 586; 
ri and principles of, in reference to 
t u telephone, microphone, &0., 584, 603, 

Action of brakes, 407 

Adams's discovery, Prof., 469 

Addresses of contributors, obtaining the, 529 

Adjustable: microphone, 393 ; vice, $45 

Adjusting: a sundial, 116; rod, 123 

Adulterated carbonate of lead, 408, 421, 427 

pe rer ne res milk sellers, 649; 

coffee, 508; 

11 97501 ood detected, 191, 220, 
dvice to phonograph makers, 313 

Holian harp, telephone and, 506 

1 91 bread, 312, 366 3 waters, analysis 

Arophone, 347 

Aer of the earth, 459, 498 

Air: brake, atmospheric, 195; chamber, 
compressed, and pump, 272; gas ongine, 
ay ; pressure of, 658; pump, valve for, 


Air-aurface condensation, 370 
Alabaster, polishing, 322 
Ae house electric, 481, 505 ; telephonic, 


Alb-rt Hall organ, 319 
Albumen : 582 ; identification of acetio acid 
acetates and, 526 
Alenbols, 14, 71 
Aldehydes, 15, 71 
Alcebra, 402, 452 
Alk.limetry, a new method of, 509 
Alkaloids or organic bases, 192 
All England crank, 244, 318, 603 
1155 e 22 
Os, COM n and working of, 
543, 577, 927 . 
Alum analysis, 97, 402 


Alumina: 482; hate of, 376, 426 
Atuateur’s : Nike, Tis printing press, 


blight, 555; dried aola. 275, 299, 399, 


U 
f, 7 , for, 


20; — matters, 372 ; 423, 
M5 ; striking look, K day, &; tools, 245 


Amianthine ooal, 411 

Ammonia: alum, 97; carbonate of, 99, 147; 
liquid direct from gas liquor, 662 

Amphipleura ucida, method of resol- 
ving, 307, 370, 423 

Analogy between light and sound, 134, 160, 
185, 212, 237, 298 

Analysis: of alum, 97, 402; of soil and 
manures, 72 ; of tea, 316, 345; spectrum, 


chemistry, works on, 369; 


bbage’s, 

Anastatic : printing, zinoography and, 351; 
process, the, 600 

Anatomical, 454 

Anchor, size and weight of, 585 

Ancient literature, 534, 556, 583, 633 

N Henry, almanac maker, 324, 

Anatomy and physiology, address in, at 
Brit. Assoc., 597 

Anemometer, 635 

Aneroid, 46 

Angle of aperture of micro. object-glasses, 
measurement of, 68, 120, 141, 193, 218, 
243, 266, 289 

Angles, pipe, 321, 399, 425 

Angling, 4% 

Anhydrides, 122, 322 

Aniline dyes, 192 

Animal intelligence, Mr. Romanes on, 594 

Animals, distribution of, 598 

Annealing: cast iron, 535; glass, toughen- 
ing and, 

Annett's safety lock, 291 

Antarctio regions, the, 622 

Anthropology, address in, at Brit. Assoc., 


Anticorrosive : metal, 555; oil, 401 
Antipodes, time at the, 610, 627, 637 
Antique bronzing, 177 

Antiquity ae man, 13, 164, 174, 529, 575, 


Ants, habits of, 620 

Aperture: angle of, measurement of, in 
micro. object-glasses, 68, 120, 141, 193, 
218, 243, 266, 289, 376; miraculous, 417; 
reducing jin. O.G., 275, 299, 322, 425 

Apertures, telescopic, 17, 61, 95, 142, 195, 

215, 242, 342, 367, 394 

Aphides, 533, 555, 577, 607, 658 

Apparatus: curious, or chemical toy, 300, 
323 ; distilling, 552; safety oxygen, 
portable, 240; ship-cleaning, 120 

Apples, American dried, 275, 269, 399, 425 

Appliances, some new worksh » 187 

Apprenticeship, 402 

Arrian: cement for, 275, 557 ; fish for, 


Arctio regions, coal and coral in the, 42 
Arithmetical rule wanted, 350, 376, 400 


Artificial: finger, 149; incubation, 146; 
marble, 487; stone, 556; trees, 76 

Artists’ canvas, 557 

Ascending lightning, 601, 627, 651 

Ash-pan in locomotives, 19 

Association, British, 569, 595, 621, 649 

Astro. eyepiece, power of, 351 

Astronomical: 38, 242, 469; books, 521, 
534; notes, 16, 55, 67, 155, 281, 386, 486, 
616; observations, Edinburgh, 231 

Astronomy: 22; books on, 312; Cham- 
bera’s Descriptive, 215; elementary 
handbook of, 215; nautical, 273; study 
of nautical, 215, 248 

Atlas, Proctor’s, 62 

Atmospheric: air-brake, 195; v. ordinary 
burner, 532 

Atomic: volumes of the elements, 64; 
weight of uranium, 558 

Atoms, cohesion of, 423 

Attraction : 250, 265; initial velocities of 
bodies that have circular motions about 
a centre of, 395 

Audition, binaural, 624 

Autographic or collotypic printing, 475, 522 

Autography aud collography, 502 

Automatic: brake, Sanders’, 315, 443, 552; 
— Westinghouse, 38, 125, 140, 147, 148, 
173, 340; reed organs, 514, 601, 656; 
sounding, 269 


B. So. examination: 221; London, 275, 299 

Babbage’s analytical engine, 624 

Baby jumper, 629 

Bachelor of music, 009 

Back: numbers, don't refer me to, 627; 
pain in, 174; sleeping on the, 300, 322 

Badly-conductiug substances, heat con- 
ductivity of, 360 

Bag, oxygen gas, 501 

pipes, the Celtic, 343 

Bahama pine-apple trade, 252 

Balata, 24 

Ball taps, 660 

Rall tremolo for American organ, 320 

Balloon, 610 

Balls, pith, 481 

Bands, hooks and eyes for catgut, 250, 274 

Bank: fireproof room for, 199; notes, 
microscopic photo of, 149, 197 

Ber. magnet, 378; spring, 74; trapeze, 


Heke sails, tanning canvas for, 274 

Barker’s hydraulic brake, 473 

Barlow: eyepiece, 46; lens, 13 

Barometer: as a weather guide, 585, 609, 
635 ; correcting, 323; water, 199 

Barrett, Prof., on musical scale form, 293 

Bars, grate, shaking, 147 


Arsenic : 271; poisoning with, 461, 477 Bases, alkaloids or organic, 192 
Arsenicated violet powder, » 378, 402, | Basses, substitute for organ pedal, 17 
421, 477 , Bat, mechanical, 428 
Articulating microphone, an, 422 Bath: bricks, 633; electro-plating, 298; 
Artificer for the navy, 74 heating, 655; painting, 505 
3106558 
3160 


Batteries: 100, 125, 200, 223; Léclanché 
and other, 403, 429; secondary, 476 

Battery: 429; bichromate, 20, 23, 74, 100; 
Byrne's pneumatic, 306; carbon blocks, 
564, 658; Daniell’s, 505, 532; for electric 
signalling, 273; for electro-metallurgy, 
size of, 662; for microphone, 3 
Fuller's, 274, 321, 848; Grove’s gas, 481; 
Halse’s galvanio, 378, 402; iron, 456; 
Léclanché, 126, 663 ; Minotto’s, 506; — 
and Daniell’s, 611; 5 456, 582; 
rough powerful, 481, 

Beale’s camera lucida, 148 

Bearings: bicycle, 21, 73, 294; for lathe, 
274; metalined, 254; roller, 218; — 
mathematics of, 268 , 

Posket, Sir Edmund, on trades-unionism, 


6 

Beds and windows, 314 

Bedstead, sofa, 347 

Bee: management, 210, 306, 411, 462, 592, 
644; show, 567 

Beehive, a new, 501, 552 

Beer, estimation of original gravity of, 217 

Boes, 608 . 

Belemnites, 658 

Bell: hanging, 97; lowering tone of, 661; 
magneto-electric, 455, 662 

Bells: electric, 46, 74, 98, 123, 350, 376; 
magneto-electric, 455, 662; Manchester, 
76, 246; tapper, 374; whitening, 399, 424 

Belt: driving, 125; proper way to lace a, 
418; the way to joint a, 470 

Belts: coment for, 145; piecing, 295 
ready computation of force transmi 


y, 494 
oo acid, properties and preparation 
65 


Or, 
Betts’ patent capsules, 532 
Bevel wheels, 634 
Beverages, restorative and medicinal, 567 
Biblical erratum, a curious, 421 
Bichromate: battery, 20, 23, 74, 100; — 
faulty, 199 
Bichromates, acidity of, to what is due the, 


269 

Bicycle: 274; accident, 148; bearings, 21, 
73, 294; brake-cord, 351, 877; brakes, 
94, 218, 250; construction, 196, 200; 
converting, 451; fork, 662: Otto, 204 ; 
Pony, 450 ; step 350, 370, 376; tire, 504; 
wheel, 249 

Bicycles: a few words on, 218; cheap, 144, 
291; cleaning, 350, 376; Tapro om enti 
in, 49, 132, 191. 244, 294. , S41, 427; 
making cheap, 40; shifting saddles for, 
170; spring step for, 446 

Ricycling matters, 218, 268, 341, 351, 377 

Binaural audition, 624 


45 
ormance with Wenham 
Birdlime, 275, 


Birds: catching, 660; eggs, 248; perches 
199, 223 
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Bismuth for plumbers, 534, 557 Burner, atmospheric v. ordinary, 532 Chlorine, action of, 649 Oopying: by photography, 460 ; mouldings, 
Bitter-sweet, tomato on, 610 porn compound, 97 Chloroform, 317 608 
Blaok : board, 350, ; bronze, dull, 659; g out of watch wheel, 124 Chorales, Luther’ 8, 378, 401 Cordial making, 297 
Brunswick, 21; diamond, 586 ; drop, Butterfly catohing, 200, 223 Chromatic: O.G., 312, 324 ; pitch pipe, 47 | Corks, rendering, air and water tight, 484 
ne 521 aye for leather, 659; dyeing, | Buttons made from bone, 77 Chromium, 817, 396, 443, 529 Corn as fuel, 288 
638; , patohes on oak, 272 ; stain for table, | Buzzing gong, 125, 196 Chromos, 609 Cornell T square, 188 
stains on silver, 680 Byrne’s pneumatic battery, 306 Chuck: Oushman's centring, 333; Uush- | Corners, gilt, 47 


250 
Blacking, 275, 822; ironwork, 557 
Blast-furnace slags. 452, 478 
arr ag : gelatine, 467 ; powder, improved, 


Bleachin na 451; human hair, 451; 
ralph 8821 0 m a paper, 123; with 
or ‘mes, 323 
Blin 


idence, 290; the electric pen and 
the, ‘170 


Blinds, venetian, 21 

Bl istered hands, 126, 147, 173 

Blisters on blister steel, cause of, 88 

Block: carbon, 77; “compound pulley, 
22 241, 292, 428, 602; concrete, 173, 


Blocks for printing, sincography, 171 

Blood : circulation of the, 435 to head, 
determination of, 481, 531 

Bloomer engines, 504, 632, 654 

Blueing steel, 456, 479 


Board, 7 * 

Boat: building, 444, 557, a 588, 607, 656, 
658 ; centreboard, 296, 3 20; sailing, 450 

Boata, steam in small, 100, 451 

Bobbins, throstle, 45, 97 

Bogie tank engines on the 8. & D. J. k. 
19, 48, 5 124, 145 

Boller ; circulation of, 76; feed, 99, 
124, 9755 ' fue, 21; flues and chimneys, 
147; flues, oo corrugated, 105 105; incrustation, 
410, 127 427, 147, 1 246, 247: plate, 


stron h of, 74; ; pressure, 147; questions, 
ill. „21; yacht, 582 
Boiler-making, notes on some points i in, 210 


Boilers : bab of steam for very 
high pressures, 238 feed-water, 416; 
880 ends of, 140 high Pressure, 

580; injecting solutions into 1 67; 
scale in, 172; two to one engine, 22 

Boiling glue, 374 

Bone: buttons made from, 77 ; manure, 201 

Bere 1 50 or with tarch, 19, 43 
rax, 8 ; 

Borio acid, estimation of, 13 
Boring, lathe tools and, 506 

Books : astronomical, 521, 534, 582; chemist 
and drugzgist’s, 479 ; for the study o ot 
astronomy, 312; gold letterin 
indiarubber binding for, me m e a 
312, 322; on food age 

Boot and shoe making, 403 427 

Boring: cherry sticks, 324; sticks, 324, 
349; tool for wood, 1 47 

Botanical specimens, "preparing for herba- 
rium, 576 

Botany, books on, 312, 822 

Bottom of the sea, seeing the, 662 

Bottle, improved wash, 295 

55 

a p N on 
living without a, pige 

Brake : 4 2555 air, 195; Barker's 

<P 272, a i gonttunons 66, 

‘experimen — railway 

nta and, 508; for ore tramears, 

; Sanders’ automatic, 315, 443, 552; 

Smith vacuum, 245; Westin house 
automatic, 38, 125, 140, 147, 148, 1 

Brake-cord, 'bieyal 0, ‘351, 877 

Brakes: 94, 148, 503; action of, 407; 
STan 413.443.473 409, 359 88, 169, 220, 315, 

473, 489 2, 605, 655 

Braka fireworks, 11; on L. G. & D. R., 

240; on 1 stock, 222; on pilot 
engines, 88 1, 632 

— 508; black finish for, 475; cannon, 

; kettle, cleaning, 145; machinery, 
149; silver-like polish on, 403, ; 
spring, 533, 556 ; tool for turning, 197; 
amon p fastening into lead cistern, 660 ; 

as nae om, 811 
Bini, clubbing in the, 498, 527, 547, 


Brasswork, ear 
Bread : ea brown, 456, 465; 
unfermented, 119, 170, 220, 225, 249, 267, 
312, 313, 345, 479, 655 
is flying models, Mr., 42 
Breweries, construction of, and arrange- 
ment of a 05 224 25 242 


Brick-kiln, improved, 176 
Brick-making, 77, 99, 557 
Broki: Bath, , 633 ; coating for, 274; grey, 


Brightness of in, measuring, 335 
B 1 205 railway, experiments on, 340, 


Brine as a preservative, 561 

Britain's wealth, 140 

Britannia metal, plating on, 403 

British : Associa on, 569, 595, 621, 640; 
and endowment of research, 627 ; versns 
American nET: 443. wines, 248; work- 


1 659 manganese, 475 
Bronsine | antique, 177; brasswork, 46; 
plaster ornament, 588; re-laoquering 
and, 274; tea- urn, 
wn: bread, 456, 465; bronze, 454 
coal, 351, 376, 401 ; head to stont, 349 
Brunswick lack, 21 
Brush : making, "123 ; varnish, 136, 272 
Bubbles, soap, 377, 401 


Bucket lift, 660 
Balding a greenhonso, 548 ; ane observa- 
tory, 215; boat, 444, 557, „ 583, 607, 


656, 658; "land, liabilities T owners of, 
22: matorints, permeability of, 177; 
societies, 125 , 662 


CABBAGE, 558, 584 

Cabinet, ooin, 586, 610 

Cadmium sulphide, 456 

Caffeine, 192 

Caking colours, 375 

Calculating sunrise and sunset, 265 
Calculus, differontial and integral, 349 
Call, new form of tel 
Camera: lucida, 


hone, 544 

6's, 148; — ensily 
constructed, 423; — new, 496; obsoura, 
198, 223 ; patent, 199 

Can the leopard change his spots, 116 

Canal: Darien, 391; new ship, 296 


Canals, map of English, 610, 659 


Canaries, 17 175, 199, 223, 250, 274, 375 
Canary, 480 

Cancri, zeta, 217 

Candles, paraffin, 37. 

Canned meat, . bath for preserv- 


re and canoeing, 4, 54, 91 159, 250, 
Cans, a use for tin, 128 
Canvas: artists’, 557; canoe, 199, 223, 247, 
for barge sails, tanning, 274 ; for magic- 
lantern, 608 
Capecity of metals for magnetism, 23 
Capillaire, 274 
Capital investment, 378, 402, 452, 503, 530 
Capsules, Betta’ patent, 532 
Carbolic acid, estimation of, 13 
Carbon : block, 773 blooks for batteries, 
504, 658; tele hone, the, 231 
Carbon-bigulp te prism, 351 
Oarbonio anhydride and oxide, 223 
Oarboniferous fossils, 18 
garbons for electric lamp, 322 
Cardboard slide for gelatine films, 32 
Care of the microscope, 31 
Carpenters, 8 145, 272 
8 tad a i 85 451 
m n rs, 
Midland d railway, 98 
Ont an paint for, 401 
Cartes de visite, enlarging, 6 
Casks, measuring, 534, 556 
Oast: monuments, 178 ; ; steel, 
479; zino plates, 23 
Casting plaster medallions, 555 
Casting : lathe, 588; malleable o iton, 413 
Oast-iron : annealing, 534 ; softe ning 635 
Castor: double star near, 140.255 178. rie 
242, 290; small star near, 1 
Casta of fish, plaster, 188 
Catalogues, notes N 245 
Catalpa wood, 508 
astrophes, colliery, 16, 39, 67 
Catching: butterflies, 200, 223; night 
moths, 276: 
Oatel’s mathematics a 5 270 475, 528 
8 ee 
ar f T bands aa ait 79755 for, 250, 274, 
Catharina, 67 
Oats and pigeons, 174, 198, 247 
Caustic 17 — zending by rail, 171; solu- 
tion of, 322 
918 a new galvanic, 185; Leclanché, 504, 
Celtic bagpipes, 348 
Cement: 100, 662; for aquariums, 275, 
557; for driving’ belts, 145; for gutta- 
percha celis, 123; for "kerosene lamps, 
189; Portland, 180; removing from iron 
pope, aa 273, 298; useful, 37; turners’ 


Comentation of nickel, 262 

Cementin iron pipes, 455 ; ivory to lathe- 
oliuck, object glass, 13, 22, 73 
dias ae t, 320 

Centreing: chuck, Cushman’s, 383; work 
for the lathe, 549, 601 

Centres of circular ‘tracery windows, 349 

Ceramic enamels, 7 

Chairs, leather strapping for, 530 

Chamber o , 426 

Chambers’ escriptive astronomy, 215 

Chandeliers, glaas, 173 

Changes in the moon, 542 

Channel islands, 402 

9 testing powdered wood, 557, 


shutting, 


Charge, marriage, 376 
5 bicycles, 144, 294; heating gas, 


Chemical: 100, 171, 298, 847, 403, 428, a 
481, 556; action, "modern ideas of 
algebra, 278; bathifon preserving seater 
meat, 126; examination, 324; food, 583 ; 
reaction, 150; toy, 290 

Chemist and Druggist’s receipt beok, 479 

Chemistry: 175, 199, 377, 401, 534, 556, 
512, 659; B. A. address in, 505 ; organic, 
19, 37, 96, Be 128, 171, 219; works on 
analytical, 369 456 

Cherry sticks, boring. 324 


Cheshire Lines Railway, 585, 609, 635 

Curas: 24, 49, 79, 103° 128, 151, 177, 202, 
227, 252, 277, 302, $37, 354, 380, 405, 431, 
484, 509, 536, 561, 588, 613, 640, 664 

Chicken house, 247, 272 

Ohickens, hens and, 124 

Child, hobby horse for crippled,377, 426 

Chiming clock repeater, 608, 634 

China: coal in, 137 ; Dresden, 170 


man’s combination lathe, 260 


Chucks, attaching drill, 200 
Cider, 608, 634, 659 
Circular: motion, 448; saw, 200, 223; 


tracery windows, centres for, 349 


Circulars, printing, 273 
Circulation : of steam, 76, 124, 172; of the 


blood, 635 


Cistern, leakage 

City, 1 8 growi 
Civil service e 
Clarionet: 349; crack in, 555 

Cleaning: bicycles, 376 ; ‘brass kettle, 145; 


os the, 405 
ation, 506, 533, 554 


bronze, 76; oarpeta, 


349 00 cans, 
100; gloves, 633 ES á 


Cleansing, coal, 162 

Cleopatra’s needle, 171, 606 

Click, stopwork and the patent sliding, 333 
Cliffs, 532, 
Clock : 


582 

American day striking, 662; 
chiming, 608, 684; electric, 607; French, 
47; gongs, 375; repolishing marble, 21, 
98: with a detached eat 624 

Clock-dials, japanning, 399 

Clocks, syno 1 84 


Clockwork, 123 


Clothes moths, 111 

Close-time committee, report of the, 598 

Closet, foul, 197, 247, 273 

Oloth: fancy, renovating, 247; nitric 155 
2 3 481 sticking paper labels to 


Club, " selenographical, 18, ue 

Clubbing in the Brassice, 498, 527, 547, 603 

Ooachmaking, 590 

Coal: amianthine, 411 ; and ooral in the 
Arctic regions, 42 ; brown, 351, 377, 401; 
cleansing 162 ; stillation of of, 1m 121 121; 
ta pearance on, eat m, 13 

22; in Ohina, 137; in Queensland, 

170; mining, questions, 21; waggon, 376, 


Coal. gas, B. A. report on, 528 
Coal- measures, 5 radiolarians and 


diatomaoem, 
OCoal-mines, explosions i in, 259, 308, 334, 360, 
388, 412 


Coasters, passengers in, 199 
Coat, india-rubber, 477 
Coating: for bricks, 274; wire with gutta- 


perc 19 
Cobalt oxide, 427 
Coca leaves, 504 
Coffee, adulteration of, 506 


in wheels, wood v. iron, 637, 660 
eee 433 i 


Coil: electrical, 76 ; 123.127, 3 611, 660 

Coils: induction, 76, et 534 

Coin cabinet, 586, 61 

Coins: going ont, * 9733 marks on, 321 

Coke, foundry, 502 

Soniy cataro pnan 16, 39, 67 ; engine, 
ng bright, 40 

con ion e 133, 8 

ollography, autography an 
8120 c printing, ty po-zincography v. 


Colour : for confectionary, 77, 99; rose, 275 
Colour-blindnesa, researches on, 410 
Colouring: gold, 534; matters, new, 541; 
red, for syrupe, 275 ; water, 324 
Colourless spirit varnish, 20, 100, 225 
Colours : 5 in the manufao- 
ture of, 488; stars, 61, 62 
combination whirling table, 183 
Comet: 521; Encke’s, 13; Halley’s 70; the, 


583 
Cometa, treatise on, 250 
Communication between two shops, 534, 


558, 

commutator Tor extra nba 23 

Compass, pocket, repairing, 

Companion to Polaria. 116 

Composition , 403, 429, 453; and working 
of alloys, 519, 543, 577; flexible, 376, 
532; of tea, 369 

Compound : burning, 97; locomotives, 271; 
microscope, 149; pulley block, 194, 241, 
292, 423, 473, 602; v. condensing engines, 
19, 4, 73, 97, 145, 171. 246, 296, 320, 347, 
375, 599 

Compressed greet: and pump, 272 

Compression of 

Concertina : 8, 225: , Tepairing, 99 

Concrete: blocks, 178, quantities, 
multiplying, 521 

Condensation, surface, 149, 222, 272, 370 

Condensed oxygen, 13 

Condensers, $324 

Conductor for electrical machine, 149 

Conductors, lightning, 351, 377 

Confectionery, colours for, 77, 99 

maa of harmonium reeds to piano 

Con uring, 45 

Conan an aconstical, 653 

Constipation, strawberries and, 561 

Construction of Wed 218 

Continuous brakes, 38, 66, 169, 220, 269, 
815, 871, 397, 419, 443, 473, 499, 552, 605, 
632, 655’; foot boards, “441 

Contraction of gases, 292 

Ponh Dare to E. M., obtaining addresses 
or, 

Convertible investments, 530 

Cooking by gas, 197, 427 

Cookin stove, 126, 147, 298 

Cooling of steel during hardening, 461 

Copper: boiling (steam), 45; cans, clean- 
6, ete 125 1 ou, 289, 600, on ding. — 5 

hing on, 559, welding, 


Diamond, 


98 pee geg ug n 222 


N. W. engine, 20, 424 


Correcting a 2 sorew, method for, 


cane of iron, 353 
Corrosive sublimate, 23 
Corru 


gated boiler fines, 105 


Cotton : blight or ae ny bag, 656 for the 


photographer, sol 


Cotton-spinning, 143 

Counter, a pocket, 90 

Counties, lunar, 

Countries, railways for new, 51 

Coupled engines, single v., 260, 315, 341, 


372, 419, 472, 489, 526, 581 


Coupling, Hitchener's ‘railway, 418; alip, 
Cover, adjustment, new, for microscope, 
Daveriag i telescope body, 23; waterproof, 


608, 
Cowls, ventilating exhaust, 327 


244, € 
Crank-pins, stain on, 609, 635 
Crater, new, N.W. of Hyginus, 92, 407 
Crayon bar ase 428 
Crayons, 
Creosote, smell of, 555 
Crews, naval, 273 
Crippled child, hobby horse for, 377, 426 
Cross hairs 905 


Oroesing 

219 
Croesness, the well at, 319 
Crucibl 6, 481 


ing: dangerous, 500; gates, railway, 


634123 Kentish ragstone and 15, ie 
122, 167, 192; on no difficulties in 
oute stud of, „81,1 0 ee 
a, 0, 
Gace 


‘Cupo la: 2477, 585, 608, 609, 688; furnace, 


hating blast for, 369, 377, 609 
98 indiarubber, 637 
ties of mineralogy, 382 
cuor apparatus, or chemical toy, 300, 
177 323, phenomenon, 94; railway accident, 
Corrent: commutator for extra, 238; of 
uez 
Curves, honautogra h, 1 
Cushman’ 8 combination la lathe chuck, 260 
Cutter, model, 274, 32 
Cutter-bar and deatle-edged tools, D. H. 


G’s., 577 
Cutting : ferrotype plate, 660; 1 
glasses, 250, 274, aa et glass 22 Ki: 
grindstone, 429. 488, 4 78; screw, 322, 
— accurate, 309 ; teols, grinding, 540 
Cyanio acid, $17 
see 321 
Cygni, OF 


, 367 
Cylinder : for phonograph, 350; weak part 
o 
Oylinders : length of, 428; marine engine, 
Oyprus: geology of, 514; natural history 
of, 566 
Oyrillus, 67 


D. He 57 G.’s outter-bar and double-edge 


Dale's improvement on hydraulic ram, 600 

Damp 

Dangerous crossing, 509 

Daniell’s: battery, Minotto and, 611 ; cell, 
. 505, 532 


456, 
Dantsic spruce, 19 
Darien canal, 391 
Dark : side of Venus, 16, 61 ; tent, 47, 75 
Davyum, 13, 21 
Dawn of history, 215 


Death: by drowning, 51 ;of Mr. E. H. 
Jones, 885 of the Harmonious Black 
smith,“ 

Dealaraia, 550 


Deep-sea ‘soundings, 529, 550, 606 

Defective : harmonium, 146 ; hot-water 
pipe, 172; speech, 533 

Definition, 20, 97 

. diamonds, 577; shellac, 582, 


Delicate manometers, 262 
Delphini, theta, 575, 631, 634 
ore caution to young observers, 343, 


Dausity of the earth, a method of finding, 
as compared with that of water, 205 
‘te nng: copper on iron, 610, 637 ; iron, 


Depth to whioh roots pene 600 

Description of a phonograph, 16 

8 astronomy, Chasers 8, 215 

Design steam machinery L 

Designs, yacht, 456 

5588 of tin, 261 

Destructi distillation, Prof. Mills on, 
148, 170. 289, 314 

Determination of blood to the head, 481, 1 

Development of frog-spawn, notes. on, 444 


Dia-electric, 385 


366, 400, 417 
ms ph, 171 
lack, 586 
Diamonds, decolouring, 577 
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SUPPLEMENT TO THE ENSEDE MEOHANIO, 
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V. 


Diaphragms in a telesco rc 417, 428 
Diarrhere, new remedy for , 
Diatoms, 21, 23, 45, 73, 74.125 


Diatonio scale : mathematical simplicity ee 


Bleiro lating : bath, 298 ; extraordinary, 
eathers, 403, 428 3 galvanometer 
10 use in, 274 
a simple, 414 


of, illustrated by a process of measure- Electrotypin, : in 15 or 18 carat gold, 324, 

meat, nio series of the, 425, 451. 508, 530 582, 633 ; insecte, 609 

580 ; Element, action of light on a selenium 
Dido, 634, 659 galvanic, 212 


erences, enharmonio, 473, 528 
Mirb and interval calculus, 349 


Elementary : handbook of astronomy, 215 ; 
science in schools, 


tess of gases, detecting sounds of, by „ on the atomio volumes of the, 


ne, 625 
gnity of 1 142 
ations, 126, 148, 197, 247 
1 5 7 d ethyl ny) hydride, 417, 475 
Dimensions : of 


ber railway in New York, 319, 537 
meraldine, 
Emery: stones, 476; wheels, 108, 125, 191, 


Failures, telephone, 20 

Fall to sun, time of, 19, 44, 61, 95, 97, 116, 
117, 123, 195 

Falling bodies, estimating power of, 349 

Tek ae cloth, renovating, 247; walking 

Fast, runs sot 958 11 locomotives, 169 

Fastening, tire 

Faulty bichromate battery, 199 

9 electro-plating birds’ feathars, 


Feed : boiler, 99, 124; regulating appara- 
tus, 335; the star, 132 j 

Feed-water boilers, 416 

Ferna, skeleton, 661 


of four, 116 411, 424 Ferrotype plate, cutting circles from, 198, 
Diminished th, mivor 9th, and enhar-| Enamel: paint, bard, 655; pure white 660 
monic differences, 528 flexible hard, 660 Ferrotype piatos for telephones, 17 
Direct-acting pum ping-engines, 89 Enamelled iron, 433 Ferroty pes vi 81 199 
Dirty filter, 505, 531 Enamelling tin, 323 Fever, hay, 4 478, 53 1, 555, 606 
Discovery , Prof. Adams's, 469 Enamels, ceramio, 7 Fibre, an 3 613 
s for or wheel of life, 1 Encke’s comet, 13 i Field: for experiment, an excellent, 484; 
of fowls, 583 he hypo novel mode of, 215 of view, microscopical, 46, 74, 123 ; vole, 
Diseases of horses, 429 Ends, some odds and, 42 habits of the, 598 
Dispersion of sound, 403, 429, 452, 478, 530 | Engine: Babbage’s ‘analytical, 624 Die Figure square, a curious, 269 
Distance : indicator, 454, 478; of ‘horizon, form of, 221; Corniah p pamping Figures on lens, 456 
521; sun's, 145, 393 Edison’s harmonio, 483 eae Fiji islands, 453, 478 


Distant signals, 424, 473 
Distillnt ion: destructive, Prof. Mills on, 
143, 170, 289, 314; abt coal, 71, 121; of 
5 
apparatus, 
5 head lamps on Midland Rail- 


isteilbatlon of animals, 598 


netic, 199; gas, 63, 99, 291, 316, 346, 367, 
504; — as motor for street tramoara, 
577; r aor horizontal, 428, 478, 

; hot-air, 399; keeping coiliery 
bright, 401 ; magnetio, 582 ; model trunk, 


as: Rese Sa eg 


N 


Divergence, apparent, of the sun’s rays, Engineer: students in heals 199 


Diving : $88, 584, 608, 694, ; at great depths, 


purgative for, 506, 588; siok, 505 
F 627 


Dranghty floors, 178 
Drawin a crayon, 403; instrument for 


74 
Dried ap 5, 297, 390, 531 
Drill chacks, » attaching, 200 


ng, p , 194 
Drivers, Midian 298, 374 
Drowning : by, 61; persons, rescue 


of, 
Drummond light, enlarging photos 
5 ne p * 


e, 
Dye, black, for leather, 659 


black, 638 hair, black, 197 

Dyeing : blaok, 638; goat's 
namo-electric machine: 140, 358; Jab- 
ffs, 336 


PAB, noise in the, 454 
4 ocomotives, fast rans of, 169, 220 
age of, 459, 498; finding densi 
pared with that of water. 295, 313 
fall of, to sun, time of, 19, 61, 95, 97, 
117; magnetic foros of, 138; rotation of, 
indicator to ahow, 518, 619 
Earthquake at Lisbon, 397 
e in Ue year 1877, 256 
Ean 1 


jector, 
“Tubes, 1 16), eee of the sun, the, 529, 537; 
tal, 592; solar, 189 
5 3 Addresses on, 624 
adler 27 in pattarn work, 9 


5 
Eda rrtono, the, 122 
Edinburgh bonomig observations, 231 
ae 1 è eT ; sewing 
re 

inachine motor, 847; fe epboues, 466 
e cot at 
cos 
. board, 480 503 3 


lin, 23 


3 — 


of Etching on oopper, 
116, Èt ers: silico, 555; the, 41 


the, 287; magnitude of Eurydne 


pe, 624 _ | Exhaust cowls, oe oe 
of in i Germany, 79; school | Exhibition, the Paris, 


Engineers: miping, 402; Royal, 172; 
telegraph, 530 

aog. e and D. J. Rail- 

» 72, ; brakes on pilot, 581, 

; oom 

145, 171, 


8 v. oon „ 19, 44, 97, 
296, " 847, 529; i 
pumping, 89 ; G.E., 23, 45, 98, 126, mei 
G.N. four. oounled 7 t., 398 ; G.N. 
PA S 
a 
N.W., 28,166, 429 196, 201, 382, L. and 
558, 581, 25 ro ; „ Bloomer,” 399, 
L. and 8. W. 


bogie, 124; L. C. 
D., 21. 200; locomotive 90527 oO ; 
marine, eek Midland 148, 190, ee ee 
418, 419, 4 photos of 
Great Eastern 8 and 5.1. iro; 
an 280 HS, ait re i, Bk 
coup. 34 
5 
3 
En : an A 126 ; canals, map 
of, 610, 650 


cartes de visite, otos by - 
mond light, 
meen oe 351, 456 
: an 0 7 ; MO- 

n, 67; mounting for a three-foot 
reflector, 625; portable, 575, 634 

ivalent of um, 573 

uire, 534 
sences, herb, 532 , 
timation : of borio acid, Saai of carbolio 
' aoid, 13; of nitr en, 371 


on glass, 585, 600, 


Ethyl h ride, isomerism of methyl and, 


31 
Ethylenic bromide, 317 
bylie hydride, 43, 814, 475 
ptus globulus, 247 
, loss of the, 96 
Everlasting fibre, 613 
Evidence blind, 8 
ination: B. 80., 221; Civil Service, 
506, 333 ; of 


nonograph record under 
microscope, papare, 53 
Examinations: chemical $24; Civil Ser- 
vice, 556 ; London University, 582; ma- 
rine, 172; May. os science, 124, bog 


Eroa 828, 
Excise, 27 


327 

425 603, 651; 
oh telephones at the, 

panding mandrel, 


Kggs: _ birds, 248; hens and, 585, 609, 635 pened 557, 588, 607; el rails by heat, 


Japanese and ancient, 
Elastic stamp, 
Electric : alm. 


. „655 
Sus Faw E ; bell, 46, Experimenta : brak 
5 


clock, om current, 


660 ; n, and the 
. 


tus. 

indicator, or, 20, 140. 196, 246, 206, S75; 683 
— to show rotation of f earth, 518, 619 ; 

machine, rubber for plate, 20; 


— | 08 as a remedy 407 frio- | low, 46; for’ tel 
: — Ši; mloropones 582, 627 ; power of, 
n 


oh Pi 


Heere gings, 280, 278, 
— ilies 


, 388, 4 
55 ablochkoff’s Explosive toros, 482 


416 
Experiment, an excellent field for, 482 
R rimental van on Brighton railway, 


ce, 1873 on 855. on the Brigh- 


ton railway, 340, 371 telephone 
l 


Express trains on 
987, — 633 


73; Bar- 
401, 521 


yepiece : 366 


* 351, 
» 147, 178 


a OSs agti, printing on with 


concerning the telephone, 440 


Fi aria sanguinis, 103 

Files: 126; charpenlag b tho sand blas 
iles : arpe y tho ae t, 
437 ; letters in metal plate 

Filing teeth, 77, 99 

Filter: 123; for water used in stati 
boiler, 634; dirty, 505, 531 

Filters and purifying water, 123 

Finder, 61, 62, 124 

Finding star’s lat. and lon. from R.A. and 
Dec., 417 

Finger, artificial, 149 

Fire-arms, 506 

Fire-damp iu mines, instrument for -deter- 
mining, 624 

Fire-engines, new, 502 

Fireproof: rendering wood work, 477; 
o S Coad 148 splitting, 327 

on. 

Fireworks, brakes, 11 

Fingers, swelled, 505 

Fish: plaster casts of, 138; refuse for 
manure, 
ishing, sea, 610 

, making small, 610 
6, flint, and its ‘story, 236 
Flames, sensitive, 298 
nged ends of boilers, 149 

lax shores, utilisation of, 173 
8 . 876, 532 ; stamp, 197 
ckering 
int flake and hers story, 238 
ock or wool cu machine, 296 
oor of the oon, prs 

Floors, Leary rb Ll 

Floral, 

ars insect fertilisation of, 649 ; sugar 
in nectar of, 598 

Flues, boiler, 21, 147, 221 

1 85 e for spirit-levels, 61, 77, 124 


orescenoe and, 509 
Flute 20 20, rei i, „„ oil kor, 44; 
p nee. 


Fly: common N 611, E 
So, 4 of lacewing, 321; tate pee 
451, 530; walking, 529, 656 
3 machine, the new, 465 ; models, 


ae 2 35 treadle, lathe, 18, 71, 129, 


Fiywhoels, 608, 656 
pcr measuring, 456, 469, 480; 32in., 


Fogaignals: Prof. Tyndall on, 329; siren, 


Falk lore, 
Food: adulterations of, detected, 191, 220, 
245, 317, 397, 501; chemical, 383; salt 


in 

Footboards, continuous, 441 

Footwheel and treadle, lathe, 18, 71 

Force, explosive, 728 531 

Force- pump, 273, 4 

Foreign goods, stamping, 479, 508 

Foreste, shar 

Kork: bicyole, 662 550, 
orks, tuning, 

Formule: gas and 
substances, rational, 271 
. of graphic, 625 

F shells, 521 

Fossils : carhoniferous, 18; preparation 
915 rocks and, for microscopical examina- 

Foul closet, 197, 247, 273 

Foundry coke, 508 

Fowls, disease in, 583 

Frames: gilding, 196; 1 4 

France, ancient glaciers of, 265 

F. R. A. S.: pay ae 116, 164, 215, 

n oc 3 polis ° 

violin, 300; telephones at the 

exhibition, 415 


555, 661 
d, 462, 427; of organic 
simplification 


Friction” of journals 163, plate of 

on: 0 p paper- 
machine, 173; wheel, 22 

Frictional electricity, 343 

Friendly societi a 18 

Frog: keeping, 23; spawn, notes on the 

development of, dus 

Fruit-growing in the City, 405 

990 5 corn as, 288; heat value of, ae 

er's battery, 274, 321, 348, 876, 400 

Furnace : blast of 


: heating cupola, 369, 609 ; 
Siemens’, 657 
Furnaces, bi h, 262 
Furniture: inkatains on, 550; stuffing, 


9 ENGINES, 23, 38, 45 94, 98, 126, 


G. N. e . four aran 7ft., 396 ; 
8-coup speed 20 years ago, "341 
es broad. e engines, 148, 198, 201, 

G. W. railway : 61; long runs on, 268 

Gales and 25 sea: N. „555 

Gallium: equivalent of, 573 

Galvanic: 1 5 Halse’ s, 378 ; cell, new 
185 ; conductivity of sclenium, action of 
coloured light on, 56; shock from the 
telephone, 67 

Galvanism, 23 

Galvanometer: for use in clectro-plating, 
271; simple tangent, 5 573 

Galvanosoope, telephone as a, 475 

Garden, a working man’s, 146 

Gardeners, New abe 238 

Gas : and formula, 402, 427 ; bag for oxygen, 
4275 ; cheap heating, 154; cooking by, 197, 

pipes and meters, 123; regulating 

bent of, 504; retorts, charging and draw- 
ing, 660; v. electric light, 589 

Gas air engine, 663 

Gas-engine: 68, 99, 291, 316, 346, 367, 504; 
as a motor for tram cars 470, 527, 577 

Gas- engines, looomotive, 174 

or compression of, 242 ; contraction of, 

; hearin diffusion of by the micro- 

shone, 625; : lauefaction of the, 31 

Gas-exchange of animals, infiuence of tem- 
perature on the, 462 

Gas-holder, 250, 274, 298, 321, 348, 375, 425 
451, 634, 658 

Gas-mains, testing leakage in, 297 

Gas-testing meter, 298 

Gates, railway crossing, 219 
tling, another, 115 
aoe 1 origin of, 221 

cutting, 250, 274, 298, 375 


Gears for 5 noiseless, 44, 145, 298; 
reversing, 250 

Gearing-w eel, 501 ‘588 

Gelatine: 408, blasting, 467; films, 


cardboard slide 10 32 insoluble, 555 ; 
rendering clear, insoluble, 530; zinco- 
graphy v., 318 
demnorium 1, pair near, 265 
Generation, spontaneous 27 
Generator, thermo-clectric, 661 
Geological: books, 534, 582; features of 
Bey io of Hern-hill and Herne 


506; of 

184 ; of 
Tunbridge felis, 41 

Geometry, 250, 274, 589. 

German: English and, 126; silver, 146 

Germany, cost of education in, 79 

Germinating power of seeds, influence of 


heat on the, 106 
m 155 Jesika, 668 


Gilding: frames, 
metallic articles, 15 and 1 
carat gold, 324, 425, 45 tsi 

Gilt: appearance on coals, 23; corners, 
47; letters from cloth, removing, 682 

Gilty, not, 13 

Glaciers of France, anciont, 265 

Gladstone on handicraft, 593 

Glass: chandeliers, 173; door for hall, 
321; etching on, 585, 609, 635 ; fleld, 73 

377; specula, new mothod 701 

grinding, 593; teughening and anneal- 
4 


a obe, Hf 218 

Gl love-cleaners, spirit used by, 532, 582, 633 

Glue: bleaching, 451; boiling, 374; for 
violin, 555; heating, 62, 99, , 196} 

Giy oring, jelly, 128; peculiar action of, 


Goat’s hair, black, dyeing, 197 
Gold: colouring, 534; g ding with 15 and 
18 carat, 324, 425, 451, „ 582; oroide, 
et preci itating f from a toning baths, 
puri ying, 250 , 273; shell, 374 
gelder , laying, 300, 323 
old-lettering books, 400 
Gong: buzzing, 125, 196; cracked, 583 
Gongs, clock, 375 
Good : suggestion, a, 143; work, 353 
Goods traffic. niar companies and, 147 
G stookinzs, 47 
Grain of violin wood, 4, 74, 98, 123, 146 
Grammar, 582 
Graphic 1 on simplification of, 62 
Grate bars, shaking, 147 
273, 321 


Grating noise in telephone 

Gravatt’s level, 659 

7 irregularities at South Kensington 
Gravities of beers, estimation of original, 
Gravity, 195 

Grease, railway, 298, 425 


Great Eastern, engines of, 347 
Green: pavement, 403, 427; writing ink, 


478 ; 
Paris Greenwich visitation, 381 


Greenhouse : 374: and the building acts, 
555, 607; how to build, 548; painting, 600 
Gregorian : reflector, 18 ; Newtonian 
and, 651; tones, 201, 224 
Grenet cells, renewing, 377 
3 1 raat 127, 149, 197 
yness, parti , 
aer r keene 20 
nder, a e-centre, 
Grindi cutting tools, 540 ; glass specula, 
oe ae tube, 400; glasses, 69; lens, 


Grindstone matang, fei 458, 478 
Groin, swelling in, 149 

Grove’s gas battery, 431 

Gnard, snail and slug, 300 
Gunpowder, 209, 
Gunz, rifling 


255 
machine for, 636 


VI. 


3 


Aut bands, hooks and eyes for, 250, 274 
Guttaporcha cells, cement for, 123; 
coating wire with, 19 


HABITS: of ants, 620; of the field 
vole, 598 
Hair: bleaching human, 451; dyeing 


Hairs, 
Halogens, the, 271 
Hall, glass door for, 323 
Halley’s comet, 70 
Halse’s galvanic battery, 378, G 
Hamilton's string organ, 225 
aes aps 556 85 
Hand O, 
men Tank ee ladstone on, 593 
Hendralling 100 
Hands, blis 126, 147 
Handy 55 ar monine, 85 
Hardening an pering, 
Harmonic: and hypharmonic chords, 240 ; 
engine. Edison’s, 493 
Harmonies, nocturnes and 533, 556 
Harmonious Blacksmith: death of, 85; 
last letters of, 118, 144, 220 
Harmonium: 147, 273, 558; case, worm- 
enten, 533, 582; defective, 146; glass 
reeds for, 377; pianoforte and, 97; 
reed, 377, 505 ; reeds, connecting to piano 
wires, 40 ; tremolo, 633 
Harmony, 505, 531, 683 
Harp: solian, and telephone, 506, 582; 
the telephone, 203, 241 
Harvard observatory, stellar photometry 
and the, 164 
Harvest moon, 469, 547, 575 
Hay fever, 478, 531, 555, 606 
Haydn, 557 
Head: determination of blood to, 481, 531 ; 
lamps on Midland, distinotive, 553 
Headache in water, 322 
Healing : of wounds, 94; raw surfaces, 391 
disease of, 174, 197 ; 
Heat: conductivity of badly conducting 
substances, 360 ; b 13, re Los 
fluence of-on germinati wer of seeds, 
106; of , regulating, 501; origin of 
solar sidereal, 489; rays, absorbing, 
660; steam, 503; value of fuel, 87, 502 
Heating: a town by steam, 384; blast of 
cupola furnace, 369; gas, cheap, 154; 
glue, 62, 99, 124, 196; kilns, 482; surface 
of Are-box measuring, 555; towns by 


Heliopolis, 61, 76, 98 
Hens: and chickens, 124 ; and eggs, 585, 
Herd, 8 
erb, essences, 
Herbarium, preparation of specimens for, 
Herepathite, 374 
Hern hill and Herne bay, geological 
features of neighbourhood of, 108 
Hesperus star lamp, 541 


He n heads to screws, 635 
High furnaces, 262 i 
Highfield House observatory, 521 


igh-preasure horizontal engine, 428, 453, 
78, 508, 530 

Highest power for O.G., 299 

Highways’ bill and locomotives, 563 

Hind’s ~~ 1 ae 

Hint to photographers, 3: 7 

Hippuris acid, identification of, 681, 68 

Histological objectives, 342 

Histology, 266, 289 

ania national 5 625 

History, dawn of, 

Hitchener's railway coupling, 418 

Hive, Woodbury, 210 

Hives, bar-frame, 210 

Hobby horse for crippled child, 377, 426 

Hoist, 531 , 

Holmes’ inextinguishable signal lights, 282 

Hominy, 451, 476 

Honey-dew, 506, 555, 582, 633 

Honey extractor, 396 

Hooks and eyes for gut bands, 250, 274, 
425 

Horizon, distance of, 521 

Horns: 173; straightening, 403 

Horse, photographing a trotting, 551 

Horse-power for driving wood-working 
machinery, 71 

Horse-shoe: electre-magnet, 661; magnet 
telephone, 93, 144 ; telephone, 609 

Horses, diseases and shoeing of, 429 

Hot-air engine, 399 í 

House: agent, 349; electric alarm, 481, 
505 ; fly, the common, 611, 627, 657 

Houses, scarcity of in Scotland, 470, 500, 
576, 604, 658 

How to choose a piano, 436 

Howson puddling furnace, 326 

Hughes: on the microphone of, 517; Prof. 
telephone, 256 

Hughes’ triplexicon lantern, 114 

Hydra, star in, 215, 256 

Hydraulic: accumulator, 455, 555; brake, 
Barker's, 269, 371, 473; rams, Dalo's im- 
provement on, 600 

Hydric sulphide, 425 

Hydride, di- methyl and ethyl, 417, 448 

Hydrocarbons for carburetting gas, 97 

Hydrochloric acid, making pure for labora- 
tory use, 350 

Hydrogen: oxide of, 174, 197; sulphu- 
retted, 324, 349, 476, 502 

Hydrophobia, 365 

Hyginus, new crater N.W, of, 92, 407 

Hygroscopes, natural, 96 
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Hypharmonic: serios of ratios, truth of, 
8595 580; theory, the so-called, 169, 554, 


65 
Hypothesis, the nebular, 9, 550, 575 
H 5 the physical generation of, 


Hysteria, 504, 331 


I. O. mu?5, 88 
Ioe creams, 408; optical structure of, 281 
Aden 1 855 of organic substances, 550, 


Illusion, optical, 394 


Imitation ebony, 135 

Improvements: in bicycles, 182, 244; in 
ae kilns, 176; in solar spectroscopes, 

4 Inoog., from, 348 


Increase of population, rate of, 398, 444, 
501, 529, 550, 604, 682 
N boiler, 110, 127, 147, 149, 197, 


Indian: ink, 250; punkahs, 650 

Indiarubber: binding, 22, 45, 350; curing, 
637; stamps, 172 

Indicator: distanoe, 454, 478; electrical, 
77, 99, 146, 196, 246, 296, 683 ; — to show 
rotation of earth, 518, 619 

Indigo, 247 

Induction : 298; coils, 76, 128, 127, 534 

Industrial science exhibition, 508 

rage signal light, Holmes’s, 


Inflammation of the wind-pipe, 125 

Initial velocities of bodies, &c., 395, 421 

Injecting : solutions into steam boilers, 67; 
tissues, 375 

Injection, wood, 263 

Injector: locomotive, 38; the, 362; the 
eclipse, 

Ink: a really indelible, 176; green writ- 
ing, 350; indestructible writing, 520; 
Indian, 250; invisible, 273, 298, 399 

Tok tains : on leather, 506; on furaiture, 


Inlaying, 196 

Inoffensive animals, 96, 168 

Inorganic matter, 

Insect : fertilisation of flowers, 649 : pest, 
a new, 586; scales, 74 

Insecticide, a real, 252 

Insects, electrotyping, 609 

Insoluble gelatine, 

Intelligent, animal, 594 

Interest, 275, 321, 395, 400, 451 

Interference of sound in trains, 367, 420 

Intestate, dying, 378, 426 

Intra-mercurial planet, 646 

Invalid, tricycle for, 145 

ne of microphone, Comte du, Monoel 
on the, 

Investment, capital, $78, 402, 452, 508, 581 

Investments, convertible, 

Invisible ink, 273, 298, 399 

Iodine, 201 

Iron: and lime, composition and form of 

minerals containing, 219; and wooden 
cogs in wheels, 637, 660; battery, 456; cast- 
ings, malleable, 418 ; corrosion of, 353; 
depositing, 1286; — copper on, 610; enam- 
elled, 133; magnetic, 626; new process 
for the preservation of, 182; plating 
with platinum, 114; pianoforte, 378, 401, 
427; pipes, removing cement from, 273, 
455; protecting from nitric acid, 324, 
376; resistance of to repeated blows, 
262; strength of at different tempera- 
tures, 475; surfacing sheet, 513 ; tubes, 
protecting, 172; warehouse built of, 177 

Tronclads, models of, 558 

Irons, improved plane, 211 å 

Ironwork, blacking, 557 

Is the moon inhabited, 355 ; j 

Isatin and indigo blue, synthesis of, 467 

Islands, Fiji, 453, 478 

Isle of Man, 533, 556 . 

rc ya of methyl and ethylic hydride, 

Isthmus of Panama canal, 146 

Ivory : cementing to lathe-chuck, 47; re- 
storing, 527 


JABLOCHKOFPF’S: dynamo-electric 
machines, 386 ; method of eloctric light- 
ing, 233 

Jamin magnet, 23, 46, 144, 146, 225 

Jansen's solar photograph and optical 


studies, 211 
Japanese : ters, 145, 272; modern 
gyptians, 164; tools, 170; 


and ancient 
workmen, 270 

Japanning: 348 ; clock dials, 399 

Jelly, glycerine, 126 

Joining belts, 470 

Joints: in pipes, 221; wire, 350, 376, 451 

Jones, death of Mr. B. H., 380 

Joule's magnet, 225 

Journals, friction of, 162 

Jumper, a baby, 629 

J uniter : 575, 600, 630, 681; and Saturn, 


-KANGAROO skins, 125 


Kaolin, 476 

Kentish ragstone and crystals, 15, 69, 96, 
122, 167, 192 

Kent’s cave, exploration at, 599 

Kerosene lamps, cement for, 189 

Ketones, 96 

Kilns, heating, 482 
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Kitchon-rango, Leamington, 556, 607, 633 
Klein's new crater near Hyginus, 407 
Klotz violin, 77, 99 

Knapsack tours, 220, 267, 314 
Knitting-machine, 223 

Koumis, 13 


Krupp, v. Royal Arsenal, 124 


L. and N.W. engine, Cornwall, 20, 424; 
engines, 98, 169, 429, 455, 478, 409, 508, 
580 526, 558, 632, 654, 662; tunnel, 


L. and S. W. bogie, 124, 581 

a eo engines, 1 EN 
C. an .: engines, 21; — 
F 824, 840 f 

, sticking paper, oth, 

Labour, dignity of, 142 

Lacewing fly, preidiom of, 321, 374 

Lacing belts, 418 

3 tin articles, 147 

ras „preparation and properties of, 

Ladies’ trioyole, 506 

Lambert’s “lightning ” process, 519 

E 

Lamp: flickering, 455; for burning tallow, 
400; reading, 74; stands, cleaning and 
rebronzing old, 634; triplex or hesperus 
star, 541 

Lamps: distinctive tail on Midland, 526; 
— head on Midlaad, 553; paraffin, oe- 
ment for, 189; lighting by electricity, 

Lancaster’s microphone, 428 

Land: liabilities of owners of building, 22 ; 
menopoly of, and scarcity of houses in 
Scotland, 470, 500, 576, 604, 658; questlon, 

Lear e ad a n 

ye: Origin Of, , , ; Sign, 

455, 478 8 

Lantern: condensers for, 20; light for the, 
247; microscope, 74; spectroscope, 504 

Lard: adulteratiens of, 220; determina- 
tion of water in, 369 

Larder, 480 


Larvæ, preserving, 276 

Lathe: 170, 172, 183, 207, 288, 257, 286, 336; 
amateur's, 113; bearings, 274; castings, 
588; cementing ivory to chuck of, 47; 
centreing work for the, 549, 601; chuck, 
Cushman’s combination, 260 ; crank, 557, 
583 ; defective, 403 ; driving by wind, 659 ; 
0 and treadle, 18, 71, 129, 179, 

, 270, 3083; Hoffmann’s papers on the, 

156, 183, 207, 282, 257, 286, 336; tools 
and boring, 506; — and tool-post slots, 
236; — Prof. Sweet on, 112; turning a 
cube in a, 35 

Lathe oentre grinder, 332 

Lathes, noiseless gear for, 44, 145, 298 

Latitude: and longitude, 20, 44; of star, 
finding from R.A., &c., 417 

Laurent saocharometer, the, 545 

Lawn mower, grinding knives of, 47, 66 

Lawn tennis: balls, ; marker, the 


Laws an noiples of acoustics 
P P , 7 


Le Floral, 400 

Lead : adulterated carbonate of, 408, 421, 
427, 452; carbonate, manufacture of, 
454, 503 

Lending screw, method of corrugating a, 


Leaf gold, laying, 300, 323 

oe one 99; in gas mains, test- 
ing, 

Leamington kitchen range, 556, 607, 633 

Leather: black dye for, 659; ink-stains 
895 506 ; patent, 3/7 ; strapping for chairs, 


Leaves, skeleton, 339 

Léclanché: 126, 148; batteries, 408, 429, 
663; cell, 298, 504, 610, 659 

Lecture experiment, telephone, 67 

Left handedness, 625 

Legal query, 77, 125, 198, 249, 299, 321, 348, 
349, 376, 378 

Legs, wooden, 23, 46 

Lemon-juice, analysis of, 146 

Length of cylinder, 428 

Lens: Barlow, 13; figures on, 485; photo, 
196, 223 

Lenses : large, 467; photographic, 126, 147, 
223, 273, 321 

Leonis, gamma, 164 

Leopard, can the, change his spots, 116 

Lepidoptera, 223 

Letters: filling, in metal plates, 376 ; from 
the Paris Exhibition, 651; of the Har- 
monious Blacksmith, last, 118, 144; on 
tombstone, 659 

Level: Gravatt's, 659; tubes, 660 

Taru of transit instruments, motions in, 

Lever, ruby pin of watch, 21 

Leyden jars, 583, 607 

Liabilities of owners of building land, 22 

Liability, limited, 297 

Libre, P. XIV., 212, 342 

Lieblich, gedact pedal pipe, 582 

Life: minute and low forms of 340, 364, 
391; of a watch, 401, 452, 477, 530 

Lift bucket, 660 

Light: action of coloured on galvanic con- 

uctivity of selenium, 56, 212, 237, 338; 

and sound, analogy between, 134, 160, 185, 
212, 237, 298; electrio, 127, 149, 225, 298, 
338, 378, 650; for the magic lantern, 149, 
247; gas v. electric, 589; oxyhydrogen, 
805 rays of, 148; » 16, 469, 480, 


Lighting : electric, 279; lamps b 
i tenity, 73 o, paraffin lamps by 
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Lightning: ascanding, 601, 627. 651; equa- 

torial nd. 351, 456; path followed by, 
21, 577; telephone and, 577; thunder 

and, 575, 585, 609 

Lightning conductor, 351, 377 

Lights, Midland, 530 

Lime: bisulphite of, 197 ; composition and 
forms of minerals containing iron and, 
219 ; juice or lime cream, 


Limelight, apparatus for the oxyhydrogen, 


Limestone, nodules in, 453, 478 

Limewash, whiting and, 558 

Limited liability, 297 

Lines, spider, 

Link motion, 22, 45 

Lionite, 172 

Liquefaction of the gases, 31 

Liquids: electro-magnetio rotation of, 588 ; 
on radiometer phenomena in, 84; trans 
verse vibrations of, 496 

Lisbon, an earthquake at, 397 

pec figures, projecting on the screen, 


Literature, ancient, 534, 583, 633 

Liverpool lecture, Mr. Proctor’s, 117, 140 

Load of timber, safe working, 323 

Lobelia cardinalis, 586 

Local time of moon southing, 13 

Locks, improved, 108 

Loco. notch, 198, 300 

Locomotive: 502; engine sheds, 499, 655; 
Ras ongian 174; injector, 38; model, 
247 ; the Fairlie, 451 

Locomotives: 119; ash-pan in, 19; oom- 
penna, 271; fast runs of early, 169, 220; 

. E. E., 38, 45, 94; bighways bill and, 

563 ; reversing before starting, 19, 48; 
8. E. R., 585, 609; speed of, 655; tank 
for mineral lines, 268, 840 

Logarithms, 348 

Logical machine, the, 598 

London: B. 80., 275, 299; firewood, 148; 
Institution, the, 500; pavements, 633; 
paving-stone, 399; university examina- 
tion, 582 

Longitude: 116; latitude and, 20, 44, 116 

Loss of tbe Eurydioe, 96 

Luoas’s paradox, 43 

Lunar: counties, 139; orater, Dopple- 
mayer, 290; — Plato, 117, 139, 216; — 
Thebit, 165, 215, 290 ; — Vitello, 290 ; de- 
tail, pect dosoopie views of, 366 ; eclipse, 
magnitude of, 100, 116, 125; objecta, 38; 
— new plan for a catalogue of, 139 

Luther’s chorales, 378, 401 

Lyræ, epsilon, 631 


MACHINE: dynamo-electrio, 149, 858; 
flock or wool-cutting, 296; flying, new, 
465; handy fret-saw, 470; Jablochkoff’s 
dynamo-electric, 336; macneto-electric, 
73; mortising, 481; multiplying, 522; 
nut-tapping, 592; oil, 199; planing, 418 ; 
Plante’s rheostatic, 84; plate - glass 
electric, 350; rifling, 636; rubbers for 
plate electrical, 20; the knitting, 228; 
„ 500, 553; wheel- cutting, 223, 


Machinery: design in steam, 545; horse- 
power for driving wood-working, 71 

Machines: milling, 337; — brass, 148; — 
circular steel cutters for, 577; mortising, 
481; printing, 635; soda-water, 481 

Magenta, 192 

Magic: lantern, light for the, 149; multi- 
plication, 622; squares, 472, 408, 550, 605 

Magnesium, 421, 429, 454 

Magnet: bar, 378; electro, 273, 451, 476, 
609 ; experiment with, 98; Jamin, 23, 46, 
98, 144, 146, 225; Joule's, 225; Sir I. 
Newton's, 476; telephone, horse-shoe, 144 

Magnetic: engine, 533, 582; foros, earth’s, 
138; meridian, 456, 503 

Magnetising steel wire, 225, 298 

Magnetism: 661; capacity of metals for, 
23; internal, 606 

N : bells, 455, 662 ; machine, 


Magnets: 23, 74, 198; north pole of, 534, 


556, 583; permanent, 73 
Magnitude of lunar eclipse, 100, 116 
Magnophone, phonophoric substances 
and the, 309 


Mahogany, French-polishing, 478 

Mainspring, breaking, 5 

Malleable iron castings, 413 

Mammoth, extinction of, in Siberia, 649 

Man: antiquity of, 13, 164, 174, 529, 575, 
604, 624, 658; pliocene, 363 

Man, the Isle of, 556 

Manchester bells, 76 

Mandrell, new expanding, 384 

Manganese: bronze, 475; separation of, 
249, 316 

Manometer, an electric, 581 

Manometers, delicate, 262 

Manufacture: of colours, 438; of salt. 
petre, 95; of steel by Siemens’ process, 
579, 657 

Manure, refuse fish for, 45 

Manures, analysis of soils and, 72 

Map of English canals, 610, 659; printing, 
3 


Maple sugar, 585, 610 

Maps, meridian on ordnance, 13 

Marble: artificial, 487 ; clock, repolishing, 
21, 98; polishing, 662 

Marine: engine cylinders, 198; engi 
608; examinations, 172; zoology, 452 

Marking ink, 477 

Marmozet monkeys, 76 

Marquoi’s scale, an improved form of, 467 

Marriage charge, 376 

Mars, satellites of, 265, 547, 575 


[ENGLISH MEOHANIO. 
fenew m Var. XVVII. 


INDEX. 


SUPPLEMENT TO THE ENGLISH MEOHANIO, 
SEPTEMBER 27, 187°. 


VII. 


Marvel meter, 424 

Masks for vizuettes. 111 

Mathematical: 377; instrument, 125 
simplicity of the scale, 119 

Mathematics: and observation, 366; of 
music, 66, 240, 554; — Ca' el's, 475, 528; 
of the roller bearing, 268 

Matriculation, London University, 273 

: chief phenomena of the three 

tates of, 183, 283, 435, 491; 


Maxima and minima, method of solving 


problems in, 296, 502, 554 

May examination, 660 

Mealy bug, cotton blight or, 656 

Measuring: casks, 534, 556; focus, 456, 
469, 480 

Meats, potted, 585 

Mechanical: bat, 428; motion, 557; power 
on street tramways, 267, 344, 420. 470; 
eciance, in, 623 ; stokor, 609, 635, 


1 : of rumination, 188; practical, 


Medallions, casting plaster, 555 

Medicinal beverages, restorative and, 567 

Memory, systematio, 171, 221, 320, 374, 424, 
476, 529, 555 

Mensuration, 275, 299, 349, 400, 451 

Mercury : bottles for, 100; distilling, 200, 
533; resistance of to current, 546; tran- 
sit of, 117, 164, 196, 217, 241, 265, 312; 
— Nautical Almanac formulæ for, 312 ; 
— suggestions for observing, 189 

Meridian: magnetic, 456, 503; on ord- 


nance maps, 13 

Metal: anti-corrosive, 555; plates, filling 
letters in, 376 

Metalined bearings, 254 


Metals, capacity of for magnetism, 23 

Meteoric ale, 18 

Meteor: brilliant, 196; of April 2, 117, 164, 
216; of August 28, 651 

Teeter, gas tearing: wei the Dara Ad 
eter: gas ; the marve ; 
what is a, 123 


Methy! dad cthylie hydride, isomerism of 
yl and ethylic 0 
42, 314. 443, 475 , , 
Methylic chloride, 428 

Metre, what isa, 18, 22, 45 
Metropolitan: engines, 201; 


351, 361, 365, 370, 392, 415, 422, 602, 626 ; 
a receiving, 433 ; a singing, 422; adjust- 
able, 393; and phonoecope, 505; articu- 
lating, 422; click, 441; Comte du Monoel 
on the invention of the, 485; detecting 
sonnds of diffusion of gases by, 625 ; in 
pulpit, 363; Lanoaster’s, 428; micro- 
tery for, 602; of Hughes, on the, 517; 
physical action ef the, 353; relay, 493 ; 
simple form of, 393; telephone and, 443, 
498 ; the pile, 343; violin and the, 349, 
376, 11 ; who invented the, 381, 393, 


408. 
Microphones : 471, 524; and electricity, 497 
Microphone-telephone, 511 
Microscope: 73; a water-lens, 211; care of 
the, 31; compound, 140; examination of 
phonograph record under the, 309; 
5 rien „ 61; — measnre. 
ang aperture of, 68, 120, 1 
193, 218, 243, 266, ; — new ee 
adjustment for, 519; solar 
Microscopic: 74, 456, 480 ; field of view, 46, 
74; mineralogy, 262; photo of bank 
note, 149, 197 
Microscopical : 18, 22, 42, 74, 200, 225, 243, 
249, 266, 289, 324, 374, 396, 423, 448, 475 
557, 604, 657; examination of rocks and 
fossils, 880; field of view, 123; griev- 
ance, a, 289; objects, 119 ; preparation, 74 
Microscopy, 342 
M icrotasimeter, Edison’s, 414 
Microtome, Rivet’s, and its use, 8 
Midland : bogie engines, 419, 556, 607; dis- 
tinctive bead and tail lamps on, 526, 553; 
drivers and firemen, 298, 374; engines, 
190, 244, 290, 418, 472; — brakes upon, 
148; photos of, 533 ; express, 401 ; lights ; 
530, 609, 633; new carriages and Pull- 
man car trains, 74, 98, 123; aoc 
5 397; trains on, 245; v. M. S. L., 
Mildew: 533; from paper, removing, 376 
Mileage indicators, carriage, 451 
Milk, oh! 403 , 
Milk-sellers, adulteration Aot and, 649 
Malling machines: 337; circular steel ont- 
ters for, 577 ; 
Mille, Prof.. on destructive distillation, 
143, 170, 289, 314 
Mineral line, tank locomotives for, 268, 340 
Mineralogy: 351, 376; microscopic, 262; 
on some curiosities of, 382 
Minerals containing iron and lime, compo- 
sition and form of, 219 
Mines, instrament for determining fire- 
damp in, 624 
Miniature coil, 611, 660 
Mining: 200, 585, 609; engineer, 402; 
engines, 323; questions, coal, 21, 661; 
ventilation, 661 
ae 9th or diminished 7th, 440, 473, 502, 


Minotti’s battery, 506, 611 

Minute and low forms of life, 340, 364, 891 
Miraculous aperture, 417 

Mirror, telescopic, 173 


Medel; cutter, 374, 821; trunk engine, 247 


Models: Mr. Brearey's flying, 42; of iron- 
clad:, 558 

Moderator lamps, 662 

Modern ideas of chemical action, 620 

Molecular vibration theory of the, tele- 
phone, 131 

Momentum, 125 

Money: lenders, 662; more waste of na- 
tional, 221, 265 

Monkeys, marmoret, 76 

Monopoly in land and scarcity of houses in 
Scotland, 470, 500. 576, 604, 658 

Monuments, cast, 173 

Moon: changes in the, 542; dark limb, 
visibility of, 215; harvest, 469, 547, 575; 
is it inhabited, 355; southing, local time 
of, 13 ; the, 225, 248, 615; time of new, 116 

3 crt chairs, 637 
orphine, 

Mortising machina, 481 

Moths: clothes, 111; night, catching, 276, 
299, 451; preserving, 429, 454, C31 

Motion: circular, 448; equatcrial, 67; 
mechanical, 557; propagation of, in 
waves and tides, 630 

Motions in the levels of transits, 118 


‘Motor, simple water, 384 


Moulding: 297; toothed wheels, 310 

Mouldings, copying, 608 

Mower, lawn, 8 8 knives of, 47, 76 
, 556, 607, 658 c 


Multiplication : ’ ; ’ 
bola as a, 628; tables 


628; table, 
for, 

Multiplying: concrete quantities, 521; 
machine, 522 

Music: and art, 406; bachelor of, 609; 
Catel’s mathematics of, 475; cornet, 98; 
London conservatory of, 451; mathema- 
tics of, 66, 240, a os i — oe 181 

per, spongy, 40; stand, & po 6, 

Musieal: box, 225, 273, 300, 328, 348; 
instrument, strings of, 118; notation, 
new, 318, 372, 449, 474, 554, 601, 628; 
profession, 558; publication, German, 
662; scale form, 293; her nae 400, 
491; tones, 293, 344, 372, 304, 423, 449 
474, 502, 527, 554 

Mustel organ, 399 


a 


NAILS, oiling for slates, 21 

Names, historical national, 625 

Naphtha, purifying, 347 

Narrow gauge, origin of, 321 

National: money, more waste of, 221, 265; 
names, historical, 625 

Natural: history of Cyprus, 566; hygro- 
scopes, 96 

Naturalisation, 246 

Nautical: Almanac formuls for transit of 
Mercury, 312; astronomy, study of, 215, 


Naval orews, 273 

Naviget Anticyram, 575, 585, 659 

Navy: artificer, 74; engineer students in 
the, 199 l i 

Nebula, ring, 631 

Nebular hypothesis, 9, 550, 575 

Nectar of flowers, sugar in the, 598 

Needle, Cleopatra's, 171, 606 

Negatives ou paper, 185 

Netting, 124 

New Guinea gardeners, 238 

New South Wales, 449 

New York elevated railway, 320, 537 

New Zealand railways, 399 

Newtonian and Gregorian reflectora, 651 

Nickel: 300; cementation of, 262; recent 
improvements in metallurgy of, 31, 55, 
86, 143, 316 

Nickel-plating, 163, 477 

Nicol prism for field-glass, 611, 660 

Nicotine, 192 

Niello, 600 

Night: moths, catching, 276; real, 662 

Nitric acid: protecting iron from, 824; 
stains in cloth, 481, 504 

Nitrogen: estimation of, 271; obtaining 
from the atmosphere, 591, 656 

Nitro-prussides, action of chlorine on the, 
649 


Nitrous oxide, on the salts of, 446 

Nocturnal, the, 265 

Nocturnes and harmonies, 533, 556 

Nodules in limestone, 429, 453, 478 

Noise: in the ear, 454; in water-pipes, 480 

Noiseless gear for lathes, 44, 145 

Normal sulphuric acid, 147, 225 

North pole of magnets, 534, 556, 583 

Notation, new musical, 318, 372, 449, 472, 
528, 554, 601, 628 

Notch, loco., 198, 300 

Note on boiler-making, 406 

Notes: astronomical, 16, 55, 67, 155, 281, 
336, 486, 616; for watchmakers, 68, 345; 
in travelling, 469 ; on boiler-making, 210; 
on catalogues, 245; on developement of 
frog spawn, 444; on novelties, 288; on 
our eatellite, 242, 290, 393, 448; on the 
telephone, 34, 58 

Novelties, notes on, 288 

Novelty in yarn, 380 

Munnen : properties of, 318, 373, 428, 446, 


Nuts, why they work loose, 114 
Nut-tapping machine, 592 


old, 21, 45 
adulteration of, detected, 191 

22, 78; highest 
** 
or a n. 3 
din, 275, 322 ; teste for a Sin., 366 


e chromatic. 312, 321; on 


the measurement of 1 aperture of 
. 68, 120, 141, 193, 218, 266, 


Objectives: achromatic, 124; histo 
342 ; microscope, 61; new cover 
ment for, 519 

Objects, microscopical, 119 

Obligations of writers to readers, 602, 656 

Observation, mathematics and, 366 

Observatory: 166, 195; building an, 215; 
for reflector, 452; Highfield House, 521; 
situations, 164 

Observers, Mr. Dennett's caution to young, 
343, 394, 450 

Occultation of A. Scorpii, 265, 312 

Ocean, floor of the, 286 

Oceanic circulation, general, 621 

Ochre, 450 

Odds and ends, some, 43 

Offici per, 

Oil: anti-corrosive, 401; bleaching, 558; 
estimation of mineral in other oils, 598; 
for flute, 44; machine, 199; olive, 658; 
poppy, 505; refining, 273 

es objective, Carl Zeis’s, 166, 

Oiling nails fer slates, 21 

Oils, drying, 477, 530, 555, 606 

Olber’s theory of the planetoids, 215, 248 

Opera glass, dull bl bronze on, 659 

Operettas, 557 

Optical: illusion, 394; structure of in, 
281; studies, Janssen solar photograph 
and, 211 

Ordnance maps, meridian on, 18 

Ore tram-cars, brake for, 555 

Organ: 169, 189, 199, 477, 480, 504; a oom- 
prehensive treatise on its manufacture, 
ern and lodgment, 6, 28, 53, 82, 107, 

31, 158, 181, 208, 233, 258, 285, 364, 330 


just- 


stances, identification of, 550, 604, 631 ; 
— methods for determining rational for- 
mula of, 271; substitution, 168 

Organon’s organ and other things, 91 

Organo-silioon, organo-boron, organo-me- 

Origin: of len quago 356 399, 444; of 
rigin : of lan , 368, of solar 
and sidereal heat, 439 i 

Orionis : comes to zeta, 366 ; zeta, 400 

Ornamenting zinc, 450 

Oroheliegraph, 85 

Oroide gold, 324 

Otto bicycle, 294 

Oval measure, 274 

Oven, pastry, 476 

Overwinding, 64 

Owners of building land, liabilities of, 22 

Oxidation of metals, prevention of by coat- 
ing of own oxides, 88 

Oxygen: 14; action of, 271; apparatus, 
portable safety, 240; andene 13; ex- 
poen in the manufacture of, 148; gas 

„ 504; preparation of, 316; transfor- 

mation by simplo addition of, 509 

Oxhydrogen limelight, 99; apparatus for, 98 

Oysters, American, 423, 445 


P., XIV., 212; Libres, 342 

Pain in back, 174 

Paint: for cart, 401; hard enamel, 555; 
oid; 246 ; removing from steel, 174; zinc, 


Painting : 480; bath, 505 ; greenhouse, 660 
o Society, vol. for 1878, 


Panama, isthmus of, 146 

Pancratic ayeploce, power of, 521, 582, 627 

Pantograph, 173, 1 

Paper: canoe, 399; exhibition at Berlin, 

581; labels, sticking to oloth, 324, 349; 
negatives on, 185 ; official, 650; remov- 
ing mildew from, $76 ; spongy music, 46; 
transparent, 

Paper-making, 173; machine, friction plate 
of, 173; technology of, 9, 33, 56, 86, 110 

Papers, examination, 23 

Parabola as a multiplication table, 628 

Paradox, Lucas’s, 43 

Paraffin: candles, 375; lamps, lighting by 
electricity, 78; stores, 21 

Parallel: motion, 555; vices, 120, 567 

Paris: exhibition, telephones at the, 415; 
— the, 25, 369, 603, 651 ; — working men 
at, 608; plaster of, 557 

Parrots, 349, 376 

Partial The baa 127, 140, 197 


PELT ER e portant 

tent: camera, ; w, im 
decision in, 327; leather, 123, $77 

Path followed by lightning, 521, 575, 577 

Pattern work, economy in, 9 

Pavement, green, 403, 427 

Pavements, London, 633 

Paving stone, London, 399 z 

Peacocks and red admirals, 604 

Peat, 600 

Pedal: bases, enbstitute for organ, 17; 


pipe, Lieblich gedact, 582 
Pedetic action peor 624 


Pen: electric, 274, 637, 660 ; and the blind, 
170, 27 


274 
Perches, birds', 175, 199, 223 
Permanent, magnets, 73 
Permeability of building materials, 177 
Personalities, 609 
Perspiration, 583 
Pern, 5 volcano in, 508 
. D., 4 
Phenomena: explanation of certain acous- 
tical, 494 ; of the three primary states of 
matter, chief, 183, 283, 435, 491, 512 
Phenomenon, curious, 94 
Phlegm in throat, 586, 636 
Phonautograph: a simple, 40; curves, 172; 
the, 166 
Phoneidoacope, the, 71 
Phonograph : 30, 76, 98, 149, 276, 300, 314, 
323, 378, 403, 559, 648; advice to makers 
of, 343; cylinder for, 350, 377 ; descrip- 
tion of a, 157; is the brain a, 338; 
record, can it be read, 485; — under the 
microscope, 309; simple, 648 
Phonomotor, 522 
Phonophoric substances and the magno- 
phone, 309 
Phonoscope : 411; Edmonds’, 625; micro- 
phone and, 505, 532 
Phosphorescence and fluoresoence, 509 
Phosphorus: 271; adding to alloy, 273 
separation of from pig iron, 88 
Photo, micro, of bank notes, 149 
Photo-engraving process, new, 383 
Photograph, the Janssen solars and optical 
studies, 211 
Ehotoues hers” 126; hint to, 344; soluble 
cotton for, 566 
Photographic: 627, 638; albumen, 661; 
emulsion, 351, 637 ; lenses, 126, 147, 196, 
223, 273, 321, 323; prints, 403, 428; — in 
five minutes, how to make, 261; process, 
cheapest, 506; varnish, 299 
Photographing: a trotting horse, 551; ine 
struments, 659; w 128 
Photographon, the, 141 


Photographs; enlarging by Drummond 
light, 493 ; removing from mounts, 533; 
spirit, 16, 61 


phy: 348, 429, 454, 582; applica- 
tion of, to the production of printing 
surfaces, 495, 516, 543, 568, 619, 645; 
copying by, 469 ; of red end of spectrum, 


; on porcelain, 85; printing tex- 

tile fabrics ag 551 é 
Photogravure Scammoni’s of, 333 
Photometry, stellar, and Obser- 


vatory, 164, 215, 242, 265 

Photo- printing process, new, 64 

Photo- zinoography, 125 

Physio for grasshoppers, 196 

Physical: action of microphone, the, 353, 
364 ; generation of hypharmonies, 395 

Piano: 323, 456, 480; and harmonium com- 
bined, 97; hammer, a new, 440 ; how to 
choose a, 436 

Pianoforte: factory, a large, 521; how to 
keep a, 61; how to make a, 462, 489, 514, 

, 066, 589; iron, 378, 401, 426; play- 

100 20, 44, 73, 125; tuning, 533; wires, 


Piccalilli, 378 ; 

Pickles, adulteration of, 317 

Picture frames, 44 

Pieri rifle, 292 

Pigeon living without a brain, 509 

Pigeons, cats and, 174, 198, 247 

Pigment, a new white, 645 

Pile microphone, 343 

Pilot engines, brakes on, 581, 632 

Piue-apple trade, the Bahama, 252 

Pipe angles, 321, 348, 399, 425 

Pipo-wrenches, improved, 237 

Pipes: cementing iron, 429; joints in, 221; 
noise in water, 480 

Pitch of screws, 174, 398 

Pitch-pipe, chromatic, 47 

Pith-balls, 481, 504 

Pivots and pinions, polishing, 125 

Plane-irons, improved, 211 

Planet: intra-mercurial, 646; old age of 


a, 87 
Planetary rain, 265 
Planetoids, Olber’s theory of the, 215, 248 
Planeta, separation of from the sun, 501, 
651 


Planing machine, 418 

Plant, oldest American land, 221 

Plante’s rheostatic machine, 84 

Plants, 586, 610, 636 

Plaster : casts of flsh, 138; medallions, cast- 
ing, 555; of Paris, 451, 557; ornaments, 
347 5 — bronzing, 533 

Plate-glass electric machine, 350 

Plating on Britannia metal, 406 

Platinum: pictures, 626; plating iron 
with, 114 

Platinum-silver alloy, 22 

Plato, lunar orater, 117, 139, 216 

Playing pianoforte, 20, 44, 73, 125 

Pliocene man, 

Plumbers, bismuth for, 534, 557 

Pneumatic; action, organ, 454; battery, 
Byrne’s 306 

Pocket: compass, 454; counter, 90 

Poisoning with arsenic, 461 

Polar: regions, geology of the, 184; sea, 
the open, 622 

Polaris: 189, 290; companion to, 116 

Polarisation by refraction, 23% 

Polariscope : 324; spot lens, 373, 396 

Polisk on brass, silverlike, 403, 428, 452 

Polishing: alabaster, 322; French, 173; 
marble, 662; pivots and pinions, 125; 
preparing for, 18, 43 ; veneer wood, 


Polypus, 480 
Pompeii, 44, 171 
Pony bioycle, 450 
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TAR oil, 505 

Population, rate of increase of, 398, 444, 
501, 529, 551, 604, 632 

Porcelain, photography on, 85 

Portable: equatoreal, 575; fret machine, 
66; music stand, 194 

Portland cement, 180 

Potash: prussiate of, 878, 402, 452, 477; 
purifying nitrate of, 378 

Potatoes, setting, 73 

Potted meats, 

Powder : 375; arsenicated violet, 290, 378, 

„ 421, 477; blasting, improved, 644; 

process, ‘enlarging by the, 310 

Power : of eyepiece, 366 ; of falling bodies, 
estimating, 319; of paucratic eyepicce, 
521, 582; of f springs, 97; water, 505 

Powers for a 2 3 object-glass, 265 

Practical mechanism, 59 

Precipitating gold from old baths, 581 

Preparation and properties of acetic, lac- 
tic, and benzoio acids, 65 

Preservation of iron, new process for, 182 

Preserving: larvm, 276, 299; moths, 429, 
454, 531 

Pross, printing, 149 

Pressure: boi er, 147, 584; of air, 638 

Priming, 221 

Printing: anastatic, 351; autographic, or 
collotypic, 475, 522; collotypic, typo- 
zincographic, 120; circulars, 273; ma- 
chines, 635; presa, 149; — amateur, 173, 
247; surface, 47 — zincography aud 
blocks for, 74, 171; surfaces, application 
of photograpby to the production of, 495, 
516, 543, 568, 619, 645; textile fabrics by 
photography, 551, 568 

Prisms, bpectroscope, 126 l 

Prizes, Turner s Company's, 259 

Problems in maxima and minima, method 
of solving, 502, 554 

Process : new photo-engraving, 583; Wood- 
bury, 123 

Proctor’s: atlas, 62; lecture at Liverpool, 
117, 140 

Progress in telegraphy, 615 

Ero ecting Lissajous’ tigures on the screen, 

1 


Propagation of motion in waves and tides, 


Properties: of matter, 432; of number, 
318, 373, 423, 446, 580 

Propulsion, ecrew, 661 

Prussian blue, 317 

Pseudoscopic views of lunar details, 366, 
417 


í 

Paychical processes, duration of simple, 28 

Psycho, 93, 116 

Puddling furnace, Godfrey-Howson; 326 

Haney Paok, „compound, 193, 241, 292, 423, 
473, 602 

Palleys, making wooden, 177 

Pullman car trains, 272 

Pulpit, the microp onoi in the, 363 

Pulsometer, 274, 3 

Pump: a aay 661; force, 273, 424; 
rotary, 583; screw. 631 

Pumping engines : 274; and pumps, direct 
acting, 89, 250; Cornish, 222 

Pumps: cast-iron chamber for, 634; direot 
acting pumping engines and, 89, 

Punching v. drilling, 194 

Punkah, Indian, 650 

Pupil, contraction of, 98 

Purfliug violins, 123 

Puritication of sewage, 65, 142, 194, 293, 447 

Purifying: nitrate of potash, 378; water, 
68, 121, 123, 128 

Puryative for dog, 506 

Pygidium of lacewing fly, 321, 374 

Pyrolusite, artificial formation of, 568 

Pyrotechny, 42 4 


QU, 456 
uantities, multiplying concrete, 521 
uarrying, slate and slate, 433 
Guestion: « coal in, 170 
uestion: another, 656; legal, 376; land, 
22, 553, 575, 604, 629; mining, 661 
Quinine, 192 


HADIOLARBTANO of the coal mea- 
sures, supposed 

Radiometer phenomena in liquids, 84 

Raystone and crystals, Kentish, 15, 69, 96, 
120, 167, 192 

Raila: oie of, by beas, 416; produc- 
tion an 


shire et 600, 635; ies ee 
o, 147; 4 8 ty aperia 8, 
— Hitchiner’s, 4 crossin 


219; grease, 298; New "York e Asters 
319, 887; rates, 128, 147, 173, 196, 221 
servants, 128; sidings, 291 ; 'tioket syi- 
tem, the, 524; wheels, 22 

Railways for new countries, 511 

Ruin, planetary; P 

Rainbow, the, 501, 523, 579, 631, 651 

Raisin water, 350, 378, 401, 456, 481, 504 

Ram, hydraulic, Dale's improvement on, 


600 

Range, Leamington kitchen, 556, 607, 633 

Range-finders, telemeters or, 376 

Rash, 534, 583, 633 

Rate: of increase of population, 398, 444, 
501, 550; of interest, 451 

"Rates, railway, 126, 147, 173, 196, 221 

Rational 1 ol organio substances, 
determining, 27 


Rats, white, 403, 478 

Raw "surtacce, healing, $91 

Rays of light, 148 . 

Razors, grindstone for, 425 

Reaction: a peculiar, 316; chemical, 450 ; 
telephone, 362 

Readers, obligations of writers to, 602, 656 


Receipt book, chemists’ and 

Receiving microphone, 433 

Record, can the phonograph be read, 485 

Recording telegra n signals, 4 

Red: admirals an ks, 604; colour- 
ing for syrups, 27 

Reducing : aperture of O. G., 275, 299, 322, 
425; drawings. instruments for, 74 

Reed orzans, automatic, 514, 601, 656 

Reeds: and wires, connecting, 40; glass, 
377 ; harmonium, 377, 

Reekie Linn, 581 

Reflecting telescopes, 98 

Reflection, specular, 70 

Reflector: Cassegrain, 449, 469, 473; equa- 
torial mounting for a 3ft., 625; Grego- 
rian, 18; observatory for, 4, 521; or 
refractor, 215 

Reflectors: Cassegrain, 373, 417; Newto- 
nian and Gregorian, 65] 

F : of sound, 421; polarisation 

Y, 

Refractive power of water, 274, 298 

Refractor: achromatic eyepiece for, 73; 
reflector or, 215 

tor for gas, 504 

Relacquering and bronzing, 274 

Relay, the microphone, 493 

Renewing Grenet cells, 377 

Repairing: a vice, 584, 684; the watch, 5, 
205, 488 


Repeater, chiming clock, 608 

Reply, Mr. Edison’s. 497 

Repulsion, acoustic, 332 

Rescue of drowning persons, 687 
re Brit. Assoc. and the endowment 


of, 
Beeches on Salone espe ian 
vi mphipleura uo a me- 
thod of, 307, % Pe 
„ brass wind instruments as, 311 
Restorative and medicinal beverages, 567 
Return tickets, 76, 98 
Retorts, charging ‘and drawing gas, 660 
Reversing : gear, 250; locoman sas. before 
starting, 19 


Reviews: 

A Handbook on Gold and Silver, by An 
Indian Officia 

A Practical Treatise on the Steam- 
engine, by A. Rigg, 303 

A 5 on Slate and Slate Quarrying, 

by D. C. Davies, 433 

An Elementary Treatise on Steam gi 
the Use of the Indicator, by J. 
Graham, 303 

Bible Plants, by J. Smith, 205 

Boiler and Factory Chimneys, by R. 
Wilson, 280 

Destructive Distillation, by E. J. Mills, 

0 
Edinburgh Astronomical Observations, 


Flowers, their Origin, &0., by J. E. Tay- 
lor, 642 


r, 

Indian Meteorological Observations, by 
H. F. Blandford, 279 

Industrial Chemistry, by B. H. Paul, 280 

Local Taxation aud the Rating of Ma- 
chinery, by T. F. Hedley, 642 

Mincralogy, 52 

Miscellaneous, 53, 205, 281, 643 

Miscellaneous Papers connected with 
Physical Science, by H. Lloyd, D.D., 52 

Palwontographical Society’s Volume, 433 

Popular Astronomy, by 5. Newcomb, 20+ 

Practical Taxidermy, by M. Browne, 205 

Remunerative Railways for New Coun- 
tries, by R.C. Rapier, 511 

Rock Blasting, by G. G. André, 280 

Sketches for Cottages, by R. N. Shaw, 642 

Star Atlas for Students and Observers, 
by R. A. Proctor, 52 

The Abuse of the Steam Jacket, by W. 
Fletcher, 82 

The Construction of Roads and Streets, 
by H. Law and D. K. Clark, 52 

The 1 House of Life, by Mra. F. F. Miller, 


The} Human Eye, by R. E. Dudgeon, 204 

The Lake Dwellings of Switzerland and 
other Parts of Europe, by F. Keller, 280 

The Moon, by R. A. Proctor, 615 

The Moulder’s Ready-Reckoner, by D. 
Neave, 204 

The Science and Art of the Manufacture 
of Portland Cement, by H. Reid, 180 

The Steam-e o considered as a Heat- 
engine, by J. H. Cotterill, 130 

Tie heory of Bound. by "Baron Ray- 


N theirs 8 and Work- 
ing, by D. K. O 
A. Prootor, 52 


Transits of Ven 
Under the Yona by B- by T. Gray, 280 


Rheostatio machine, 84 

Rheumatism, 505, 222 21 611, 687 

Rhine, the, 197, 222 

Riding. 813, 323 

Rifle : Pe wr shooting, 456, 503; 
Snider, 200 

Rifling machine, 636 

Rigel, star ata 265 

Ring nebula, 

Ringa, vortex, wo 427 62, 78 

Right ascension, 437 

Rivers, right to fish is, $31 


Rivet’s microtome and its use, 8 
Rocks and fossils, preparing for microsco- 
pical examination, 389 
Rod, adjusting, 122 
Roller bearing, ; mathematics of, 268 
oe fee e 135 
m, fireproof, for bank, 
Rose polonat: 275 
Rota mp, 583 
Rotation pr tho earth, electrical indicator 
to show, 518, 619 
Rough powerful battery, 481 
Round v. square, 162, 221, 244 
Rowing, 584, 661 
Hor: arsenal, Krupp v., 124 ; engineers, 
Rubber stamps, 557 
Rubbers for plate slectrical machine, 20 
Ruby pin of lever watch, 21, 98 
Rule : arithmetical, wanted, 376 ; slide, 427 
Rumination, mechanism of, 185 
Running, 456, 479 
Russian taney, 606 
Rust from iron pipes, removing, 455 
Rusty machinery, 196 


S. D. R. locomotives, 585, 609 

Saccharometer, the Laurent, 545 

Saddles, shifting, for bicycles, 170 

Safety-lamp, a new, 365 

Sifety-lampsa in mines, 360 

Safety-lock, Annett’s, 291 

Safety-oxygen apparatus, a 240 

Safety-valve qu question a99 223 

ile eet for barge, 274 
ils, tanning canvas for 

Sale of stocks, 586 . 

Salt in food, 76 

Saltpetre, manufacture of, 95 

Sandblast : 314; sharpening files by, 187 

Sandera’s automatic vacuum brake, 315, 
448, 552 

Sanitary, 481 

Satellite: meteoric, 13; notes on our, 242, 
290, 393, 448 

Satellites of Mars, 265, 547, 575 

Saturn: 140, 631 23 Jupiter and, 469 

Saw, circular, 223 

Scale: form, musical, 298 ; in boilers, 172, 


246; Marquoi’s, im roved form of, 467 ; 
Wia terne bal simplicity of the musical, 
119; new tem 319 

Scales, insect, 7 


Scammoni’s process of photogravure, 333 

Scarlet tunic, stained, Jop 

Scholars, Whitworth, 546 

School bell, automatic, 503 

School board education, 480, 503 

Schools, elementary science in, 459 

Science : and art examination, $22; erami- 
tion, 124; in schools, elementary, 459 

Screntiric News: 12, 36, 60, 90, 114, 137, 
163, 188, 214, 239, 262, 288, 311, 338, 365, 
391, 418, 440, 468, 496, 521, 546, 574, 599, 


» 


Scientific Societies :— 
Institute of Naval Architects, 136 
Institution of Civil Engineers, 89, 238 
Institution of Colliery Engineers, 574 
Institution of Mechanical Engineers, 136 
Iron and Steel Institute, 87 
Meteorological, 90, 187, 288, 390 
Metropolitan Scientific Association, 137 
Microscopical of Liverpool, 136, 238, 365 
Mineralogical, 441 
Physical, 311, 364 
Royal Astronomical, 11, 135, 261, 363 
Royal Inetitution, 340, 364, 391 
Royal Microacopical, 11, 111, 287 
Society of Engineers, 36, 90 


Scorpii, occultation of A, 265, 312 

Scotch expresses, 221, 

Screen: projecting Lissajous’ figures on, 
112; sunspot for small telescopes, 422 

Scholars, W Whitworth, 546 

Screw: cutting, 428; — accurate, 309; 
method of correcting a leading, 385; 
propulsion, 661; pump, 634; steamers, 
steering of, 649 

Screwmania, 1, 51, 95 

Screws: hexagon heads to, 685; pitch of, 
174, 398 

Scrivener’s palsy, 

Sea: fishing, 610; ine bottom of, 662 

Sea-sickness, , 532 

Secondary batteries, 476 

Sections, staining wood, 476 

Seeds, influence of heat on germinating 

wer of, 106 

Sel de verre, 196 

Selenium: action of coloured ene on the 
galvanic conduotivity of, 338; ele- 
ment, action of light on a, 213 

Selenographical : 16, 126, 188; olub, 13, 116 

Sensitive flames, 298 

Separation of manganese, 249, 316 

Servants, railway, 

Setting potatoes, 72 

pele crea of, 66, 142, 194, 293 


Shake grate-bars, 147 
Shaky writing, 610 
Shale, distillation of, 15, 48 
Sharpening files by sandblast, 437 
Sha „ Sore skin after, 637, 659 
Sheds, ocomotive, 499, 655 
Se ag a 

ecole 
Shells, fossil, 521 
Shipbuilding, steel for, 136 


S ap tus, 120 
Ships, s of, es" 
8 boot and, 487 


Shooting, rifle, 456, 503 

Shops, communication between two, 534 

Sn fat eyecups for, 377 

Shot, 22: 

Show, the bee, 567 

Siberia: by sea to, 561; extinction of 
mammoth in, 649 

Sick dog, 505 

Sidings, railway, 291 

Siomens’ process for manufacturing steel, 
579, 657 

Sight, eyecups for short, 377 

Sign lauguage, 453, 478 

piena lights, Holmes’s inextinguishable, 


Signals distant, 424, 473; fog, siren, 618; 
recordin telegra his, 265 

Signs ’ hand ae of, 242 

Silico-ethers, 855 

Silver: black stains on, 611, 660; German, 
146; platinum alloy, 22 

Silver-like polish on rass, 403, 428, 452 

Saning microphone, 422’; teachiug, 637 ; 

telophone at Stevens Institute, 647 

Single v. coupled engines, 269, 315, 311, 
372, 419, 472, 499, 527, 581 

Siphon, 174, 197, 247, 273, 324, 351, 377 

Siren fog- signals, 618 

Sirius, 242, 290 

Size: 198; of anchor, 585 

Sizes of books, 600 

Skeleton leaves, 339 

Skin, sore, after shaving, 637, 659 

Skins, kangaroo, 125 

Slags, blast furnace, 452, 478 

Slate and slate quarrying, 433 

Slate-nails, oiling, 21 

Slates, 875. 

Bleeping on back, 300, 323 

Blide for gelatine films, cardboard, 33 

Slide-rest, wooden, 17 

Blide- rule, 427, 530 

Slide-valve, setting common, 608 

Slip coupling, 398 

Smith’s vacuum brake, 245 

Snail and slu d, 300 

Snider rifle, 

Bop: bubbles, 377, 401 ; dry, 172; aking: 
222 ; pedetic action of, 624 ; 'soft, 19; 
substitute, 374 

Societies: building, 125, 8 friendly, 18 

Society's thrend, 627, 6 

Socket. joint, 297 

Soda: carbonate of, 249; sending caustic 
by rail, 171; solution of caustic, 322 

Soda-water machines, 481 

Softening cast-iron, 635 

Soils and manures, ‘analysis of, 72 

Solar: and sidereal heat, origin of of, 439; 
microscope, 429; observation ; P 
tograph, Janseen, and optical, 2113 spec- 
trescope, improvements in, 134; spec - 
trum, 216 

Solderit 00 wires of electrical apparatus, 350, 

Solid ink, 477 

Soluble cotton for pho phers, 566 

Somerset and Dorset joint railway, bogie 
tank engines on, 19, 43, 72, 170, 221 

Sonorous vibrations, on ‘the action of, in 
varying the force of an electric current, 


Sound: analogy 5 light and, 13¢, 
160, 185, 212, 237, 298; dispersion of, 408, 
429, 452, 2, 478, 530 3 in 1155 , interference 
of, 367, 420; refraction of, 421 

Soundboard, telephonic, 40 

Sounding, automatic, 269 

Soundings, deep-sea, 529, 550, 696 

aa Kensington, s gravc irregularities” 
at, 6 

Space of four dimensions, 116 

Specitic gravity, 659 

Specimens for herbarium, preparation of, 


Spectacles, 584, 608, 659 

Spectroscope: lantern, 504; prisms, 126 ; 
solar, improvements in a, 134 

Spectrum: analysis, 199, 320; pkotogra tography 
of red end of the, 164, 260; solar, 21 

Specula, new method of grinding glass, 593 

Specular reflection, 70 

Speculum testing, i24 

Speed: of locomotives, 655; of ships, 463; 
3 20, 526; on G.N. 20 years ago, 

SPHINX: 25, 102, 227, 327, 431, 508, 613 

Spider: 604, 653; and the fly, 350, 451, 580; 
lines, 627 

Spirit: photographs, 16, 61; used by glove 
cleaners, 532, , 633 ; varnish, color- 
less, 20, 100, 225 

Spirit-levels : 447711 ends of, 401; fluids 

a used for, 6l 1 
ponge, iron, 

Spongy music paper, 46 

Spon 888 generation, 27 

ayes lens, a polariscope, 373, 
Spring : » 74; brass, 533 ; mattress, 48; 

eet economical, 126; step for bioyoles, 


sre Teas , e 

uare: Corn ; ous 

269; round u., 162, 221, 

Squares, magic, 472, 498, 880, 605 

Stain, black, 250 

Staining wood sections, 476, 502 

Stains: ink, on furniture, 559 ; on cloth, 
nitric acid, 481, 504; removin: 196 

Stamp: elastio, 588; ‘flexible, 3 india- 


Stamping foreign goods, 479, 508 

Star: depths, tor on the, 84; double, 
100, 149, 196, 265; — near 1 Gemi: 
noram, 984; Hind's scarlet, 92; in 
Hydra, 215, 265 ; latitude, finding, 417 
near Castor, small, 140, 165, 198, 265, 313 ; 
p. Rigel, 92, 265 ; transit of meantime, 300 


ENGLISH or. XXII.] 
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Btar-foed, the, 132 
Starch, mixing borax with, 19, 43 
Starches, 396 
Stars: brightness of, measuring the, 335 ; 
colours of, 61; double, 313, 448; near pi 
Hydra, 265; red, 6l; variable, 195 


Aston discovery, a, 116 

Steam iler, 196; — copper, 45; circu- 
3 of, 76, 124, 172; for boat propel- 
ling, 822 848, 400: heat of, 508; heating 
a town by, 384, 561; in small boats, 45l; 
jacket, 82; machinery, design in, 545; 
new method of getting. up, 245; ‘tram- 
ways, 114; yacht, 504 

Steam- boilers. ta: injecting solutions into, 67 

Steam-engine : theory of the, 130; the, 303 

Steamers, Transatlantic, 2 

Stearine, 249 

Steel: bineing. 456,479 ; cast, homogeneoua, 
613; — shutting, 479: fing Aparatin, 
89; causes of blistera on blister, 8; 
cooling ef during hardening, 464; for 
shipbuilding, 136; manufacture of by 
Riemens’ process, 579, 657; removing 

int from, 174; sheet, removing acale 

Pon. 322; stoves, 637, 60; welding, 
451; wire, magnetising, 22 225, 298 

Steering of screw steamers, 649 

Stellar photometry and the Harvard 
Observatory, 164, 242, 265 

Rtencil ink, solid, $22 

Step, bicycle, 370, +46 

Stereoscopic, 20 

eres poing, 324; fanoy walking, 428, 

4 
Stockings, erating: 425, 476 


Stocks, sale of, 

Stoker, mechanical, 685, 659 

Stone used for pavements, 375, 399 
Stones, eny, 476 

Stopcocks, 1 


Stopping, ie 480 

Stops, instructions on organ, 455 

Stopwork, 95 207; and patent aliding 
click, 333, 94 

Story of a flint “aake, 236 

Stout, brown head to, 349 

Stove: blackleading, 77 ; cooking, 126, 298; 


, 609, 685 
strapping for shire, leather, 476 
rries and constipation, 561 
Street tramways, gas engines as motors 
Biren th of boiler p plates, 74 
trengt 
ae organ, Hamilton 8, 225; telephone, 


Bta aee vibrations of, 372 
Strong: telephones $3 


8 
Study: of 8 , some difficulties in the, 
81, 153, utical astronomy, 215 
Stuffing furniture, 124 
Submarine: forests, 46 ; volcanoes, 23 
Substitute, soap, 374 
Substitution, organic, 168 
Bugar : 397; in the nectar of flowers, 598; 
maple, 585, 610 
ion, a good, 143 
Sulphur: 271; bleaching with, 323 
8ulphoretted ‘hydrogen, 324, 349. 376, 502 
5 borio acid: 147, 555; manufacture of 
316, 660; normal, "925 
San: at a height of 45°, 417; distance of, 
145, 393; divergence of rays of, 627, 
661; eolipse of the, 529, 537, 592; fall of 
earth to, time of, 19, 44, 61, 95, 116, 117, 
123, 195; separation of the planets from 
the, 501, 65 651 
Rundial, , adjusting, 116, 173 
Sunrise: 19; and sunset, 2 265 
Sunshine, duration of, 417, 4 
Sunspot screen, for small e 422 
Bun spottery, throwing cold water on, 164 
N 313, 341, 363, 394; last thing on, 


Zunstroke, 609 

Superheater, 663 

Surface: condensation, 149, 222, 272; 

printing, 47 

Surfacing sheet-iron, 513 

Surveying, 581, 629 
Sus sion of ultramarine, 249 
an ej n be 417 

on lathe tools, 112 
1 adulteration of, 245 
Swelled fingers, 505 
Swelling in groin, 149 
Swimming below water, 588, 636 
Bwise crayons, 607 
Symbols, Tables of weights and, 481 
8ym ograph, 76 
nising clocks, 84 

— A 
J mem ’ 7 374, 7 

450, 476, 529, 558 


ne oe Cornell, 133 
lack stain for, 250; combination 
e 


133 
Tables : tor plete Lenton, 628 ; of weights 
and measures, 
Tenicide, ntine as a, 546 
Tail lamps on Midland, 526 
t galvanometer, 27 pe 578 
: dimensions of, 822 N re 61l; 
locomotives, 268, 340 ; $3, 556 
Tan : 476; canvas 141 2 21 


Ta 
apper 
Taps: 475; ball, 660; 


tem 200 
Tar : distillation of, 481 3 Lr Og 533 
Tasmania, 100, 658 


INDEX. 


Tea: analysis of, 316, 345 ; composition of, 
369 ; making, 583 

Teaching singing, 637 

Ten- urn, bronze, 425 

Technical education : 330; in Dublin, 292 

2410 of paper - making, 9, 33, 56, 86, 


Teeth: filling, 77, 99; wooden v. iron in 
cog-wheels, 
Telegraph: dials, 171; engineers, 530; lines, 
underground, 273, 297; universal, 477 
Telegraphio signals, recording, 4 
Telegraphy, progress in, 615 
Telemeters or range-finders, 376 
Telephone: 22, 23, 25, 46, 73, 74, 93, 98, 
100, 124, 125, 148, 149, 166, 174, 197, AIL, 
343, 429, 478 ; and Xolian harp, 506 582; 
and nd lightning, 577; and microphone, 
as a galvanoscope, 475; call, a 
a form of, 544; carbon, 231; dia- 
phragm, new, 658 ; electro- ‘magnet a re- 
ceiving, 548; facts. concerning the, 440; 
failures, 2%; galvanic shook from, 67; 
grating noise in, 225, 248, 273, 321: harp, 
203, 241; horseshoe magnet, 93, 609 ; 
thunderstorms, 314; lecture 1 
67; microphone, 5113 molecular vibra- 
tion, theory of, 121; musical, 400, 491; 
notes on the, 34, 58; Prof. Hughes’s, 
256 reaction, 362; singing, 647; string, 
93; strong, 93; transmitter, now form 
of, 653; uses of, 240; Walker’s improved, 
294, 343 
Telephones: 40, 99, 145; core or no core, 
71; Edison’s, 466 ; 8 plates for, 
17; French at Paris Exhibition, 415; 
horseshoe magnet, 144 ; more, 20, 45 
Telephonic: 241, 267, 314, 429, 449, 456, 477, 
55 ; è; adjustment, 40 ; alarm, 523; sound- 


1 17, 5 

Telescope: 98, 125, 149, 274, 298, 
299, 350, 970 8833 a flve- pound, 215, 223, 
247, 265, 297, 299, 328; an exceedingly 
bad, 13; body, covering, 23; diaphragms 
ina, 312, 428; eyepiece for, 832; mirror, 
173; mounting plane of Newtonian, 172; 
object-glass o 627, 659 ; three-inch, 265 

Telescopes: Cassegrain, 313 sunspot, 
screen for, 422; tests for, 116, 142 

Telescopic apertures, 17, 61, 95, 142, 195, 
215, 242, 342, 367, 394, 450 

Temperature: influence of on gaa-ex- 
change of animals, 462 ; of water, ra Be 808 
raising, 402; reporton undergroun 

Temporatures: high, thermometer ‘for, 
20 ; strength of iron at different, 475 

Tempered scale, a new, 319 

Tempering: hardening and, 439; taps, 200 

Tennis, lawn, balls, 429 

Tent, dark, 47,75 

Testing : gas, meter for, 298; leakage in 
gus mains, 297; speculum, 124 

Tests: for tolescopes, 116, 142; for three- 
inch object-glass, 366 

ee 88 printing by means of pho- 


551 
Thobit, l crater, 165, 215, 290 8 
Theophilus, 67 
Theory : of steam-engine, 130; Voltaic, 43 
Thermo-electric generator, 661 
Thermometer: 173; for high temperatures, 


20 
Thread, the Society’s, 627, 660 
Three-cylinder engines, 399, 424, 476, 607 
Throat, phlegm in, 586. 636 
Throstle bobbins, 45, 97 
Throwing cold water on sun-spottery, 164 
Thunder and lightning, 575, 585, 635 
Thymol, 581 
Tic-doloreux, 561 
Ticket system, railway, origin of, 524 
Tickets, return, 76, 98 
Tides, on the propagation of motion in 
waves and 
Timber, sa fe working load of, 323 


Time: at the Antipodes, 610, 627, 687; of 
fall of earth te the sun, 19, 44, 61, 95, 97, 
116, 123, 195 


Tin: articles, lacquering, 147; destruction 
805 261: enamelling, 323; goods, old, 429, 


Tinning cast iron, 607 

Tire: bicycle, 504; fastenings, 121, 521 

Toes, straight, 583 

Tomato on bitter sweet, grafting, 640 

Tombstone, letters on, 659 

Tone of bell, 661 

Tones: Gregorian, 201, 224 ; musical, 293, 
344, 372, , 423, 449, 474, 502, 527, 554 

Tool, a new, 85 

Tools: boring for wood, 147; eae ce 


American, 568; double-edge, D G.“ s, 
577; for ‘turning b brass, 197; 1 8 ing 
cutting, 540; Japanese, 170, lathe, 
and tool- slots, 296; varnish ish for, 23; 
watch, 4 

Toothed ‘wheels, ene: 310 

Tooth-powder 

Torpedo, hand, 506 

Toughening and annealing glass, 232 


Tour in Southern Europe, 454 
sii s: preservative dry plate process, 


Tourmaline, 20 
Tona: knapsack, 220, 267, 314; walking, 


Town, heating a, by steam, 384 

Towns, tramways in, 319 

Toy, chemical, 300 

Traction engines, „ 900 

Trade- unionism: and ita results, 190; Sir 
E. Beckett on, 6 

Train, clock with a aka 624 

Trains: interference of sound i in, 367, 420; 

management of, 505 ; Pullman car, 272; 

special ore on Midland, 215 speed 


Tram-cars: brake for ore, 555; the gas- 
engine as a motor for, 470, 577 

Tramp, the fly’s, 529, 656 

Tramway, wire, 100, 172 

Tramways: 196, 267, 355; in town, 319; 
steam, 114; street, gas-engines as motors 
for, 527; — mechanical power on, 314, 
420, 470, 527 

Transatlantic steamers, 2 

Tranafcr collodion, 123 

Transit: instruments, motions in levels of, 
118; of mercury, 118, 164, 196, 217, 241, 
265, "312; — suggested observations for 
the, 189; stars, mean time of, 366 

Translating machines, 500, 553 

Transmitter, new form of telephone, 653 

M for window ornamentation, 


Transparent: paper, 200; varnish, 126, 


Trapeze bar, 124 

Travelling, notesin, 

Treadle, lathe Abe hog and, 18, [71, 129, 
179, 229, 267, 393 

Treatise on comets, 250 

Trees, artificial, 76 

Tremolo, harmonium, 633 

Trespassern, 661 

Trials, railway brake, 641 

Tricycle: for invalid, 145; ladies’, 506 

Trigonometry, 249 

Triple valve, Westinghouse, 140 

Triplex, or Hesperus star lamp, 541 

Triplexioon lantern, Hughes, 114 

Trotting horse, photogra hing a, 551 

Trunk engine, model, . 217 

Tube, grinding glass, ” 400 

Tubes: level, 660; underground, 172 

Tunbridge Wells, ‘geology of, 417 

Tuning forks, 451, 530, 555, 661; violin, 


200, 348 
Tunnel, L. & N. W. R., 398 
Turkey red, dyeing with, 557 
Turners’ Company's prizes, 259 
Turners’ cement, 476, 
punue a cube in a lathe, 35 
ntine as a tænicide, 546 
Tui ight, 312 
Twist and rack wheels, 448 
Tyndall, Prof. on fog signals, 329 
Typo sinoography v. oollotypio printing, 


ULM. the organ at, 169 
Uitramarine, 8 nsion of, 249 
Underground telegraph lines, 278, 297; 
temperatures, report on, 598 ; tubes, 210 
Unfermented bread, 119, 170, 200 25, 2 
267, 313, 345, 479 655 ; wines, 556 
Universal ‘telegraph, 477 
Uranium, atomic Weight of, 558 
Uranus, the planet, II7, 126 
Urea, 317 
Urinals, inoffensive, 96, 168 
Use a file, how to, 542 
Use of signs and“ » 242, 265 
Useful cement, 37 


VACUUM BRAKE, Sanders's, 315, 
443, 552 ; Smith’s, 245 
V 
ve, triple, the use, 
Valves, air- pump, 298 
vaD, e „ on Brighton Railway, 


variable stars, 195 

Varnish: amber, 358; brush, 272; colour - 
Jess spirit, 20, 100, 225; for rollers, 682; 
kor tools, 23 stains, 100; transparent, 
126, 249; violin, 35 

Varnishing walking-sticks, 454 

Vegetable tar, 533 

Vegetables, 8 of bottled, 317 

vce of bodies itial, 395, 


Verder, polishing wood, 479 

Venetian blinds, 21 

Ventilating exhaust cowls, 327 

Ventriloquism, 634 

Venus, dark side of, 16, 61, 117 

Vibrations : of liquids, 496; of strings, sus- 
taining the, 37: Sonorous, action of on 
electric currents, 235 

va. an adjustable, 345 ; repairing a, 584 


Vices, parallel, 120, 567 

Vienna flute organ stop, 224, 248, 297 

1 cba a tunar detail, pseuúosoopio, 366 
ignetting ferrotypes, 

Vignettes, masks for, 111 


aL powder, arsenicated, 290, 378, 402, 
Violin : 174, 300; French polishing, 300 
lue for, 555; kioz, 99; mioropkone and 
0, 348, 376, 442 ; purfling for, 123; re- 
varnishing, 173; tuning the, 300, 348; 
of: 197; varnish, 351; wood, grain of, 
74, 98, 123, 146 
vilua 1 192, 300, 323 


Violoncello: a1. 22, 45; woodlice in, 225 


Visibi ty d moon’s dark limb, 215 

Vision, peeudoscopic, 41 

Lager the Greenwich, 331 

Vitello, 290 

Voice, loss of, 146 

Volcano in Perm, new, 509 

Volcanoes, submarine, 23 

Vole, habits of the field, 598 

Voltaic theory, 43 

Volumes, — of the elements, 644 
Vortex rings, 47, 61, 62, 76 


8 376, 502 
6 telephone, 294, 343 


SUPPLEMENT TO THE ENGLISH MEOHANIO, 
SEPTEMBER 27, 1 


IX. 


Walking: fly, hearing the, 529; tours, 455 

Walking-sticks, 505; fancy, 428, 454 

Walls, damp, 

Wanellite, 582 

Warehouse built of iron, 177 

Wash-bottle, improved form of, 295 

Washing-powder, 375 

Waste of national money, more, 221, 265 

Wasted land, 177 

Watch, and how to repair it, 5, 205, 488; 
johbera to, 126, 555, 606; life of a, 401, 
452, 477, 530; queries, 98, 123; ruby pin 
of lever, 21, 98; wheols, taking urrs 
out of, 124 

Watch-ke „ self- adjusting, 561 

Watchmakers and others, notes for, 68, 345 

Water: barometer, 199; colouring, 324; 
filtering for steam boilers, 634 ; headache 
in the, 322; in lard, determination of, 
369; lens microscope, 211; method of 
finding densit of earth as 50 Onn a to, 
295; pipes, ; power, 505 ; puri- 
fying, 68, 121, 129 ; raising, 350, 378, 

1, 456, 501; "refractive power for, 274. 

298; swimming below, 586, 636; tempe- 
rature of, rapidly raising, 402; under- 
ground, 624 

Water-colour boxes, 322 

Waters, aérated, 501 

Watereresses. 533 

Waterproof covering, 608, 634 

Wavellite, 582, 633 

Waves and tides, on the propagation of 

Weak aa tot linder, 900 
ea of cylinder, 

Woalcess: 298 

Wealth, Britain’ s, 151 

Weather guide, barometer asa, 585, 609, 


Webb, to Mr., 217 

Weigh shaft, 147 

Weights and measures, tables of, 481 

Weirs, 481 

Welding: copper, 223; steel, 451 

Wenham prum, binocular performance 
with, 31 

Westinghouse : automatic brake, 38, 125, 
140, 147, 840; triple valve, 140 

What is it? 44, 97 

Wheel : bicyole, 249 ; emery, 100; friction, 


; gearing, 583; making, 44, 97; of 
life, disos for, 148 
Wheel-cutting machine, 347 
Wheels: bevel, 634; circular cogs, 662; 


emery, 105, 125, 191, 411, 424; railway, 
22 ; toothed, moulding, 810; twist and 
rack, 448 ; wooden v. iron cogs for, 636, 


» | Whirling-table, a combination, 133 

Whirlwinds, formation of, 650 

White: pigment, new, 645; rats, 403, 478 

Whitening bells, 424 

Whiting and limewash, war 

Whitworth scholarships 

Who invented tho ekono 381, 393 

Willows, 479, 503, 555 

Winans, death of Mr. T., 482 

Wind: driving ag DI, 659; power, 649 

Wind- ohest, organ, 2 

Window ornamentation, transparercies 
for, 414 

Windows, beds and, 314 

Windpipe, inflammation of the, 125 

Wines: 5 248; unfermented, 556 

Wire : 779 450, 45 with guttapercha, 19; 
23238 376, 


. 100 100, a steel, 


Wiee: pe ini reeds and, 40; of elec- 
trical apparatus, soldering, 350, 376, 400 
Wood: acacia, 173; boring tool for, 147; 
i powdered, oe 25 634 ; for 
polishin ts n o 
violin, 47, 46 ; injection, 2 ; pho- 
fographig a 129; sections, staining, 


Woodbury process, 123 

Wood-outting machinery, 425 

Wooden: legs, 23, 46; pulleys, 177; 
5505 17; v. iron teeth in oog- Wheels, 636, 
6 


Woodlice, 200, 224, 225 

Wood-working machinery, horse-power for 
driving, 71 

Wool-cutting machine, flock or, 296 

Work on clookmaking, 637 

Working: man’s garden, 146; men at 
Paris Exhibition, 608 

Workman, British, 94, 116, 142, 164 

Workmen, Japanese, 270 

Works : on analytical chemistry, 360, 401 ; 
on chemistry, 456 

Workshop: appliances, some new, 197; 
electric light or, 402 

Worm-eaten rae ott case, 533, 583 

Wounds, healing of 

Wrenches, peed ol me bees, 

Writers’ cramp, 505 

Writers, Obligations of, to readers, 602, 656 

Writing : ink, indestructible, 520; shaky, 


boiler, 582; designs, 456 ; 
o 


Mimproved, 56; plant, the, 195, M4 


YACHT: 
engines, 


you n 


Z EISB8’S new oil-immersion jin., 108, 198 
Zino: of Fuller’s ocell, 876; ; ornamenting, 


tine, 318 
2 a 18 469, 480, 508 
Zoe, 1 


— 453 
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ACOUMULATOR, hydraulic, 455 
Adulteration of food detected: oatmeal, 
191; sugar, 397 


Air-brake, atmospheric, 195 

Air chamber and pump, compressed, 272 

Air- surface condensation, 370 

Alarm: fire, automatic, 652; house elec- 
tric, 481; telephonio, 523 

Amateur’s lathe (Cornell), 113 

American organ tremolo, 320 

Amphipleura og on a method of 
resolving, 307, 370 

Analogy between light and sound, 160, 186, 


Angles, pipe, 399 

Annett’s lock for railway sidings, 291 

Aperture, measurement of angular, of 
micro. object-glasses, 68 

Appliances, some new workshop, 187 

Ascension, right, 427 

Astronomy, nautical, 248 

Aulacodiscus crux, 22 

Automatic: fire-alarm, 652; reed organs, 
511; sounder 269; vacuum brake, 
Banders’s, 315 


BABY JUMPER, a, 629 
, epring, 74 
Bar. frame hives, 210, 645 
Bat, mechanical, 428 
Battery : Byrne's pneumatic, 307; Da- 
niell s, 321; micro. for microphone, 602 
Beale’s camera lucida, 148 
Bearings, roller, 218, 294 
Bee management, 210, 306, 411, 462, 502, 


Bells, electric, 46, 47, 74, 78 
Belts, piecing, 295, 470 
Borel wheels, 634 
cycle: bearings, 204; fork, 454, 612; 
Otto, 294; step, 370 ` at 
yoles : cheap, making, 144, 294; con- 
ace 452; improvements in, 132, 19], 


Bicycling matters, 268 
Birds’ perches, 199 
Block, compound pulley, 194, 241 
Boat: building, 445, 584; centreboard, 296 
Bogie engines, Midland, 419 
Boiler for yacht, 582 
Boiler-setting, 21 
ers: injecting solutions into, 67; 
steam, filter for water used in, 634 i 
Bottle, wash, improved, 295 
e : atmospheric air, 195; Sanders’s 
automatic vacunm, 315, 397; triple valve 
of, 125, 140; Westinghouse automatic, 39 
ote, continuous, the experimental van, 


Building: boat, 415, 584; greenhouso, 548 
Byrno’s pneumatic battery, 307 


CALL, new form of telephone, 544 
era: lucida, a new, 496; — an easily 
constructed, ; Beale’s, 148; 


ns, 198, 247 
296 


t 

Centreing work for the lathe, 549, 601 

Chuck: Cushman’s centreing, 333; Cush- 
man’s combination lathe, 260 

Chucks, attaching drill, 200 

* oe ea 228 ; 
tracery ows, cen of, 

Cliffs and horizon, 532 

Clocks, synchronising, 84 

Combination whirling-table, 133 

Com d pulley block, 194, 241, 602 

surface, 149, 278, 370 
N brakes—the van, 


Sorell; amateur’s lathe, 113; T square, 


ene a leading screw, method of, 385 
Counties, lunar, a new plan for catalogue- 
ing lunar objects, 139 


ILLUSTRATIONS. 


Coupling, Hitchiner’s railway, 418 

Crippled child, hobby horse for, 377, 426 

Crossing gates, railway, 219 

Crystals, on somo difficulties in the study 
of, 81, 253 ' 

Cover adjustment for micro. objectives, 519 

Curiosities of mineralogy, some, 

Cube, turning a, in the lathe, 35 

Cushman’s: centrein chuck, 333; com- 
bination lathe chuck, 260 

Cutter, model, 321 

Cutting tools, grinding, 541 

Cyrillus and Catharina, Theophilus, 67 

Cygni 04, 367 


DANIELL’S battery, 321 

Dark tent, 75 

Description of a phonograph, 157 

Developement of frog spawn, notes on, 444 

Dia-electric, 

Diatoms (Aulacodiscus), 22 

Distance indicator, 478 

Distilling apparatus, 552 

Divisional hive, the, 592 

Doppelmayer, 290 

Drill chucks, attaching, 200 

Dynamo-electrio machines, 350; Jabloch- 
koff s, 336 


EARTH, electrical indicator to show, 
the rotation of the, 518, 619 

Eclipse injector, 287 

Economy in pattern work, 9 

Edison's: carbon telephone, 381; harmo- 
nic engine, 493; microtasimeter, 414; 
telephones, 466 

Electric: alarm, house, 481; bells, 46, 47, 
74, 98; fire-alarm, 652; lighting, Jab- 
lochkoff’s method of, 233 

Electrical: indicator for tides, 146, 196, 
246, 296, 375; — to show the rotation of 
the earth, 518, 619; machine, fixing 
plate of, 350 

Electro-magnets, 327 

Engine: Edison’s harmonic, 493; high- 
pressure horizontal, 478 

Engines, Midland, 190 

Equatorial motion, 67 

Expanding mandrel, a new, 384 

Experimental van, Brighton Co.’s, 371 

Exporiments with telephones, 17, 67 

Extractor, haney, 397 

Eye-cups for short sight, 377 


FASTENING, tire, 121 
152 : regulating apparatus, 336 ; the star, 


1 
Ferrotype plate, how to cut two largest 
circles out of, 150 
Figure square, curious, 269 
Files, sharpening by the sandblast, 487 
Filter for water used in boilers, 634 
Fire-alarm, automatio, 652 
Fireproof room for bank, 200 
Flint-flake and its story, 237 
eee and treadle, lathe, 129, 179, 229, 


Flywheels, 603 

Fog signals, siren, 618 

Food, adulteration of, detected, 191, 307 

Force pump, 

Fork, bicycle, 612 

Franklin Institute trial of dynamo-electric 
machines, 

French telephones, 415 

Fret-saw machine, handy, 470 

Frog-spawn, notes on development of, 444 


G.E.R. locomotive construction, 38 
Gas, regulating heat of, 504 
Gas-engines as motors for tramcars, 527 
Gates allway coming ao, 
» Tauway , 219 
Gear wheels, teeth of, 50 
Geological features of neighbourhood of 
Hern-hill and Herne Bay, 100 
Geometry, 250 
Glass specula, new method of grinding, 


593 
Gravatt’s level, spider threads for, 659 
Greenhouse : 875; how to build a, 548 


Grinder, lathe-centre, 333 
Grinding : cutting tools, 541; in stopcocks, 
6 


HAMILTON’S string organ, 225 
Hammer, new pianoforte, 440 
Hammock, 556 


MACHINE: a planing, 418; handy 
fret-saw, 471; Jablochkoff’s dynamo- 
electric, 336; multiplying, 523; nut- 
tapping, 592; rifling, 636; translating, 
553 ; e 223 

Machines, dynamo- electric, 359 

Magnet, Jamin, 46, 652 

Mandrel, a new expanding, 384 

Manufacture of steel by Siemen’s process, 
579, 657 

Marquoi’s scale, improved form of, 467 

Measurement of angular aperture of 
micro, object-glasses, 68 

Mechanical: bat, 428 ; motion, 537 

Mercury, transit of, 156, 164 

Microphone: 370; a new, 603; adjustable, 
393; another, 422; articulating, 422; 
micro. battery for, 602; Prof. Hughes's, 
235, 256, 314; relay, 493; simple form 
of, 393 ; telephone, 511 

Microphones, 471 

Microscope : object-glas2es, measurement 
of angle of, 68 ; objectives, cover adjust- 
ment for, 519; phonograph marks under 
the, 310; water-lens, 211 

Microtasimeter, Edison’s, 412 

Microtome, Rivet’s, and ita use, 8 

Midland: bogie engines, 419; engine, No. 
134, 190; head lamps, distinctive, 553; 
tail lamps, 526 

Mineral tank locomotives, 268, 340 

Mineralogy, on some curiosities of, 382 

Motion: circular, 448; equatorial, 67; 

link, 22, 45 

Motor, sewing-machine, 652 

Moulding toothed wheels, 310 

Mounting telescopes, 578 

Multiplying machine, a, 523 

Music stand, portable, 194 

Musical: notation, new, 449, 474, 601, 628; 

tones, 341, 474, 527 


NATURAL hygroscopes, 96 

Nautical astronomy, 218 

Nectaris, formations ncar the Mare, 139 

Notation, new musical, 449, 474, 601, 628 

Notes: on development of frog spawn, 
444; on our satellite, 290, 393; on the 
telephone, 35, 58 

Nut-tapping machine, 592 


OATMEAL, adulteration of, 191 
Objectives, cover adjustment for 

scope, 519 
N amateur, 195; for reficctor, 


Organ: American, tremolo for, 92, 320; 


Handrailing, 191 

Handy fret-saw machine, 470 

Harmonic engine, Edison’s, 493 

Harp, telephone, 203 

Heat, regulating gas, 504 

none Bay to Reculvers, section of strata, 
09 


High-pressure horizontal engine, 478 

Hind’s scarlet star, 92 

Hitchiner’s railway coupling, 418 

Hive: Stewarton, 462; the divisional, 592 

Hives : Abbott’s standard, 411; bar frame, 

Hobby-horse for crippled child, 377, 426 

Hoist, 531 

Holmes’s inextingnishable signal light, 283 

Honey extractor, 397 ; 

Hooks and eyes for cat-gut bands, 425 

Horizon, finding dip of, 532 

House electric alarm, 481 

Huene, Paoi telephone or microphone, 

Hydraulic : accumulator, 455 

Hyginus : Dr. Klein’s new crater near, 
407 ; new crater N.W. of, 92 

Hygroscopes, natural, 96 


I. O. mu, 38 

Indicator : distance, 478 ; electrical, for 
tides, 146, 196, 246, 296, 375 ; — to show 
rotation of earth, 518, 619 

„ signal-lights, Holmes's, 


Injecting solutions into steam boilers, 67 
Injector : Eclipse, 287 ; the, 362 
Iron pianoforte, 426 


JABLOCHKOFES’S : 
tric machines, 336; me 
lighting, 233 

Jamin magnet, 46, 652 

J apanese tools, 272 

Joining belts, 295, 470 

Jumper, a baby, 629 

Jupiter, 575, 630, 631 


KENTISH ragstone and 
Klein’s, Dr., new crater near 
Knapsack tours, 314 


dynamo-elec- 
of electric 


tals, 69 
ginus, 407 


LAMPS (tail and head) on Midland, 526, at rangement of pipes in, 480; Lieblich 
553 gedac pipe, 588; stop, Vienna 
Larder, 480 flute ; string, Hamilton’s, 225; 
Lathe, 170, 207, 837; amateur's, 113; cen- | swell, 559 ; windchest, 201 
treing work for the, 549, 601; circular | Organon’s organ and other matters, 92 
saw in, 223; flywheel and treadle 129, | Organs, automatic reed, 514 
179, 229, 303 ; the, 156, 183, 232, 257, 287 ; | Oroheliograph, the, 85 


Ovipositor of sawfly, 4 


tools, Prof. Sweet on, 112; turning a 23 
Oxygen apparatus, portable safety, 240 


cubein the, 35 
Lathe-centre einden; 333 
Lathe-chuck, Cushman’s, 260 PANTAGRAPH, 173, 197 
Laurent's saccharometer, 545 Paradox, Lucas’s, 43 


Parallel vices, 120, 567 

Pattern work, economy in, 9 

Perches, birds, 199 

Phoneidoscope, the, 71 

Phonograph: 30; a simple, 648; descrip» 
tion of a, 157 


Tea ding screw, method of correcting a, 


Lecture experiment, telephone, 67 

Lenses, photo, 321 

Level, Gravatt’s, spider threads for, 659 
Lieblich gedact pedal pipe, 583 

Light and sound, analogy between, 160, 


186, 237 Phonograp 90 ; tracings under the 
Link motion, 22, 45 microscope, 310 
Liquefaction of the gases, Pictet’s appa- | Photo lenses, 321 

ratus for the, 31 Photographon, the, 141 


Pianoforte: hammer, new, 440; how to 
mee 468, 489, 515, 540, 566, 590; iron, 


Picard, 38 
Pictet’s apparatus for the liquefaction of 

the gases, 31 
Pigeons, cate and, 198, 247 
e 

; wrenches, impro 

Plane-irons, improved, 211 
Planing machine, a, 418 


Misaone figures, projecting on screw, 


Locks, improved, 108 

Locomotives: construction of G.E.R, 38; 
on mineral lines, tank, 268, 340 

Lucas’ paradox, 43 

Lunar: counties, a new plan for a cata- 
logue of lunar objects, 139; crater, 
Thebit, 165; — Dopplemayer and Vitello, 


Lyre, epsilon, 631 
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Plante’s rheostatic machine, 84 


Plate: ferrotype, how to cut two largest. 


1 350 out of, 150; of electrical machine, 

xi 

Plato, Ss hhourhiood of, 290 

Polaris, 290 

Portable: music stand, 194; safoty oxygen 
apparatus, 210 

Pneumatic battery, Byrne's, 307 

Practical mechanism 

Pan block, en 194, eee 602 

ma force, 425; rotary, 583 
Pun ‘Kennedy's spiral, 194 
Punching v. drilling, 194 


RAGBTONE and 
Railway : 


„ Kentish, 69 
ais 


Riin, hydraulic, Dale’s improvement in, 


Reaction telephone, 362 

Recording telegraph signals, 4 

Reed organs, antoma tio, 514 

Reflector, observatory for, 452 
Regulating apparatus, feed, 336 

Relay, the microphone, 493 

Repairing : a vice, 584; the watch, 5, 206, 


Resolving Amphipleura pellucida, method 
of, 307, 370 

Rheostatic machina, Planto's, 85 

Rifling machine, 636 

Richt ascension, 427 

Rings, vortex, 47 

Rivet’s microtome and its use, 8 

Roller bearings, 218 

Room, Preprost, 200 

Rotary pump, 583 

Rotation of earth, electrical indicator to 
show, 518, 619 


BACOHAROMETER, 
safcty oxygen apparatus, portable, 240 


Lauront’s, 


ee 314; sharpening files by the, 


Satellite, notes on our, 290, 393 

Saw, circular, in lathe, 223 

Sawfly, ovipositor of, 443, 475 

Sandcrs’s automatic vacuum brake, 315, 397 

Scale, improved form of Marquoi’s, 467 

Science question, 124 

Screen: projecting Lissajous’ figures on, 
112; sunspot, 28 OE 422 

Screw mania, 1, 2 

Selenographical, 16 138 

Setting steam boilers, 21 

Sewing-machine motor, 652 

Shaky writing, 610 

Sidings, railway, Annett’s lock for, 291 

Siemens’ process of steel making, 579, 657 

mignil lights, Holmes’s inextinguishable, 


Signals, recording telegraph, 4 

Simple phonograph, 648 

Singing telephone, 648 

Siphon, 247, 278 

Siren fog-signals, 618 

Slide-rest, wooden, 17 

Solar spectroscope, improvements in a, 134 

Solutions, injecting into steam boilers, 67 

Sonorous vibrations, on the action of, in 
varying the force of electric current, 2³⁵ 

Sonon, analogy between light and, 160, 186, 


Soundboard for violin, 144 

Sounder, automatic, 269 

Spectroscope, improvements in a solar, 134 
Specula, new method of grinding glass, 593 
Spider threads, applying, 659 

Spiral punch, Keunedy's, 194 

Spring bar, 74 

Square: Cornell T, 133; figure, curious, 


269 
Stand, portable music, 194 
Star: feed, the, 132; Hind’s scarlet, 92; 


Sh 190, note on the double, 265 
Starches, microscopical examination of, 396 
Steel, manufacture of, by Siemens’ process, 

579, 657 


] ILLUSTRATIONS. 


Step, bicycle, 370 

Stewarton hive, 462 

Stopcocks, grinding in, 16 

Story of a flint fake, 236 

String: organ, Hamilton's, 225; telephone, 


Sugar, adulteration of, 397 

Suuspot screen for small telescopes, 422 
Sunspots, 367 

Surface condensation, 149, 273 

Sweet, Prof., on lathe tools, 112 

Swell, manual, for organ, 559 
Synchronising "clocks, 84 


T-SQUARE, Cornell, 133 

Table, combination whirling, 133 

Tail lamps on Midland, 526 

Tank locomotive for minoral lines, 268, 340 

Teeth of gear wheels, 59 

Telegraph signals, recording, 4 

Telephone: 241, 294, 419; call, new form 
of, 544; construction, 17; Edison’s car- 
bon, 361; riments with, 17, 67; 
harp, 2033 ecture experiment, 67 ; 
microphone, 51l; new facts concerning 
the, 440; nol a on the, 35, 58; reaction, 
362; singing, 648 ; string, 93 ; testing 
line wire of, 145; the uches', 256 ; 
transmitter, new form of, 653 

Telephones: Edison's, 466; French, 
Paris Exhibition, 415 

Telephonic alarm, 523 

Telescopes, mounting, 578 

Temperature, rapidly raising, in water, 


at 


402 
Tent, dark, 75 
Thebit, lunar crater, 165, 290 
Theophilus, Cyrillus, and Catharina, 67 
Tire fastening, 121 
Tones, musical, 344, 474, 527 
Tool, a new, 85 
Tools: a cutting, 541; Prof. Sweet 
on lat 
Toothed wheels, moulding, 310 
Tracery, centres of circular, 349 
Transit of Mercury, 156, 164 
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Tramenrs. gas- engines as motors for, 527 
Translating machine, 

Transmitter, now form of telephone, 653 
Arende; lathe, fly-wheel, and, 129, 179, 229, 


Tremolo for Amorican organs, 92, 320 


D 
a le valve of Westinghouse brake, 125, 


Tarning a cube in the lathe, 35 
Typo-xinoography v. collotypic printing, 


URANUS, 117 


VACUUM brake, Sanders’s automatic, 
315, 397 


viele 0 
Vortex 119985 47 


WAT OE, repairing the, 5, 206, 488 

Water: filtering, used in 'boilers, aoe 
raising temperature of, rapidly, 402 

Water-lens microscope, 211 

Water - motor, a simple, 384 

Westinghouse brake: fitted to engine - 
wheels, 39; triple valve, 125, 140 

Wheel-cutting machine, 223 

10 bevel, 634; moulding toothed, 

Whirling-table, combination, 133 

Windchest, organ, 201 

Wooden slide-rest, 17 

Workshop appliances, some new, 187 

Wrenches, proves pipe, 237 

Writing, shaky, 610 


YACHT, boiler for, 582 
ZOE, 121, 165 
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SCREWMLANIA.—II. 
PAVING laid down in a rough way the 
prirciple of the screw-tracing appa- 
ratus, inclusive in a great measure of the 
mode in which it may be worked out, the 
next step is to consider the latter point, with 
the view of alterations and emendations, if 
such are possible. For I need not inform 
the readers of the ENGLIsH MECHANIC 
that there are generally divers and sundry 
ways in which the various parts of a 
machine may be made, some preferable 
under certain given circumstances, and 
others under conditions dissimilar from 
the first. Thus, a beam engine, excellent 
for pumping water, may give place for 
other purposes to a horizontal engine, an 
oscillating engine, a steeple engine, or any 
other form which circumstances may sug- 
gest as preferable. 
On looking into the back vols. of the 
ExoLIsH MEcHANIC I sec a reference to 
the plan of Cooke and Sons,* but not any- 
thing like a detailed description; so, in all 
Laide it appeared elsewhere, and, 
with e probability, some other pen may 
have illustrated it. I can only say it is 
well worth a place in these pages, as it has 
stood the test of long practical experience. 
At present I wish to point out the essen- 
tial differences it exhibits to that of my 
last paper. The tail-end of the lever in 
Cooke's apparatus stands out horizontally 
behind over the back-board, and very close 
to it, and the pulleys and cords take the 
same position. Thus nothing stands out 
in front, but all parts are kept out of the 
Way as much as possible. It is evident that, 
if the attachment of the cord to the lever 
is to be at variable distances, the guide 
pulley will in some way need to be adjust- 
able, that the cord may pass directly to it 
in a direction parallel to the lathe bed. 
Now, although in Cooke's apparens the 
cord is attached to a pin on the long end 
of a lever, this lever does not vary in 
length, but the cord always goes to the 
same pin. But this lever is not the one 
which directly moves the sliding top of the 
base, but it is linked to another which 
effects this sliding motion, the latter making 
@ variable angle with it, and the- exact 
point at which, for a given pitch, the 
second lever is attached to the main one, 
is determined by a vernier attached to it, 
amd sliding on the long one, the pitches 
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Since writing the above I have received the kind 
permission of Messrs. Cooke to describe their apparatus, 
anda paper thereon is in the hands of our editor, and 
‘will shortly appear in these pages. 
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that will be cut being marked upon the; Now. as compared with my own arrange- 
latter. Ina tracing which I have of the ment, there is this advantage certainly in 
arrangement (but which is, of course, some- Messrs. Cooke’s—viz., that the lever and 
what obliterated at the very spot that Ij cords are kept out of the way of the turner, 
want a clear definition), A B, Fig. 2, may and that, as the base of the rest is the 
represent the main lever hinged at C. and D | movable part which traverses to and fro, 
a second lever, the pin of which is attached the rest itself becomes as independent as 
to the under side of the sliding cover. This an ordinary one. The theoretical disadvan- 


second lever may, of course, occupy such 
positions as E F G, and when the main 
lever is moved in the direction of the arrow 
the rate at which the slide will move will 
depend on the relative positions alluded to. 
In the drawing the connection between the 
second and first lever appears to be by a 
slide or sleeve, that can be slipped up or 
down on the latter, and fixed by a key at 


FIC. 2 


any given point. The pith of the arrange- 
ment is, at any rate, as stated here. Any 
error of rate is not of much importance, 
because the chief object is, I believe, to 
chase screws on the fittings of microscopes, 
telescopes, and instruments of that kind, 
and it was never meant to apply to the 
production of long screws. So far as this 
plan of getting variety of pitches from 
levers united at various angles is concerned, 
I have another entirely novel arrangement, 
contributed to my scrap-book by Mr. 
Gilray, of Greenock, which, however, I do 
do not feel justified in giving to the reader 
without special permission. Experiment 
proved its capabilities, but I think it is 
proposed to alter it a little in detail. 


tage is, the error of pitch resulting from the 
mode of working the levers; and I think it 
were as well not to trust so wholly to the 
grip of the hand upon the tool and rest to 
steady the former for its cut. Then comes 
that terrible item, the cost, which is £5 (or 
was £5, for I am not certain that the firm 
now make lathes for amateurs atall). Since 
writing my first article I have tried to 
determine the possibility of securing the 
above advantages, and also retaining the 
rack, and also the possibility of keeping the 
levers and component parts more out of 
the way. With regard to the latter, two 
courses appear open: one is, to place the 
lever behind, as in Cooke’s; the other to 
place it over the sliding bar, which here forms 
the rest, but which might be made to sup- 
ort a small rest like that of the former. 
he drawing, Fig. 3, represents the appara- 
tus with the lever arranged to stand above, 
instead of below, and so hinged as now te 
give a right-hand thread by the direct action 
of the mandrel. Provision is also made in 
this (which may be considered a practical 
appliance of the principle) for the drawing 
out the sole of the rest, P, to any desired 
extent, according to the varying character 
of the works required to be chased with a 
sc.ew thread. The 8 O, P, M, L, remain 
as before, but the hinge of the lever is a 
boss attached inside the frame, MM. The 
axis of the lever is, however, now extended to 
stand out behind, as will be more clear] 
understood from the enlarged view, R, T, U. 
and Q, which is an end view and scetion 
through the vertical dotted line, HO. R 
is the semi-circular cog-wheel, N, of the 
first figure, U the lever H, sliding b 
a boss, V, on the horizontal axle, T, 
which moves the wheel, N, to and fro. 
It can be clamped at any point on 
this axle by the screw, W. The neces- 
sity for this is caused by the fact that the 
lever, H, must always be in the same vertical 
plane with the axis of the mandrel, but at 
the same time it will be necessary to draw 
forward the sole, F, and frame, M N, in 
order to clear the work whatever may be its 
diameter. This is first to be done so as to 
bring the rest, S, in the right position. The 
arm, H or U, is then drawn along the axle, 
T, until it is in the same plane as the centre 
of the mandrel, and this will bring all parte 
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into position for work. The pitch will de- 
pend on the difference between the length 
of H and the diameter of the wheel, N, and 
the pitch will be uniform for the length of 
traverse. But I would also call atten- 
tion to the fact that, disregarding this uni- 
formity, alteration of pitch would also be 
made by bringing down the cord at an 
angle, K, as shown by the dotted line. The 
cord from the mandrel, W, is knotted to 
the peg, a, and Wi, which passes to a weight, 
is knotted to b, the ends being allowed to 
hang down. They will, of course, vary in 
length according to the position of the ap- 
paratus on the lathe-bed. At D I have 
shown a simple method of attaching the 
guide pulley, over which the cord passes, to 
the mandrel. The casting or forging, D, is 
made to fit over the head of the poppet, and 
is fixed thereto by a screw. A swinging arm, 
working in a slot in this casting, carries the 
pulley at its upper end, marked F, anda 
screw and thumb nut working in the end 


which is forked, allows the pulley to be 


— — 
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raised or lowered to suit the position of the 
cord when the arc, G, is moved to different 
points on the arm of the lever. This cord 
should always pass horizontally from the 
pulley to the arc, or nearly so; but this does 
not matter much as regards the second cord, 
which goes to the weight—the latter, with 
its pulley, I have not shown. It is a simple 
matter to arrange a suitable plan, because 
it may go right away to the wall if neces- 
sary. Probably, I should fix against the 
wall at an intermediate height (about half 
that of the lever), a horizontal bar of half- 
inch iron, the length of the axle, T, or 
thereabout. The ends would be bent, and 
punched for screw-holes, so that the bar it- 
self might stand out about a couple of 
inches. On this I should hang a pulley by 
a hook so that I could shift it along to any 
desired point, to suit the position of the 
cord, W?. Nothing more elaborate appears 
to be necessary, and a pulley so slung 
adapts itself at once to the strain brought 
upon it by the cord and weight. As a means 
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of further adapting the apparatus toa mul- 
tiplicity of screw pitches, I have thought 
that if the under side of the square bar, L, 
was slotted, so as to allow the rack toimbed 
itself to about half its depth, a number of 
short lengths of different pitches might be 
kept and a selection made, eachrack having, 
of course, a suitable segment to work into 
it. I have not shown any special way of 
attaching these segments—which, of course, 
must not slip round upon their axle, but 
the probable way would be by means of a 
little pin or feather inserted at that. spot 
—this would be betterthanaclamping screw. 
To remove it the axle would then be simply 
pulled straight out of the boss and the 
bearings, X X,—afresh segment (if morethan 
one are to be used), held in position between 
X X and the axle re-inserted. The whole 
operation would hardly take a minute to 
accomplish. A flat may, with advantage, be 
filed underneath T for the set screw, W, to 
bed against. T should be turned down 
somewhat smaller where it passes through 
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XX and thesegment, so as to make a slight 
shoulder towards T. This arm should not 
be too slight so as to be liable to torsion, 
and all parts should be well fitted, and of 
sufficient strength. The actual size of the 
several pieces would depend on that of .the 
lathe for which it is intended. I wish it to 
be distinctly understood that the apparatus 
is only designed for such light work in wood 
or brass as is generally done by means of 
the traversing mandrel, and not of screws 
in iron, which, nevertheless, may probably 
be lightly traced by its means sufficiently to 
give a start to the chasing tool. 

Before lerving the subject I may take one 
leaf out of Cooke’s book with respect to.the 
pulley, F, because it adds to the capabilities 
of the instrument. The cord from the man- 
drel may go to F, and take afew turns 
round it, being fastened to it, and then, from 
another part of it, a cord may go to the 
lever, H,—the pulley being made stepped 
as it is called, like the cone pulley of a 
power-lathe. This plan will, evidently, give 


other variations of pitch. Of course, 
every fishmonger cries up his own herrings, 
and this ia, I think, fairly entitled to be 
called a “calla’ herrin’,” as it never, till now, 
has been planned in detail. So far asIcan my- 
self perceive, I think it has at least aclaim to 
be tried and proven by some of your en- 
thusiastic readers. If not, it may serve as 
a safety valve to the high-pressure screw- 
mania of theirs’ faithfully, 


TRANSATLANTIC STEAMERS. 


AN interesting paper was read recently 

by Mr. Arthur J. Maginnis before the 
Liverpool Engineering Society, which, if 
expanded into a book, would undoubtedly 
have a considerable sale. It contained a 
brief history of the Transatlantic shipping 
lines and their steamships; and if, to the 
facts therem recorded, Mr. Maginnis would 
add the measurements of the vessels, and 
descriptions of their engines, his paper 
would be as valuable as it is interesting. 


a ue 


TOP OF LATHE BED 


The trade with the United States has proved 
to be the nursery of ocean steamships, and 
all the great improvements introduced into 
steam navigation since 1840 have been made 
in connection with the Transatlantic liners. 
Without attempting to settle the vexed 

uestion, as to the first steamer that crossed 
the Atlantic, we may poni out that the 
Great Western was the first to demonstrate 
the possibility of employing steam vessels 
as regular traders. That ship left Bristol 
at 10 a.m. on April 8, 1838, and arrived at 
New York at 2 p.m. on April 23, with nearly 
200 tons of coal still in her bunkers. The 
voyage thus occupied, in round numbers, l5 
days, and it was considered that the quantity 
of fuel remaining left an ample san forany 
delay that was likely to occur on the voyage. 
Returning from New York on May 7, the 
ran home occupied 14 days—the actual time, 
calculated by the work of the engines, being 
only 13 days, as 24 hours were lost by stop- 
page at sea. The Great Western was, we 
need scarcely say, a paddle-steamer (the 
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screw propeller being in its infancy), and | for the Cunard, and 8 days 21 hours 17 perished with her—the most serious wreck 


had a displacement of 2,300 tons; her length 
between perpendiculars was 212ft., with a 
breadth of 35ft. 4in., anda depth of 23ft. 2in. 
Including the paddle-boxes the breadth was 
nearly 60ft., for the floats alone were 10ft. 
wide. The Great Western continued run- 
ning for some years, but it wasin 1840 that 
what may be termed the first regular line 
was established by Mr. (afterwards Sir 
Samuel) Cunard. On July 4, 1840, the 
Britannia left Liverpool with the mails for 
Boston, which she reached on the 19th, the 
voyage occupying 14 days 8 hours. The 
Britannia was about the sume size as the 
Great Western, and her success speedily led 
to the building of other vessels on the 
same lines. In 1843 the Great Britain, the 
first of the large steamers propelled by a 
screw, entered into the trade, and made 
some rapid passages; but it was not until 
the formation of the Collins’ line that any 
remarkable advance in speed was made. 
That line commenced in 1849, and eclipsed 
all others in the magnificence of the fittings 
and the speed of their steamers—the Baltic 
in 1853, making the voyage from Queens- 
town to New Yorkin 9 days 164 hours. The 
first vessel of the line arrived at Liverpool 
on May 10, 1849, after a rapid passage, as it 
was considered, of 13 days. The rivalry 
between the Collins and the Cunard line led 
to the introduction of larger and more 
powerful vessels, and the duration of the 
voyage was gradually reduced until, in 1863, 
the Scotia, of the Cunard line, distanced all 
competitors by running home in 8 days 3 
hours. Some years previous to that event, 
however, the Collins line had broken up, for 
in 1854 the Arctic was lost with 322 lives, 
and two years afterwards the Pacific sailed 
with 24) souls on board and was never 
heard of afterwards. The Cunard liners, 
either by the exercise of care and skill, or by 
good luck (a doubtful factor) had traversed 
the Atlantic with unfailing regularity—only 
one vessel, the Columbia, having been lost. 
Thar event took place on July Ist, 1844, at 
Nova Scotia, owing to a dense fog, but 
fortunately without any loss of life. It may 
be worth noting here, that since the com- 
mencement of the trade, the only vessels 
belonging to the Cunard line that have been 
lost were the Columbiaand the Tripoli. The 
latter was stranded on the Tuskar rock, in 
1873, but again fortune favoured the line, 
and passengers and mails were saved. 
Although the Collins line had a brief exis- 
tence, the Cunarders were not left in posses- 
sion of the trade, for in 1850 their largest and 
most powerful rival was established by Mr. 
Wm. Inman, the City of Glasgow being put 
on between Liverpool and Philadelphia. In 
1854 that vessel sailed with 480 souls on 
board and was never heard of ; but, notwith- 
standing this disaster, the Inman line con- 
tinued to prosper, aud in 1857, the Collins 
line having ceased to exist, they ran their 
steamers to New York instead of Philadel- 
phia. Now commenced a rivalry that has con- 
tinued to the present time—each new ae 
being expressly designed to beat the crac 
vessel of the other line, both in speed and 
in the comfort offered to the passengers. 
Up to 1867 the Scotia had made the most 
rapid vnyages—at a large consumption of 
coal per ton of cargo, however, —but in that 
year the City of Paris beat the Scotia’s best 
outward voyage by 33 minutes; and, two years 
afterwards, ran home in the then unprece- 
dented time of 7 days 22 hours 3 minutes. 
Since then the Cunard Co. appear to have 
abandoned the struggle for the honour of 
making the most rapid passages, and are 
probably contented to rest their claims to 
public support on the unexampled security 
which passengers by their vessels have en- 
joyed during a period of more then 37 years. 
he average duration of the voyage during 
the first nine months of 1877 was, accord- 
ing to Mr. Maginnis, 10 days 58 minutes 


man line, to eclipse the performances of the 


520ft. öin., with a breadth of 44ft. 2in., and 


fastest passages recorded up to 1575 were 


Although the Scotia was a remarkably 
of the screw propeller in the Inman and 
other lines, led to the definite abandonment 
of the paddle, and large ocean steamers are 
now invariably propelled by the screw. 


made efforts to establish Transatlantic lines 
of steamships, we come to the Anchor line, 


from Glasgow to 


cent additions to the fleet being amongst 


minutes for the Inman vessels on the out- 
ward voyage, and 9 days 7 hours 7 minutes 
as compared with 8 days 20 hours 30 
minutes on the homeward voyage. The 
Inman line has, however, lost several ves- 
sels, the most memorable disaster being the 
supposed foundering of the City of Boston 
with 177 souls on board. In 1875 the In- 


vessels of a rival company presently to be 
alluded to, constructed the City of Berlin, 
a vessel having the enormous length of 
a depth of 37ft. 7in. With this vessel the 
made, but after several voyages it was found 
that the hull required strengthening. 


swift vessel, the results obtained by the use 


Passing over the smaller companies who 


which commenced by sending the Tempest 
New York in 1856—a 
vessel that was lost the following year. pre- 
sumably with all hands. Since 1863 the 
Anchor line has made steady progress, 


although six vessels have been lost, the re- 
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the largest in the Atlantic trade. The 
Allan line was established in 1854 to con- 


nect Liverpool with Canada direct, and 


since 1859 a weekly service has been main- 
tained between this country and Quebec (or 
Portland). Owing, doubtless, to the dan- 


gerous nature of the voyage when nearing 


the American coast, the Allan line has had 
many disasters, in several instances happily 
unaccompanied by loss of life. The National 


line was established in 1864, and has carried 
on a regular traffic, so far, without the loss 
of life, although two vessels of the flcet 


have met with disaster. The steamers of 


this line have the credit of being well and 


strongly built, and, although Mr. Maginnis 

calls them slow, the outward and homeward 

voyages are accomplished, on the average, 

in 1] and 10 days respectively. In 1866 the 

Guion line was founded, and although so 

unfortunate as to lose three vessels and six 

lives, it is undoubtedly a successful line. 

We come now to what may be termed a new 

departure in the history of ocean steam 

navigation. Four years elapsed between 

the formation of the Guion line and the in- 

stitution of the Oceanic Steam Navigation 
Company or White Star line, and people had 
begun to think that the Transatlantic trade 
was no longer a suitable field for enterprise. 
When, however, the Oceanic appeared in the 
Mersey, fresh from the hands of her builders, 
Messrs. Harland and Wolff, of Belfast, the 
older companies saw that they were 
threatened with the competition of a power- 
ful rival. Instead of high bulwarks and 
narrow deck-houses, another iron deck was 
added with open railings for bulwarks, so 
that the water had free ingress and ecress: 
the saloon was amidships, extending the 
full width of the vessel, while forward and 
aft, state-rooms were arranged along both 
sides, with extra large side-lights, giving so 
bright and airy an appearance to the cabina 
that intending passengers had little hesita- 
tion in taking up berths. The engines, too, 
were of a type then untried in the Atlantic 
trade, being inverted direct-acting surface- 
condensing compounds, so arranged that, in 
the event of a break-down, any one cylin. 
der might be utilised to keep the propeller 
in motion, In 1872 the Adriatic made the 
passage out in 7 days 23 hours 17 minutes. 
and the next year the Baltic came home 1n7 
days 20 hours 9 minutes, the then fastest 
passages on record. In 1873 the Atlantic 


was lost near Halifax, and 545 human beings 


in the whole history of Transatlantic naviga- 
tion, and one that gave rise to considerable 
discussion as to the safety of very long ships 
—or, what is more correct, vessels of narrow 
beam and shallow depth in proportion to 
their length. It must be confessed that to 
the enterprise of the White Star line passen- 
gersowe whatever recent improvements have 
been introduced into the vessels of other 
lines. The average duration of the voyage 
with the White Star steamers in the 
first nine months of 1877 was 8 days 13 
hours 30 minutes on the outward voyage, 
and 8 days 10 hours 30 minutes on the 
homeward run—a result mitinly due to the 
remarkable passages of the Germanic and 
Britannic, the latter of which has accom- 
plished the outward run in 7 days 10 hours 
53 minutes. 

The Dominion line was established in 
1872, to run between Liverpool and New 
Orleans, but it has had the misfortune to 
lose two vessels. About the same time the 
American Steamship Company was founded 
to ply between Philadelphia and Liverpool ; 
and shortly afterwards the State line com- 
menced to run between Glasgow and New 
York. In 1874 the old Great Western line 
between Bristol and New York was resus- 
citated, and the traffic is now regular but 
at long intervals; in 1875 the Warren line 
again commenced the trade to Boston, and 
soon afterwards the Wilson line between 
Hull and New York was founded. The 
latter, however, met with a heavy disaster 
in the loss of the Colombo, which his never 
been heard of since she sailed in 1877. The 
Beaver line also started in 1875 between 
Liverpool and Quebec, and the latest, but 
not least of the lines, the Leyland, com- 
menced a regular trade between Liverpool 
and Boston in 1876. The vessels of this 
company are of the same type as those of 
the White Star line, and are fitted with 
four cylinder compound engines. The use- 
fulness of the latter introduction is seen 
in the figures which represent the coal con- 
sumption of three typical vessels, the 
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d. h. m. tons. cwt. knots. lb 

Soot in (1866) os 8 454 1,395 18˙5 145 36 
City of Paris (1867) 8 4 1 8166 96 138 73 
Britannic (1877) .., 71053 7456 45 156 19 


The Scotia was a larger vessel than the City 
of Paris, and the Britannic is larger than 
the Scotia; but the consumption of coal per 
indicated-horse power, shows the advantage 
of the compound system as much as the 
superiority of the lines of the Britannic, 
for the indicated horse-power of the Scotia 
was 4,200, while that of the Britannic was 
4,920, the engines of the City of Paris de- 
veloping only 2,800. ; 

Since 1840 56 vessels have been lost, and 
29 involved the loss of life. At the present 
time the British flect comprises 125 
steamers, 18 of which, with a tonnage of 
49,710, belong to the Cunard line ; 18, witha 
tonnage of 52,650, to the Allan line; 12, 
with a tonnage of 50,382, to the National; 
11, with a tonnage of 39,973, to the Inman ; 
and 9, with a tonnage of 34,213. to the 
White Star. The Anchor line has 14 vessels, 
with 34,799 tons, and the Leyland line has 
6 with a tonnage of 17,916; while amongst 
the foreign lines the Hamburg- American 
comes first, with 16 vessels and a tonnage of 
51,034, closely followed by the N. German 
Lloyd’s with 16 vessels and 46,361 tons. The 
French line has 10 vessels, with 39,325 tons ; 
The two Dutch companies own 10 steamers, 
having a tonnage of 26,427, and the Ame- 
rican line has 5 vessels, with a tonnage of 
15,798. As some idea of the speed of the 
vessels, it may be mentioned that last April 
the Germanic, going west, made 410 knots 
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in a day of 24 hours 55 minutes, and, coming 
east, in October last 394 knots were made 
in a day of 23 hours 26 minutes, at the rate 
respectively of 194 and 19% miles per hour. 

. Maginnis would, we imagine, earn the 
thanks of shipbuilders, engineers, and 
others, if, taking his paper as a nucleus, he 
gave to the world all the available data 
about ocean-going steamers, their style of 
build, and dimensions, with comparative 
diagrams, description of engines and boilers, 
and authentic figures as to coal consump- 
tion. These data should embrace those 
ae to the foreign lines if possible, 
and, for the sake of comparison, the figures 
relating to the P. and O. vessels, and the 
Cape and Australian lines should be added 


to those obtained from the Transatlantic | 


companies. An important item in these 
details would be the amounts expended on 
repairs, for it is certain that long vessels 
driven at high speeds through rough seas 
must be severely strained, and cost more in 
repairs than shorter and perhaps slower 
ships. But such information, tending to 
show what is the best method of construc- 
tion, would be of much value, and hasten 
the further improvement of the ocean-going 
steamer. 


CANOES AND CANOEING. 


Br a MEMBER or THE ROTAL CANOE CLUB. 


Q EY ERAL readers of this journal having 

written me in reference to the above sub- 
ject, I have decided to write a short series 
of articles on the matter, which will assist 
those who intend going in for this most 
pleasant mode of travelling, in building 
or procuring a good useful canoe suitable 
for general use. 

We are indebted to Mr. MacGregor for the 
first useful canoe introduced into this country, 
his type of boat being well known to most 
eanoeing men under the name of a “ Rob Roy.” 
His travels and adventnres are fully described 
in his three well-known works, Rob on the 
Baltic,“ Rob Roy on the Jordan, and 1,000 
Miles ina Rob Roy Canoe.” The publication of 
these works gave an impulse to canoeing, and 
in 1866 a few gentlemen combined together 
and formed the Canoe Club, which has now 
500 members on its list, H.R.H. the Prince of 
Wales being commodore, and Mr. MacGregor 
eaptain. There are also clubs established on 
the Clyde, Humber, Mersey, Trent, and other 
places, the members having made cruises on 
nearly every river and lake in this country as 


well as many of those on the Continent. There 


are several classes of canoes—light racing, 
travelling, and sailing or cruising canoes. The 
first I shall dismiss with a few words. ‘They 
are generally built of thin cedar, with canvas 
decks, having a length of from 18ft. to 24ft., 
and a depth of 7in. to 9in., with a beam of 15in. 
to 24in. Several of these may be seen at Cam- 
bridge. Under the second we may class the 
Bob Roy and Ringleader, and under the third 
we place the best type of canoe extant—the 
Nautilus—with its various modifications, as now 
used by the majority of the members of the 
various clubs. 

Canoes must bee strong, to bear the various 
Knocks and shocks inevitable in loading on 
railway trucks, steamboats, carts, &c., and 
more especially the rocks and shallow places 
met with on many rivers and parts of the coast. 
They must be light, to enable the paddler to 
drag them over obstacles often encountered 
during a voyage. Handy to manage on a rapid 
stream, or when paddling to windward, or 
sailing before a stiff breeze, and at the same 
time of a convenient size, to carry its owner and 
a supply of food, stores, and luggage when on 
a journey, and not longer than will go on a 
railway carriage if required. One great ad- 
vantage of a canoe over a yacht is its moderate 
expense. A good oak cruising canoe, with all 
fittings of the most luxurious kind, may be 
bought for £15, complete in every detail ; 
while one for paddling only may be had for £7 
or £8. The latter kind will be found very use- 
ful for paddling about on inland rivers and 
A Danis. 


I would advise all would-be canoeists to learn 
to swim before going in for canoeing, as a 
capsize may occur at any time, although in 
a well-constructed canoe, and with moderate 
care, such a thing need not take place. To 
derive the greatest amount of pleasure from a 
cruise the canoeist should possess a muscular 
body, presence of mind, an aptitude for 
cruising and camping out, and—what is more 
necessary than these—a perfect canoe, complete 
with all its sails, gear, stores, and fittings. 

Every one should carefully consider—l. 
What he requires his canoe for before he com- 
mences to build. 2. The different kinds of 
wood. Many kinds may be selected for the 
purpose, bearing in mind that the shape, size, 
use, and weight of each must be considered in 
connection with the different qualities required 
in a travelling canoe. 3. Sailing powers, in bad 
as well as fine weather, good shear, water- 
tight compartments, and ballast forming a life- 
boat. 4. Saila—that may be set, reefed, or taken 
in without leaving the seat. 5. Strength—to 
bear lifting in all parts, bumping on rocks, and 
sleeping in her. 6. Weight—as light as pos- 
sible, light draught of water for shallows, &c. 
For hard work and knocking about oak is by 
far the best; but if weight is a consideration 
some other wood may be used. The relative 
weight of woods used in canoe-building are as 
follows, cubes of each kind exactly equal in size 
being weighed :—Oak, 12lb.; yellow deal, 111b.; 
cedar, 7lb.; and mahogany, 10lb. So that a 
canoe built of oak would weigh nearly double 
that of a cedar one. 


(To be continued.) 


RECORDING TELEGRAPHIC SIGNALS. 


A METHOD of recording telegraphic signals, 
the invention of Dr. E. W. Siemens, of 
Berlin, has been recently patented in this 
country. The improvements consist in the 
utilisation of the principle on which an other- 
wise straight line traced upon paper is made 
to deviate from side to side when the current 


is passed, according to the signals sent. Ac- 
cording to the present invention the paper 
strip has its surface on which the style acta, 
blackened with finely divided carbonaceous 
matter, such as that deposited from smoke, so 
that as it is passed under the style the point 
of the latter, by removing the carbon along 
ita line of contact, produces a white line (that 
is, a line of the same colour as the paper) on 
the blackened surface. For the purpose of 
blacking the paper it is passed over a smoking 
flame, and to prevent it from being ignited or 
charred during its passage over the flame, it is 
kept in close contact with a cylinder of metal 
or other good conductor of heat. In order to 
fix the carbon coating on the paper strip after 
the line or signal has been traced thereon, so 
as to render the record permanent, the paper 
strip is treated with alcohol, ether, or other 
liquid, it being for this purpose passed under a 


cylinder which dips into a bath of such liquid. 
It is preferred to dissolve some resinous or 
glutinous substance in the said liquid in order 
more effectually to fix the carbon coating ; and 
in order to accelerate the drying of the paper 
strip after it has been so treated, it may be 
passed over a wire gauze or other surface 
heated by a flame. The movements of the 
style may be produced in any known 
manner. 

It may, for example, be attached to the tongue 
of a relay. or to a coil suspended in a circular 
magnetic field. When the style is moved by a 
coil in a circular magnetic field, it is preferred, 
kor the sake of lightness, to make the coil of 
aluminium, which is suspended by a spiral 
spring, and in order to bring the coil rapidly 
back to the position of rest, and to prevent its 
lateral oscillations, elastic strings are stretched 
horizontally through the point at which the 
coil is attached to the spring, these strings 
serving as conductors for the coil. 

The figure represents a side view of a tele- 
graphic receiving instrument, showing the 
course of the paper strip through the apparatus. 
The continuous paper strip, B, is drawn from 
the reel and through the instrument by the 
ordinary clockwork, C. In its course from the 
reel it first passes over the smoking flame of a 
lamp, D, above which is mounted the metal 
roller, E, to prevent the over heating and 
scorching of the paper. The paper then is led 
over a roller, F, between it and the tracing 
style, G, which is attached to a bobbin pre- 
ferably of aluminium wire, suspended in an 
annular magnetic field by a helical spring. 
(That part of the coil which is beneath the table 
is not shown.) In order to centre and steady 
the bobbin, two cross wires, K K, stretched by 
adjusting screws, are attached to it, and these 
wires serve as conductors. When electric im- 
pulses are transmitted through them and the 
coil of the bobbin, the latter is caused to move 
upwards or downwards in the magnetic field, 
and the tracing point, G, attached to it marks 
on the blackened paper, B,a wave-line. From 
the roller, E, the paper is led under a roller 
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through a vessel, L, containing fixing liquid, 
which vessel is kept charged by a fountain 
glass, M. The paper huving thus been moist- 
ened is dried by being passed over the flame, 
P, of a lamp, between which and the paper 
there is a screen of wire gauze. Although the 
movement of the tracing style, G, has been 
described to be effected by the action of a 
bobbin in an annular magnetic field, it is 
obvious that, the apparatus generally remain- 
ing as described, other known means of giving 
the tracing style up-and-down movement in 
obedience to electric impulses might be em- 
ployed. 


THE sense of smell bas long been acknowledged as 
an aid in diagnosis. Dr. Dupuy, of New York, 
remarks that patients having tabercular meningi ni 
emit an odour closely resembling wet linen, The 
odour in tetanus is like that of a wet cloth. 


Marcu 8, 1878. 


THE WATCH, AND HOW TO REPAIRIT. 
By Sxsconps’ PRACTICAL WATCHMAEER. 
(Continued from page 501, Vol. XXV.) 


INCE the last contribution to the ExdLIsR 
Mecanic on the above-named subject, 
several circumstances have occurred through 
which a continuance of the subject has been 
unavoidably deferred; and, although it was 
stated that the subject to follow would be the 
“Lever Escapement,” I beg the indulgence of 
our readers until a few more general points 
have been introduced. 


Hour-hand Traverses Irregularly. 

Occasionally the hour-hand gets wrong, and 
although the fault generally is it being too 

easy on the hour wheel socket, other causes 
occasionally occur—namely, a tooth having 
been broken from the hour or minute wheel, 
and also a leaf of the cannon-pinion may be 
broken out. But there are instances in which, 
although a tooth may be broken out of the 
minute-wheel or the cannon-pinion, the hands 
will travel correctly. If a cannon-pinion of 
twelve leaves has one of them broken out the 
action in the minute-wheel will carry the hands 
without it being known; whereas, a pinion of 
ten leaves will not act, whereby the hour-hand 
will not point as it should. 

Again, a cannon-pinion with ten leaves will 
act in a minute-wheel if that wheel has one of 
its teeth broken out. But when a minute- 
wheel is perfect, end its cannon-pinion (of ten) 
has one of its leaves broken out, the hands may 
continue to move, but they will not point cor- 
rectly (the hour-hand will be in error). But, 
although damaged wheels are apparently de- 
fended, all wheels to watches should be sound 
and perfect. 

Geneva watches occasionally err in the 
matter of the hands not corresponding, which 
sometimes is caused hy one of the “ motion 
wheels” having been applied of a wrong num- 
ber of teeth in it. The following table of 
numbers suitable to various circumstances may 
be useful to workmen generally. 


Trains of Motion Works. 
Cannon Pinion. 
8 10 10 10 10 12 12 12 12 14 14 14 16 16 


Minute-wheel Pinion. 
6 8 12 14 16 12 14 16 18 14 16 18 16 18 


Minute-wheel. 
24 30 40 42 48 48 48 48 54 56 56 56 64 64 


Hour-wheel. 
24 32 36 40 40 36 42 48 48 42 48 54 48 54 


These trains are worked in the following 
manner. Take the first series, and multiply 
the cannon-pinion by three—twenty-four being 
the number of teeth suitable for the minute- 
wheel; next multiply the minute-wheel pinion 
of six by four, which, being equal to twenty- 
four also (Lecause four times three are twelve, 
the number of hours to complete the circle of 
twelve), produces the number suitable for the 
teeth of the hour-wheel. It may be added that 
the nearer the numbers of the teeth in the two 
wheels approximate the better. Now examine 
the third series, and multiply the cannon- 
pinion of ten by four, which is equal to 40, 
as the number suitable for the teeth of the 
minute-wheel ; and then, as the minute-wheel 
pinion has twelve leaves, multiply them by 
three, which is equal to 36, being the number 
necessary for the hour-wheel teeth—because, 
as in the previous case, four times three are 
twelve. 

The hour-band of a watch may be in error 
as regards pointing correspondingly with the 
minute-hand through other defects in addition 
to the preceding—such as excess of end-shake 
of the hour-wheel—the hour-wheel out of flat 
—a minute-wheel pinion having one leaf below 
the rest, whereby the hour-wheel in its revolu- 
tions passes over it; hence the disagreement of 
the regularity of the hour and minute-hands of 
a watch. 


Verge Watch Catch on the Lower Pallet. 

If balance-wheel teeth catch on the lower 
pallet, and that pallet be wider than the upper 
one, at the same time the balance-wheel teeth 
drop more on the lower than they do on the 
upper pallet, it becomes necessary to press the 
dovetail further through; but if the end of it 
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is within the wheel, and cannot be reached by 
any tool so as to press it as required, the lower 
pallet may be made a trifle narrower, by doing 
which the defect will be remedied, the drop of 
the teeth from the lower to the upper pallet, 
will be effected earlier, more drop upon the 
upper pallet, and hence a more equal escape- 
ment. But, in the event of the lower pallet 
being the same breadth as the upper one, the 
watch should be taken to pieces, and the dove- 
tail pressed further through to make the 
wheel’s teeth drop more equally on each pallet. 
If a difference in the amount of ‘‘drop’”’ be 
recognised, it should be more from the upper 
to the lower pallet. : 


Verge Pivots, Putting In. 

Pivots to verges are worked in in various 
ways by different workmen; but, whatever 
method is employed, one point in the manipula- 
tion is important to keep in view—viz., that 
the truth of the circular character of the balance 
be insured, for, if not, a deal of time is fre- 
quently expended in completing the watch to 
“keep time,’ inasmuch, if the balance be 
“ thrown out of round,” through the new pivot 
not being central and perpendicular to the 
verge body, the balance will be“ out of weight“ 
at one part, and necessarily has to be filed 
away in order tbat it be in equilibrium, which 
reduces it in weight; and hence the pen- 
dulum spring,” if little or no excess of length 
remains, necessitates a new one, whereas, if 
workmen insure centring the steel plug so that 
the ball of the balance is quite flat, ita equi- 
librium—sufficient for practical purposes—will 
be insured. Some workmen “centre” the steel 
plug so that the balance rim revolves some- 
what flat, giving no attention to the ball or 
centre of the balance; such method ends in 
producing unsightly as well as unprofitable 
work. i 
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Winding-stop and Bpring Action. 

The winding “ stop work” which is gene- 
rally applied to English watches in many in- 
stances is made and fitted so carelessly as to be 
the cause of the chain—and occasionally the 
mainspring—breaking. How often has the 
jobber to wish that the stop and its spring were 
supplanted by some otherarrangement, because 
of its frequent failure? It often fails to act 
from having excessive shake or freedom of its 
blade in the notch of its stud, the blade having 
been filed too thin; the result being that when 
the point of the fusee-cap is—by the act of 
winding—presented to the end of the stop, 
instead of the cap abutting against it only 
slight contact is made, and in consequence of 
defective form of the end of the stop, the fusee 
cap presses it on one side, allowing the further 
winding up of the fusee, breaking of the chain, 
and not unfrequently the balance-staff also. 
The proper shape of the end of a stop is 
seldom, if ever, thought of. It should be so 
shaped that when the fusee cap end is in 
contact with it, that it should be drawn by 
the cap towards the fusee; at the same time, 
when the pressure by the act of winding is at 
its greatest, such pressure should cause the 
stop to go nearer to the upper plate, irrespec- 
tive of the means resulting from the chain. 
Fig. 59 represents a side view of a stop in 
relative position to the upper plate, C, when 
the chain has no action upon it. The end, 
AB, ofthe stop being sloped downward towards 
the left hand it may be assumed that when the 
point of the fusee cap comes in contact with 
the end at A, by continued pressure (as is the 
case in the act of winding) there will be a 


tendency for the stop to be forced towards the 
upper plate, thereby insuring a safe abutment 
of the cap; whereas, if the end of the stop 
were formed as represented by the dotted line, 
D E—all conditions being similar—the stop 
would be pressed from the plate, and thereby 
the fusee cap would pass it—the result being 
overwinding and breaking of the chain. 

There is yet another important adjunct to 
tbe stop—namely, its spring—which serves an 
important part in the safety action of winding 
up a watch. Such spring requires little ex- 
planation to the general workman. It should 
have attention directed to it so that its action 
insures the perfect uplifting of the stop. If 
this spring be close to the stud, failure of the 
stop rising may ensue; it should be clear of it, 
well curved upward, passing under the stop, 
but not projecting beyond it so far that its end 
is close to the pillar-hole of the plate. Should 
it be much beyond the breadth of the stop 
there will be danger of the pillar-seat pressing 
it when the plate is pinned on, and thereby the 
spring action destroyed. 

There is another fault in the form of the 
stop which workmen frequently have to alter 
—namely, the omission of forming a hollow, 
or bevel, on that side of it which the fusee cap 
in its unwinding action should be aided in 
passing under, for it occasionally happens that 
when the hollow or bevel is not formed at the 
side referred to, the edge of the fusee cap abuts 
against its side instead of freely passing under 
it; in some instances the watch will stop, and 
in others an impediment is presented which 
prevents the free action of the fusee. 

Another fault to be pointed out asa defective 
“stop work” is a twofold one. When the 
channel or hollow in the upper plate is se 
formed that the stop does not freely get pressed 
into it by the act of winding, and has to be 
bent more towards the fusee to enable it to go 
close to the bottom of it, there is danger of the 
chain in unwinding pressing against the edge 
of the stop, and there being bound; because 
the stop, having been forced into the channel 
at the time of winding, is prevented being 
released by reason of its opposite side (opposite 
to the chain) being pressed against the wall— 
if the term may be used—of the channel from 
which it had been previously bent to allow of 
its depression by means of the chain. Watches 
having this last-cited fault have proved 
troublesome to young practitioners, occasioned 
chiefly from the fact that they omitted to try 
the stop-work—more especially the adjustment 
of the mainspring; had such been tested the 
defect might have then been detected. 


Mainspring Breaking. 

Various are the causes assigned for the 
breaking of mainsprings. Among the number 
there is one which every workman should 
prevent, because it is through his negligence 
if it occurs. The cause here referred to is 
connected with the barrel ratchet and click 
(Fig. 60). This figure is intended to show the 
barrel ratchet, A, with its click, D, in sucha 
pcsition as should be to insure a sound setting 
up of the mainspring, inasmuch that the 
bottom of the click, D (being secured by its 
screw), presents resistance to the advance of 
the ratchet, A, beyond the base of the click. 
It very often occurs that the click—although 
planted properly when first applied (as at D)— 
by occasional repairing becomes shorter, 
whereby, instead of its base, E, being in posi- 
tion to resist the advance of the ratchet, 
becomes formed as the dotted line click F, and 
thereby the mainspring power has the tendency 
of forcing the ratchet so that the shortened 
click is turned over, which results in the main- 
spring suddenly releasing itself from tension, 
by which, in most instances, the spring becomes 
broken. Again, it is no uncommon occurrence 
that a mainspring becomes broken by it sud- 
denly being released from tension in conse- 
quence of the click, D, being thrown out of 
action by the click screw, through “ over- 
turning,” giving way. Therefore, the click 
screw should be left sound and screwed down, 
so as to secure the click in its final position, 
and thus insure the security of the barrel 
ratchet and the mainspring from breaking. 


„ Palling-off” of Crossing on the Foot.” 


Such defect is common to all kinds of watches 
where a dovetailed piece is employed to form 
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the surface on which the end of the lower 
pivot of the balance-staff acts. There are several 
causes of which there are three which require 
pointing out to the general workman. It will 
not be sufficient to know that the pivot fits the 
hole properly, and that it projects beyond its 
surface. Neither will the free vibratory motion 
of the balance be insured because the jewel of 
the dovetail is smooth and central; the per- 
fectly close fitting of the dovetail tothe jewel- 
hole must be insured, else the end of the pivot. 
may not act on the surface of the dovetail, and 
in such a case the shoulder of the pivot would 
be acting on the chamfer of the hole— 
thereby the diminution of force vibration of 
the balance. 

The next defect to be noticed is one of very 
frequent occurrence among young hands— 
namely, applying too much oil to the sinks (or 
chamfers) of the pivot-holes—especially the 
centre-wheel, when the balance is very near to 
the upper plate—in which case a bar of the 
balance may become oiled, or the balance-rims 
may also take oil from the fourth wheel cham- 
fer. Undersuch conditions instances occur that 
very minute particles of fibrous matter adhere 
to the oil, and in some positions of the watch 
catch or rub the sharp edges of the barrel- 
hollow or the surface of the upper plate; the 
defect being augmented by the jewel-hole, or 
both, being too large for their respective pivots. 

remedy.—Ruise the balance, and, if necessary, 
put new hole. 

The last of the three defects is that referring 
more particularly to half and three-quarter 
plate arrangements, which have circular end- 
pieces instead of the dovetail slip. The cir- 
cular end-piece has one disadvantage connected 
with it—namely, that the bearing and action 
of the pivot end is always on the ‘same place ; 
consequently thesmooth surface is more quickly 
worn; whereas, the dovetail slip, when replaced 
after cleaning, seldom has the same surface for 
the pivot end to act upon. Therefore, the 
indent, or worn end. piece, is often a cause of 
che falling off of the crossing. These remarks 
apply equally to the opposite end-piece. An 
end-stone that is cracked or deeply scratched 
must be cousidered more worthless than the 
preceding. 


Depth of Verge and Follower Holes. 

These holes should never be left deep—i.e., 
long—as such add greatly to the loss of power 
and freedom of action in the escapement; they 
should be half as deep as the pivots are in 
length, and the length of such pivots should 
be rather more than half the thickness of an 
ordinary upper plate. 


Pendulum Spring a Cause of Falling Off of 
Crossing.” 

If the mainspring is the life of a watch the 
pendulum spring may be considered the soul 
of it, and hence any imperfection in the latter 
materially impedes the regularity of its time- 
keeping. The want of freedom of the inner 
coil round its colet, the coil rubbing the pen- 
dulum-spring stud, coils in contact with each 
other, the spring cut of flat and slightly 
touching an arm of the balance or the cock—are 
faults all of which are fatal to even “ fair“ 
timekeeping, and more or less prevent the free 
action of the balance; yet there are two other 
points connected with this spring which deserve 
special recognition—namely, in the verge 
watch when its spring isa little out of flatand 
the balance near the slide, at the same time 
the slide is a thin one, it generally occurs that 
the inside piece of the index is nearly as thick 
ns its slide. It occasionally happens that work- 
men, in striving to free the pendulum spring 
of the balance, keep itas low down in the slide 
as possible, whereby, while the balance isin a 
state of rest, the spring is free of the curb.pins 
piece, but when in action the distorted coil will 
rub upon that piece, and, although but slightly, 
prevent the free vibrations of the balance; and 
when the watch is reversed in position —i. e., the 
dial upward—in consequence of the verge end- 
shake, full and free vibrations result. Some of 
the preceding remarks equally apply to the 
lever watch. There is one analogous case— 
namely, the pendulum-spring, under similar 
conditions to such as the last-named one, 
becomes foul of that portion of the over- 


sprung index which is over the spring, from the | 


curb-pinstowardsthe ring of it—t.e., towards the 
cock. Although this latter defect may not be 
noticed when the watch is held with its dial 
downward, the falling off will be evident when 
the position is reversed. Remedy.—Remove 
the pendulum-spring, place the colet with its 
spring upon an arbor, place it in the turns, and 
make it circularand flat by means of a small 
rigid pointer. 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.* 

Br JOHN WATSON WARMAN, 
Associate of ths College of Organista, London. 


PART I.—GENERAL TREATMENT IN 
MANUFACTURE. 
8. A 


SIMPLE illustration will make this per- 

fectly clear ; take an ordinary Compound 
Horizontal Bellows, its Feeder 3 x 6, and by its 
side two of the old Diagonal specieseach 3 x 6, 
the drop in the former and the sink in the latter 
being the same, say tin. Now give a stroke 
with the Feeder, and at same time raise one 
of the Diagonals, the wind admitted will be 
same in both cases, but more power will be re- 
quired with the former, because there is the 
deac-weight of the Feeder-board to raise in 
addition to that giving the actual pressure. 
The Feeder must now, before it can give a 
second stroke, be allowed to drop, and during 
this the second Diagonal can easily be raised, 
thus at once bringing the amount in the 
Diagonals up to double that in the Receiver ; 
by the time the Feeder is ready for its second 
stroke the first Diagonal can be again raised, 
and so on continually, the Diagonals being 
thus Able to supply, so far as time is concerned, 
double the amount given by the Feeder; it must, 
therefore, follow logically that, so far as the 
mere obtaining of a certain amount of wind 
in a given time, and with a given expenditure 
of constructive labour, the Compound Bellows 
is a long way behind the old Diayonals. 

t. But this, bear in mind, is not a fair com- 
parison; the element of blowing labour must 
he taken into account, and in this view the 
Diagonals, of course, lose much of their advan- 
tave, for it is clear that in example just given 
nearly double driving power will be required. 
But many organs are so small that the labour 
of blowing is very light indeed, and practically 
the Blowist will feel no more inconvenience or 
fatigue if his up-stroke be converted into one 
of the same resistance as the down (the latter 
remaining unlightened); this advantage, of 
course, ceases as organ enlarges. And, in 
addition, with a single Feeder uncounter- 
poised, a palpable advantage will remain to 
the Diagonals, for the dead-weigkt of the 
entire Feeder, with its necessary bracings, 
is inevitably a serious item; in the Diagonal 
every particle of this assists in the actual 
pressure produced. Besides this there is 
some labour involved even in the descent of 
the single Feeder, for obviously the hand can- 
not even remain grasping a moving handle 
without some wear of the muscles going on. 
These two points are instanced as matters of in- 
formation ; both, of course, lose their force when 
the Feeder is cut into two, as the dead-weight 
of one assists in the actuation of the other, and 
there is also no “blank” stroke. Still, re- 
member the friction is greater (either with two 
Feeders or one Counterpoised) than with the 
Diagonals. 


u. Practically it comes to this, at least as 
large an amount of wind can be supplied—with 
a given arca, time, power, and expenditure of con- 
struction and material—with two Diagonals as 
with a single Compound Bellows, and this un- 
doubtedly accounts for the former design 
lingering so long among the Germans (sce 
Hopkins, Para. 26), who are generally supposed 
to know what they are about in organ matters ; 
and, considering the very strony admiration— 
to use no stronger tern—expressed for these 
builders by this writer throuchout the whole of 
his volume, it is rather surprising he did not 
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v. An exemplification of the truth of this 
comparison of the relative merits of the two 
forms is furnished in the case of the alterations 
made in the Chichester Cathedral organ, which 
Mr. Hopkins himself narrates at page 545 (1st 
edition). This instrument had originally two 
Diagonal Bellows. Their size is not given; but 
“jin 1829 Pilcher. . putin new Hori- 
zontal Bellows, using the old Diagonals as the 
two Feeders ;’”’ and, although the organ had, 
since its original construction, received the. 
additions of a Trumpet, a second Open 
Diapason, a II-rank Mixture to the Great, 
a Pedal Clavier, Great and Choir made“ long 
octaves,” besides a set of Unison Pedal Pipes 
by Pilcher himself (I do not include the new 
Choir by Byfield, as it was not capable of 
uniting to Great or Swell—for the same reason 
the Swell of 8 Stops is not reckoned, the Coupler 
Swell toGreat notat that time existing), yet we 
hear nothing of shortness of wind; and it was 
not until 1814, when a Swell to Great and a set 
of Double Open Pedal Pipes to FFFF was 
added by Gray and Davison, that a second 
Bellows was provided; and this would then be 
desirable under any circumstances. 


w. It will thus be seen, as already said, that 
two Diagonal Bellows of given arca and use are 
equal to Compound Bellows having a Feeder of 
equivalent area and drop tothe united Diagonals ; 
and as there is, as in the preceding case, the 
entire work of the Receiver extra, the reason 
why some builders have refused to abandoun the 
earlier type is at once apparent. 


x. It will now be asked, What, then, if any, 
isthe real superiority of the Compound ? The 
answer is very simple—viz., in its compactness, 


facility of actuation, and compensating qualities. 


A few words on each will be sufficient. 


y. As regards compactness, the old Diagonals 
were generally placed side by side, thus taking 
up a great deal of room; and although 
the wind supplied was, as we have seen, 
quite equivalent to a Compound Bellows of 
same area, and the total of room occupied con- 
siderably less, yet it would obviously be gene- 
rally betler to occupy a little more room on 
elevation with less on plan; besides, the Double- 
action Feeder, impracticable with Diagonals, 
furnishes an excellent means of economising 
area; then, again, two ‘Trunks are of course 
always required. It is true that one Diagonal 
could be placed over the other, but this does 
not much mend matters: a considerable space, 
only half of which can be made use of, must 
be left between Bellows, and their convenience 
for Blowing is also impaired. ‘This latter 
brings us to next. 


Z. The Diagonals in all cases require for their 
actuation a Blowing-beam and two Tugs or 
Connecting Rods ; in addition to this, care must 
be taken that the Levers, &c., are perfectly 
free during the descent of the corresponding 
Bellows; if the latter be placed one over the 
other the complication of the Blowing is 
further increased by the necessity for addi- 
tional arms, Ke. With the Compound Bel- 
lows—even with two Feeders if of the Cuckoo 
kind—a simple Lever and Rod are all required, 
and under no circumstances whatever is the 
relinquishing of the Actuator demanded. (See 
5, d. on.) 


[5.a ] But it is in compensation, or evenness 
of supply, that the Compound possesses its 
great advantage. It will be evident that the 
inward fulding of the Ribs of the Diagonals 
will produce a stronger wind as the Board 
descends; this could, of course, be partially 
remedied by making one or half of the 
Diagonals with inverted rib; but it is clear 
the compensation secured by this would be in 
suspension during the raising of a Bellows, and 
the expedient of two folds, one of them in- 
verted, does not seem to have been thought of, 
though quite practicable. A rough kind of 
compensation was, therefore, attempted by 
giving the middle board such a slant that 
the upper board in descending became 
deflected to such an amount that the departure 
from true Verticity (and consequent diminu- 
tion of direct downward pressure) would make 


pause before making a statement so extra- up for the increased density caused by the 


ordinary. 


* All rights reserved. 


intrusion of the folds. But it is manifest that 
such an arrangement would demand an accu- 
rate adjustment of deflection to width of rib, 


Marca 15, 1878. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 677. 7 


such as is by no means practically easy even to 
calculate, and then structural difficulties might 
arise to prevent the carrying out. The ex- 
pedient of a spring (see Hopkins, par. 39) 
is manifestly an imperfect and, to some extent, 
variable and treacherous one. 


b. Now arose the Horizontal Receiver figured 
by Dr. Rimbault on page 34 of his History” 
(first edition): still, the inequality by rib 
entry was as great, or, rather, greater than 
before; and a second fold, with inverted rib, 
would be neceasary to each Reservoir to render 
supply absolutely uniform. 


c. A pair of Receivers so constructed would, 
in fact, give a very excellent supply, occupy 
less room on elevation and no more on plan 
than a Compound Bellows, and undoubtedly 
be lighter to actuate, as (as already pointed 
ont) either the friction or dead weight of the 
entire Feeder is saved. 


d. Seeing this, therefore, and considering 
that the Receiver will require little if any 
bracing, the entire cost of the Feeder thus 
saved (to say nothing of the Escape Valve 
ditto, this now being considered fully balanced 
by the extra Ribbing involved in having two 
Reservoirs), it would seem that the Compound 
is the inferior form; but there remain three 
disadvantages with the Simple—viz., the chance 
of non-agreement or disturbance in identity of 
pressure of the different Bellows ; the imprac- 
ticability (satisfactorily) of the expedient of 
Double-action; and the elaboration and necessity 
of relinquishment—either in Action or Blowist— 
in the Feeding. The elaboration is practically 
serious, as, in place of a simple Kod and pro- 
truding Lug either very strong double-armed 
Trundels wust be constructed or a Lever over 
the Receiver must be permitted ; either of these 
is in practice often extremely inconvenient. 
The relinquishment is also a point of practical 
importance. The chance of non-agreement 
may, perhaps, be considered of less moment. 


e. I have gone at such leneth into the 
question of the relative merits of the Simple 
and Compound forms—first, because very erro- 
neous ideas are entertained as to the amount 
of the superiority of the latter; second, because 
it affords an opportunity of clearly exhibiting 
the real state of Mr. Hopkins’s knowledge 
with respect to this very important portion of 
the instrument; third, because of the necessity 
of starting with a correct type. 


f. I have said what I have, notwithstand- 
ing. or rather in consequence of, the high 
position Mr. Hopkins deservedly enjoys as an 
organist, musician, and composer; error is 
never so mischievous as when propagated by 
one who is entitled to authority on other 
grounds, and it cannot. be otherwise than harm- 
ful, and exceedingly harmful, to the highest 
interests of the art of organ- building that a 
person even capable of falling into so gross a 
blunder (it is not as though it stood alone) as 
estimating the supplying power of a Compound 
Bellows by the cubical capacity of its Receiver 
should be received and quoted as an authority 
on organ structure; and for no better reason 
apparently than that he has found time to put 
forth a work of some 581 pages, of the accuracy 

of which (so far as the structural portion is 
concerned) the foregoing may be considered a 
fair specimen. 

A few examples will show how the sound 
ad bulk of Mr. Ilopkins's work have, appa- 
rently, impressed some constituents of the 
Organ-loving world. Thus, in Rimbault's 
preface to the “History,” we have “Mr. 
Hopkins’s . . intimate acquaintance with 
his subject.” Shepherdson says (page 30), Mr. 
E. J. Hopkins . displays that acquaint- 
ance with the corstruction of the Instrument 
which constitutes him a great authority.” 
These are amateurs. Mr. Bishop, jun., unable 
truthfully, to speak of the book in such terms 
as these, yet calls it (rage 22) a “ comprehen- 
sive work,“ and then proceeds to quote ver- 
batim the greater portion of page 73 (first 
edition), in which Mr. Hopkins dilates—quite 
unnecessarily by the way—on the superiority of 
the metal Tin. I request the reader to notice 
that Mr. Bishop, on page 20, states that the 
firm to which he belongs never uses a lower 
standard than 25 per cent., or one quarter, of 
Tin. It is only just to Messrs. Bishop to 
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observe that such a standard, though consider- 
ably lower than the minimum of some English 
builders, is yet as a minimum (and, indeed, 
preferably for some Registers) an exceedingly 
good one, and, so far as I can learn, higher than 
the English average at the present time (com- 
mencement of 1877); but one cannot help 
admiring the dexterity with which Mr. Charles 
Kenwrick Kenelm Bishop lays hold of a Name, 
the Organ-knowledge of the possessor of which 
he must (speaking generally) often smile at. 


h. Mr. Lewis has, on page 10 (stated to be a 
fifth edition) of his little work, gone though 
with considerable caution—somewhat farther. 
We there read: “The foregoing extract is 
long; yet the authority of the writer justifies 
it, since no one is better able than Mr. Hopkins 
to speak from personal knowledge of the com- 
mon practice of the day in the treatment of 
Organs.” The extract in question is that 
of the whole of page 290 and about a third of 
page 291 (first edition), in which Mr. Hopkins 
enlarges— not without some exaggeration—on 
the expedients resorted to by ingenious Organ- 
builders to keep an instrument of a certain 
number of stops within a given money figure. 
Note that Mr. Lewis’s productions are, accord- 
ing to his own admission (see page 19), higher 
in actual price than those of many Organ- 
builders; and that on pages 41 and 46 are given 
extracts “from Rimbault and Hopkins’s 2nd 
edition” of notices of two Instruments recently 
constructed by this firm, such notices being, 
to say the least of it, rather peculiarly worded 
for a work professedly written in the best and 
most abstract interests of Organ-building art. 


CERAMIC ENAMELS.— III.“ 


HE enamel glaze is bought, as prepared for 
photographie work, from Worcester, where it 
is made in large quantities. About a thimbleful of 
the glaze (which is a fine powder like flour) is placed 
in a small narrow bottle—say, a two-ounce medicine 
bottle—and the bottle filed up about three parts 
with alcohol. This is marked Glaze in slechol.’’ 
To make up the glazing mixture take a tso ounce 
medicine Lottle, and put in it balf an ounee of un- 
iodised collodion, such as would be used for nega- 
tives; add to this a quarter of an ounce of metiy- 
lated ether and ha'f an ounce of alcobol; now add 
as much water as it will take without throwing the 
gun cotton down; te do this set the tap to drip very 
slowly, and get one drop into the bottic. rhike 
violently, and then get another drop in, and repeat 
the shaking; so go on till six or eight drops are 
added, which is about enough. Shake up the bottle 
of ‘* Glaze in alcohol,“ and let it rest about two 
minutes for the coarser particles to subside, then 
carefully add some of the upper part of the mixtura 
to the diluted coilodion—enougb to make it ratber 
opaque and milky-looking will do. This is the plize 
ready for use; it must be well shaken up each time 
it is used. 

When the enamel is quite cold balance it on the 
top of one finger if small, or near the edge of a piece of 
flat wood if large, and pour the glaze mixture over 
it; then immediately tilt the enamel up to the vertical 
position, Iꝛtting the glaze run off on to soft blotting- 
paper, rocking the tablet in the meantime to prevent 
the formation of lines. When the collcdion is set, 
place the tablet in a muffleona piece of fire clay, and 
gradually introduce it to the full heat ; keep a careful 
watch now to see that the burning does not procecd 
too far. The glaze should only just melt; as soon 
as this is the case, which will be seen by looking at 
the reflection of the bent wire held just atore the 
tablet, pull the enamel out, and when a little cool 


On page 52 a Mr. Rea quotes portions of pages | remove to a block of wood to get cold again. 


288 and 289, where Mr. Hopkins again some- 
what loosely inveighs against cheap work. 


i. As a wind-up of what I have here to say 


with reference to the critical qualifications of the be anfticient. 


average English Organist, let us imagine one of 
these gentlemen, whose only knowledge of the 
Bellows is derived from their description in Mr. 
Hopkins’s work, acting as referee of some in- 
strument just completed. We will suppose two 
Oreans side by side, both containing compound 
Bellows of like quality 5 by 8ft. (a very common 
size), but the Receiver rising in one case Iin., 
in the other 12in. The “judge” seats himself 
at the Instrument, and if he do what he 
ought, draws every Stop and Coupler that 
increases the Sounding-size of the Instrument, 
then puts down the fullest chord legitimately 
possible, and while holding on, watches not the 
Tell-tale alone, but the Blowist, and the rate 
of the strokes giving the feed. After this 
striking exhibition of sagacity (so admiringly 
instanced by Forkel, Seidel, Lewis, and Hopkins 
himself), the referee enters the Instrument, 
and has the Bellows fully inflated to mea- 
sure its rise; the cubical capacity is at 
once seen to be in one case 25 per cent. grenter 
than in the other. Both Organs may be 
“passed” as satisfactory with reference to 
their wind, but if any detail is gone into, one 
(to be consistent with Mr. Hopkins’ teach- 
ing) will be reported as possessing one 
quarter supplying power in excess of the other. 
j. Now what a humiliating spectacle of the 
blind leading the blind is here presented. 
What are the real facts of the case? Simply 
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The image is now indelibly fixed, and it may he 
treated roughly with impunity. The picture is 10, 
however, at its full beauty as yet, as, if all the baths, 
&c., bavo been in good order, one glazing will not 
The whites will be glizei, or have a 
polished appearance, but th: darks will ba still of a 
matt surface, and not transparent in effect as tovy 
should be. This is overcome by repeated glazi' g». 
No enamel is perfect that bas not been giuzed at 
least five times. The number of separate burnings 
(say, five or six), as here recommended, give a totally 
different effect to what would be obtained by one 
great burn with the g’vze applied thicker. ‘Those 
who wish to save themselves trouble will work in 
this way, but any one who wants to get the best 
results will not mind the trouble of five or six, or 
even a dozen glazes. 

When the glazing comes nearly to an end there 
will ba found some little points where improvement 
is needed in the way of retonching. This point ia 
very easily gnired. Collect all the trimmings cf 


| filma after they bave been through the toning and 


ammonia baths, and all waste or torn films as 
well; place them a few moments in the muft: on a 
piece of fire-clay—they will instantly burn, add ths 
ash ia to be carefully collected, and kept in a small 
bottle. A little of this may be placed out on a 
palette, with a minute atom of the glaz> powder, and 


| one drop of soma essential oil, and then well rubbed 


down with a muller. The paint so obtained may be 
used with fine brushcs dipped in turpentine, ard, 
the work being burnt into the enamel, wil tike 
the same colour and surface as the rest of the 
picture. 

Ceramic colours may be applied to eramels, and 
burnt in with considerable success, but I bave 
fourd much difficulty hitherto in getting the fed 
thades wanted atout the lips and cheeks right. I 


| have used the colours made by Lacroix, of Paris. 


When an enamel bas failed it may be put on one 


that the Bellows of the less cubical capacity is | side, and when there is a sufficient of them the 
not only absolvicly the cheaper, but absolutely | images may be dissalved off with flucric acit, 
the hetter of the two; the diminution in the | applied with a rag at the end ofa stick, and thn, 
width of the 16 ribs, besides consuming less after washing, the tablet muy be fired in the muftle 


S : Fe eal tili it melts to a good bright surface. If this be 
material, will slightly enlarge the Receiver, carefully done the tablet so renewed will be as good 
consequently rendering it a little steadier; at 


: : ; : as a new one. In this firing after cl-aning the image 
the same time the 3in. of vertical space gained | 
will assuredly be valuable in most. cases, some- 


course, for one moment insinuated that the 


will often appear again when inthe heat. If this 
be the case the heat should be cortinued till a full 


cooling, may be again treated with the acid, and 
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times of very great value indeed. It is not, of | glize bas been obtained, when the tablet, after 


“ Judge” is here pronouncing otherwise than agen fired. : , 
according to his honest conviction ; but the in- |. When the enccesefal enamel is finished up to the 
justice—palpable and real injustice done to In-t beating the name and address of the artist and 


: ‘other matter may be written on the back with a fine 
maker of oe ene is none the | prush dipped in the game paint as u- ed for retouch. 
ess wrong and dep jle. 


ing, but a little more thinned with turpentire. Aa, 
(To be continued.) however, the enamel is to last for thousands of years 
—or, at any rate, hundreds—and, as the name and 

EEEE position of the person photographed wiil, probably, 
be of more interest in a hundred years’ time than 
Impurities of the Rhine. — Dr. Vobl. of | the knowledge of the name and address of the photo- 
Cologne, has adopted an ingenious method of deter- | grapher who produced the work, I generally print 
mining the impurities in waters of the Rhine. By on the back in small lettering the name and other 
analysing the boiler incrustations of the river particulars of the person whose portrait is repre- 
steamers he has detected a large percentage of; ——O@ ;moq —;ß;spↄ —— 


arsenious acid and phosphoric acid. l * By NELSON K. CHERRILL, in Photographic Newa. 
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sented on the obverse. This remark, kowever, applies 
more to persons of great soeial distinction than to 
ordinary people. 

I have now gone over the whole process of making 
ceramic enumeis as I am now doing them, with, in 
my own practice, unvarying success. I have, as I 
said at the beginning, tried thousands of experiments 
to find out material improvements in the process, 
but each line in which I have attempted deviation 
from the process given above has ended in such 
Ceterioration of the work as to lead to its abandon- 
ment. If the failures I have encountered and found 
out the cause of were detailed in full, they would fill 
the News for a month. 

I will, however, condense into a paragraph the 
main causes of failure, which should, however, never 
be met with by any one who will follow my instruc- 
tions accurately. 

Failures in enamels are of four distinct classes, 
which may be thus enumerated :—Class I. Failures 
in development. Claes II. Failures in the direction 
of getting poor slaty bluish colours, which glaze all 
at once when put in the muffle. Class III. Failures 
in the direction of excessive blackness just the oppo- 
site to the Jast. And class IV. Failures in the 
gla siog operation itself. 

With regard to the first-class of failure, I would 
suggest that it is imperative tkat the development 
proceed slowly—this seems to me the only condition 
of success. The photographer’s knowledge of his 
business will enable him so to manage the light, lens, 
exposure, &c., of the film as to secure this necessary 
condition. I do not think the developer I have given 
is by any means the only one that will do, though, 
as in my hands it succeeds the best, I never use any 


Ine second class of failures arises from there being 
too much gold in the toning bath, or rather, perhaps, 
too much in proportion. 

The third class arises from tkere being too much 
iridium, or too much in proportion. Both these 
may be avoided by a strict adherence to the formula 
T have given. 

The four h class of failure, the only one to be really 
feared, is the most difficult to deal with. It is much 
more difficut to describe than to show. I might 
say, as did Artemus Ward, “If any of your readers 
will come to me in New Zealand,” I will give them 
every information. The chief thing to avoid in 
glazing is the getting an unequal Jayer of glaze on 
the tablet the first time. Until the first glaze is 
burnt in the picture will rub very easily, therefore 
a badly-laid glaze will be its ruin, as it cannot be 
removed. After the first glaze is burnt the enamel is 
safe, and any further error in the matter of pouring 
on the glaze, &c., can be rectified by simply wash- 
ing it off again under the tap. Then, again, there 
is a possibility that when too much glaze is used the 
enamel will spoil by what I have, till recently, 
looked at as burning out, but which I have since 
found out to be simply a sinking in of the image. 
The best remedies for all errors in glazing are to use 
plenty of alcohol in the collodion and plenty of 
water, and at the same time, the smallest workable 
88 of glaze, making more burns of it, but 

oing less work at each 3 

In concluding this paper I wish distinctly to dis- 
claim having made any invention or discovery con- 
nected with the enamel process. I obtained my in- 
formation in the first instance, as stated, from Mr. 
Watson, of Hall, and his process has been the sub- 
stantial basis of all I have done with enamels. 


RIVET’S MICROTOME AND ITS USE. 
By Dr. JOHANNES GRONLAND.* 


8 man has been engaged in microscopical 
observations, he has endeavoured to contrive 
eutting instruments suited to the preparation of 
microscopical objects, and therefore it is long since 
he first contrived apparatus by means of which very 
thin but uniform sections of the object to be ob- 
served can be made. 

By means of the simple knife, and the different 
constructions of the double knife, it was only possible 
to obtain very thin uniform cuts of comparatively 
small area. An attempt was therefore made to 
contrive instraments, which, by means of suitable 
mechanism, would give greater firmness to the knife, 
and secure a more uniform section. Such instru- 
ments are known as microtomes or section-cutters. 
That the endeavours to construct a microtome are 
already of ancient date is a well-known fact. One 
of the oldest instruments of this kind appears to be 
that in the Utrecht physical cabinet. Since that 
time a great many different microtomes have been 
constructed, which have more or less completely 
satisfied the demands made upon them. The objec- 
sion, however, which has been made, not entirely 
without reason, to most of these instruments is 
this, that although very complex, their performance 
im many cases has not been equal to the require- 
ments of rigorous science, and consequently they 
have not received much favour from specialists in 
natural science. 


* Translated by the American Journal of Microscopy. 


Nevertheless, it seems to us that those who regard 
the microtome as a pons asinorum, damaging to 
true science, and only furthering superficiality and 
so-called scientific dilettantism, take a one-sided 
and prejudiced view of the matter. 

It is not the object of these lines to give a review 
and critical discussion of all known microtomes. 
The writer of these lines has not had occasion to 
learn, from practical experience, their advantages 
or defects, and he does not consider himself com- 
petent, without such experience, to pass judgment 
upon them. But having used the instrument de- 
scribed below exclusively for making plant prepara- 
tions, he may be permitted to express in a few words 
his opinion in regard to the demands required of 
such an instrument, and to give a somewhat more 
exhaustive account of a microtome which he has 
already used for a number of years with good results, 
and make known its advantages. 
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As regards the features essential to a good miero- 
tome, I agree in the main with the views of P. 
Schiefferdecker. In how far the instrument devised 
by him corresponds with these I cannot judge, for I 
have not had an opportunity to see such a one, or 
to work with it. The most important feature of a 
microtome appears to me to be the simplicity of its 
construction and at the same time its cheapness, 
and in these respects an instrument used by me for 
years, and in no wise new, but, as it appears to me, 
again and again mistaken for another, and with in- 
justice defamed, may stand at the head. It has not 
profited, in my opinion, by any of the supposed im- 
provements which have been attempted upon it. I 
refer to the microtome, made of wood, devised i 
the year 1868 by my friend Rivet, of Paris. The 
number of sections I have made with it since it has 
been in my possession, and of which not a small 
portion have come into the hands of expert specialists, 
amounts now to thousands, and this circumstance 
suffices to show that the statement of Herr Alexander 
Brandt, that, in Leucard’s zoological laboratory, 
wood had proved to be a poor material for such an 
instrument, is unfounded. It is certainly necessary 
that the wood be selected to suit the instrument, 
but if this is done the microtome always retains its 
original value, presuming that it is carefully pro- 
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The apparent improvement, by making it of brass, 
instead of wood, which probably was firat done by 
Leyser, in Leipzig, gives it greater precision. 
While it cannot be denied that the material is truly 
better suited for such precision, it should not be 
overlooked that thereby comes a greater clumsiness 
in managing the knife, which is shown irrefutably 
by comparative work with a wooden and a brass 
microtome. One errs greatly if he believes that the 
skill of the cutter has little or no regard to the 
management of the knife. P. Schiefferdecker is 
also of the opinion that the sliding of the knife in 
the human hand by a microtome is more advan- 
tageous and judicious than the complete inde- 
pendence of the instrument from the individual skill 
of the operator. If, then, with Rivet’s microtome, 
the movement is not by the free hand, but by means 
of slides, it appears that the working of the lighter 
built wooden machine is more satisfactory than that 
of the one of brass. Moreover, an instrument of 
the latter kind is much more costly than a wooden 
one, and from this fact alone its use will be much 


| less general. 


| 


A circumstance which in particular effects this 
machine is the position and fastening of the knife. 
In Leyser’s instrument the position and fastening 
of the knife appear to besame as in the Rivet micro- 
tome, made by the mechanic Verick, in Paris. 

Imitations of fhe Rivet microtome have also 
been made in Breslau after the design of Dr. R. Long, 
which differ in many points from the original con- 
struction. 

As such an instrument lies before me, which, like 
Leyser’s, is entirely of metal, and as I have had 
occasion to compare its performances with those of 
Rivet’s construction, I give here a detailed descrip- 
tion of my instrument, and point out where it differs 
from the one made in Breslau. 

The microtome, as originally constructed by 
Verick, after the plan of Rivet, consists, besides the 
knife, of three pieces—namely, a wooden block 
(Fig. 2) 16 centimetres long, 6 centimetres high, 
and 6 centimetres broad. On either side of this 
block there is a wedge-shaped groove, B and C, so 
that the breadth of the upper middle portion, D, 
only measures 13 millimetres. The groove, B, on 
the left side (when the instrument is placed before 
one for work), lies in a sloping plane having an in- 
clination of 1 in 100; the right-hand groove, C, on 
the contrary, lies more in a horizontal plane. Above, 
on the middle portion to the left, there is to be found, 
running parallel with the wedge-shaped cut, a 1ule 
10 centimetres long, divided into millimetres. 

Each division corresponds to an elevation of 1-10 
millimetre. 

Both the wedge-shaped cuts run parallel side by 
side, so that the upper middle portion of the block 
is of uniform breadth from front to back. In the 
wedge-shaped groove lying in the inclined plane, an 
accurately fitted wooden block, F, can be moved back 
and forth, upon which is a clip, H, provided with a 
spiral spring, G, in order to confine the object to be 
cut directly, if it be large enough. If the object is 
too small, however, to be held by the clip, it is 
clamped between two little pieces of elder pith, or 
preferably with plants imbedded in stearine. ; 

Fig. 3 shows the clip with the ee held by it 
seen from above. In the wedge-shaped groove, 
lying horizontal, is another wooden wedge movable 
to and fro, which projects above the middle ledge of 
the block about the thickness of the back of the 
knife. In the upper part of this there is a groove 
into which the strong handle of the knife is firmly 
pressed, and which is made with greatest care, so that 
the knife may maintain the most advantageous posi- 
tion for cutting. It can be clamped in this position 
by means of a brass screw, so that any change of 
position is quite impossible. 

The cutting is now a very simple operation. One 
places the wedge with the object clamp, according 
to the thickness of the preparation which it is 
desired to obtain upon a whole or half division, and 
conducts the cutting by drawing the knife with a 
short pull towards himself. With most objects an 
3 of 1-10 millimetre gives cuts sufficiently 
thin. 

As regards the construction of the knife itself, the 
blade is 55 millimetres long, by 16 millimetres 
broad, and makes an angle of 15° with the handle, 
which is 80 millimetres long by 12 millimetres 
broad. The handle, and also the back of the knife, 
have the same thickness of 5 millimetres. The blade 
is very deeply hollowed above, but beneath ground 
flat, and both sides are polished. ‘The very solid 


n | construction of the knife is, as I know from ex- 


perience, of the greatest importance to its waai: 

In the use of this instrument, which, I must here 
explicitly remark, is only suited for the cutting of 
objects not too hurd,* I take care to pour water 
upon the surface of the object already prepared for 
this purpose, and also pave a few drops of water 
upon the concave side of the knife. By this means 
the section is prevented from adhering to the blade, 
whereby it would be broken er torn. That the 
knife-blade must be of the utmost possible degree 
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* For cutting harder woods, and such like objects, I 


make use of a microtome of entirely different tion, 
on Welker’s principle. 
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of sharpness is a conditio sine qua non, hardly 
requires mention. I do not allow the labour to 
deter me from carefully stroking the blade upon the 
razor atrop after every six or eight cuts of soft, or 
every three or four cute of more difficult objects. 
In this manner I have been able to make rather 
hard preparations with this instrument, ae, for 
example, through a cereal fruit (grain of barley) a 
longitudinal section whieh showed the bud axis and 
the layers of young leaves, together with the albu- 
minous bodies. Such complete sections are obviously 
not to be made by the free hand. 

If I now compare my instrument with the Breslau 

microtome, the differences are to be seen at a glance, 
in the more costly material, and the clumsiness in 
making sections, particularly in the following points. 
The object-clamp, which in Rivet’s instrument is 
fastened immovably on the wedge of the inclined 
plane—which I regard decidedly as an advantage— 
can here turn upon a steel peg. The reason for 
euch tarning is not evident to me. Moreover, the 
clamp itself, which in my instrument simply closes 
by the strong spiral spring provided, here is worked 
with two screws, the use of which appears to me 
very problematic, and unnecessarily complicate the 
apparatus. The right and left wedge-shaped cuts 
are not, as with me, parallel, but diverge towards 
the front. Any presumed advantage in this for the 
cutting appears tome illusory. The greatest defects 
appear to me, kowever, to cling to the knife and its 
manner of fastening. The blade of the knife is 
disproportionately long; the thickness of the back 
measures 4 millimetres, the length 12 centimetres, 
the breadth 19 millimetres. The reason for the long 
knife I do not comprehend, since in cutting only 
balf of the edge cau be used. The blade is ouly 
slightly concave. The handle of the knife, which is 
70 millimetres long, 15 millimetres broad, and 4 
millimetres thick, is simply secured by means of a 
screw furnished with a cruciform plate, and hence 
lacks all firmness and immobility—features which, 
according to my experience, are indispensable. 
These special causes have rendered it impossible for 
me to obtain useful sections from the instrument 
as thus modified. Careful comparison shows indis- 
putably that the Rivet microtome, in its original 
simple form, is capable of most excellent perfor- 
mance, and that the modifications undertaken 
upon it, without increasing its usefulness—indeed 
eee ents from it—have made it considerably more 
costly. 

If I bave permitted myself above to draw atten- 
tion to the advantages of an already celebrated little 
instrament in its simplicity, this is because I foresee 
great results for the extension of microscopical 
observations from its more extended introduction, 

its undervaluation appeared to me truly 
not sufficiently justified. It is greatly to be desired 
that a skilful mechanic should prepare such instru- 
ments, and it is hardly to be doubted that he would 
find a good market for them. My judgment of the 
instrument is from almost daily use of it for about 
ten years, and I am ia a position to call upon a 
great number of scientific men, in whose bands are 
to be found preparations made with it, to testify to 
its performance. 


ECONOMY IN PATTERN WORK.* 


T is often a source of considerable dissatisfaotion 
that a person cannot obtain a cheap casting 
without a costly pattern. Many shifts are made to 
avoid this expense and the attendant delay ; for in- 
stance, if a casting breaks, the pieces are sometimes 
temporarily united and made to serve as a pattern. 
Sometimes what is termed a skeleton pattern is 
1 to the moulder—a mere outline of the thing 

esired ; or, perhaps, even only a portion of it. I 
do not wish to enter into details or offer examples of 
these shifts and contrivances, and only mention the 
practice to show that a want is felt for cheap pat- 
terns, especially when only a few castings are 
required. Let me now, therefore, call the reader’s 
attention to a contrivance which may satisfy that 
want to a certain limited extent. 

Let the iron or brass founder use one or more 
flasks of the kind shown in the engraving at A, B, 
and C. A is x plan of the flask ; B and C are end 
views, showing the two parts, nowel and cope placed 

ether. This flask does not differ from that 
inarily used except in one particular—namely, 
the centres of the pins, P, in the nowel, B, and the 
centres of the holes in the cope, C, must be equi- 
distant from the centre lines, E F and G H. Leta 
strong board be made similar to that shown at D in 
the engraving, battenei on one side to keep it 
straight, the other side being planed true and free 
from curve or twist. Let four iron logs, with holes 
in them similar to thoee usually screwed to the cope 
part of a common flask, be fixed in like manner to 
this board, and let the centres of the holes be at equal 
distances from the centre lines, E F and G H, making 
those distances the same as those adopted for the 
flask. It is now evident that the board, D, may be 
#0 applied to the nowel, B, that the four pins in B 
shall fit into the four holes in D, and that it will be 
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retained in position by them; ia like manner the 
board may be applied to the cope, C, so that the 
four holes in the one shall exactly ceincide with 
those of the other. When so applied it is only 
necessary to place two or more pins, such as shown 
at I in the engraving, in the holes, and the board 
will be retained in its position with reference to the 
cope. 

Things being so arranged, we are prepared for 
business. Any article whose parts are symmetrically 
disposed about a centre line (and there are hosts of 
such) may be made from half a pattern. Herein is 
the economy, for it is presumed that half a pattern 
costa less than a whole one. Let the half patterns 
of any such articles be placed upon the board, D, 
so that the centre line drawn upon the pattern falls 
exactly upon that drawn upon the board. Our 
engraving shows three different kinds of half 
patterns so placed, a bend? a wheel, which has 
perhaps a rim round cr oval in section, and a harg- 
ing bracket, sufficient to fill the flask, and all to be 
moulded at the same time. The half patterns 
having been placed as required, they must be 
retaired in their respective positions by pegs passing 
through from the back of the board and fitting easily 
into holes made a short distance into the patterns. 
Place the nowel, B, upon the board with its pins in 
the holes, and clamp it there; ram it with sand and 
turn the whole over ; lift off the board and draw the 
patterns. Replace the patterns on the board and 
apply the cope, C, to it, passing at least two pins 
through the holes to hold the board and cope in 
position; ram the cope and make provision for 
ventilation and the admission of metal, continuing 
the process as before directed for the nowel. The 
cope and nowel, when placed together, will now form 
a perfect mould. 


The author has seen this arrangement carried out 
for a piece of work where hundreds of pieces were 
required. It gave perfect satisfaction. The half 
patterns, once placed upon the board correctly and 
pegged, are good for any number of pieces, and all 
the rest goes easily. It is immaterial whether close 
or snap flasks are used ; the arrangement holds good 
for all machine framing which is symmetrical, such 
as brackets, bends, elbows, tees, straight pipes, 
wheels with an even number of straight arms or 
without any, &c. We may even goa step farther, 
for if the piece is in its main parts symmetrical, but 
has upon one side a hub or branch of some sort not 
required upon the other, then if such hubs or 
branches are attached by easily fitting pegs they may 
be retained when ramming the nowel and removed 
when ramming the cope, or vice versa. 

Unlike the makeshifts for economy's sake alluded 
to, the arrangement here recommended throws no 
extra labour upon the moulder. There is simply the 
expense of a few flasks—and let me ask the question: 
if four pins have to be attached, why may they not 
be placed in a certain position? So that it only 
amounts to this, that every flask of the same size 
should have its pins or holes in the same place, s0 
as to accommodate if necessary the same board. 
It is not, however, imperative to proceed to this 
extreme. 


THE NEBULAR HYPOTHESIS. 


the March number of Science-Gossip, Mr. H. P. 

Malet, speaking of the recent experiments in 
the liquefaction of the gases, says: —It has been 
discovered by M. Cailletet and M. Raoul Pictet that 
our air can produce water ; they have aleo converted 
oxygen and nitrogen into liquids, and have produced 
a vapoury cloud from hydrogen under great pres- 
sure and excessive cold. Under the nebular hypo- 
thesis of Laplace the origin of water is nowhere 
satisfactorily accounted for. Mr, Proctor has told 
us that it is to all intents and purposes demonstrated 
that the nucleus of this earth was formed from a 
nebulous condition. The German astronomer, 
Gruithuisen, adopting the same primary condition, 


formed this earth by the slow aggregation of cold 
matter, leaving the water origin unaccounted for. 
By this new discovery, it seems that all the condi- 
tions for producing the water were present under the 
latter system. The light and heat had not pene- 
trated the nebula ; there was therefore intense cold, 
as there is now in the air above us and at the sea 
bottom. As the solids of the nebula slowly con- 
densed they caused great pressure. As the gases 
are expressed now in water from the earth, so we 
may infer that they were at the beginning. In the 
Mail of January 9th, 1878, I find, It is only a 
question of carrying these experiments furtber in 
order to reduce these liquid gases to the solid form.“ 
We have then a nebulous mass filling the whole 
space now occupied by the atmosphere, the water, 
and the solid earth. Under the universal law of 
gravitation the heaviest molecules of the mass sub- 
sided towards their centre—as these molecules con- 
densed they produced pressure. Hence we have 
the result in our quasi-solid earth, the water resting 
on it, and the air enveloping the whole, the entire 
system resulting naturally from the nebulous mass, 
the sunlight and heat reducing or refining the atmo- 
5 to its present condition by causes well 
nown. 


THE TECHNOLOGY OF PAPER- 
MAKING.—IX.* 

The Chemicals used in the Paper-mill; their 
Nature, Economical Use, and Methods of 
Valuation. The Recovery and Re-use of 
Sodaas an Economical Process, and in its 
Sanitary Bearings. The Disposal of Wash- 
ing and Machine Waters, so as to Minimise 
the Pollution of Streams. 


Ao as important as the introduction of 

machinery has been the application of 
chemicals in the manufacture of paper. We have 
already seen what important parts soda, chlorine, 
and alumina play in the various stages of the pro- 
cess, and now it falls to us to consider the nature 
of the commercial chemicals containing these active 
agents. First in point of time, if not also in im- 
portance, we have caustic soda, This substance con- 
sists essentially of the metal sodium combined with 
oxygen and hydrogen. When sodium is burned ia 
oxygen gas, two equivalents of the metal combine 
with one of the gas, and sodium oxide (Na:0) is the 
result. This substance has a powerful affinity for 
water, with which it combines, forming sodium 
hydrate (NaHO). The reaction may be symbolised 
thus :—Na,O + H:0 = 2 NaHO. This agent, con- 
taminated with varying proportions of soda and 
other ealts, is known in the arts as “‘ caustic,” or 
caustic seda. As its name implies, it is highly 
caustic, or burning in its nature. It is so very 
deliquescent that, if left exposed in the air fer 
some little time, it will become liquefied by the 
water it absorbs. For all substances of an acid 
nature caustic soda: has a strong affinity, and it is 
in virtue of this property that it is so eminently 
serviceable in the treatment of raw fibre-yielding 
vegetable substances. When exposed to the air it 
not only absorbs moisture, as already stated, but also 
carbonic acid, carbonate of soda being the result. 
The exact composition of this substance in the 
anhydrous condition is NazCOs. When this is 
formed from sodium hydrate, a molecule of water is 
involved in the reaction, thus :—2 NaHO + CO: = 
NaCO; + H:O. Soda ash anc soda crystals con- 
sist essentially of carbonate of soda, the former being 
anhydrous, and the latter combined with seven 
equivalents of water of crystallisation. The soda re- 
covered by incineration from the waste soda leys is 
also a carbonate—indeed a crude soda ash often quite 
as rich in available soda as ordinary commercial 
ash. The impurities are, however, generally of a 
more objectionable nature. 

The important part which eaustic soda plays in 
the economy of the modern paper-mill is now well 
understood. I have already adverted to its action 
grease, oils, gluten, resin, and silica, as well as upon 
cellulose itself, and need only further remark that 
while the agent is indispensable it is also expensive 
—amounting to about 10 per cent. of the value of 
the product—and this being so, it is important that 
it should be used in the most economical manner, 
consistent with effective work. That there is in this 
respect room for improvement in very many mills, 
there can be no doubt. I have seen much accom- 
plished where the boiling arrangements had been 
previously considered perfect. It is sometimes found 
economical to purchase soda ash ins of caustic 
soda, dissolving it, causticising the solution with 
quick lime. When the waste lime sludge can be 
readily got rid of, it is possible to make a profit of 
this; but at most mills it is a serious matter to get 
rid of the sludge, as well as the other refuse 
matters which so rapidly accumulate. For size- 
making, soda crystals are no doubt very suitable 
being the purest form in which soda can be purchas 
commercially. From experiments made under my 


* Being the substance of the Cantor Lectures delivered 
before the Society of Arts by Mr. W. ARNOTT, F. C. S. 
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own direction, however, I am convinced that an 
equally good size can be made with soda ash, pro- 
vided only it be quite free from colour and mechani- 
cal impurities, and it should not be difficult to 
secure a supply meeting these conditions. The 
result of the use ef ash as against crystals is a 
saving in the sizing charges. 


Every paper-maker should know the strength of 
the chemicals he is using, and that not so much te 
gatisfy themself as to the character of the goods 
which his merchants are sending to him—though 
this is not unimportant—but what is of more con- 
quence, tbat he may be enabled to regulate their 
use in tho mill so as to ensure uniform and satis- 
factory results. The determination of the soda in 
caustic, and in the various carbonated compounds, 
is one of the simplest of anelytical processes. It 
would be a mistake, however, to suppose that even 
this timple operation can be done successfully and 
accurately without some manipulatory skill, and 
suitable and accurate weights and measures. First 
of all we must prepare a standard solution of 
sulphuric acid of such a strength that the contents 
of each division of the burette intended to he used 
will equal one grain of real soda. By operating 
upon 100 grains of the sample to be tested with such 
a solution, the divisions consumed will give the per- 
centage of sodadirect. There is some trouble con- 
nected with the preparation of a solution of this 
description, and, unless the mill staff includes a 
trained chemist, it is better to secure a supply of 
accurately adjusted standard acid from a pro- 
fessional chemist. Professional jealousy need not 
prevent any analytical chemist supplying this, as 
the work to which it is to be applied is auch as can 
only be done in the mill, if it is to be of the practical 
utility I have indicated. 


In addition to the standard acid, a solution of 
litmus must be at band, and in some cases it will 
be found advantageous to have a supply of litmus 
papers as well. With these tests prepared, the 
appliances required for the actual operation are 
few and simple. A balance and weights, the former 
capable of turning with one-tenth of a grain; a 
burette and stand—the burette graduated to indicate 
quarter per cents. will be sufficient — 3 large 
porcelain basin, with a suitable tripod stand, and 
Bunsen burner, and a few glass stirring rods. Boil- 
ing water, from a clean kettle, will be quite suitable 
for dissolving the sample. The process may be 
conducted as follows :—The sample, which must, of 
course, be a fair representation of the drum or cask 
from which it is drawn, should, in the case of 
caustic soda, be quickly crushed into small frag- 
ments and returned to the stoppered bottle in which 
it was collected. There is no need for grinding up 
the sample, for, if time is occupied doing this, 
moisture will be absorbed and the results vitiated. 
The contents of each drum are usually pretty 
uniform, and the crushing recommended will give 
the operator a sample quite fit to work upon. 
Samples of soda ash and soda crystals will, of 
course, be fairly representative of the casks from 
which they are drawn. One hundred grains of the 
prepared sample must be weighed out upon a watch 
glass, or slip of glazed paper, and transferred to a 
porcelain basin, with at least half a pint of boiling 
water. The watch glass is preferable for caustic 
soda, and the weighing in the case of that agent 
must be done expeditiously. While the sample is 
dissolving, the burette will be charged with the 
standard acid. To the soda solution a few drops of 
solution of litmus sufficient to colour it distinctly 
will be added. The acid will then be run into the 
blue soda liquid; at first, and within reasonable 
limits this may be done rapidly, but towards the 
close of the operation the acid must be added 
cautiously, and the solution kept well stirred. In 
the case of caustic, when the blue has distinctly 
changed into red, the operation may be considered 
completed, and the measures consumed read off the 
burette ; as I have already indicated, this is without 
calculation the result required. When the soda in 
the sample is a carbonate, the blue colour of the 
litmus will be charged to pink before all the soda 
is neutralised, owing to a portioa of the liberated 
carbonic acid remaining in solution; this must be 
eliminated by placing the basin over the Bunsen 
and boiling the solution. The blue colour will thus 
be restored, and more acid must be added, repeat- 
ing the boiling from time to time, until the red 
colour becomes prrmarent. It is sometimes 
necessary to filter the soda solution hefore testing ; 
this applies speciaily to recovered soda, and, 
although in a less degree to soda ash. 


In sampling soda, as in sampling everything else, 
great care must be taken to secure a fair average 
of the stock. Professional chemists, as well as 
buyers and sellers, are often much annoyed by the 
discrepancies in the results obtained on analysis, 
traceable alone to different samples having been 
supplied to the different analysts, under the assump- 
tion that they must be alike, while in reality they 
are often very different. This is especially the case 
with samples of recovered soda, aud I cannot too 
strongly urge tbat in all cases where disputes 
are likely to arise between buyer ard seller, 


boiling, the epent alkaline 
charged with matters which, when allowed to flow 
into streams, produce an effect which is very offen- 


samples should be most carefully drawn in duplicate, 
either mutually, or by an independeat competent 
party. 


When soda has dore its work in the process of 
liqnors are. highly 


sive. This has led to the evaporation of these 


liquors, and it is satisfactory to know that in moat 


cases the operation has not only greatly increased 
the purity of the streams, but has also proved 
remunerative to the mijl-owners. That the process 
may be conducted profitably or otherwise, will 
depend upon the strength of the waste Icy, the 
price of conl—taking quality into account—the 
efficiency of the apparatus employed, and the skill 
with which it is worked. There are many com- 
petitors in the field, each with the best recovery 
apparatus, occupying little or no room, costing 
little or nothing to erect, and recovering the soda in 
a high state of purity, at an infinitesimal cost, and, 
of course, free from the nuisance of smell. As I 
devote much attention to this branch of chemical 
engineering, I must he excused for not giving an 
opinion upon any of the competiting systems. 
will, instead, try to point out some of the features 
which a good recovery furnace should possess. It 
should be constructed of the very best fire-bricks, 
not too silicious to their nature, and bound very 
strongly with iron plates and binders. The evaporat- 
ing pans should be constructed of what are known 
as best plates, and the workmanship should be 
quite equal to that of a first-class steam boiler. 
Both upper and under sides should be exposed to 
the action of the bot gases as they pass onward 
from the furnace to the chimney. The structure, 
as a whole, should be neat and strong, well housed, 
and capable of being kept cleanly and worked easily. 
The furnace sbould be shallow, the fire bridge Jow, 
the hearth not too deep, the roof low, and the pans 
long and rather sballow. The draught should be 
capable of easy adjustment, and, in working, must 
be frequently altered. The quantity of soda re- 
covered should be equal to from 70 to 75 per cent. 
of the soda used, and to secure this none of it 
must be drawn up the chimney, converted into slag, 
or run into the river. It should be possible to work 
the furnace with very little smell ; but in my travels 
I have only seen one that completely prevented smell 
—a very expensive erection designed by a French 
engineer. It is an easy matter preventing smell in 
the recovery house, but the more objectionable 
smell from the chimney is not so readily overcome. 
All leys having an average strength of 5° T. and up- 
ward should Le evaporated at least witbont loss ; 
below that strength it will require very good work- 
ing to make hoth ends meet. That the boilings of 
most raw materials should be kept out of our rivers 
there can scarcely be two opinions. Not to sprak 
of the offensive appearance which they are calcu- 
lated to give the stream, both on account of their 
colour and their frothing qnality, the water must 
be rendered quite unfit for any of its primary pur- 
poses. I am far from being in favonr harrh 
measures, and quite realise the importance of 
fostering rather than oppressing our manufactures ; 
but, where it can te shown that a public good can 
be effected, not only without loss to the manfac- 
turer, but at a positive gain, there is little reason 
why it should not be done. The papermakers on 
the Erk, near Edinburgh, who were first driven to 
evaporate their liquors, had, ro doubt, many difti- 
culties to overcome; efficient apparatus was yet to 
be designed; and, in some cases, four eutirely 
different sets of apparatus were erected before a re- 
liable working system was obtained. This involved 
much loss, which no papermaker r-+olving to recover 
his spent soda need now incur. Some ot the earlier 
furnaces consumed as much as eight to ten tons of 
coal for every ton of soda recovered, Now, however, 
from one and a halt to two tous should be suffi- 
cient to recover a ton of 48 per cent. ash from 
e:parto liquors. 


Before the soda is withdrawn from the furnace, 
the organic matter should be well burned off, so 
that the product may rot smell offensively when 
exposed to the air. It should then be deposited on 
the recovery house floor in such a way that the 
carbon will be readily burned out without fusing 
the mass. The product should be spongy, friable, 
and easily dissolved. It is always more profitable 
to causticise and use up the recovered foda in the 
mill where it is produced then to pack and sell it. 
The causticising apparatus should, if possible, be 
80 arranged as to avoid hoisting and pumpirg. It 
is seldom that the levels are such as to admit of 
both objects being attained, and in some cases 
neither of them are attainable. The agitating 
vessels should be capacious aud well proportioned, 
provided with ample agitating and steaming power. 
A good size of pan is Uft. deep, by 7ft. in diameter, 
and capable of taking a charge of 12 to ltcwt. of 
soda. The soda is sometiwes, and with advantage, 
dissolved in a separate vessel, and the liquor, free 
from sedimentary matters, introduced into the 
causticiring pan. There is thus no risk of destroy- 
ing the agitators with hard lumps of fused soda, or 
pieces of brick, which sometimes get into the soda 


heap. The lime required to caustieise a ton of 
soda will vary from 9 to l5ewt., depending upon its 
quality, the strength of the recovered soda, and 
whether it has been dissolved in clean water or 
coolings. It is scarcely possible to eliminate the 
carbonic acid entirely from solutions made with 
coolings, yet it ia sometimes imperative that these 
be used for that purpose. The lime will, of course, 
be put into a cage hung over the side of the agitat- 
ing vessel, ard not into the vessel itself. From four 
to six hours’ steaming and agitating should be 
sufficient to cauaticise the soda as thoroughly as the 
condition of the solution will allow. After from 
two to four hours’ quiescence, the clear caustic 
liquor will be run off, and the lime sediment 
agitated for half an hour or so, with a further 
quantity of water, and again allowed to settle. 
The weak coda solution thus obtained will be added 
to the original strong liquor, and the lime washed 
into drainirg vessels, the drainings being used for 
dissolving the next batch of eoda. It is very 
difficult to remove the last portions of the soda from 
the lime sediment, and there is, of course, a limit to 
the amount of water that can be used for that puar- 
pose. By a process of washing in the drainers, 
analogous to the process of claying sugars, most of 
the remaining soda liquor can be driven out or dis- 
placed by clean water. The causticised soda liquor 
will be measured into the boilers, the value of each 
inch in depth of the measuring cistern having been 
previously ascertained. There is always a certain 
loss of soda to te made up with fresh caustic or 
with causticised soda ash liquor, and it is better to 
use the new and recovered together in some definite 
proportion in each boiler, rather than to boil so 
much of the raw material with all fresh, and the 
remainder with all recovered soda. The strength 
of the recovered soda is thus kept uniform, and in 
every way better results are obtained. 


The nature and valuation of bleaching powder 
must now receive our attention. The chemical 
composition of this substance is ratber complex. 
If a sample of 35 per cent. powder be taken and 
agitated with water it will be found that about 
85 per cent. has gone in solution, the remainder 
being insoluble. The soluble portion consists 
chicfly of hypochlorite of calcium represented by 
the formula CaCl.O,. This is the agent which, 
yielding up its chlorine, performs the very im- 
portant function of bleaching the half-stuff prepared 
in the breaking engine. The remainder of the 
soluble matter is the inactive chloride of calcium, 
and sometimes also small quantities of chlorate of 
calcium. The insoluble portion ccnsist3 of lime, 10 
per cent.; carbonic acid, 4 per cent.; and silica, &., 
1 per cent. I bave already stated that the chlorine 
is held in very fech!e union with the other elements 
of the hypochlorite; it may indeed be considered as 
an almost free agent, its action upon colouring 
matter being energetic, and the destruction of the 
colour complete aud permanent. 


The destructive effect of the agent may readily 
extend to the fibre itself if too strong a solution or 
too much heat be employed. The temperature in 
hot bleaching should not exceed 90° F., or the 
cellulose will be sure to suffer in weight, colour, and 
strength. The only physical feature of bleaching 
powder which it may be well to note is the readiness. 
or otherwise with which the insoluble matters 
aubside in the mixers, this being very much 
dependent upon tke nature of the limestone or chalk 
used in the preparation of the powder. There is a 
limit te the power of lime to take up chlorine, and 
in practice it is found difficult to get that pertion of it 
which is in a condition available for bleaching much 
shove 35 per cent., and at that standard it is usually 
sold in this country. 


Prudential Assurance Company.—tThe report 
of the Prudential Assurance Company, adopted at 
the mecting last week, stated that in the ordinary 
branch the new business of the year consisted of 
3,883 policies, assuring the sum of £500,317, pro- 
ducing a premium income of £17,144 The sum of 
£1,300 bad been paid for annuities granted, and the 
claims paid during the year amounted to £48,409, 
upon 329 policies, representing 310 lives. Of this 
amount, however, £339 was upon endowments 
matured. ‘The annual premium income of this 
branch amounted to £93,352, received in respect of 
20.073 policies, nasuring in the aggregate, £2,756,901. 
The assurance fund, which at tbe commencement of 
the year was £171,437, stood at £511,221 ou the 31st 
December last, showing an increase of £39,783. The 
year’s business in the industrial branch consisted of 
the issue of 1, 863.245 policies, representing a new 
annual premium income of £752.507. The claims 
during the year amounted to £322,270. The total 
annual premium income in this branch amonnted to 
£1,227,803, being an increase in the year of £247,227. 
The assurance fund which at the beginning of the 
year was £373,492, stood on the 31st December last 
at 536.298, showing an increase of £162,806. 
Taking both branches together, the total premium 
income of the company during the year was 
£1,321,155, the total of claims paid £870,697, and 
the total of the assurance funds £1,047,520. 
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ROYAL ASTRONOMICAL SOCIETY. 


TRE first meeting of the new session was held 
at the Society’s Rooms, Burlington House, on 
Piiday, the 8th instant, Lord Lindsay, M.P., Pre- 
sident, in the chair. 

John Ellard Gore, Esą., Assistant-Engincer, 
D.P.W., India; the Rev. Frederick John Hall, 
Haileybary College, Hertford; William Hobson, 
Esq., Park View, Whall-y Range, Manchester ; 
Lieut. Robert Hoggan, RN., H.M. Dockyard, 
Sheerness; William Curtis Offer, Esq., 60, Gros- 
veoor Park, Camberwell; and F. H. Stevens, Esq., 
B.A., Clifton College, Bristol, were balloted for, 
and Puly elected fellows of the society. 

Mr. Neison explained the substance of a paper 

** Hansen’s Term of Long Periods in the Lunar 
He said it would be remembered that 
about three years ago the Astronomer Royal had 
announced, in a paper read before the society, that a 
certain term of long period in the motion of the 
moon, discovered by Hansen, ought to be omitted 
for the future, on the ground that the Jater investi- 
gations of Delaunay and Newcomb had shown that 
its value was insensible. A short time back Pro- 
fessor Newcomb published in the American Journal 
of Science an elaborate investigation of the correc- 
tions of Hansen’s Tables of the Moon, and showed 
that, though Hansen was able, by means of certain 
artifices, to make his tables represent the motion of 
the moon for the period between 1750 and 1850, yet 
for periods before that Hansen’s tables showed 
discordances which it was very difficult on any 
hypothesis of Hansen to explain. Mr. Neison 
suggested that some of these discordances might be 
accounted for by taking into consideration the 
action of the sun upon the orbit of the moon as 
affected by the action of Venus Delaunay 
bad shown that the action of Venus would 
cause the moon to move in a somewhat 
largor orbit for the space of about fifty years, 
and then in a smaller orbit for a similar 
period. It would be evident that, when the moon 
was moving in the larger orbit, the earth would 
_ have less effect upon it, and consequently the per- 
tarbing influence of the sun upon the motion of the 
moon would be greater. Delaunay, in considering 
the perturbing influence of the sun upon the motion 
of the moon, had omitted to take into account the 
variations of the moon’s orbit caused by the action 
of Venus, and had assumed that the effects would 
destroy each other. Mr. Neison’s paper was in- 
tended to show that it was possible that the action 
of tbe sun upon the alternately larger and smaller 
orbit of the moon might be sufficient to account for 
the term of long period for which Delaunay bad 
been unable to tind avy explanation, when he con- 
sidered the moon as moving in a fixed orbit and 
neglected the effect of Venus. 

Mr. Drach asked what was the alteration in size 
of the moon’s orbit caused by the action of Venus. 
Mr. Neison said he could not say, in feet or 
inches, how much the diameter of the moon’s orbit 
would be changed, but the alteration would amount 
to very little, for though it goes on for 50 years its 
cumulative effect is only to make a difference of 
two seconds of time in the moon’s place at the end 
of 50 years. 

Mr. Proctor was called upon to read a paper 
“On the Determination of the Axial Position of 
Mars with respect to the Earth at any Epoch.” 
Mr. Proctor said that be had intended to make use 
of the observations of Mr. Green to prepare a new 
chart of Mars to submit to the meeting, but that he 
had found that the work would be greater than he 
had expected, and he had therefore been obliged 
to defer the chart till another occasion. It 
seemed to him that Mr. Dawes, though one 
of the most acute of observers, was not very 
skilfal in delineating upon paper what he saw. 
There was a great amount of work in going over 
and correctiny a chart of Mors, and the paper that 
he was about to explain was intended to show that 
one might form projections of Mars, by making use 
of the right ascension and declination of the planet 
given in the Nuwfical Almanac, without making 
use of the tabulated results, on which Mr. Marth 

n expended so much labour. If æ be the 
right ascension of Mars and 3 the declination 
at any epoch, I (about 293) being the inclina- 
tion of the quator of Mars to the terrestrial 
equator, and N (about 474°) the right ascension of 
the rising node of the former plane to the latter. 
Let POP, b’ O E be diameters intersecting at 
right angles of the circle, PEP. Take the area, 
Pp = I, and draw the chord, n c n, perpendicular to 
P P, cutting it inc. From p take are, pl, of 3 
circle, p l n, about cas centre = « — N, and draw 
l q perpendicular to p n, cutting circle P E, in d, and 
produce lq to meet E E' in L. About L as centre, 
strike arc, L h h’, cutting p n inh, and on this are 
measure from harc, h D, equal to 5. Then D c, 
perpendicular to d q L, gives r, the end of polar 
axis of Mars, regarding PE P as disc of Mars, and 
P P as the meridian, while the minor semi-axis of 


the Martian equator at epoch is equal to De. The 
part of this construction, up to the point where the 
arc, p lis taken equal to a— N, is common to all 
cases, and the constrnetion from that point takes 
8 time than is required for writing the description 
of it. 

Mr. Proctor also read a second paper on Mr. 
Stone's note in the January number of the 
Monthly Notices. Mr. Proctor had shown that 
when you have an object of any magnitude you 
cannot, by making use of a telescope, increase its 
brightness. No doubt you might appear to do so, 
and the details of the object might be rendered more 
distinct; but on inve-tigation it would be found 
that they were not so bright. In illustration of the 
mistake which people make with regard to this, he 
drew attention to the fact that one may read in the 
dusk by means of a magnifying glass, and you may 
then see letters distinctly which you could not see 
without it, but on comparing the brightness of the 
muguified image with page seen directly, it would be 
recognised at once that the magnified image was not 
as bright as the unmagnified. 

Mr. Stone seemed to think that Mr. Proctor had 
supposed that this law also referred to stellar points, 
but this was not the case. An object like the 
satellites of Mars would of course be rendered more 
easily visible with a Jarge aperture than with a small 
one, for it did not aubtend a sensible area, and con- 
sequently its brightness would not be decreased on 
increasing the magnifying power. 

Mr. Neison thought that Mr. Stone intended to 
say that there was an additionai reason for seeing 
small points of light with a large aperture over and 
above the mere increase in light collected by the 
object-glass, for with a large aperture you would 
have the light of the star collected into a small 
stellar disc, while with a smaller aperture it would 
be diffused over a larger disc, which would not be 
so easily seen in contrast with the illumination of 
the atmosphere. 

Mr. Ranyard read a paper by Mr. Plummer, 
On the Supposed Influence of a Mass of Briek- 
work upon the Errors of a Transit Instrument in 
its Neigbbourhood. Mr. Plummer had found upon 
tabulating the azimuth errors of his instrument 
that they were positive in summer, and negative 
during the winter months, and he concluded that 
these errors were due to the radiation of heat from 
a great mass of brickwork in the neighbourhood of 
the transit in-trument. 

Lord Lindsay said, that he could quite understand 
that the beat radiated by a mass of brickwork 
might cause the uncqual expansion of the piers of a 
transit iustrument. In the course of a visit which 
he paid last yenr to the Royal Observatory, Edin- 
burgh, Prof. Piazzi Smyth had sbown him an ex- 
periment, in order to illustrate the extreme sensitive- 
ness of the piers of his transit instrument to slight 
changes of temperature. The telescope was turned to 
the nadir, and the images of the wires reflected from 
the mercury were brought into coincidence with the 
wires in the eyepicce. The light of a luutern, at a 
distance of some eix fect, was then turned upon 
one of the piers, and in the course of three or four 
minutes the heat of the lautern caused the piers to 
buckle, so that the images of the wires were carried 
distinctly away from coincidence. 

Mr. Dunkin said that Mr. Piummer’s discovery, 
with regard to the periodic changes of his transit 
instrument, was notbing extraordinary. Such 
charges occurred in all transit instruments. At 
the Royal Observatory the changes were so constant 
that he could tell from month to month what the 
level or azimuth error wouid be almost to the tenth 
of asecond. ‘The origin of these changes was still 
undiscovered : whether it was that (ireenwich-hill 
sbifted periodically, or whether it was a change due 
to the piers themselves, he did not know. He had 
looked over Mr. Plummer's paper rather hurriedly, 
but he did not think that Mr. Plummer had made 
out that the change was due to the mass of brick- 
work. It might be due to the shifting of the 
ground itself, or to the unequal action of the sun 
on different parts of the observatory in summer. 

| 


Mr. Penrose, the architect at St. Paul's, men- 
tioned that there was a rail which slipped between 
two masses of stone near to the doorway of tho 
west front of the cathedral. In hot weather the 
expansion of the stone was such that the rail was 
sometimes jammed. On making measurements he 
found that the purt: of the wall were shifted by the 
expansion caused by heat as much as an eighth of | 
an inch. 

Mr. Gill mentioned that there was a regular 
daily change in the errors of the transit instrument | 


at the Liverpool Ob-ervatory, which, he believed, had. 


been traced as b-ing coincident with the height of 


the tide, the observatory being close down by the 
water. 

Mr. Christie mentioned that Mr. Stone, at the 
Cape of Good Hope, had established, or believed 
he bad established, a connection between the changes 
of azimuth error and the amount of water in a river | 
near the observatory. 

Lord Lindsay suggested that such changes might 
be caused by the percolation of water into the soil. 

Mr. Neison mentioned that a remarkuble change 


had been noticed in the errors of the transit instru- 
ment at the observatory at Armagh. The errors 
appeared to depend upon the state of saturation of 
the soil. The observatory was built upon a hill, 
under which was a bed of clny, dipping at a con- 
siderable angle to the surface. It seemed that as 
the clayey strata became saturated with moisture 
it swelled up and cansed a movement of the whole 
superincumbent mass of the hill. ; 

Captain Noble mentioned that the variations of 
the level errors of his transit instrument were 80 
regular that he believed he could tell the time of 
day from the level error, if he were taken into his 
observatory blindfold. 

Mr. Christie remarked tbat it was much more 
difficult to understand the cause of the changes in 
azimuth than the cause of the changes in level error. 
It would easily be understood how the unequal action 
of the sun should make one pier expand more than 
the other, but it was more difficult to understand 
what could give rise to the torsion which corre- 
sponded to a change of azimuth error. 

Mr. Ranyard read a paper by Mr. Stone on the 
telescopic observations of the transit of Venus. Mr. 
Stone had rediscussed the observations published 
in the parliamentary report upon the observa- 
tions of the transit of Venus, and had deduced a 
solar parallax of 8” 89—eyuivalent to a sun’s 
distance of 91,910, 000 miles. 

A discussion followed as to what phase of the 
phenomena of contact between the limbs of Venus 
and the sun observers bad usually described, and as 
to the sources of error in interpreting tbeir descrip- 
tions. The mectivg adjourned at a quarter to ten 
o' clock. 


ROYAL MICROSCOPICAL SOCIETY. 


AT the meeting on March 6th (Mr. H. J. Slack, 

President, in the chair) a list of donations 
was read and acknowledged, and four gentlemen 
were elected fellowa of the Society. Mr. Charles 
Steward described à new species of coral, said te 
have been obtained from an island in the vicinity of 
Tahiti, and which was referred to the genus 
Stylaster. The characteristics of the genus and the 
distinctive features of the new species were explained 
and illustrated by black-board drawings, and speci- 
mens of the coral were exhibited under the microscope. 
A paper On a New Onerculated Infusorian from 
New Zealand,” by Mr. Hutton, of Otago, was read 
by the President. A paper by Mr. Adolf Schulze, 
ot Glasgow, On a New and Simple Method of 
Resolving the Finest Balsam mounted Diatom 
Tests, was read by the Secretary, aud described 
the success which hud attended the examination of 
this class of objects by means of the reflex illumi- 
nator and the immersion paraboloid moistened with 
castor oil in place of water. The lines on Amphi- 
pleura pellucida were shown in this manner hy Dr. 
Dickson in illustration of the paper. Liseajou's 
curves, drawn microscopically upon glass by Mr. 
West, were exhibited by Mr. Thomae Curties. 


ZZ E 


Fireworks Brakes.—Mr. Smith, the inventor of 
the vacunm brake, is, says the Engineer, a man not 
easily deterred by difficulties. It has long been evi- 
dent that an automatic brake possesses an enormous 
superiority over oue which is not automatic. That, 
in fact, it is almost certain that the brake of the 
future must be automatic. To endow the vacuum 
brake with this useful or even necessary qualifica- 
tion was a matter of no small diticuity, but the 
inventor bas risen with the occasion, and has 
patented an arrangement for rendering his brake 
automatic, which will commend itself for its sim- 
plicity. The device is kuown as an © Automatic 
Attachment.” It consists of an ejector of much 
the usual construction, but instead of being worked 
with steam, a rocket case is attached to it. This case 
is titted with a fulminnting igniting arrangement, 
which may be described as a gun-lock. To tho 
trigger is attached a string, which runs along the 
train. The automatic attachment is placed in the 
guard's van, let us say, and is cocked and capped 
before thetrain starts. Should a coupling break the 
string is tightened and pulls the trigger ; the rocket 
composition is ignited, the gas rushes through the 
ejector and creates n vacuum, like steam, and the 
brakes are applicd. An automatic attachment may 
be fitted to every carriage. We do not know how 
the ends of the broken tubes between the carriages 
are to be stopped, nor have we received any informa- 
tion as to the efficiency of the d-vice. Air and water 
have already been pressed into their service by 
inventors of brakes. It has remained for Mr. 
Smith to enlist fire in his cause, unless it be true 
that one ingenious individual proposed years ago to 
fixa Congreve rocket on the top of every carriage in 
a train, all the rockets to point astern; when the 
train had to be stopped in a hurry, all the rockets 
were fired at once by electricity, and the retarding 
influence of the rockets brought the train to a staud, 
as Artemus Ward might say, in a blaze of glory. 
This invention would not invalidate Mr. Smith’s 
patent. Whether railway companies will look with 
favour on a scheme which includes the carriage of 
fireworks as an essential feature is quite another 
point, on which we need pronounce no opinion. 
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8⁰ great is the desire for admission to the 

Royal Society, amongst certain classes of 
scientific men, that, although only 15 will be 
elected, more than 50 candidates have either 
directly or indirectly entered into competition 
for the honour. The list of foreign members 
was made complete (50) at the close of last 
year by the election of seven members; but 
since then, so great has been the mortality 
amongst the savants, that there are already six 
vacancies in the foreign list. 

Telephony is progressing apace. The 
Chinese, who, according to one account, refuse 
to have the telegraph, but whose language is 
in reality difficult to transmit by electric 
signals, are pleased with the telephone, and 
already messages have been sent over a wire 
500 miles in length without much difficulty. 
Some of the employés of the Indo-European 
Telegraph Company have also been testing 
the telephone in Persia, with such instruments 
as could be made out of a scanty supply of 
materials by Mr. C. Taplin, at Tabreez. That 
place was connected telephonically with Tiflis, 
and at night, when there was little business 
passing over the wires, conversation was carried 
on between the offices, songs sung, and the 
usual tests applied in a very satisfactory 
manner, the distance being nearly 400 miles. 
The best results were obtained with vocal 
music. 


An extraordinary statement with regard to 
the use of electricity in indicating the con- 
dition of a line of railway and the traffic is 
reported from France, where the apparatus is 
undergoing a trial at Marseilles. The invention 
consists of an electric mirror, in which all the 
movements on a line are presented simul- 
taneously to the observer as clearly as if 
he were looking at a picture. The term 
mirror is probably misleading, as most 
likely all that is meant is that each train 
records its passage from station to natation at 
the two termini and other important points. 


According to the Atheneum, the Walter press 
is giving satisfaction to the newspaper pro- 
prietors who have adopted it. As an example, 
it is stated that the seven Walter presses used 
by the Daily News produce 1,500 perfect copies 

er minute, or 90,000 an hour. Another is to 

e erected, when the production will be equal 
to 103,000 copies per hour, a rate which 
enables papers of large circulation to give late 
news without changing the hour of publica- 
tion. According to these figures each machine 
must run at the rate of nearly 13,000 an hour, 
a high speed, which involves nicely balanced 
movements and good ink rollers. The limit has 
been placed by practical men at 15,000, and 
that only at certain seasons when the rollers 
can be kept in order; but with an improved 
composition, capable of withstanding the wear 
and tear in all weathers, so faras the Walter 
press is concerned, there should be no difficulty 
in maintaining a rate of 20,000 an hour. 


MM. André and Angot have started for 
Ogden, Utah State, for the purpose of ob- 
serving the transit of Mercury on May 6. 
They represent the French expedition, the 
expense of which will be defrayed by a con- 
tribution of 30,000 francs from a well-known 
Parisian. 

We understand that Dr. J. F. Schmidt, of 
Athens, has at last placed the whole of Lohr- 
mann’s work on lunar topography in the pub- 
lisher’s hands. The chart of the moon was, it 
will be remembered, to be divided into twenty- 
five sections, and four of those sections 
were published in 1824. Then the author's 
sight failed, and the work was suse 
pended, until, several years after Lohrmann’s 
death, Dr. Schmidt undertook the editorship, 
the labours of which he has now concluded. 


On page 394, last volume, we alluded to the 
success that had attended the efforts to raise 
the steamer Edith in the fairway of Holyhead 
Harbour. The vessel was beached in a position 
where it was hoped the damaged plates could 
be repaired, but it was subsequently found 
impossible to render her water-tight, and ac- 
cordingly the cradles were again brought into 
requisition. After several brenks-away, the 


vessel was beached in a more favourable spot, | A new substance called plastilina, for use of 


patched, pumped dry, and taken into the 
graving dock, A careful examination shows 
that the hull is perfectly sound, not a rivet 
having been started by the strain, while the 
engines, after 30 months’ immersion, are prac- 
tically uninjured. 

The Alpheta, an iron vessel of 1,260 tons, 
was successfully raised from the Bembridge 
Ledge, Isle of Wight, last week, and towed 
safely into dock at Portsmouth. 


Several torpedo boats have been recently 
tried on the Thames, some of which Lave 
surpassed the most sanguine expectations of 
their builders—if we may accept the figures 
as official. Twenty-seven knots, or more than 
30 miles an hour, seems an extraordinary speed 
for even a high-powered steel-built torpedo 
boat. 


The London School of Medicine for Women 
have purchased of Dr. Blundell’s executors the 
valuable collection formerly attached to the 
chair of midwifery at Guy’s Hospital. 


The leaves of the castor-oil plant (Ricinus 
communis) are said by a California newspaper 
to act as poison upon grasshoppers, which, 
after eating a small portion, are unable to 
move, and speedily die. If the statement is 
true, the leaves may possibly be of utility in 
clearing kitchens of cockroaches. 


Several unaccountable explosions having 
taken place in connection with specimens of 
toughened or hardened glass, a doubt has 
arisen whether, after all, the discovery is of 
much value for the construction of domestic 
and culinary vessels. Herr Lamek has been un- 
pleasantly “peppered ” about the face by 
fragments of a flask which, after being in use 
for fourteen days to catch a filtering solution 
of phosphate of lime, flew into pieces without 
any warning. 

A portion of the Gilbert Elevated Railway in 
New York, about three miles in length, was 
opened for traffic on March 1. 


Some experiments have been lately made by 
M. Boussingault on cementation of nickel, a 
metal which has several of the properties of 
iron. While it combines with carbon in the 
process it does not (he found) acquire, like 
iron, the properties of steel—viz., hardness, 
resistance to traction, elasticity, &c. From 
Berzelius’ statement that meteoric iron, which 
is always nickeliferous, retains its metallic 
clearness in damp air, M. Boussingault sup- 
posed that by combining nickel with steel the 
latter would be preserved from rust ; he accord- 
ingly prepared steel with 5, 10, and 15 per cent. 
of nickel, but the alloys, placed under a thin 
layer of water, all rusted like steel without 
nickel, and sometimes even more rapidly. In 
these latter experiments he found he had been 
anticipated by Faraday. But with a large 
proportion of nickel, as in the meteoric iron of 
Santa Catharina, Brazil, which has 34 per cent., 
there is no oxidation. The magnetic pro- 
perties of cemented nickel are being examined 
by M. Becquerel. 


Recent microscopical researches by MM. 
Meunier and Tissandier have revealed the fact 
that certain ancient rocks—Cretaceous, Liassic, 
Triassic, Permian, Carboniferous, and Devonian 
—contain magnetic spherules which are abso- 
lutely identical with those found in dust in the 
air, and may therefore be legitimately con- 
sidered as of meteoritic origin. Should this 
view be accepted the fact of our globe having 
received materials of cosmic origin in such a 
far distant past is of considerable interest ; and 
it is important to determine, if possible, the 
precise epoch at which such contributions from 
space were first received. 


Attention having recently been called in 
Germany, as elsewhere, to the danger con- 
nected with paper-hangings and window blinds, 
which are often satnrated with arsenic, there 
has been found in Weimar, in the house of 
Schiller, and more particularly under the 
present wall-paper of his study, a paper in 
which, after examination, arsenic has been 
ascertained to be present. The premature 
death of the poet may, it is conjectured, be 
attributed to the poisonous exhalations to 
which he must thus have been continually 
exposed. 


artists, has lately come into use. It retains its 
plasticity—which is equal to that of clay— 
indefinitely. From a note by M. Giesel to the 
Berlin Chemical Society we learn that it is 
composed of sulphur, oleate of zinc, unsaponi- 
fied oil, a little wax, and clay (the exact pre 
portions are not given). It is thought likely to 
become popular with modellers. The price is 
scarcely 1 mark per kilo. Plastilina contains 
no substances injurious to health, and can 
hardly be thought dangerous in connection 
with fire, though caution would be advisable in 
using large quantities of it. 


For protection of workmen against accidents 
with circular saws, M. Ganne has devised an 
arrangement in which the appearing part of 
the saw is covered with an envelope which 
leaves free that portion of the tool where the 
wood has to pass. This envelope is suspended 
rigidly from a small standard fixed on the bank 
of the machine, being connected therewith by 
a rack in large apparatuses—a simple rod with 
sleeve and screw in small ones; so that it can 
be rapidly raised and put aside when the saw 
has to be examined or removed; and in any 
case the arrangement serves to regulate the 
distance of the envelope from the table ac- 
cording to the thickness of the wood. 


The taking of cod-liver oil is seldom found a. 
pleasant operation. M. de Pontever recom- 
mends, in the Union Médicale, mixing a spoon- 
ful of the oil with the yolk of an egg and ten` 
drops of oil of peppermint, and adding half a 
glass of water with some sugar. This is said 
to effectually conceal the characteristic taste 
and odour. 


In last week’s number we described a new 
mode of demonstrating the laws of falling 
bodies. Another apparatus for the purpose, 
devised by M. Steract, is described in a recent 
numberof the Revue Universelle. Weshall merely 
state that it consists of a sort of fly-wheel, 
supported by its axis on two thin parallel rails. 
One portion of the rails being inclined to the 
other, the wheel rolls down and along the 
level, and by electric contacts which its axle 
makes on the way currents are sent in par- 
ticular courses, so that the motion of the 
descending wheel is indicated by pointers on a. 
dial plate. 


That section of the Society of German 
naturalists which is charged with questions of 
public health lately applied to the Govern- 
ment, in view of the myopy which is so pre- 
valent, to take into consideration the health of 
children by giving a better light in school- 
rooms. Another proposition adopted is that 
children should not be required to read more 
than three-quarters of an hour without resting 
or changing occupation. 


M. Bjerknes, of the Göttingen Society of 
Sciences, calculated that two bodies which, in 
an incompressible fluid, undergo periodic 
changes of volume,in performing oscillations 
perpendicularly to the line of centres, would 
attract each other if the phase of the two 
movements were the same, but would repe} 
each other in the contrary case. Experiment 
has verified this. Two balls suspended in air 
are let drop simultaneously into water—their 
oscillations then produce attraction; but, if 
one be depressed and the other raised, then 
both let go, the movements are opposite, and 
the balls repel each other. If a small ball 
oscillate in the neighbourhood of a large balb 
of density u, of radius r. in a liquid of density 
q, there is always attraction if u is greater than 
q. If it be less, there is attraction or repulsion 
according tothe distance apart of the centres. 


The phenomenon of ringing or tingling in 
the ears (tinnitus aurium) has recently been 
studied by Dr. Aigre. He believes that, in 
every case, it may be attributed to vibration of 
the walls of blood-vessels of the labyrinth. 
These vascular vibrations act on the terminal 
fibres of the auditory nerve, which they agitate. 
They may act on the nerve in two ways—either 
by increasing in amplitude, or simply by reflex 
action, by concentration, or by resonance. The 
former case occurs when there is increase or 
diminution of tension of tle blood in the vessels 
of the labyrinth, or when the constitution of 
the blood is altered, as in chlorosis or anemia. 


Marcu 15, 1878. 
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ENCKE’S COMET-—THE SELENOGRA- 
PHIOAL CLUB — CARBONIFEROUS 
FOSSILS — CEMENTING OBJECT- 
GLA88—A GREGORIAN REFLECTOR 
—METEORIC SATELLITE — AN EX- 
CBEBEDINGLY BAD TELESCOPH—LO- 
CAL TIME OF MOON BOUTHING— 
WHAT IS A METRE, &o. P—BARLOW 
LENS — MERIDIAN ON ORDNANCE 
MAPS—NOT GILTY—ANTIQUITY OF 
MAN 


14087. I may inform Mr. Lane (letter 14031, 
Vol. XXVI., p. 601) that the perihelion passage of 
Encke’s comet in 1875 occurred on April 13th. It was 
observed with extreme difficulty, and only with the 
largest instruments, during its apparition in that 


year. 
What, may I ask, is The Selenographical Club,” 
spoken of by Mr. Birt (in letter 14032, Vol. XXVI., 
p. 601)? Presumably it mustbe some kind of associa- 
tion for the examination of the Moon’s surface; but, 
so far as I know, no publicity has, up to this time, 
been given to its constitution or objects. If it be 
what ita title indicates, I should think that there are 
many students of Astronomy who would be glad to 
join 555 especially pd shat ee 95 Selenography 
n 80 revived and stimulate the ioa- 
oo of Mr. ane Moon. á pRa 
am sorry that the information contained in repl 
31984 (Vol. XXVI., p. 607) does not enable me to 85 
anything more definite than that I suppose Mr. Cox’s 
fossil fern to be the Sphœnopteris Crenata, a common 
carboniferous form. As to his fossil“ something 
between a frog and a fish,” this is simply impossible 
to identify. The true fish of the coal measures were 
very saoroid in their character, and the batracbian- 
like reptiles of that epoch too diversified in their 
structure for any species—or even genus—to be 
5 from 10 very vague a description. 
would say, in limine, with reference to que 
32249 (Vol. XXVI., p. 612) that if Mr. Davies hus a 
astronomical telescope with an object-glass of 71in. 
lor any other) aperture by Dolland, he is the unbappy 
possessor of a piece of fraudulent rubbish. There 
never was au Optician of that name. The famous 
makers of achromatics in days gone by were named 
Doliend, and the spelling Doliand” has been from 
time to time adopted by the lowest stamp of 
s to pass off worthless trash upon those who 
were ignorant or heedless of this fact. If my 
querist's telescope be, as he says, a Dolland, he may 
cement the lenses or do anything else he likes with 
them (preferably use them for a camera obscura or 
a peep show). Should he, however, by a lapsus 
calami, have substituted an a“ for an o in 
writing his question, and be, after all, the owner of 
a real specimen of Dollond’s work, then let him by 
no means attempt to cement it, but send it to some 
competent optician to see what is the matter with 
it. His concluding sentence, of course, merely 
deseribes a common optical illusion. 

“ Disappointed One” (query 32265, Vol. XXVI., p. 
613) bas got hold of a Gregorian reflecting telescope. 
His small shield or disc is the 4800 0 speculum 
of the instrument. The “ coloured glass of a deep 
orange colour is intended to view the Sun with, 
and must be removed (by unscrewing) before looking 
at any other object, celestial or terrestrial. This 
haying been done, your correepondent, should direct 
his telescope to any distant object, and, by the aid 
of the rack-work of which he speaks, move the 
small mirror, until the object he is regarding appears 
sharp and distinct. 

In answer to Delta“ (query 32270, Vol. XXVI., 
p. 613) I may tell him that the opinion of modern 
astronomers with regard to tke meteoric satellite 
whose elements were supposed to have been calcu- 
lated by M. Petit, is, that (like Vulcan) it was un 
Petit méprise. 

The reply to query 32273 (Vol. XXVI., p. 613) is of 
the most simple character possible. Totham's 
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telescope is an abominably bad one, and should be 
sold straightway for old brass and glass. 

The most simple way for T. F. R.” (query 
32288, Vol. XXVI., p. 635) to find the Local (avd 
hence the Greenwich) Mean Time of the Maon’s 
transit at his station, is that given on p. 500 of 
the Nautical Almanac. It will he best illustrated 
by an example. At what time will the Moon South 
in Longitude 3° West of Greenwich on the night of 
March 15? Turning, in limine, to p. 41 of the 
Nautical Almanac (IV. fer March), we find that 
the Moon will cross the Meridian of Greenwich on 
March 15 at 9h. 303m. p.m. We further observe 
that her transit there on the 16th will take place at 
10h. 24°7m.—a difference of 54 4m. Then we say 
as 24h. : 12m. (1. e., 3°) :: 54:-4m.—what we shall 
find to be 45m. e may say, then, that the Moon 
will cross the Meridian of a place 3° West of Green- 
wich on the night referred to at 9h. 30 8m. L M.T. 
= 9h. 42 8m. G.M.T.: a result amply sufficient for 
all ordinary purposes. The rigidly sceurate compu- 
tation of the Local Mean Time (I mean to hours, 
minutes, seconds, and decimals of a second) of the 
Moon’s transit at any place differing much in 
longitude from Greenwich, invelves, however, inter- 
polation to the second order of differences at least; 
and even the nse of the differential calculus. In 
the case of the Sun, the equation of time would enter 
as an element. Thus on the day which we have 
selected, the Greenwich Mean Time of the Sun’s 
Southing will be Oh. 9m. 4 558. p.m., while in 3° 
West longitude he will cross the Meridian at Oh. 
9m. 4 418. . p. m. = Oh. 2lm. 4418. G. M. T. The 
fixed Stars, and the more distant planets, may be 
taken to South 12m. (and not 12“ as your corre- 
spondent writes it) later by Greenwich time at bis 
station than they do at the initial one. 

Ajuto (query 32289, Vol. XXVI., p. 635) is 
quite correct in his value of the mètre—viz., 
39°37079in. The number of grains in a kilogramme 
is 15432 3488; and as there are 7,000 grains in a 

und avoirdupois, 1 kilo must be = 2°2046192Ib. 

am sorry to find any reader of tha ENGLISH MCHA- 
nic troubling himself about that most unscientific and 
arbitrary system, the metric one. Let the South 
Kensington party persist in their endeavours to 
ram it down our throats, but let us adopt the wise 
policy of the old lady, who “went on never 
minding.” If Ajuto' wishes to learn how really 
unphilosophical the metric system is he should read 
a little shilling tract by the late Sir John Herschel, 
published by Longmans, on ‘‘The Yard, the 
Pendulum, and the Metre.” It has been reprinted 
in Sir John’s ‘*‘ Familiar Lectures on Scientific 
Subjects. 

„ gBallymacarret (query 32335, Vol. XXVI., 
p. 636) is mistaken in speaking of the Barlow 
Eyepiece.’ He really means the so-called Barlow 
lens, which is a negative achromatic combination 
(i.e, a concave crown and a convex flint) placed in 
the tube of a telescope, between the object-glass 
and the eyepiece. It is placed within the focus of 
the former ; and its effect is to increase the power of 
each eyepiece to an extent dependent upon the ratio 
of its distance within the primary focus of the 
telescope to its own (negative) focal length. Thus 
a Barlow lens of 10in. focus placed Sin. nearer to 
the objective than the focal point of that objective 
will exactly double the power of every eyepiece used 
with it. 

The same correspondent (query 32337, Vol. XXVI., 
p. 636) may draw straight lines for Meridians on a 
Gin. Ordnance Map, withoat introducing any 
measurable error. 

The gold of Edmund (query 32340, Vol. 
XXVI., p. 636) is wortbless iron pyrites. It is very 
rare to examine any considerable quantity of coal 
without finding some of it streaked with this mineral. 

I cannot answer query 32346 (Vol. XXVI., p. 636) 
being ignorant of the locality to which it refers; 
but with reference to the succeeding one (32347), 
may inform Float that the latest edition of Sir 
John Lubbock’s beok contains all the informatioa 
which bad accrued up to the date of its publication. 
At any rate, it is eminently well worth reading, for 
a variety of reasons; and enters into a kind of 
detail which is absent from Sir Charles Lyell’s 
work. I notice, by the bye, the advertieement of a 
book just out, called The Dawn of History. I 
bave not seen it yet; but I should fancy that it 
would contain a good deal of information of the 
description which Float is seeking. 


A Fellow of the Royal Astronomical Society. 


CONDENSED OXYGEN — KOUMISS — 
ESTIMATION OF CARBOLIC ACID— 
HEAT FROM COAL—ESTIMATION OF 
BORIC ACID—DAVYUM. 

[14088.]—I ax ‘sorry to say I still differ from Mr. 
Lancaster as to the prospects of seeing his oxygen 
dream realised. I fail to perceive that the liquetac- 
tion of oxygen by MM. Pictet and Cailletet can be 
considered at all an approach to what we should all 
like to, and Mr. Lancaster believes we shall, see. 

It is true that oxygen has been obtained in a liquid 
state, but under what conditions? M. Cailletet 
found that oxygen, under a pressure of 300 atmo- 
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spheres, and at.a temperature of —29° C., remained 
perfectly transparent, and it was only the enormons 
additional reduction of temperature (calculated to 
equal 200° C.) that enfficed to produce a momentary 
fog. Similarly, M. Pictet found that liquid oxygen 
exerts a vapour-tension of 320 atmospheres at the 
temperature of —140° C. Oxygen bas more than 
once been submitted to pressures far in excess of the 
above at the ordinary temperature, and has shown 
no signs Of liquefying. People often forget that n 
pressure, however great, will cause the condensation 
of a gas if the temperature be above its critical 
point. This point is different for different liquide. 
For 12855 CO,, if I remember rightly, it is about 
+30° C., and for water about 360°C. Above this 
temperature no amount of pressure will effect the 
condensation of steam to the liquid state. Hence, 
whatever trouble Mr. Lancaster took, by means of 
powerful freezing agents, to reduce the temperature 
of the oxygen s0 as to introduce it into his storing 
vessel in a liquid state, it would necessarily be 
gaseous on rising to the ordinary temprrature, and 
would exert greatly increased pressure into the 
bargain. Assuming that he has no difficulty in 
making his bottles stand the pressure, and that he 
does not object to the great weight which the 
neces strength implies, what has he got? 
Merely highly-compressed gaseous oxygen. Well, 
he could have had that if the liquefaction of oxygen 
had never been effected, and so MM. Pictet and 
Cailletet’s experiments have brought him no nearer 
to his goal. In fact, they merely prove the difficulty 
of obtaining liquid oxygen, and chow conclusively 
the impossibility of retaining it in a liquid state. 

M. Pictet bas proved that the density of liquid 
oxygen is about the same as water; hence, oxygen 
gas at 0° C. is about 699 times as light as the liquid, 
but at —140° C. (the temperature of M. Pictet’s 
experiment) these 699 volumes would be decreased 
to 340 volumes. As the pressure was 320 atmo- 
spheres the oxygen which retained the gaseous state 
was nearly as dense as the liquefied portion. Hence, 
if Mr. Lancaster took some of M. Pictet’s liquefied 
oxygen, and stored it in a strong bottle, the latter 
would be subjected to a pressure of about 700 atmo- 
spheres on acquiring the ordinary temperature. 

In further reply to query 32045, page 608, respect- 
ing koumiss, I do not think the addition of new milk 
to old koumiss would result at once in a product 
resembling fresh koumiss. As A.“ seems actively 
interested in the subject, I condense the following 
facts from the Pharmaceutical Journal (Oct. 24, 
1874) which paper itself obtained them from the 
Daily News. Various tribes in Tartary were found 
to prepare a fermented liquid from mare’s milk. 
Those who habitually drank this were entirely free 
from consumption and cognate disorders. A Dr. 
Postinkoff started a koumiss establishment at 
Samara, on the left bank of the Volga. Dr. 
Yagielski, a Polish physician resident in London, 
says cow's milk is as good, or better, than mare's 
for the manufacture of koumiss. 

The following is the process of preparation: —One- 
third of koumiss is mized with two-thirds of fresh 
(mare’s) milk in a clean wooden vessel resembling 
an English charn, and there left from six to eighteen 
hours, according to the alcoholic strength required. 
During this time it is occasionally churned. Any 
secret there is in koumiss-making is to know the 
amount of churning required. It must be suspended 
at the point where curds or butter would be formed. 


Habit ana peuo alone teach this. After tbis 
ehurning fermenting process has lasted for, say, 
six hours, a portion of the contents of the 


vessel is drawn off, and this constitutes the weakest 
kind of koumiss. Another portion tapped off, after 
a continuation of the process for a further period of 
six hours, is of stronger quality, and so on with 
the last or third degree of strength. 

The koumiss is put without delay into strong 
bottles. When koumiss is not obtainable fer the 
initiation of the fermentation, the process may be 
conducted as follows :—Two tablespodénfuls of yeast 
are put into a quart bottle filled with (mare’s) milk, 
and the mixture is allowed to ferment for twenty- 
four hours. This may then be used instead of 
koumiss for starting the fermentation of twice its 
bulk of fresh milk, and this again for a still larger 
amount. Some patients at Samara drink six or 
eight bottles of koumiss per diem, subaisting entirely 
on it. It is, in no sense, a specific for consumption, 
but is of sovereign efficacy in recovery from a long 
illness where no organic detriment exists. 

Clearly the London koumiss, of which I gave the 
analysis on page 555, was prepared from, wholly or 
partially, skimmed milk, and it is probable that 
sugar was also added. The koumiss made at 
Davos, Switzerland, has the following composition 


Per cent. 

Alcohol ... “ea 8 . 321 
Fat ZA ous P sah * 1°78 
Sagar... 2 10 
Lactic Acid $3 0°19 
Casein and Albumin 1°86 
Salts ug 2255 ees or 51 
Carbonic Acid ... i 8 18 

9°83 
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I do not remember what process I formerly sug- 
gested that Malcolm Scllars should try for Esti- 
mating carbolic acid in crude samples.“ (Query 

2226, page 612) It is difficult to recommend a 
rocess without knowing what skill the querist has 
in chemical manipulation, and those which are 
serviceable for the strong acid are not applicable to 
dilute solutions. Koppeschaer’s method is one of 
the Lest. The solution of the known quantity of 
the sample is treated with bromine water of known 
strength, in quantity more than sufficient for the 
reaction CHO + 6Br CHa Br3O + 3HBr. The 
free bromine remaining is ascertained by adding 
potassium iodide and titrating the liberated iodine 
with standard byposulphite ; the original strength of 
the bromine water is ascertained in a similar 
manner. The process is accurate and fairly simple. 
If Mr. Sellars is chemist enough to understand the 
principle of the above process, I shall be happy to 
5 him working details, but, otherwise, it is use- 
ess. 

Another plan, which appears very simple, but 
Which can only give approximate results, is the 
following :—Tuake 100cc. of the 5 per cent. solution, 
‘allow any tar, &e., to settle, filter if necessary, and 
add to 100c. of the clear liquid 10 drops of a 10 per 
cent. solution of ferric chloride in water. A violct- 
blue colour is produced, the depth of tint of which 
is compared with that yielded by a freshly-prepared 
aqueous solution of carbolie acid of known strength. 

C. E. Clinch asks a curious question about heat 
from coal (query 32286, page 613). In two coals, 
containing respectively 1 and 2 per cent. of ash 
the combustible matters are consequently in the 
proportion 99 ani 98. Hence, if burnt under 
exactly the same conditions, and if the combustible 
matter bad exactly the same composition, the first 
coal should lart 99 minutes to the other’s 98. Is 
C. E. Clinch sure it did rot? Has he tried any 
such experiment with sufficient care, and is he sure 
bis method of experiment did rot involve a far 
larger possibility of error than 1-99th of the total 
result? If he is I should like to know the plan he 
employed. 

Boric acid (query 32257, page 612) can be deter- 
mined in borax by titration with standard sulphuric 
acid, using litmus as an indicator. As soon as 
enough sulphuric acid bas been added to convert all 
the base into neutral sulphate a single drop in excess 
will change the colour of the liquid from a wine to a 
bright red tint. The acid used calculated into its 
equivalent of boric acid shows the amount of the 
latter present in the sample of borax. 

Davyum is a metal recently described by M. 
Sergius Kern, of St. Petersburg, who obtained it 
from a particular solution resultant from the analysis 
of platinum ore, which solution had heen indicated 
by Bunsen as likely to contiin an unknown metal. 
M. Kern's analytical antecedents are not very 
favonrable. and therefore his description of the cha- 
racters of Davyum and its salts must be received 
with some reserve. The platinum ore from which 
Davyum was obtained contained, according to M. 
Kern, only abont 0°O! per cent. of the new metal. 
Davyum is said to havea density of 939, and an 
atomic weight approximating to 154. Boiling aul- 
pburie acid converts it iuto a nearly insoluble 
yellewish-red sul; hate. The metal dissolves in aqua 
regia, yielding a chloride which is very soluble in 
water, alcohol, and ether. The chloride forms 
double salts with the chlorides of the alkali-metals. 
The potassium, thallium. and ammonium are in- 
soluble in water, but soluble in alcohol. The sodium 
salt is nearly insoluble in water and alcohol. Davyum 
13 precipitated from acid solutions of the chloride as 
Davyum sulphide, soluble in alkaline solutions. 

Even in solutions of Davyum perfectly free from 
iron sulphocyanides give a characteristic purple-red 
colouration. I think by the above facts Sergius 
Kern has proved his case. 


Sheffield, March 2. 


Alfred H. Allen. 


OXYGEN. 


(14089. — WHILE reading the answers given as to 
the cause of a recent explosion it has occurred to me 
that it would be well to mention an occasional cause 
of accident—viz.. the bursting of the retort owing 
to the water in the wash-bottle rushing back into it 
consequent upon the supply of oxygen ceasing tem- 
porarily. A friend of mine once suggested a means 
of avoiding this calamity, by connecting the retort 
with an empty vessel, which in its turn is connected 
with the wash. bottle, &c. If the rush back does take 
place no harm is done, and, moreover, it serves ag 
an indicator to the operatcr. Yule. 


ALCOHOLS. 

[14090.J—THe term achohol was originally 
applied to the spirituous liquor produced by the 
fermentation of sugar—thua, C,H)20, = 2002 + 
2C:H, + Ho. From the formula C-H;Ho we see 
that it is a compound of the hydrocarbon ethyl, 
C:H;, and a semi-mo'ecule of hydroxyl, H2Oc, and 
as the other hydrocarbons of the series having the 
gencral formula, CoHen + 1, to which CoH; ethyl 
belongs, unite with hydroxyl, forming homologous 
compounds possessing chemical properties analo- 


gous to tbis substance, the term alcohol has been 
made generic, and has therefore been applied to the 
whole class of substances. This term has been 
still further extended to all neutral compounds of 
carbon, bydrogen, and oxygen, which produce ether 
by the abstraction of water by acids from these 
compounds. The alcohols may be supposed to be 
derived from water by the substitution of radicals of 
the series CuHzn + 1 for one atom of hydrogen 


thus, O 1 H and O 11 


Methyl alcohol is one of the products obtained 
from the destructive distillation ef weod in closed 
vessels. It is obtained from mcthosalicylic acid by 
the action of potassio hydrate, thus, C: H.OMeOHo 
KHo = CH3Ho + C-H,OKOHO. 

By the action of potassic hydrate on methylic 
chloride, which is ebtained by the action of chlorine 
on marsh gas, thus: 


CH, + Ch = HC! + CHz Cl. and 

CH;Cl + KHo = KCl + CH3Ho. 
When distilled from wood it is accompanied with 
acetic acid, methyl and ammonic acetates, bydro- 
carbons, and tarry matter This mixture of sub- 
stances is satnrat:d with lime and distilled. The 
lime retains the acetic acid, tarry matter, and 
water, and the methyl alcohol and other aub- 
stances distil over. Atter another distillation with 
lime dry calcic chloride is added to the distillate, 
which combines with the methyl alcohol. The other 
substances can he drawn off by heating to 100° C. 
The dry mass that is left is mixed with -water and 
distilled, when this alcohol distils over and is dried 
by redistillation with quicklime. 

Methyl alcohol is an inflammable colourless liquid, 
having an ocour somewhat like ordinary alcohol, 
anda burning taste. It has a specific gravity of 
"8 aud boils at 66°C. Its molecular weight is 32, 
and one litre of the vapour weighs 16 criths. Water, 
alcohol, and ether dissolve it in all proportions. It 
barns like common alcohol, producing water and 
carbonic anhydride. It is generally used as a sub- 
stitute for ordinary alcohol on account of its cheap- 
ne-s, and these two are mixed and sold as methy- 
lated spirit. It dissolves fata, essential oils, and 
resins. The resin solution is used as varnish. This 
alcohols uniter with calcic chicride, forming crystals, 
having the composition 2MeHoCaCls, and it dis- 
solvea baryta, forming the crystal compound 
2MeHoBao. It dissolves sodice and potassie 
hydrates, and when oxidised water and formic acid 
are formed thus, CH;Ho + Oso = OH» + HCoHo. 
Sodium and potassium displace one atom of bk ydro- 
gen, forming the methylates CH; Nao and CH;Ko. 
When heated with potassic hydrate hydrogen is 
given off, avd potassic oxalate is formed thus, 
2CH3Ho + 2KHo = (CoKoy + 5H Chloroform 
is produced when it is distilled with bleaching 
powder and water, thus, 2CH;HO + 4CaoCle = 30H: 
+ (Cao)sO (CaCi + 2CHC'3. Hydrochtoriec acid 
acts on it, forming water and methylchloride thus, 
CH;Ho + HC! = OH? + CHCl. Similar com- 
pounds can be formed by the action of HBr and HI. 
It forms CH;HSO,4 and (CHS with H-SO;. 
When it is distilled with CH;HS04, methyl ether 
is formed which is isomeric with ethvl alcohol thus, 
CH. ISO. + CHHO = HSO; + (CHO. 

Ethylic alcohol is prepared by the action of HI 
on CH; Ho, giving methyl iodide thus, CH;Ho + 
HI = OH: + CHzI, and by the action of zinc on 
the iodide ethyl hydride is obtained thus, 20 Hal + 
Za = CH; + Znle, and by the action of chlorine 
on this hydride ethyl chloride is obtained thus, 
CoH, + Ch = CoH,Cl + HCl. By acting on this 
chloride by potassic hydrate the alcohol is obtained 
thus, C2H;Cl + KHo = CH, Ho + KCL 

Acetylene CoH» is produced by the voltaic current 
passing between carbon points in an atmosphere of 
hydrogen. and rascent bydrogen acting on CoHe 
forma C-H4, and HSO; with this forms HC-H;S04, 
which, being distill d with water, forms alcohol thus, 
HCzH, SO. + OHe = HSO, + C2H;Ho. By 
adding one part of fresh beer yeast to four parts of 
cane sugar dizsolved in twenty parts of water, fer- 
mentation will commence in less than an hour at a 
temperature of about 20 C. The cane sugar takes 
up water and forms grape sugar thus, Ci HO + 
OH: = 2C:H Os, and the yeast acting on the grape 
sugar forms carborie anhydride and alcohol thus, 
CeHi206 = 2Cog + 2C2H;Ho. Thefermented liquid 
is distilled by which the crude alcohol is obtained, 
containing water and small quantities of other sub- 
stances. ‘This crude spirit is poured on fragments 
of quicklime ina retort and allowed to stand until 
the lime falls to powder, by abstracting water from 
the alcohol and forming calcic hydrate. It is dis- 
tilled in a water or caicic chloride bath. the result 
being absolute or anhydrous alcohol. However, if 
it still contains traces of water, subject it to 
another distillation with quicklime. 

Ethylie alcohol is a volatile, inflammable, limpid, 
colourless liquid, with an agreeable odour and a hot 
burning taste. It boils at 78˙5 C., and has not been 
solidified, but at — 110°C. it becomes glutinous. For 
this rea-on itis used, when coloured by cochineal, to 
register low temperatures. Its molecular weight is 
46, and one litre of the vapour weighs 23 criths. Its 
specific gravity is 81 at 0C.,; and in the state 


vapour it is 1˙6. It burns with a non- luminous 
flame, forming water and carbonic anhydride, 
requiring three volumes of oxygen for perfect com- 
bustion, thus, C.H,Ho + 60 = 2Co + 30H. As 
it burns at a high temperature and deposits no 
soot on bodies introduced into its flame, it fur- 
nishes a very valuable source of heat to chemists. 
It forms the characteristic ingredient of fermented 
liquors, of which an extraordinary quantity is con- 
sumed to producea state of temporary insanity and 
curtail the natural length of life. It is a nareotic 
poison, and when taken in excess in the concen- 
trated state causes death. It is one of the most 
important medicines and one of the most important 
chemical reagents. Proof spirit contains approxi- 
mately equal we'ghts of alcohol and water exactly, 
=50°76 of the former ard 49°24 of the latter, and 
having a specific gravity of 9198 f at 60 F. Whiskey 
and brandy should contsin upwards of 50 per cent. 
of alcohol. Wines contain from 17 to 7 per cent., 
and beer ale and porter from 5 to 7 per cent. by 
weight of alcohol. It is difficult to obtain absolute 
alcohol on acconnt of its strong affinity for water. 
When mixed with water it emits heat and contracts 
in volume, 50 volumes of water and 53$ of alcohol, 
producing 100 instead of 1034 volumes of the mix- 
ture. Alcohol dissolves a great many substances, 
and, being volatile, can easily be separated, leaving 
the substance dissolved in a pure state. It dissolves 
many of the vegetable acids, most of the deliquescent 
salts, many of the gases, the hydrocarbons, the 
essential oils, the vegetable alkuloids, the resins, K, 
Na, KHo, Nu Ho, K-S, NaS, NH3, Br, I. Coe, ON? 
(CN's, PHs, and small quantities of SP, soaps, 
sugar, fats, and fixed oils. It is decomposed when 
passed through hot tubes, the products varying 
according tothe temperature. Ata very high tem- 
perature hydrogen alone is given off aud carbon 
deposited at a luwer temperature, naphthalin and 
benzol, and at a still lover temperature carbonic 
oxide, mar-h gas, olefiant gas, water, ethylene, acety- 
lene, and hydregen are produced. By oxidation it is 
converted first into aliehyde and afterwards into 
acetic acid, thus, CoH Ho + O = MeCOH + OH 
and CH;CoH + O = CH:CoHo. When ponred on 
sodium or potassium eths lates are formed, lydrogen 
being given off thus, C-H, Nao and (zH, Ko. When 
treated with nitric acid, oxalic, glycolic, and gly- 
oxalic acids aud nitrous ether are produced. When 
one part by weight of silver is dissolved in two 
parts of NO3Ho and excess of alcohol xed, crystals 
of argentic fulminate are formed. When treated 
with chlorine, hydrochloric acid, ethylic chloride, 
and chloral hydrate are produe+d thas, 2C:H,Ho + 
402 = 4HCl + C2H,Cl + CalleC 302. Chloroform 
is produced when it is distilled with chloride of 
lime. Alcohol takes the place of water of crystal- 
lisation in the following compounds termed alcoho- 
lates — viz., CaCliCsH,Ho. ZnC's, 2C.H;Ho, 
N.OyCao6C2H; HoNeO4MeotC2H, Ho and MuCl4Cz 
H, Ho. 

Phenylic alcohol or carbolie acid is formed by 
passing ethylic alcohol through a red hot tube and 
by passing acetic acid through a red hot tube. It is 
produced by treating aniline hydrochlorate with 
potassie nitrate, thus, NH». (CHo HCI + NOKo = 
C;H,Ho + N; + OH, + KCl. It is obtained by 
distilling salicylic acid with lime thus, CsH,Q0CoHo- 
+ Cao = CH Ho + Cocao”. It is produced by 
the destructive distillation of many organico bodies, 
especially of coal. The oil of the coal tar, which 
boils between 150° and 200°C., is collect d and mixed 
with a hot saturated solution of potassie or sodic 
hydrate, aud when some powdered hydrate is added 
a white precipitate is formed. The precipitate is dis- 
solved in some water, when the solution of potassic 
or sodic phenate will fall to the bottom of the vessel, 
while a lighter layer of oil remuins on the top, which 
is separated, and the potassic or sodic phenate is 
decomposed by HCl when the phenylic alcohol is 
liberated and rises to the top. To remove water it 
is digested with calcie chloride. It is distilled when 
it ecrystallises in colourless needles on being exposed 
toa gradually diminishing temperature. It is pro- 
duced by the distillation of gum benzoin which con- 
tains benzoic acid, Coll, CoHo, from which CH, Ho 
is obtained. This gum also contains an essential 
oil and three varieties of resin. The Xauthorrhœa 
hastilis, the grass tree of New South Wales, yields a 
yellow gummy substance, from which this alcohol is 
obtained by distillation. 


Phenylic alcohol or carbolic acid, when pure, is a 
white crystalline solid, melting at about 35°C., and 
boiling at 187 C. Its molecular weight is 94, and 
one litre of the vapour weighs 47 eriths. It is benzol 
Cells in which one atom of H has been replaced by 
HO. It does not, like tha true aleobols, give an 
acid on oxidation, but the H of the HO is displaced 
by the metals in the same way as acids, so that this 
subetance pos-esses at once the nature both of 
alcohols and acida, Pierie or trinitrophenylic acid, 
CH2 (NO»)3Ho, like any acid forms salts that crys- 
stallise well. It has the odour of tar or creosote, 
and has a bot taste. It is much used as a disin- 
fectant, rendering sewage, «&c., inoffensive. It 
quickly arrests all fermentative and putrefactive 
changes. It readily dissolves in etber, strong acetic 
acid, and alcohol, but is scarcely soluble in water. 
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Its crystals read'ly liquefy in presence of moisture ; 
with water it forms a crystallite hydrate, (C>H;Ho) 
2H-O. Treated with Br it forms CH Br Ho. 
Treated with chlorine it forms the substitutive pro- 
ducts, CsH3CloHo, C;H.C!;Hoand CSCI Ho. Treated 
with nitric acid it forms CH, (NO) Ho, C6H3 (Nos) 
Ho, and CH: (NOHo. It forms with plumbic 
oxide an insoluble compound, C;H;HoPbo. The dye 
termed aurine is formed by mixing it with H2SO, in 
a glass vessel and heating to 127 C., whena quantity 
of oxalic acid, nearly equal to the weight of H,SO,, 
is gradually added. When put in cold water it 
solidifies im a green mass, which is next worked in 
boiling water to remove some of the H,SO,. It 
forms, with potash and soda, crystalline compounds. 
When put in a sealed tube with ammonia and 
heated, aniline N (C, Ha) Ha is formed, thus, C;H;Ho 
+ NH; = N (CS H) H + OB». 
Hugh Clements. 


DISTILLATION OF SHALE. 


(14091. —“ Justirra’”’ (let. 13978) asks me a 
few questions which he no doubt- considers to be 
posers, and characterises my article on the above 
eubject as a ‘‘ wholesale piracy.” To this assertion 
I beg to give an unqualified denial, and would advise 
Justitia not to make such rash statements till 
he is prepared to prove their accuracy. At the time 
when I wrote the letter referred to I had neither seen 
nor heard of Dr. Mill’s publication, and after an exa- 
minat ion of the pamphlet I find that the only point in 
which they resemble one another is in the list of dis- 
tillation products, the greater number of which may 
be found in Ure’s Dictionary,” which is a standard 
work. The reason of this similarity I mentioned 
in the number of Feb. 22. In “ Destructive Dis- 
tillation the whole subject of the formation of 
coal is dismissed ina sentence, and the manner in 
which the various elements group together to form 
the more complicated compounds, is barely touched 
upon, these being the principal points which I took 
up. Besides tbis a theory of coal formation similar 
to that of Dr. Mills appeared in No. 506 of this 
very journal—that is, moire than three years ago. I 
trust I have clearly shown that the charge of 
‘‘wholesale piracy” of which I am accused by 
Justitia, bas not the slightest foundation of 
trath, and that neither the Elitor nor our readers 
will consider it a misappropriation of valuable 
Space if I should continue the subject at some 
future date. Jup. Rex. 
‘Reference to the book confirms the truth of 
“Jup. Rex's statements, and we think “ Jus- 
titia’s ’’ charge an unfounded one.— ED] 


THE ALDEHYDES. 


[14092.]—TRE aldehydes are compounds formed 
by the oxidation of the alrohols. 'Thns methyl 
alcohol, HCHzHO + O = OH, + HCOH (formic 
aldehyde). Thealdehydes on turther oxidation are 
converted into acids thus, HCOH + O = HCOHO 
(formie acid). In the same way ethylic alcohol 
ìs converted by oxidation into acetic aldehyde, 
and by further oxidation into acetic acid, thus: 
CH3CH:HO + O = OH + OH2COH (acetic alde- 
hyde) and CH3;COH + O = CHCOHO (acetic acid). 
The alcohols, like other organic compounds, when 
burned with a eufficient supply of oxygen or air, 
form water and carbonic anhydride ; but if tho com- 
bustion is effected at a low temperature with an 
insufficient supply of air, aldehyde and other com- 
pounds are formed. The alcohols may be oxidised 
by a mixture of manganic oxide and sulpharic acid. 
From these reactions we see that the aldehydes are 
compounds intermediate between the alcohols and 
the corresponding acids. Methylie aleohol HCHzHo, 
ethylic CH;CH:HO, propylic CH, CH:HO, butylic 
C3H-CH:HO, &c., all contain the group CH»HO 
and oxygen unites with H» of the group, forming water 
(OH) and leave COH, which ia the group common 
to all tbe allehydes thus: HCOH. CH,COH, CH; 
COH, C,H;COH, &c., are respectively formic, acetic, 
propionic, butyric, &c., aldehydes, and the acids are 
characterised by the group COHO, which is formed 
by oxygen uviting with the aldehyde group COH 
becoming COHO. Formic, acctic, propionic, butyric, 
&., acids are respectively symb :lcally represented 
by HCOHO, CH3COHO, CoH;COHO, COH;COHO, 
Xe. The group COH ot the aldehydes is converted 
into the corresponding alcohol by the action of 
nascent hydrogen forming the group CHzHo, the 
alcohol radical CnHon + 1 remaining unchanged. 
There are aldehydes formed from the monohydric 
alcohols, Cn Hzu + 1HO, CnH.n — 1HO, and 
CaHzn —7HO. There is also an aldehyde glyoxal 
(COH 2 formed by the ah-traction of four atoms of 
hydrogen irom glyco! (CHIO. or by the oxidation 
of alcohol by nitrie acid, thus: CH3CH:HO + O; = 
20 Hz + (COH). The following are the aldehydes 
derived from the CnHen + 1HO series of alcohols 
—viz., formic, acctic, propionic, butyric, valeric, 
cenanthic, caprylic, capric, enodic, lauric, and 
palmitic, represented symbolically by HCoH, 
CH COH, C2H,;COH, CH, COH. CyHyCOH, Cglly3 
COH, Cr HH COH, CyHyCOH, CioHi COH, CU H23 
COH, CisHai COH respectively. The aldebydes can 


be formed by distilling the potassic salt of the acid 


series CnHon + 1, with potassie formate, thus: 
CH3;COKO + HCOKO = COKO: + CH3COH. The 
aldehyde CH3COH is converted by nascent hs drogen 
into the alcohol, thus: CH;COH + H» = CH;CH-HO. 
Sulphuric acid converts the alcohols into sulpho- 
vinic acid, thus: CHC HHO + H.SO,=HC2H,SO, 
+ OH, and potassic cyanide converts the sulpho- 
vinic acid into etbylic nitrile, thus: HC2H, S0. + 
KCN = H RSO. + CsH,CN. Potassie hydrate 
converts the ritrile into the alcohol thus: CeH,;CN 
+ KHO + OH: = CH, COKO + NH; Thus, by 
starting with potassic acetate, CH;CUKO, we have 
by this series of reactions ascende i to potassic pro- 
pionate, CsH;COKO, and by starting again with the 
latter we can obtain C;H-COKO, the ext higher, 
and so on, ascending the series of fatty acids. 

The aldehydes combine with oxygen forming acids 
thus CnHen + 1COH + O = CnHen + ICOHO. 
They eombine with hydrogen forming the alcohels, 
thus: CuHen + ICOH + He = CnHen + ICH-HO. 
They combine with ammonia forming crystailine 
componnds, thus: CnH;n + 1COH+NH3; = En Hen 
+ ICONH,. ‘They also produce crystalline com- 
pounds with the alkaline hyaric aulphites, thus: 
CnHen + I1COH + HKSO3 = HKSO3Cr Hon + 
1COH. When heated with an ammonia solution of 
argentic oxide, metallic silver is depo-ited, and they 
are converted into acids, thus: CnHon + 1COH + 
OAgs = CoHon + 1COHO + Age. When heated 
with potassic hydrate hydrogen is given off and a 
potassic salt is formed, thus: Cn Hen + ICOH + 
KHO = He + CnoHen + ICOKO. Sodium and 
potassium derompose the aldehydes, tbus : 2C,;HyCOH 
+ Ky = 2CıHCOK + He. Aniline acting on the 
aldehydes forms diamines, thus: 2CH,COH + 
2C65H;N Hoe N (CoH) 

44% + 20e. 
N (C2H;) 

Hydrocyanie acid converts aldehyde into amido- 
acids, thus : CH;COH + HCN + OH N 
(CH4COHO) He which is alanin or lactamic acid, 
an amido-acid. 

Acetic aldehyde ean be best prepared by acting on 
alcohol (C2H,HO) by potassic bichromate and srul- 
phuric acid, and allow the gas given off to pass into 
ether, into which ammonia is passed. The ammonia 
forms with the aldehyde the compound CH;COHNH3 
which gives the aldehyde when di-tilled with dilute 
sulphuric acid. Or by oxidising CoH, HO in various 
other ways. When the vaponr of alcohol and air 
are passed through a porcelain tube heated to dull 
redness aldehyde is formed. It is prepared by 
placing four parta of CoH,HO,!'four of OH», six of 
H-SU4, and six of MnO. in a retort and distilling 
when aldehyde passes off and is condensed in a 
receiver cooled by ice By calcic chloride it is freed 
from water and alcohol. It is then mixed with ether 
and separated as de:cribed above. It is also formed 
by the oxidation of albumen casein fibrin, by the 
dry distillation of lactic acid or a lactate, and by the 
action of chlorine on dilute CHa HO. Again, it is 
formed when the dicbloride of diethylene diamine 
No(CeHy)eHe is acted on by argentic nitrate and a 
amall quantity of sulphuric acid, thus: N(CH H2 
Ch + 2NO2AgO = 2AgCl + 20H: + 2N2 + 
2CH3;COH. Acetic aldehyde has a molecular weight 
of +4, and one litre of the vapour weighs 22 eriths. 
It boils at 22° C. It is an inflammable volatile 
colourless liquid having a specific gravity of 8. It 
has a suffocating odour. It mixes in all propor- 
tions with water, alcohol, and ether. It gradually 
absorbs oxygen from the air, forming acetic acid. 
It unites with nascent hydrogen forming alcohol. 
It reduces silver salis to the metallic state. 
Potassium acting on it forms CH;COK, hydrogen 
being evolved. Phosphoric chloride acting on it 
produces ethylidenie dichloride, thus: CHCOOH + 
PC), = POCL; + CH;CHCle. 

Nitrous anhydride converts lactamic acid or 
alanin into lactic acid, thus: N(C2HyCOHU)H>2 + 
N-O, = 2C23H,HOCOHO + 20H2 + 2N». And 
hydrocyanic acid changes it into lactamie acid. thus: 
CH;COH + HCN + OH: = N(C:HyH2COHO. 
Chlorine acting on it produces chloral, thus: CH3;COH 
+ 3Cle = CUl1,COH + 3HCl. When treated with 
potassic hydrate a brown resinous mass is produced. 

When aldehyde ia kept in a sealed tube it changes 
into elaldebyde, a liquid, and metald+ hyde, a solid 
crystalline body, both of which are isomeric with it. 
Paraldehyde is another isomeric form, produced by 
diluting it with an equal volume of water, having a 
trace of nitric or sulphuric acid, and exposing to the 
temperature of OC. when meta'debyde cryatallises, 
and the paraldehyde remains in the liquid state. 
When it is digested with a saturated solution of 
sodic formiate in a sealed tube at 100°C. for two or 
three hours, it loses water thus: 2CH;COH = 
CHO + OH2. When it is treated with acetic 
anhydride in a sealed tube to 183°C. they unite, 
forming a colourless liquid, thus: (CeH39)20 + 
CH3;COH = CH;COH (C2H,).0, or Ce Hio O4. 

Benzoic aldehyde, C;H;COH, is obtained from the 
cake which is left atter the fixed oil of almonds 
has been pressed out of the bitter almonds. ‘This 
cake contains amygdalin and synaptase or emulsin. 
It is crushed and made into a paste with water, 
when the emulsin acts as a ferment on the amygdalin. 
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The paste is pnt in a retort, and aftor a day hest is 
applied gradually and it is distilled, when the esren- 
tial oil passes into the receiver, accompanied by 
hydrocyanic acid and water. It can be fusified by 
submitting it to the action of ferrous cbloride and 
calcic hydrate and distilling, when the pure oil 
passes into the receiver freed from prussic or hydro- 
cysnic acid, which is very poisonous. 

Amygdalin CooHerNOn + 20H 2 HCN + 
2C;H 12053 + CH, COH. It is produced by the oxi- 
dation of amygdalin by nitric acid, and by the oxida- 
tion of albumen, caseine, fibrine, and gelatine by 
sulphuric acid and binoxide of manganese. 

It is also produced by heating benzylic chloride 
and plumbic nitrate with water together. thus: 
2C-H-Cl + Pb (NO; = OH: + N-03 + PbCle + 
2C6H,COH. It is a colourless liquid having a bitter 
taste, and an agreeable odour. It burns with a 
smoky flame, and isinflammable. Heated to 180 C. 
it boils and distils over unaltered. It is dissolved 
by ether and alcohol in all proportions, and to the 
extent of three per cent. by OH». When exposed to 
the air it oxidises into benzoic acid. Nascent 
hydrogen converts it into benzyl alcobol, thus : 
CH, COH x H- = C;H,CR-HO. When heated with 
solid potassic hydrate, notassic benzoate is formed 
thus: C,H;COH + KHO = C,H,COKO + Hb. 
When treated witk phosphorie chloride chlorobenzol 
is formed thus: CgsH,COH + PC), POC); + 
CH, CH Cla. It is converted into nitro-herzoic acid 
by concentrated nitric acid thus: (;,H,COH + 
HNO; = OH: + C; H; NO, It is so'd under the 
name of bydride of benzoyle. In medicine it is used 
instead of prussic acid. It is used for scenting 
soaps and for flavouring confectionery. 


Hugh Clements. 


THE KENTISH RAGSTONE AND 
CRYSTALS. 


14093. — IN reply to G. J. H.“ (p. 579) I stil 
consider the crystals referred to bear a greater re- 
semblance to the form of the pentagonal dodecahe- 
dron than they do to that of the six sided prism 
with pentagonal faces. I have made small models 
of these forms for the purpose of comparison, as well 
as of all tbe principal forms in which minerals 
crystallise. Of course it is possible, and perhaps I 
may eay probable, that the crystals are six-sided 
prisms so very much modified that it is utterly im- 
possible to distinguish between them and the dode- 
enhedrons. In the present case it appears to me 
thut the form of all the erystals is very similar to 
the pentagonal dodecahedrons, and unlike the ordi- 
nary six-sided prism. I am loth to believe that they 
are dodecahedrons in reality, from the considerations 
that I have never known calcic carbonate to crystal- 
lise in the cubic system, and would fuin believe that 
they are six-sided prism3 with pentagonal faces sọ 
far modified that they merge into the form of dode- 
enhedrons. Does G. J. H.“ think this metamor- 
phosis (considering the manifold freaks of nature) 
would be extremely improbable, or even utterly im- 
possible? I may say I have had too much expe- 
rience of competitive examinations to dream of 
stating on such occasions that cale spar ever 
crystallises in ths monometric system, because I am 
not quite certain that it does, and I know that 
examiners must bave set answers to the questions 
put, and these answers must range strictly within 
the domain of recognised facta. 

Examiners deal in facts, and facts alone, and if 
you venture to give opinions yon must on no account 
give your own, unless they tally with those of the 
examiner or these of some other recognised autho- 
rity. G. J. H.” still adheres to his statement that 
the six-sided prism is a secondary form of the 
rhombohedron. I will just ask him is the rhombo- 
hedron a hemihedral form, and is the six-sided 
prism a holohedral form? If so, is not the rhombo- 
hedron the derived or secondary form? It he is right 
then the oblique, double oblique, rhombic, and tetra- 
gonal spheroids and the h mihedrul forms of the 
tesseral system are tho primary, while the corre- 
sponding holobedral forms are secondary. The 
planes of all crystals are referred to axes, and on 
this reference is based the division of crystals into 
the six groups—viz., the octohedral, pyramidal, 
hexagonal, rhombic, monoclinic, and triclinic. In 
the first there are three equal axes, intersecting 
each other at right angles. The faces of the octo- 
hedron are all equidistant from the point of interzec- 
tion of the axes. And if this distance is represented 
by unity then the parameters are to each as 
1:1:1. In the eube each face is parallel to two axes, 
and intersects one axis at the same distance, which 
may be taken as unity; then, since each face would 
meet two axes at an infinite distance and the other 
at equal distances, we may represent the cube by 
« : 1: «. Tae cube is derived trom the octohedron 
by planes passing through each solid angle parallel 
to two of the axes. And the rhombic dodecahedron 
aymbol « : 1: 1, triakis octahedron m: 1 : 1, tetra- 
kis hexahedron : 1 : n, icositetrahedroa m: 1: m, 
and the hexakis octohedron m: 1 : n are all derived 
from the octobedron by planes placed in the positions 
represented by the symbols. 


The hemihedral forms of this system are derived 
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from the bolobedral forms by enlarging the alternate 
planes of the holohedral forms resp<ctively, until the 
intermediate planes have disappeared, when forms 
are obtained having only balf the number of faces; 
bence they have been termed hemihedral forma. 
And these forms are derived from the holohedral, 
and not the holohedral from the hemihedral. By 
taking the symbol O to represent the octohedron or 
1:1: 1, tben the symbols for the hemihedral forms 
O mO mom mOn ;mOn a’ On f 
2˙ 2 2 2 (23) and 2 for 
the tetrahedron, deltoidal dodecahedron, trigonal 


are 


2 


dodecahedron, hexakis tetrahedron, diakis dodeca- 


1 and tho pentagonal dodecahedron respec- 
tively. 

In the hexagonal there are four axe, tbres lateral 
of equal length ivtersecting the fourth or principal 
axis at right angles, and euch other at angles of 60° 
in one plane. 

The hexagonal pyramid is considered the primary 
form of the hexagonal system, all the other forms 
being derived from it. It is bounded by twelve 
isosceles triangles intersecting the lateral axes at 
equal distances from the centre, and the vertical 
axis at apy point m having the symbol mP. The 
hexagonal prism is derived from the pyramid by 
supposing the planes, instead of meeting the prin- 
cipal axis at the distance m, to meet it at an infinite 
distance, and hence parallel to the principal axis. Ite 
tymbol is therefore P, and, as it is inclosed by 
two six-sided planes, it has the symbol OP addi- 
tionally. The rhombohedron is derived from the 
pyramid by developing its alternate faces. 

I have referred thus briefly to the axes of 
crystals in order to show that they are the basis of 
the primary forms from which the secondary are 
derived. Hugh Clements. 


SPIRIT PHOTOGRAPHS. 


(14094.'.—A FRIEND having shown me a number 
of the above curiosities of art, it occurred to me that 
their production without supernatural aid might be 
accomplished. For the bencfit of those who have 
not seen similar specimens, I may say that they are 
likenesses of such persons as may choose to sit for 
them with the addition of such objects as figures 
draped in white in the background, bouquets of 
flowers, or markings of various kinds, probably 
caused by defects in the process. The conditions 
imposed on my attempt were that the sitter’s 
photograph should be taken, to all appearance in 
the usual way, and that the ghost should appear at 
development on the negative. To do this properly 
(or perhaps we should say improperly), it is necessary 
to have two cameras, with a dark slide that will fit 
either. Camera No. 1 is arrarged to take the sitter, 
while No. 2, in a separate room, bas been previously 
focussed on a made-up figure representing the 
desired ghost. The sensitiscd plate is exposed first 
for the ghost and then for the sitter. Both come 
out on development. The same can be managed with 
one camera by having it arranged to take the 
„ spirit” first, and after the exposure, removing it 
to take the sitter. Of course there may be other 
abate of taking these, but the above answers very 
well. 


Belfast. J. Brown. 


STOPCOCKS. 

[14095.]—I BEG to inform quo Animo,” before 
I answer his question, that J never read at random, 
and I will try to show him where he is mistaken in 
everything he says. In the first place, I did not 
pretend to use C. E. R.’s’’ own words, neither 
did I say that I did. What I went by was tho 
general tenor of the letter, and if quo Animo ” 
will look at the first few letters he will see that 
“C. E. R.” quite supported him in his theory; £o, 
even if I had misquoted ‘‘C. E. R.’s”’ words, I was 
not wrong in writing as I did. quo Animo ” is 
quite me ais ree my thinking that I was sup- 
porting ‘‘ A., Liverpool's statement: against his. 
As I stated in the beginning of my letter, that bad 
it only been quo Animo ” and A., Liverpool,” 
I would not bave written at all, bat the editor 
omitted this to save space. He asked in letter 13872 
How are etopcocks turned out so accurately in the 
first instance, because undoubt:dly the same method 
would be the one to set a faulty stopcock right 
again P’ I might just as well say, how area pair 
of boots made in the first instance, because if they 
want mending undoubtedly, Ko. When they are 
first made the cylinder is bored out (see Fig. 1), and 
the plug is turned; they are then ground in, leaving 
a clear space of about zin. at the bottom, generally 
three parts full of eome kind of sand. Now, if a 
tap of this class requires grinding in, let him bore 
or turn out the cylinder and turn the plug. He will 
now find the plug nearly or quite jia. too amall for 
the cylinder ; yet this is what he says is undoubtedly 
the way to set a faulty stopcock right again. This 
ought to convince him, on reading his own letter 
13872, that he should let the matter drop. If he 
will force a screw tap through a nut witha one-ended 
wrench, it will cut what in work-hop language is 
termed a drunken thread, and, if it is a cold morn- 
ing, he will have a broken tap if he is not very 


careful. 


Now the violent and uneqnal strain on tbe | small craterlet in the interior of h.“ 


I annex 


screw tap is present in the stopcock, only in a les3 | a copy of the rough sketches made at the time. 


degree, and te prove it let him take a stopcock like 
Fig. 2, that requires grindiug in, mix greaze and 
blacklead into a stiff paste, spread a coat a!l over the 
plug, put it in ita place, give it a turn, take it out, 
ard you will see patches of a bright appearance. 
These patches or lumps are sometimes caused by 
the metal not being well mixed, as stopcocks are 
generally of the commonest metal that can be made. 
lf he were to puta stopcock in this state into the 
lathe, as he savs in letter 13789, and give it a few 
torns, he would have a fair stream of water running 
when the stopcock was turned off, because the 
lumps on the plug would grind into the cylinder, and 
form a hollow place all round the cylinder, so that 
the water could run whether the stopcock was open 
or shut. A tap like Fig. 2 might be re-bored, and 
the plug re-turned, if you have a good jin. of plug 


F/G.2 


E G. 


to spare at the top of the tap, only what would 
% quo Animo” do with the water passage, which 
would be quite as low down as shown by the dotted 
lines? Now, both taps, Figs. 1 and 2, could be made 
good jobs of by grinding in with the backward and 
forwa.d motion. I have seen clever men try to re- 
grind in taps with the brace (which would be far 
better than a lathe for this purpose), but they spoilt 
them after all the good advice they had offered them 
not to try it. I should be ashamed to put a tap into 
my latte to try to grind it in. In back numbers of 
the EN@LIsH MECHANIC I have seen answers 
enough on how to grind in stopcocks ; they all advise 
a backward and forward motion. Surely this ought 
to satisfy quo Animo.” If “C. E. R.“ will take 
a tap like Fig. 1 apart he might find a thick pallet 
of sand that was used to grind it in with. Chelt. 


SELENOGRAPHICAL.—To Mr. Gaudibert, 


{14096.1—THE crater alluded to by you in your 
letter in the ENGLISH MECHANIC for April 25th, 
1873 (No. 422, p. 143), as being in the centre of 
Hesiodus, is shown on Lohrmann’s map ( Karte 
des Monde), and also appears very clearly in the 
drawing of Hesiodus in his VIIth section (Schmidt’s 
edition). Hansen is shown with a very distinct 
central hill on both Lehrmann’s map and on section 
XII. He does not, however, show any craterlet on 
the floor of Hesiodus besides the one mentioned. 


Oa July 23rd.. 1874, I found a craterlet in the 
interior of the carious formation III ¿° W. of Fonte- 
nelle, which is not shown by B. and M. or Lohr- 
mann, &c., and is not found on your drawing in the 
ENGLISH MECHANIC for Aug. 5, 1870 (Vol. XI., p. 
468). Lambert. — On tbe evening of April 22nd, 
1877, I found a mall crater, now under the exterior 
of the E. walls of this crater, which, as far as I 
am aware, has not been noticed before. ; 

Mr. Birt, in a letter inserted in the ENGLISH 
MeEcuHANIC for Feb. 17th, 1871, mentions that he 
has not seen the minute craterlet on the north 
border of N. Posidonius, aud in your letter, No. 
3698, March 1, 1872, you note that, though you 
have invariably looked for it on every suitable 
opportunity, you have never been able to see the 
least trace of it. On May 29th, 1876, I was for- 
tunate enough to recover this craterlet, though it 
did not scem exactly in the position which Lohr- 
mann and B. and M. assign to it. I also saw a 


March 1. Herbert Sadler. 


DARK SIDE OF VENUS. 


(14097.!—ABsENcE from home has prevented me 
from replying sooner to Mr. Langdon’s inquiry. I 
did not notice any ‘‘ flickering light” on the un- 
illuminated side of the planet; but it seemed frome- 
times more, sometimes less visible, even, as far as 
I recollect, to total disappearance (I have not my 
note-book at hand). This may possibly be another 
way of expressing the same thing ; and if so, I think 
it may be explained by unsteadiness not of illumina- 
tion but of visual power, as frequently happens 
with objects—‘‘ glimpse stars for instance, or 
feeble nebulaa—just within the limits of visibility. 
If, however, a flickering of light over a constantly 
visible surface is intended, the explanation is not 
go easy, as we know of nothing analogous except the 
auroral light, which would obviously require to be 
extremely intensified and extended before it could, 
under such circumstances, be perceptible. 

T. W. Webb. 


ZODIACAL LIGHT—VENODUS. 


(14098.]—Have any of ours noticed the re- 
markable distinctness of the zodiacal light this 
spring? I fancicd the region which ought to be 
occupied by it appeared brigbtish on Feb. 25d. 
7h. 20m.; so to convince myself that it was not 
caused by the lamps of the town I walked round to 
the western shore here, leaving the town at my 
back. The note I made at the time was—“ Very 
vivid, but paled much close to the horizon by the low 
lying mista. It extended right into Aries, passin 
etween » and o Piscium, having its apex south o 
g Arietis. Its edges are very ill-defined—it seems to 
melt away into the sky.“ Feb. 27d. 8h. I have 
another similar note, Very vivid (comparatively), 
the cone extended to the middle of a line joining 
B Arietis (R.A. Ih. 47m. 54s., N. Dec. 20° 12’ 39”), 
and the planet Mars (R. A. 2h. 57m. 553., + N. Dec. 
17° 58’ 30” +). At Sh. 40m. parts of the upper 
portion of the cone were visible, the lower being 
obscured by clouds.“ And to-night (March 2nd), 
although rather foggy, it is easily visible. 

The so-called figures of Venus on p. 553, letter 
13975, are certainly very little like the sketches 
they are supposed to copy. The bright edge round 
the limb is shown much too narrow (about as 1: 3). 
The brightening towards the terminator is totally 
omitted. So also is the bright spot at a in Figs. 1 
and 3. The woodcut above it in the same column 
is excellent. 


Southampton, March 2. Frank C. Dennett. 


ASTRONOMICAUG NOTES. 
To Mr. T. W. Webb. 


[14099.]—Own the evening of the 25th ult., on 
looking at 2 939, te which you drew attention in 
letter 13938, I was rather surprised to see, or think 
I eaw, a faint point n p. the lucida of the triple. 
It appeared about as far from this as is the most 
N. star of the three. Would you tell me if this is 
the little star you mention in your letter? If it is 
I think it must be much above 13 magnitude, for 
my object-glass is only a 2fin. I see you place this 
companion p. the lucida, but I thought that what 
I saw was rather n. of p. Iam sure all the astro- 
nomical readers of ours would be pleased to see 
more frequently these notes by the author of 
„Celestial Objects.“ Mac. 


COLLIERY CATASTROPHES. 


[14100.]—As to the uprising of the floor of mines, 
as mentioned by several of your correspondents, 
4 T. E. J.“ in letter 14046, seems to attribute this 
entirely to the pressure of the pent-up gas, but this 
cannot be, as the roads often lift where there is no 
as. I think both agents come into play generally, 
the atrata pressing above, and the gas exerting its 
force from below upward. I should be glad if 
„C. M.“ would explain more fully what he means 
in letter 14047 by saying the gas would not explode 
by reason of its purity.” 
I cannot agree with C. M.’s statement respect- 
ing flame not being necessary to ignite light 
carburetted hydrogen (fire-damp). I am sure he 
cannot have tried the experiment. If he has not I 
would advise him to do so, and get the erroneous 
idea out of bis head. To prove his theory he brings 
forward the fact that gas used in houses will ignite 
when a red-hot poker is brought near. Certainly it 
will, but we don’t burn fire-damp in our houses ; the 
gas burnt in streets, houses, &c., is totally different 
from fire-damp. : 
The reason a safety-lamp becomes dangerous to 
use in an explosive atmosphere after having got very 
hot is that the flame, coming in contact with the 
wire gauze, so absorbs the bent and cools the flame 
that it will not pass through the gauze, but when the 
gauze becomes as hot as the flame, then it will pass 
through and ignite the gas outside. 

M. Chester. 


Marcu 15, 1878. 


TELESCOPIO APERTURES. 


i. Ir I were told tbat a telescope was of 
lim. aperture I should conclude that the exposed 
portion ef its OG. was circular, and of lin. in 
diameter (leiter 13840), but I should never suppose. 
if I heard that the power of a telercops was so much 
to the snch of aperture (letter 13309), that any but 
a square inch was intended. The light-grasping 

of an O.G. may increase as the square of ita 

„ but it increases as the area of the exposed 

portion ” of tbe O.G. increases also, and as it is 
custemmary to give the areas of circles (acd plane 
figures gesersiiy, so far as I know) in square inches, 
square feet, xe, why should a round inch be chosen 
for an OG.? Moreover, a circle of lin. in diameter 
is an i cb in one sense only; its area is leas than an 
ieh. Is it not then a mistake to speak of the power 
of a telescope as being so much to the inch of aper- 
tere, unless a square inch be used for the purpose? 


Shin. O.G. 


WOODEN SLIDE-REST. 


Ane. -I SEX D you a description of a wooden 
olide- rest for entting light screws for microscopes, 
&o., Which may interest some of your readers. It 
was mede by a friend of mine from his own design 
entirely, he never having even seen or rather 
examined a real slide rest. 

It eoesists of a wooden body, A (made of beech), 
to alide into the ordinary rest piece. Fig. 1 is section 
of side, and Fig. 2 of end, both cutting it in the 
centre of sliding block, B, which carries the cutting 
tools, C and O. and is propelled in two slides (as 
shown in Fig. 2) by the screw, L. 
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The same letters apply to all Figs. The two first | fastened all round, not continuously, but on stads, 


are to scale. the others not. A three-coned pulley 
is fixed on tha end of the screw, L, to be turned by 
a pulley running on a wooden shaft at the back of 
the lathe, which is turned by a strap from the 
mandrel. The pulley on shaft should be able to 
shift along, and fixed by a wedge. By having three 
motions you can get nine different pitehes of thread. 
I have drawn a rough sketch, showing arrangements 
in Fig. 5. Ickey. 


SUBSTITUTE FOR ORGAN PEDAL 
BASSES. 


[14103. —WHEN I said that Istriel fell into a 
similar error to myself, I of course alluded only 
to his initiatory attempts, and I hope he understood 
such to be my meaning. Unlike him, however, I 
was not rewarded with success, and am to this 
moment mystified to know how he has attained such 
ends with similar means, and so seemingly contrary 
to what one might expect from the theory of vibrat- 
ing bodies, the fundamental proposition being that 
a note, to be a musical sound at all, must be a com- 
bination of a tonic and its harmonics. Now, it is 
hard to realise how the latter can be obtained from 
the simple to-and-fro movement of a vibrating 
spring, excited as Istriel's is, by a pluck at the 
extreme end, and, setting aside the fact that the ear 
has become accustomed to such combination, its 
mechanical effects on the soundboard are great. 
There is, I think, little doubt that the nodal point 
of a vibrating rod or spring acts as a kind of ful- 
crum, by which the remaining portion acquires in- 
creased command. Fortunately, it is possible to 
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cat very accurately in their length, between which 
slides a box wood block, B, which carries the cutters, 
and D, the one for outside thread and the other 


ateel about tin. turned to gin. at left band 
3-16in. at right hand side, where there is a 

and pin. The thick black lines show where 
brass plates about jin. or rather less are screwed 
on fer bearings. The screw is cut with a screw 
plate or die. 

In the boxwood block, B, there is a bole fin. n 
diameter, bored for the cutter, C, which consists of a 
tight-fitting tube, F, in which slides the steel rod, 
C, having the point ground of a convenient shape, 
and a screw cut on the other end. The tube, F, is 
of brass, and cut away, as shown at G, to allow a 
cross pin, G, passing through the steel rod to slide 
backwards or forwards without turning, and is 
jammed tightly in the block, B. The tool, C, is pro- 
jected. forwards by the nut, H, which has a narrow 
groove turned in it to receive the plate, K, which 
slips on and is screwed through to the block, B. The 
cutter for inside threads, D, is formed of a bar of 
ateel din. diameter, with the end turned at right 
angles to the body and pointed; it slides through 
brass plate in the left hand end of frame, A, and 
end being squared fits into the brass plate 
bloek, B, and is propelled forward by screw, L. 
making the body, A, the best plan fer the slides 
serow two accurately planed slips on to the top 
bottom instead of cutting a groove, or else to 
on in the middle, and cut the groove in 
bexwood. I prefer the latter. The brass plates 
bearings, &., may be made of sheet brass. The 
the brass tube should be kept from apringin 
angle piece being placed under it, as at M. 
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test the acoustic effects of a body vibrating both 
with and without nodes. If, for example, one of the 
lower bass strings of a piano is plucked by the 
finger from about the middle of the string—and 
thie, I think, fairly represents, in duplicate, a 
vibrating spring, partaking as it does of a simple 
to-and-fro movement—the note given is a monotone; 
but though the amplitude of its swing is great the 
sound is very feeble, because the mere motion of the 
string itself through the air is not sufficient to pro- 
duce sound-waves, and it has not the power of con- 
ducting the necessary pulsation to the soundboard. 
If, now, the same string is struck with its hammer, 
the string no longer vibrates as a whole, but also in 
segments, and thelldifference in power is palpable, 
while if the finger be applied to the bridge the 
alteration is manifest—the first giving a compara- 
tively slow and jolting motion, whilst the energy 
in the latter is so augmented as to cause a partial 
numbness of the wrist, and the quality of the tone 
is rich and full. A free end wire will also exhibit 
like phenomena, and as it does not seem probuble 
that a spring will prove any exception, I cannnot 
but conclude tbat a sharp blow with a hammer will 
be found preferable to the twanging method. I 
must thank Fiddler for calling attention to 
another instance of vibrating strings, not exactly 
without nodes, for the manner of plucking is dif- 
ferent, but one in which motion, as a whole, is too 
great to allow of their distinct formation, and their 
ial absence is the reason of weak notes in the 
s. If the same were struck the increase of tone 
would be great, as can very easily be tested. 
Referring to a suitable soundboard I can speak 
only from theory, not having been successful 
enough with springs to warrant making one 
specially, but I think the principle would apply 
sufficiently well. The sound I have found 
yield the best results have been those that were 
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with intervals of about 9in. between. Those with 
one side entirely free exhibit, like the plucked 
string, too much motion, and, if tested by sand or 
fine dust, iostead of this settling into concentrie 
rings, etarting from each point of junction, it is 
torsed all about, proving that its energy is all wasted 
instead of settling into musical pulsations. There 
is a plan that I think will greatly assist its suscep- 
tibility, and that is to place stretched wires at 
intervals bearing on the bridge; the soundboard is 
thus between two springs, and answers to the 
slightest vibration. So far as the action is concerned, 
I think, for the ends to be attained, that it is per- 
fect, and though I think Mr. Gnikrod’s objections 
as to its quick repetition and the return of action are 
valid, I do not see how they can be remedied since it 
is obvious that ordinary dampers would be power- 
less against such an unruly vibrator, for the proba- 
bility is that they would be soon flying about the 
room to the possible detriment and certain conster- 
nation of its occupants. W. H. Davies. 


TELEPHONY. 

[14104.]—I HAVE found the annexed a very con- 
veuient arrangement in making a simple telephone: 
W is an ordinary wine- bottle cork, hollowed rather 
more than half out, C is asoft iron core wound with 36 


insulated wire (about 10 yards), and inserted in the 
hollowed cork, M is a permanent magnet pushed 
ee the bottom of W until it comes in contact 
with C, and D the diaphragm. The contrivance is 
very simple and not liable to get out of order. The 
sounds, too, are much louder and more distinct than 
in the ordinary telephone with the wire wound round 
the magnet itself. I do not claim originality, but, 
never having seen the plan recommended, thought 
it might interest some of your telepbone-making 
readers. Colchester. 
a 


(14105.J—I rmmnx J. C. F.'s” experiment, 
letter 14041, page 603, well worth attention, espe- 
cially tothose who are acquainted with the Morse 
signals. I work it as follows: — The ear is applied 
to the telephone, D, fixed to double line wire. A 


shilling and a half penny are rubbed bright, the half 
penny is laid on the wire at B, a piece of wet paper 
covers it at C, the shilling is laid on at A. Each 
time the finger presses the wire at E a distinct tap 
is heard in the telephone. It may be of interest te 
your colonial subscribers to know that Bell’s patent 
telephones are supplied to the colonies at a price 
(according to my thinking) which renders it better to 
buy than to risk time and disappointment in making 
one’s own. R. G. Bennett. 
23, Gt. Tower- street, 4th March, 1878. 


FERROTYPE PLATES FOR 
TELEPHONES. 
[14106.-—SomE correspondents say there is no 
use in removing the japan, and others say tbe con- 
trary, without giving any reasons. I have made a 
pair of telephones partly after *3” descrip; 
tion, which work well, and will give Senopehle 
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(let. 14043, p. 603) the reason why I thought it 
advartageous to remove a small part of the japan 
next the magnet. After buying the materials I 
found that one side of each ferrotype plate was 
much more strongly attracted by contact with the 
end of the magnet thar the other side. This I 
found was in consequence of one side being two or 
three times more thickly coated with japan thax the 
other, so I resolved to keep this thick coat of japan 
next the mouthpiece, 30 it would but prevent the 
rusting of the plate. Froma clipping of the plate 
I then removed the japan from the thinly coated 
side, and the result was greater attraction by the 
magnet than before removal. Sə I came to the 
conclusion that it must be advantageous to clear a 
a small part of the disc opposite the end of the 
magnet, and did so, with a round-pointed knife and 
glass paper. Before screwing the discs on I gave 
the clear spot a thin coating of spirit varni-h to pre- 
vent rust. Perthshire Farmer. 


LATHE FOOTWHEEL AND TREADLE. 

[14107.]—In the Feb. 15 number, page 553, 
13971,“ J. L.“ has been kind enough to express a 
desire to know whether my treadle arrangement 
was an accid nt or whether I had worked it out. I 
shall be very happy to teil all about it. It was, and 
was not an accident, if one may so express it. The 
fact is I had the excellent good fortune in my earlier 
life to possess two friends, both admirable practical 
workmen, and also good theoreticians, and all 
these points were matters of theught and considera- 
tion with them. 

One friend especially had given his more careful 
attention to the whole crank and treadle question, 
and his views were somewhat about a3 my lathe at 
present is. His lathe, too, went almirably, and I 
know had been altered by him to suit his views, 
which were that the crank rod should be about ver- 
tical at the last part of the pull down, which would, 
it was held, begin decidedly before the crank got 
level and end a little after. 

When I had my lathe I found it set so nearly 
correctly that I never have altered it. If I ever do 
I should put on a dodze which would enable me to 
shift the lower axis of the crank hook rod a little 
more out, and so try the position of vertical when 
crauk is level. My friend used a counterbalance 


just heavy enough to bring the crank at about 40°. | a binocular eyepiece. The rays after passing through 


see in 14057, p. 406, the use of a spring is advo- 
cated by Mr. Childs. I have not tried it because 
I really find my arrangements so perfect as not to 
be tempted. I think the spring would hardly be so 
pleasant in one point of view, and that is the inability 
of the spring to put the crank in the 40° position, 
which I find so very convenient. As to my lathe, 
it is on an upper room floor, and is a fairly powerful 
Gin. lathe. Ihe counterbalance gives apparently no 
vibration or roll, and it is only to be detected by a 
spirit level with a bubble, having one-tenth of an 
inch motion to half a minute of angle. With 
this on the lathe bed there appears to be a percep- 
tible roll, but only about 1-5Uth of an inch bubble 
motion. No hand could detect it. 

Remarhing that J. L?” was surprised at the 
ease of my footwhecl, I thought I would see if I bad 
erred in my 189 turns, one can err in counting, 
and I only tried it once. I first took off the crank 
hook and thoroughly cleaned the surfaces of crank 
and hook, then carefully oiled and tried the one 
tread. 34, 40, and 40 turns were what I got. I 
was a bit surprised and tried a run, crank hook 
part not jumping. I got only 130 turns. I then 
tried a lot of different oils. I, as a rule, use nents- 
foot with a trifle of petroleum in it, to stop the cold 
setting it, and enabling it to keep good longer. I 
tried almond, olive, pine, the thick deposit as well, 
then a very crude dark treacly petroleum, then 


f 
lard, but I did not do better, and rather worse with | cover, but based my opinion of its shortness of | 


best results by having one’s hook-rod arranged to 
shorten and lengthen, as well as by adding some 
contrivance for enabling the operator to shift the 
pin of the crank hook lower, bearing either from 
or toward the footboard. 

I myself am against the idea of the crank hook- 
ro l being vertical when the crank is level, because, 
ie I think a gets a sum total greater amount 
of square or all but square pull on if all is set about | Gn . ore ; j 
as nine iat and, aeon e on the Tife it would give fe een for 1670 is published. and accepting 
2 1 0 —I5 au tearoag aa 70 ae axes. General.“ I waited until I could obtain a copy of the 
8 ma hi < hia pull, too, seriously oblique. I report before replving. I believe my letter, com- 

o not think this point should be altogether lost | planining of the delay in publishing the report. was 
sight of. A. I. C. E. acknowledged in the column Answers to Corre- 
apondents,?? on February Rth, and having beer 
written some days previously—a fortnight ago— 
at the time of my writing would he, I expect. very 
near the date of the actual publishing. But is not 
Mr. Brabrook himself misinformed ” as to the 
report having been published at the date of his 
lettter (which appeared on March Ist), more thana 
month ago? The copy I now have is called 
Part I., and on page 2 I am told that Part II.“ will 
contain lists of friendly societies. &., &c.,”’ go that, 
at the date mentioned—unless the bookseller has 
failed to execute my order in its entirety — the 
report was not issued to the public, but only Part I. 
Will Mr. Brabrook allow me to withdraw any reflec- 
tions my former communication seemed to cast 
upon the office with which he is connected? The 
first part of the report seems (so far as I can judge 
from a cusual glance) to contain a great deal of very 
useful information, and showa, beyond doubt, that 
the Registrar's staff are doing their utmost to 
render the information collected by them valuable 
to friendly societies. I would, however, ask Mr. 
Brabrook to consider whether my suggestion as to 
the experience of sickuess returns now required 
from societies quinquennixlly wonld not be far more 
likely to be correct and valuable if the societies were 
obliged to render them annually instead of at the 
end of every five years? Separating, in such annual 
returns, the new members joining during the year 
from the members of more than one year’s membere 
ship, and then let the R gistrar's stiff analyse and 
compile the experience (thus collected year by year) 
at the end of each quinquennial period. On page 14 
the Registrar acknowledges that in those large 
societies who have furnished apparently correct 
(quinquennial) returns it has transpired that profes- 
sional assistance has generally been found necessary. 
Would not ep returns, a a sear or two, save 

he eyepicce are stated to he divided by a prism ard | this expense, which must be a heavy drag upon some 
Rel gent to each eye. The 9 est ion to this | Societies with ill-kept accounts ¢ And would not the 
method is stated to be that, owing to th distance of | BUcessity Of ance Ot eee 1 again bold 
nie eo Tom 195 . 5 1 1 that the forms on which the Oddfellows require 

is PE AP ; P . & their sickness experience to be furnished to their 
greatar objpotion—one indeed fatal to the iden. 1 central office, and for their own purposes, are far 
find that, when any contrivance whatever is a0 placed . preferable to the Government forms. Keeping, for 
as to divide the rays from eyepiece, the field of view the moment, the financial part of the question in 
is bisected, and one-half the fi ld is thrown one way | aheyance, should I be very presumptuous in advising 
and the other half the other. Thus we do not get that for sickness experience (apart from financial 
two similar pictures, but obviously two entirely | effect of continued sickness on particular societies) 
different ones, which cannot combine to form a the Registrar should press the adoption in the returns 
stereoscopic or even a non-stereoscopical picture, any | of seven days a week sickness, even if six days only 
more than a horse's hend seen with one eye and his | be paid. There is a class of society that must he a 
tail with the other can do so. I cannot conceive | sad source of trouble, I should think, to actuaries. 
how any one who had tried this could write a de- Will Mr. Brabrook kindly say if it is not so? 
scription of it as even a po-sible expedient, so that I allude to those who. after continuous sickness of 
am driven to conclude either that it is wrongly | certuin duration, deduct one day or two days per 
ascribed to Mr. Wenham, or that there is some very Week sick pay, or perhaps deduct or : sick pay, in 
important error. | lieu of the usual monthly contribution ! There must 

In reply to Measra. Schulze and Zeiss (1075) I as . oe 11 5 E. Na a ene 
must say that, while they deny my statement in| WO are interested in the suecessiul wor ing oF 
words, they admit it in fact. My cantion was | friendly societies, and I would ask aoy of the execu 
certainly needed as to the 1-1 fin., if as Mr. Zcisa | 


tive of such for an expression of opinion 5 o the 
: i . i i s inquenni rns. 
seems to admit, 410 lenses ont of 590 will not work labonr involved in the present quinquennial ref 

through the ordinary thin glass.. I did not notice 


I fancy many returns may be “judged” to] save 
the numbers on those I tried, and it is quite likely 


trouble, and, of conse rete this nthe case, 9 55 
: : ractically mislead, and are worse than useless; for 
they belonged to the majority. I did not remount | $ 7 
my objects on purpose to measure the thickness of 


REPLIES TO QUERIES. 


„% In thew answers, Oorrespondents are re- 
snectfully requested to mention, in each instance, 
the title and number of the query asked. 


(31576.1— Friendly Societies.—I thauk Mr. 
Brabrook for his information that the report of the 


MICROSCOPICAL. 
[14108.]—Now that Drs. Nicholl and Bull bave 


shown so conclusively the utter failure of Mr. 
Wenham’s methed of reducing the angle of other 
people's objectives, it is possibly admissible to inqnire 
how so able a man came to fall into a mistake. 
Reidera of the controversy cannot have failed to 
notice that Mr. W. bssed his objection to extreme 
wide angles on the ground of their impossibility. He 
has over and over again pnt it, that the angle of 
limit of refraction rendered it impovsible to make a 
dry lens of mora than about 87° angular aperture. 
Tt seems marvellous that no one bas ever called bis 
attention to the fact that angle of limit has nothing 
to do with the matter. 

The angle of limit of a beam of light passing from 
glass to air is undoubtedly below 45°, but from air 
to glass it is conversely the surface of the glass that 
forms the limit. 

Mr. Wenham baa, in fact, it appears to me, turned 
the idea topsy-turvey, and considered it as if the 
beam travelled in the otber direction. A beam of 
light impinging on a surface of glass at any argle, 
even if lin. from air, will be part of it transmitted, 
and form an image. Of courre in this extreme case 
the major part would be reflected. There is no 
angle of limit for light passing from a rarer to a 
denser medium, except the limit formed by the 
surface of the substance, and therefore a dry ob- 
jective is possible, as far as that only is concerned, 
up to 180°. In Hogg on the Microscope ’’ there is 
another idea ascribed to Mr. Wenham on pnges 115 
and 116, to which I should like to call his attention, 
and ask for an explanation. It is a description of | 


statistical purposes. I have seen a law of sick- 
ness” amongst assumed members, mentioned by Hue 
actuary—viz., in quinquennial periods call the total 


the stiff lard. Ithen recollected an old experience | working distance on the fact that it tonched before sickness of the first five years +, then, for the sarne 
that I bad found it unwise ever to clean off the | bringing objecta in foens, while with the same! members, call the sickness of the second period 95. 


crank, and tbat when I did I had to run the lathe a | objects thre> different 1-16in. wou'd all work freely. | 


considerable time before it got to its old state. I 
therefore re-oiled with the neatsfoot and worked it. 
Results were 120, 125, 136, 112, 132, 144, 146, 139, 
145 ; re-oiled with a drop, 163, 169, 177, 174, 181; 
touched with oil, all points in work, 190, 186, 196, 
204, and then I tried the pne tread five times and 
got an average of 49. In starting this experiment 
J remarked tbat the silence was not complete, but 
at the 2U4 runs it was so much more so that no one 
would bave, without caretul listening, heard any- 
thing. I think, however, that the single tread is 
the best of the two rough tests, for the other, or 
long run test, will be so very dependent on the 
weight of the wheel. Now, mine is a very heavy 
one, really two, and together, at least, one and a 
balf times the usual weight, and my point bearings 
are very well got up. I myself, years ago, took 
great pains to get my crank bearings round, fitted 
the hook well, and nicely polished all. They are not, 
either of them, case-hardened, but though only jin. 
wide, it is clear that they wear well. One thing I 
am careful of—that is, I prevent with every care 
the chance of grit or turnings getting at the bearings. 
Without in the least despisirg calczlatiozs, I think 
this is a case where it would be easier to secure the 


in the third quinquennium it should be g + y; 1p 
the fourth y + ( + y); in the fifth (r + y) * 
[y + (x + /- e., calling the quinquenniums Ad 2, 
3,4,5,&¢.,3 = 1 + 2, 4 = 3 + 2,5 = 4+ 3. aud so 
on in progression. Is there anything in thi.s 


Mr. Zeiss only tikea 410 out of 590 out of the compe- 
tition, and his letter, therefore, contains a needlers 
challenge. He has made during the last two years | 
150 with longer working distance. He will find, on 


9 : 2 4 7 $ ieti ic v “wh ~ 
referring to my letter, that Idistinctly spoke of those | formula? Some, societies, allow sick pay “when 
I had examined. They are not now in my possession, | partially disabled.” I believe this to be a great 


but if they were numbered lower than 440 he does not | abuse. How do actuaries allow for it when not 


challenge my assertion at all. Essex. 
[Much of this letter, referring to its last subject, is 


omitted, and we are indisposed to continue the con- 
troversy.— ED. 


distinct from total disablement.”— PERCY VERE. 


(31732. ]—Preparing Wood for Polishing.— K. 
think A., Liverpool,“ bas come to rather a haste. 
conclusion when he denouuces a filling of tallow anu! 
plaster as “humbug.” We bave a great deal of! 
polishing, and I have used no other filling for years. 
Besides baving the value of readily coming to a 
shine, it helps to bring out the skading, whereas tho 
effect of sizing is to annul this result, If A.” will 
try again on a piece of Spanish mabogany, one side 
with each preparation, he will, I think, be converted. 
-W. H. Davies. 


[31732.J— Preparing Wood for Polishing.— 
Does A., Liverpool, mean that tallow and plaster 
as filling are to be avoided? He says he found 
it a“ humbug.” What does that mean? Let the 
original querist refer to the index of Vol. XVIII.— 
DRAGdON's BLOOD. 


Tre number of miles of streets which contain 
mains constanty charged, and upon which hydrants 
for fire purposes could at once be fixed, in each 
district of the metropolis, is now as follows :— 
Kent, 80 miles; New River, 196; Hast London, 85; 
Southwark and Vauxhall, 1123; West Middlesex, 
70; Grand Junction, 414; Lambeth, 70; Chelsea, 
56, making a total length of 711 miles, and the water 
companies are ready to affix hydrants thereon when 
required by the authorities. The total number of 
hydrants erected is at present 4,459, of which 2,796 
are for private purposes, 542 for strect watering, 646 
for public use, and 475 in Government establishments. 


supplied with the financial effect of such allowances 7 
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(31781.)—Reversing of Locomotives before 
Starting. — A., Liverpool.“ will, no doubt, see 
from the answers to this question on pp. 608 7 that 
there is a part of the atroke when the steam has less 
power than at another, and that the theory I 
advanced was correct, which has been so amply 
explained on pp. 606-7. I take the opportunity to 
thank those gentlemen for their information, which 
will doubtless set all fears of A., Liverpool's on 
the subject at rest.— G. L. P. 


[3185t.]—Mixing Borax with Starch.—Add a 
small pinch of borax as aoon as you have made your 
etarch, which must be Glenfield starch, mixed with 
bot water. A very small portion of borax will make 
the starch as fluid as water.— POLARIS. 


( 31878. j — Bogie Tank Engines on the 
Somerset and Dorset Joint Railway.—I am 
somewhat surprised that your correspondent, ‘‘ The 
New Clock.” on page 607, has disputed my answer, 
on page 536, without having first made bimself 
acquainted with the facts. He writes that engines 
bare not been built at Nine Elms for the Somerset 
and Dorset Joint Railway, and that he is inclined 
to think that my statement is equally inaccurate 
witb respect to Derby.“ It is useless for The New 
Clock” to deny tho existence of these engines, as 
they are well known, and your correspondent, 
“L L,” page 488, states that he saw one running 
between Derby and Manchester. and he asks me to 
explain the letters S.D.J.R. Before answering this 
question I bad inquiries made as to the reason why 
this engine was running to Manchester. I found 
that “ L. L.'s” discription of the engine was perfectly 
coorect, and that the engine was on a trial trip 
before being handed over to the joint committe. 
This particular engine, No. 11, was not sent from 
Derby to the Somerset and Dorset Railway direct, 
via Bath, as several df the others bad been, but was 
sent up by a goods train,” without steam and 
„ anconpled.”’ over the Midland line to Brent sidings, 
and was taken hy a London and South-Western 
goods train to Nine Elms. It was kept there a 
week, workiug trial trips with an engine of the 
London and South. Western construction for the 
same line, after which it was sent from Nine Elms 
to the Somerset and Dorset Railway. I saw this 
engine myself being conveyed from Derby to Brent. 
As to those built at Nine Elms I have ample proof 
that the London and South- Western Railway 
Company have built engines for this joint line, and 
not many days ago l saw an engine of South- 
Western construction quite new, with the letters 
S. DJ. R. upon it. at Clapbam Junction. Also last 
week at Brent sidings I noticed another engine of 
South-Western pattern. bearing the letters S. J.. J. R., 
drawing a South-Western goods train. If the 
engines built by the Midland and London and South- 
Western Railway Companies bearing the lettera 
8. D. J. R. are not intended for the Somerset and 
Dorset Joint Railway, perhaps The New Clock” 
will oblige your readers, and also L. L.,“ page 488, 
by explaining for what purpose they have been 
built.—C. E. S. 
_ [81901.1—8oft Soap (U.Q )—is made with potash 
instead of soda. If you are accustomed to soap- 
oe a few experiments will soon set you right.— 

([31919.]—Eleotroplating.— These goods must be 
burnisbed.— Os. 

(31037.]—Telegraph Instrument and Block 
Dials (U.Q.).—I have an idea they are printed, but 
have no positive knowledge.—08. 

31945.— Time of Fall of the Earth to the 
fun —"“A Fellow of the Royal Astronomical 
Society“ has evidently been at some tronble to 
reply tomy question. As the querist, I have to 
thank him, whilst at the same time I bave to 
inform bim that, in all cases of circular motion 
about centres of attraction, and in which the 
attractive power or efficacy is abated in a duplicate 
ratio of the distance, bodies complete one-quarter 
of a revolution in the same time as they would fall 
to the centre, if under the influence of central force 
alone. This may be new to him and others; but, 
with oar Editor's permission, I will demonstrate 
that such is the fact. In the wean time, if 
F. R.A.S.” will look into the law next given— 

viz., that the squares of the times of fall from 
different distances in space are ns the enbes of the 
distances ®’—he will see the reason for the first-given 
law. The last law is arrived at by considering the 
case of falls of bodies from distances at which the 
value of 7 is no longer 32°2ft., but at 2 semi-diams. 
from centre equals J. at 3 semi-diams. ith, &c., &.. 
of 9. These laws lend to very interesting and 
important conclusions, and will enable me to show 
that the ann's attractive power on ninnetary matter 
is of greater intensity as @egards not only any 
difference that may be due to size or masa. but also 
as regards velocity: for instance, whereas the earth’s 
eficacy of attraction on matter may be measured (at 
different semi-diam. distances) in values of g, 
as A s, &c., so the sun's (or a mass of equal 
size to earth, and having same power Of 5 
é 7 í 
as sun) will be measured by near 210 9, , yd 
Åc. I hope to have the opinion of F. R. A. S.“ on 
the foregoing.—G. PINNINGTON. 


{31919.]—Table Legs.—A method of turning the 
ball for the legs of fancy tables was illustrated and 


described on p. 456, Vol. XIV., No. 356.—A3IATEUR 


TURNER. 
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[31960.]J— Drawing Rings out of Locomotive 
Tubes.—This operation cannot well be done when 
steam is up, and I. for one, cannot see its necessity 
0 0 a tube breaks, and needs prompt plugging.— 

88AR. 


(31971.]—Coating Wire with Guttapercha.— 
Several methods huve been given in earlier volumes. 
Perhaps winding on sheet gutta would answer the 
purpose. As to the work as it is done at a factory 
it would be necessary to have a machine to squeeze 
the gutta through a die, the wire pussing in the 
centre.—OBERKHOF. 


[81972.)—Ash-pan in Locomotives.— The ash- 
pan is necessary in both portables and locos., to 
prevent the access of air to the fire at times, and 
also to prevent burning coals falling on the road. 
Perhaps Engine's ach- pan does not fit close. In 
the case of a locomotive the ash-pan also prevents the 
dust from getting amongst the motion work.—k. H. 


[31973.]—Dantzic Spruce—Is an extract ob- 
tained hy boiling the young tops of the black 
spruce-fir. Auother kind of spruce is made from 
molasses or treacle, and, beiug fermented, is pro- 
bably intoxicant to a slight extent. Spruce beer 
prepared from fir-tops is antiscorbutic, and doubt- 
loss exercises a healing influence in colds, &c.— 

BIES. 


(31976. Compound v. Ordinary Condensing 
Engines.—In No. 675. p. €07, I noticed a reply to 
a query of the above title. The way, however, in 
which Marine Engineer” disposes of it is far 
from satisfactory. I am one of those who hold that 
with equal initial and terminal pressures and ratio 
of expansion there is no advantage in the compound 
system, but a disadvantage, even when considered 
asa heat engine. For example, take an ordinary 
condensing engine and a compound engine, and let 
the initial pressures in the high-pressure cylinder of 
the latter and the single cylinder of the former be 
equal, Now, suppose that in both these engines the 
steam is expanded down to two pounds above the 
line of perfect vacuum, every rational person will 
ndmit that, as the loss of pressure in each case has 
been the same, the same amount of heat has heen 
absorbed by the single-cylinder engine as by the 
compound engine. So far, then, no advantage is 
discernible in either; but Jet us look into the matter 
more fully. In the compound engine the heat is 
distributed over the areas of two cylinders, and 
therefore the fluctuations in temperature are not so 
great ns in the single-cylinder engine, which is the 
only good point I place to the credit of the com- 
pound engine, and which, no doubt. is more than 
overcome by the loss of pressure, and therefore loss 
of heat, in the transmission of steam from one 
cylinder to the other. It is here where the ordinary 
condensing engine obtains its advantage, for in the 
compound engine, as I have jnst shown, a certain 
quantity of heat is absorbed in keeping up the 
temperature of the pipes and other waste room, 
which heat cannot be said to be utilised, because in 
the single-cylinder engine all this beat is lost in the 
cylinder. and therefore performs duty. To put it in 
a simple form, we have in each case the same 
amount of heat to begin with, and at the termina- 
tion we find that in each casa we have Jost the 
same quantity; but in the single cylinder all this 
heat is repreeented by work done, whilst in the 
compound engine only a part of this heat lost is 
represented by work, the remainder being Jost in 
pipes, Ke. In conclusion, I would say that I nm 
not averse to compound engines under all cir- 
cumstances, and I admit that, as engines are at 
present constructed, I should prefer a compound 
engine: but, were I going to make an engine. it 
certuinly would not be a compound one, as I think 
that more can be done with a properly- constructed 
single-cylinder engine than ever was done by the 
best compound engine. In a single cylinder there is 
much less waste room than in the compound 
system. In some cases, however, when parties 
have engines already too small for their work, it is 
cheaper to compound ” than to put in a set of new 
engines. In most cases where firms put in compound 
engines, to begin with, it is more because it is the 
fashion than anything else. Do I hear some one ask 
how they came to be the fashion? My answer is, that 
when tke compound engine was first introduced it 
was & more economical engine. But since then 
times have changed, and with them my opinions of 
the steam-engine.—JOHN S. SUNDERLAND, Armi- 
tage Bridge, near Huddersfield. 


„ Solutions. — What is the 
nature of the precipitate -—NEMO. 

31992.) — Galvanic Belts.—If . Z.“ makera 
belt as he suggests, it will probably he as effective 
as any other form of galvanic belt.— IN FID EI. IS. 


(31993. — Weight of Sulphuric Acid. — The 
weight will depend on the quantity of water.— J. H. 


[32093.]— Brass Cannon. —TO “J, B.“ —I give 
emphatically Pynch's advice, Don't.“ Casting 
guns isa business requiring great experience, and an 
ordinary brass-founder should not undertake it. Gun 
metal is composed of 9} per cent. of tin, with 
903 per cent. of copper. If J. B.” will advertise 
his address, I will inform him where I saw some 
good second-hand guns for sale, about the size he 
requires.— R. H. Y. C. 


(32097.]—Sunrise.—I thank A Fellow of the 
Royal Astronomical Society’? and Edward M. 
Richards for their attention to my inquiry. Each 


will have perceived that my stock of astronomical 


knowledge is but scanly. Referring to the informa- 
tion given me by the former, I have seeu in the 
„Cabinet FEncvclopedia’’ edition of Herschell's 
“Treatise on Astronomy?’ (1533); cap. 1, sec. 43., 
that when the sun is apparently first visible in the 
horizon its disc is actually below it, and to the best 
of my recollection, having observed ita rising 
through a coloured glass, it is as nearly as may be 
five minutes from the appearance of its upper edge 
until the whole orb can be scen. Assuming the 
Government Ordnance maps to be printed due North 
and South, and the latitudes and longitudes of the 
towns given in the index of S.D.U K. mapsa to be 
accurate (the index does not give 11), the latitude of 
my honse is as nearly as may be 31’ South of the 
Observatory at Greenwich and 3° 41’ West longitude. 
I much regret that I have no earlier volumes of the 
ENGLISH MECHANIC than June. 1875, when I first 
heard of the publication. Referring to the reply of 
Edward M. Richards, I have not a theodolite, but I 
suppose this would be more ensily procurable than 
the back numbers of the ENatisH MECHANIC, 
though as yet I have not the slightest idea of what 
is meant by running out a meridian line.“ As to 
the plumb-bob, I suppose I could manufacture one 
with sufficient accuracy by boring a hole lengthways 
through an egg-shaped piece of lead, turning it down 
in my lathe, and then passing a stout darniug-needle 
through it. I have masons’ levels (the triangular 
ones, I presume) home-made and fairly accurate.— 
J. L. H. S. 

[32103.] — Organic Chemistry. — Having been 
invited by Mr. Grey to throw some light on 
isomerism, I am anxious to do so, but I am afraid 
my condenser will prove powerless in throwing a 
beam of light on that subject, and I am unaware of 
auy satisfactory explanation by any chemist of the 
numerous cases of isomerism that occur in organic 
compounds. The intricacies of this subject are like 
the windings of a labyrinth through which the 
experimenter has to grope his way in the dark. 
Considering the number of elements that enter into 
the composition of organic compounds are so few, 
and that the varieties of qualities are so great, 
they cannot be due to the contained radicals alone, 
but mnat be influenced in a great measure by the 
molecular arrangement of these radicals. am 
inclined to agree with Mr. Grey’s opinion about the 
normal and its isomers. The instance mentioned by 
Mr. Grey is a wonderful example of isomerism—Vviz., 
that of ethylic acetute or acetic ether and butyric 
acid. These substances though wholly different in 
ail their qualities yet contain exactly the same 
amount of carbon, hydrogen, and oxygen, and have 
the same specific gravity and molecular weight. 
Butyrie acid, smelling like rancid butter, ie an oily 
liquid that causes alkaline carbonates to effervesce, 
reddens litmus paper, and boils at 150° C, while 
acetic ether is n limpid liquid, having an agreeable 
odour somewhat like that of apples, and boils at 74° C, 
Acetic acid has the formula CH;CoHo, potassic 
acetate CH,COKO, and ethylic acetate will have the 
formula CHC (C2H,i0. By acting on CH,CO 
(C: H) O by KHO we obtain CHACO KO and HHO. 
but when we act on butyric acid C,H COHO by KHO 
we obtain C;H;COKO and OH. From this reaction 
we conclude that the K in KHO displaces merely the 
H in the group COHO or the radical, such as CsH;, 
which takes the place of the H, and that the radicals 
CH; and C,H- are unaffected in either case. The 
reaction, perhaps, might be made plainer by sbowing 
sel Sowa by means of graphic formule. Butyric 
acid :— 


H H H O L. 

| | I il 8 „ 
H-C-C-C-C-O-H + K -0-H 

bot 4 Eaa 

H H H 


Potassic hydrate becomes by the interchange of the 
elements K and H potassic butyrate :— 


H HH 

1141 
H-C-C-C-C-0-K + H-O-H 

hn 

H H H O 


water; and ethylic acetate 


becomes by the interchange of the radical C- H; 
and K — 


5 i 4 10 RN 
H-C-C-O-K + 627 70 0-H 
1 . 


potassic acetate and ethylic or common alcohol. 
From a consideration of the above formulæ and the 
reactions produced, we observe that the KHO does 
not break up or act on the group firmly interlocked 
to the lett of the O, above which is placed the letter 
L in both cases, but on the outlying clement, H, 
and the radical, C,H, (to the right of O marked L), 
which are, as it were, loosely suspended or attached, 
and are. therefore, easily displaced by the K of the 
group KHO. There is isobutyric acid, 
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H 
H-C-H O 
( b-o-n 
-n 


H : 
so that we have at least three substances bavin 
the same composition. Thus we have two butyric 
acids, but when we turn to valeric acid we find that 
its molecular structure can be represented in four 
different ways, and that three have been identified, 
and are known, while the fourth has so far eluded 
discovery; they are the normal: 
H H HHO j 
| 111 
H-C-—C-C-C-C 


Potts 
H H H H O 


the isovaleric :— 


bey are 5 7870700 symbolicnlly by C,H,COHO, 
CH CHa), CH COHO, CMezCOHO, and MeEtCH 
COHO. The first and third are more symmetrical 
than the others. As in the case of butyric acid, it 
is the atom of hydrogen to the right in the four 
graphic formuls given above that is not so 
thoroughly incorporated in the compound, and is, 
therefore, displaced by any radical or element 
capable of substituting it. The following cases of 
isomerism may be cited—viz: propylic alcohol, 
C:H;CH:HO and isopropylic CHCH (CH) ; 
ethylenic oxide (CH: zO, aldehyde CH,COH and 
oinylic alcohol C2H,HO;; lactic acid CHMeHO, para- 
lactic acid (CH.)2HOCOHO, and methyl glycollic acid 
CH;:MeOCOHO: the four forms of tartaric acid; 
fumaric, mallic, and isomallic acids (CH)s(COHO), ; 
cune sugar and its isomers having the formula 
Cı:H20;; , grape sugar C,H),0, and its isomers ; 
starch Cg HIi0Os and ite isomers, &. The difference 
in all these bodies having the same composition 
therefore depends on different arrangements of the 
atoms of carbon, hydrogen, and oxygen. For instance, 
starch (C,H,,0;) has six atoms of carbon, ten of 
hydrogen, and five of oxygen, and by different 
arrangements of these atoms among themselves we 
obtain dextrine, gum, cellulose, glycogen, &c., the 
isomers of starch. Supposing we placed six black 
cubes on a chess-board to represent six atoms of 
carbons, ten blue eubes for hydrogen, and five white 
cubes for the oxygen inthe sugar. If these were 
arranged on the board in a different position con- 
sistent with the tetrad, monad, and diad characters 
of the carbon, hydrogen, and oxygen respectively, we 
should obtain dextrine, gum, cellulose, glycogen, 
Ke. The following are arrangements I have made— 


viz.: 
(l.) H H O O H H 
1 In WE l | 
H-C-C-C-v-C-C-H 
111 1 bt 
H O O H H 
| 
H 
(2) H H H H H H 
| l l | | l 
H-C-0-C-0-C-0-C-0-C-0-C-H 
l — — | 
H H 
(3.) H H 
l l 
H- C C-H 
l 
H-0-C-0-0-0-C-0-H 
l 
H-C C-H 
l | 
H H 


é&c.—HuGH CLEMENTS. 


| 


[82104.]—L. and N.W. Railway Engine, Corn- 
wall.—“ Itzaex ” says that this engine does not run 
in winter, whicb I know, fora positive fact, she does 
rcs when in for repairs, which is not very often. 
„8. J. W.” says that she does not run at more than 
35 miles per hour. I bave known her to run at 65 
miles per hour without pitching in the least. 
“J. A. C.“ says that she is heavy on repairs and 
nomirally useless, I believe she is very useful for 
running the different trains, especially those between 
Chester and Shrewsbury. He says also that he has not 
known her to run the limited mail. I have known 
her to ran the Scotch limited mails from Carlisle to 
Euston at a rate of about 75 miles per hour.— W. A., 
Crewe Works. z 


[32] 14. —Colourless Spirit Varnish.— Bleached 
shellac should be kept in the dark, and used as soon 
as possible after bleaching. This is a trade secret 
which I learnt from a Birmingham man. after fail- 
ing to diseolve the bleached shellac which had been 
exposed to light.—A BaRRISTER. 


[82119.]—Speed of Trains.—The Irish mails are 
always run by a single engine with 7ft. 6in. driving 
wheels, outside cylinders 16in. x 24in. of the 
Marmion and Pandora class. The train leaving 
Euston at 7.15 a.m., which is both Irish and Scotch 
mail, is ran by one of the new four-coupled engines 
with cylinders 17in. x 24in., such as Meteor, 
Disraeli, and sometimes by a single engine with 7ft. 
driving wheels and inside cylinders, such as 
Umpire, Burmah, &c. I do not know where the 
fastest rnns are made, but I have seen the Scotch 
limited mail run from Willesden to Harrow (54 
miles) in 5min, 20sec. That part of the line rises 
considerably, The engine was a single 7ft. — 
WILLESDEN, i 


[32120.]—Definition.—I thank Mr. Lancaster for 
his kind reply to this query, and as he has offered to 
give some further information, I shall ask bim to tell 
me the size and focus of glasses for eye uieee suitable 
to use with a 34 O.-G., so as to enable me to easily 
read the type in Answers column at 100 yards? Will 
Mr. L. further say if microscope eyepieces, A B C, 
may be used in the arrangement next the eye ina 
terrestrial eyepiece ? They will, I suppose, do for the 
celestial eyepieces ?—- DEFINITION, 

[32120.]— Definition. — The best objective will 
certainly give the most satisfactory results. You 
won't beat one of Wray’s Sin. O.-G.'s, price £6.— 

. C. DENNETT. 

32127.]— Flute.—If the flute you have is an heir - 


loom then by all means have the key Ff added to it, cal 


otherwise don’t do so. It is a matter of impossibility 
to play some passages on a four - keyed or six · keyed 


flute without the long Ft. I most decidedly object | wel 


to Old Philo’s’”’ statement, on page 611, that the 
long Fr key is never used worth mentioning. There 
is not a piece of flute music in Fy, Bh. Eo Ab, &c., 
written for the flute but what there are plenty of 
passages for that key which cannot be played at all, 
except by cross fingering ona flute, without the long 

ü. For example, let Old Philo“ take Nicholson's 
beauties, or any of the master works for the flute, 
and try to play them without the long Fy. Do not 
think you cannot play difficult music with a six- 
keyed flute—that is, a flute with two Fū keys, Bb, 
Ab, Cg, and Ex. You can believe me there was a time 
when I could play almost anything at first sight, 
and what I could do you can do, for I could not 
whistle or play a tune when I was 16, but determina- 


tion and without assistance overcame the difficulty, | be 


and I can now play halfadozen instruments, and 
read music as well as I can read a newspaper. 
There is Potter, a flute- maker, even now in London. 
Get one of Rudall's flutes, and you will find it all 
you desire. The two long C keys are no use to me 
in a flute.— T. CRIDLAND. 


ſ32140.]— Telephone Failures.—In addition to 
tay former answer to this query, I have to state 
that I have not experienced any difficulty with the 
telephone when using it upon a piano or musical box. 
I have noticed that every chord, and, in fact, every 
combination produced in the piano was conveyed 
intact to the other instrument, and in one case, 
although working through a distance of about 
200 miles (due to a resistance interposed in circuit), 
I found the harmony pure throughout, and not, as I 
expected to find it, alternating and discontinuous. 
I had previously imagined that the louder tones by 
causing the plate to vibrate more quickly, would 
produce a more powerful current of electricity, and 
that this travelling through the wire quicker than 
the weaker current should be heard first when 
reconverted into sound. This, however, was not the 
case. In regard to the band, I could account for 
the indistinctness on the theory of interferences, 
and also on the diminished intensity of the tones of 
each instrument in relation to its distance from the 
telephone. I am decidedly of the opinion that when 
the telepbone is placed in the centre of a number of 
musical instruments, so that each and all of the 
distances are equal, the whole of them will be 
heard at a distant telephone. I had really hoped to 
pick out of the received sound the fundamental 
tone, and theu the harmonics in a rising ratio, but 
although I have experimentally worked upon this 
subject, yet I could not obtain what í had expected 
by theoretical considerations.— W. J. LANCASTER. 


{[32149.|—Thermometer for High Tempera- 
tures.—There are no thermometers which will 
enable you to read higher than about 640° F., but 
you may make a pyrometer which will do the work 


for you. An iron rod securely fixed at one end, and 
allowed to expand at the other end, is the best thing 
you can have. The rod must be connected with a 
system of levers, and a dial with an index o 

his you can easily arrange, and by getting the 
expansion obtained in boiling mercury, say 660° F, 
Then place it in melted flint glass, w you 
should mark 1,000° F.; it will be an easy matter for 
you to then make a scale running up to about 1,400° 

„ although you cannot depend upon the degrees: 
you must always he prepared to allow some 20° or so 
on either side.—W. J. LANCASTER. 


[32154.)—Stereoscopic.—You should mount the 
pictures in one plane, and not more thaa Sia. from 
centre to centre. Thus you should look for some 
point on both pictures, and measure between the two 
points, and the distance should not mach exceed the 
space between the two pupils. Of course, if you are 
an amateur and cannot tell which is right and left, 
by all means have two pieces of glass same size aa 
stereo card ; then put the two photos between the 
glasses and look at them in stereoscope. If right 
then mount them in same manner on card.—W. J. 
LANCASTER, 

[82161.] — Rubbers for Plate Blectrical 
Machine.—The rubbers for a 24in. plate should be 
made of pieces of wood 5 x 2kin. These should be 
covered on one side with two or three layers of 
chamois leather. between which and the wood a pad 
made of dry d be laid; the 


sides of the wood, and tacked all rocad with small 
tin tacks. They should then be connecte 
silk flaps, which ought to reach to within lin. of the 
inta on the conductor. The silk should be good 
lack ribbed silk, and may be covered with another 
thickness of the same silk, or with oiled silk. The 
rubbers shonld be mounted so ag to be brought close 
to the plate, and to be directly opposite each other.— 
. J. LANCASTER, 


W 

ee and Longitude.—A degree 
of longitude at latitude 20° is 65 02 miles, at 25° it is 
62°72 miles, at 45° it is 48 99 miles, at 50° 44 54 miles, 
and at 55° it is 39 76. Iam not acquainted with any 
simple method for obtaining the length of any 9 8 
ticular degree of longitude, or would have 
pleased to have given it.— W. J. LANCASTER. 


32170.]— Pianoforte Playing.—I am much 
obliged to the several correspondents who have given 
replies to my query, but should like to add a remark 
with reference to the answer given by Fiddler.“ 
He implies that m only idea 1 to obtain mechani- 
accuracy, and very properly warns me against 
working for that end only. I know. one lady, who 
practises some five bours daily, who plays jast as 
l as one of t pianos which we hear in the 
streets. My difficulty I may state, per more 
fully as follows :—I am acquainted with the radi- 
ments of harmony, and have studied the science 
music to some extent. I have, further, done a 
deal of singing in oratorios, cantatas, aud so forth, 
and find that my ability to read at sight and under- 
stand a pianoforte piece is much in advance of the 
finger dexterity which I possess, to play it properly 
when I have learnt it. So tbat my object in insert- 
ing this query is to obtain, if possible, some guide in 
selecting pieces, the study of which will enable me 
to spend the somewhat limited time which I have for 
practice in as profitable a way aes 
Fiddler recommends Beethoven's sonatas. These 
I know very well by sar, but I am afraid that it will 
some time yet before I can play them. Can any 
one recommend any series of pieces arranged 
5 to degrees of difficulty, and fingered 7 

F Batte ry.— Tbe cells will 
work well for about an hour. Why not make them 
up as Bunsen's, using a porous cell for the carbon 
alata: Then they will do what you want. The 4 cells 
would work well, arranged as above.— W. J. LAN- 
CASTER, ; 


[32178.]— More Telephones.—The wire must be 
soldered to the wire on the bobbin, and be careful to 
Wind on in same direction.—W. J. LANCASTER. 


[32188.] — Lantern.— The condensers may be 
mounted in the following manuer :—Make a ring of 
tin to fit over the lenses loosely, then solder the nag 
so as to make enter cell. Now, put this ring on to a 
chuck, and roll one end down, so as to forma Solder, 
then make another ring about lin. wide to fit into the 
larger ring, the larger ring being Ii in. deep. Now, 
burnish each end of the inner ring, so that it will keep 
the lenses in place when in the lower lens, bei 
placed in with plane side down. Then, on to this push 
the inner ring ; then place the upper lens’ convex side 
down, and fasten the lot down with a strong wire 
ring, also make a amall hole in two parts of the con- 
denser, to allow any heat to go out. The tube for 
Silber chimney should be very thin mandrel brass 
tube ; have no lumps of brass in it, bué make it as 
light as possible.— W. J. LANCASTER. 


[32191.]—Optical.—The plane side towards the 
light will give best results.— W. J. LANCASTER. 


|32192..—Tourmaline.—To Mr. LANcasTER.— 
A Nicol’s prism would be extremely useful to yous 
in fact, it has before struck me that a pair of — 
glasses, with two of Nicol’s prisms ia, would be in- 
valuable to captains, because they w destroy all 
the reflection from surface of water, and would thus 
enable him to see clearly anything in the shape of 
rocks or boats ahead. do not care to introduce 
anything that might by any evil-disposed person be 
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(92216.]—Boiler.—A ppended is a rough sketch, (32219.J—L. O. and D. Railway En es.— I 
showing mode of setting for a Lancashire boiler, | believe there are six engines belonging to t e Myrtle 
7ft. diameter, a8 adopted by all first-class boiler- | class, but, however, I can only vouch for four. They 
makers. The object of causin the draught to pass | are :—Hose, No. 75; Thistle, No. 77 ; Myrtle, No. 
firat underneath the bottom, after leaving the tubes, | 78. and Daphne. No. 80. Rose was built by B. and 
is to ‘equalise the temperature, thus preventing W. Hawthorn, Newcastle-on-Tyne, in 1863. I have 
straining and leakage at the lower seams and rivets. | seen them ranning between Oxford Junction and 
If the draught, on the contrary, passes along the | Seven Oaks, Beckenbam avd Norwood J unction, 
sides first, the upper part of the shell and tubes are | Sittingbourne and Sheerness, and Chatham a 
rendered much hotter than the lower portion; con- Rochester. Myrtle bas lately been chung 
sequently, the expansion and contraction are un- carriages at Victoria Terminus. I cannot say tha 
equal, causing serious straining, especially if the | they are running now at the rame places, as they 
W ber introdnosd # s ate pvel, ana cole. seem to be rather unsettled in their work. G. L. P. 
is does not apply quite so much, in the case d $2223.|— Venetian Blinds.—To make green 
Galloway boilers, as the circulation 1s more perfect, | paint el grind a pound of Chinese blue and 
chromate of potash together, and mix them tho- 
roughly in common copal varnish, thinned with 
turpentine. The blue and the chromate must 
ground to an impalpable powder, and the tone of 
colour varied wit the amount of each ingreaien 
used. A yellow green requires about twice the 
quenti of chromate of potash to that of the 
hinese blue.—H. CRAWFORD. 

(92224.|—Ruby Pin of Lever Watch.—The 
fault of your watch lies in the pin in the lever not 
heing sufficiently close to roller. All you have to do 
is to bend the pin a little towards the roller. If you 
bend it too clore to the roller the balance won't 
vibrate freely. —R. HUDDY. 

a (32228.] Pere by Stoves.— Water is sometimes 
added to paraffin by dishonest traders. It can 
detected by a “ sputterin » in the flame. If you do 


called shoppy, but I am just now 80 interested in 
-ation (writing a lecture on it), that I would 
wiling lend you a pair of prisms arranged to suit 


rested. Mr. Wray's sbjn are about the only 
j y free from this defect. As 
to the achromatic eyepiece, all I can say is that I 
dent Eko it. When using the din. mirror last 
autumn. I always preferred a Huyghenian 132 power 
adie nigh Saturn, to a 215 or 440 achromatic 


advise for a 4in. achro. (or mirror) would he 60 
3 120,200, 300 (Huyghenian), and 400 (Rams- 


(à e., for taking the whole of the discs at once), aD 
comets, 120 and 


for the examination of lunar and planetary. detail, 
alse for the resolution of closer o usters, an 

division of double stars. 300 and 400 have to 
reserved for the examination of difficult objects on 
the finest evenkogs. For the examination of sma 
col red stars, some yas and some stars want differ- 
ent powers; buat I will not advise on this subject. as 
1 lack experience.— FRANK C. DENNETT. 


[3205.}—OMing of Blato Wails.—I have read 
that nails used for gardeniv and other outdoor 
work, should be made bot before immersion in the 
oil.—F. F. C. 
32306.}—-Oiling Slate Nails.— Get them very 
bat not red hot, and dip them in any kind of 
common oil. You could use an old Piece of sheet 
iron fall of small boles to heat them on. Let them 
remain in the oil till they drain all off on pulling out, 
except enoagh to form n good scale or coat. You 
will soon learn the time for this with a little 
practice.—CHELT. 
Pw bp 0 presume by show objects“ 
“J.” means objects suitable for exhibition to a 
circle of friends, and calculated to afford pleasure 


any water to the oil. It causes the wick to char and 
amoulder, and creates & smell. Itis about the worst 
thing you can do to use such a mixture. ARIEL. 

(32220.]—Davyum.—A very rare metal, dis- 
covered in platiniferous sand by Sergins Kern, of St. 
Petersburg, June, 1877. It is silver-coloured, density 
nearly 9'4, or between copper and bismuth ; chemical 
equivalent about 150—154. Fora number of its re- 
actions see papers in Phil. Mag.. August and 
November, 1877.—J. BROWN, Belfast. 


car J- fun Question. — Sinoe tbe two 


owing to the insertion of a number of conical water- 
tubes in the oval flue tube. Still, it is preferable, 
where the arrangements permit of doing 80. to take 
Al instruction to them. If so, J think “J the draught dast ap An a The 0 in ie 
- . : f | cases, shou elive some 3in. above the t Sore 
be wall pleased with specimen os opiychua, Auge furnace crowns, by means of a horizontal perforated | and direct to the dip, its length to where the cross- 
dis end. Coscivodisens Triceratium Cymbella Pin- | Pipe carried several feet into the boiler. As regards cut mine would gain, the top seam will be 509 feet ; 
nolaria, Surirella, Pleurosigma, Gomphonema gemi- the comparative merits of the two systems, steam, | therefore, 500 foet will be tbe hypotbenuse or longest 
natun, i 


and Ortbosira. Tastes of course, differ; d | side of the triangle, and 50 feet the perpendicular ; 


no doubt, may be generated more quickly from col A 

water at starting when the draught takes the sides then to find the length of the cross-cut mine or base 
in | of triangle you proceed as follows :— 

J 


first; but as this is a secondary consideration in 
boilers of this class, it does not compensate for the / 600 — 60 = 407 ö feet, 
710 — 1? x 50 = 407°5 


In the above case I am supposing the two scams of 
coal are vertically 50 feet apart; but if they be 
50 feet apart by an imaginary line taken at right 
angles to the line of dip. then the question will stand 


thus — 


the two sides being given to find the other aide. 
7: 60 :: 10 : 500 feet—that is, supposing you 


many of them can got arranged in 


symmetrical 
and I have no doabt J.“ would fir d them to be all 
he desires.— E. MAWE SMITH. 


(32207.)—Diatoms.—The following are good 4 llc ape 
diatoms ow :—Heliopelta podiseu draught at the back of the boiler, bringing it to the 
for show :—Heliopelta, MP tino; Arach- front by the two side flues, and returnin it under 


idi i i i 2 ° 
ef Aulacodiscus Actinocylas, Actinoptycbus, | the boiler to the chimney, as chown roughly by the 


OMI * Triceratium, and Isthmiabewosa.— Jota BP = 609" fect, 
(32212. )- Old Oak. Lay on liquid ammonia with or U I x 50 5024 „ 


— ALEX. CAMPBELL, Coal Miner. 

(32237.]}—Coal Mining.—If the two coal seams 
are 50ft. apart, measured at right-angles to the 
seams, the cross-cut will be 502ft. Gin.; but if 50ft. 
apart in a perpendicular shaft, seams baving a 
gradient of lin 10 a level cross-cut wili only be 


a rag or brusb. The colour (on new oak) deepens 
directly, and does not fado, this being an artificial 

of the process arising naturally from age. 
(Extract from receipt book.)—F. F.C 


{32214. —Violoncello.—The scratches may be 
rendered visible by rubbing a little French polish 
isto them. The only thoroug remedy is to have it 
re-varmished. If tbe cello is a superior instra- 
ment. with god oil varnish, I should say, “let it 
alone. C. P.T 


(s2214.]—Violoncello C.C would do well 
to let the scratches on his instrament alone, as 
attempts to remove them generally make the matter 
worre, unless the belly is entirely revarnisbed, which, 
bowever, might seriously injure a good instrument 
both in looks and tone. There is a fine course of 
studies for the cello by De Schwert. vrhich can be 
obtained through any mvsic-seller.—SKILSCH. 


(32316.}— Boiler Fiue.—In the case of a double. annexed sketch. The dimensions figured are nearly 
fined boiler, it is best for the smoke, &o., to first | those usually adopted, but, of course, the actual 
return under the bottom. and then back again at | proportions of the fues will depend ou those of the 
each side, for the reason that it is easy to keep the | internal tubes and grates, rapidity of combustion, 
very bottom (inside) clean in the case of double | &c.—W. Moks HAD. 


he best. If moderately pure or soft water be used |. 82218 J-. N. Railway Hngines.—The follow- 
ing are a few of the dimensions of the express engines 


8 which style is adopted. — W. built by Mesers. Fowler and Co., for the above com- 


ij Yj 
Ch , . 


MQ 


(32237.]—Coal Mining.—“A Constant Reader” 
would require a cross-cut 510ft. in length from the 
lower to gain the upper seam, driving it water level. 
—SLAMAMAN. 

{32239.1—Bicycle Bearings.—! decidedly recom- 
mend Bristol Bicyclist to avoid rollers ; they are 
good in theory, but only for a short time in practice. 
Cones are best for back wheel, but nothing better 
than steel parallels for front wheel. such as on the 
Premier machine by the same maker he names.— 
W. L. RENNOLDSON. 


(32245. — Brunswik Black.—There are two 
kinds of 

The way the best is manufactu is as follows :— 
In an iron boiler, over & slow furnace, 9olb. of 
foreign asphaltam is boiled for about 13 hours, and 


16.}—Boiler.—lf your boiler is seated so that pany in 1860: ` l ft. in. oil is then emptied into the boiler containing the 
the flame goes through the flue tubes, back under | Diameter of leading vbeels = $ g asphaltum. They are th boiled together until, 
tbe bottom of boiler, and tben on sides to chimney, | Diameter of driving and trailing wheels, . 7 0 apes trial, the two mixtures will roll into bard pills. 
you will find it more to your advantage through less | From centre of leading to centre of driving The mass is then cooled, and mixed with 50 gallons 
frequent repairs. By bringing the flame back on the ass aaa an Me Gs 9 6 | of turpentine. Common Branswick black is made 
sides, and then under bottom to chimney, you may | From centre of driving to centre of trailing as follows: —112lb. of common black pitch and 112lb. 
get more steam. bat it canses much more unequal J 88 g 6 |of common asphaltum made from tar are pa in an 
à and contraction, as F have found from | Total wheel base . side. distant from 18 0 | iron boilar, and boiled for 33 or 40 hours, by which 
baving to repair them. By arranging as in first | The cylinders are placed inside, distant from time the gas and moisture will have evaporated. I 
method you keep the boiler at a more equal tempera- centre to centre o e oe 9 4 |remains standirg for two nights, nd On the third 
¢ure.— PRACTICAL BOILEB- MAKER, Diameter of cylinders ... = — == 7 1 5 | morning is re-boiled. As soon as it boils 32 gallons 
(32216.)—Boiler.—I have bad great experience | Length of stroke 3 0 ok boiled oil are added; then 40lb. of red lead and 
g jo | Mlb. of litharge are gradually introduced, and 


in that ches of boilers, and find it bette i iler (smallest) .. 
in class of boilers, and find 1 r to fire | Diameter of boiler (smallest) i ed for 12 hours, or until it Jin roll very hard. 


the tuhes, returning along each side, andthen Length of barrel of boiler 5 de . 10 1 or 

under the bottom, to the chimney. By so doing the eq. ft. When ready for mixing, 80 gallons of turpentine 
Sediment which settles at the bottom of boiler dees Total heating surface i bait | are introduced, until the whole mass is of a proper 
pot burn to the izon, as the heat is a little lower in ft. in, | consistency. This will dry in half an hour, it pro- 
temperature after passing along sides of boiler. 1| Diameter of tender wbeels ... 5 . 4 3 perly boiled. H. CRAWFORD. 

bave tried both plans, but find that to answer the The tender carries 2,£00 gallons of water. (32248.—Repolishing Marble Clock.—You will 


best.—H. CARTER. T. G. S. find that directions for polishing marble have been 
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given two or three times in the last two volumes. If 
there are not many scratches in your clock-stand 
you may begin with the snake stone. Black, and 
other coloured marbles, when they have been polished 
with the thick felt and putty powder, as deacribed in 
previous numbers, may be finished off with a 
moistened buff of clean old calico and a little putty 
powder. If your clockstand is made up of several 
pieces, as it probably is, you may have to take it 
apart before you can repolish it. To do this place 
it in water, and let it remain till you can separate 
the pieces by gently tapping a thin table knife into 
the joints. o longer the joints are soaked theless 
risk there will be of chipping the marhle. When the 
work is repolished stick it together again with 
laster of Paris, darkened with a small quantity of 
pblack. Let the mixture be thin, so that you 
may get fine joints ; and, before it is dry, wipe off 
the superfluous plaster with a clean white rag. Keep 
all grit away from the work.—W. H. 


[32240.]—Cementing Object-Glass.—As I have 
never had any experience in cementing object-glasses, 
I would rather withhold an opinion Before attempt- 
ing such a thing, I would advise Mr. W. H. Davies 
to try the effect of a stop of some 6}in. or 7in. aper- 
ture, when an object appears with a blurred limb, as 
he describes Mars. The curions effect as to the 
angular diameter of Mars seems inexplicable—i.e , 
supposing the observations were made on the same 
nights. How does the instrument deal with y? 
Andromede, and s Boötis? This last is a very diffi- 
cult star. I have known a telescope divide n Corons 
Bor. quite easily ; yet. with the same power, at the 
same time, fail with « Boötis.— FRANK C. DENNETT, 


seat Telephone: =$) I have wound about 
100 yards of insulated wire, No. 36. on my tele- 
phones, and they succeed well. (c) When the wire 
was wound direct on to the magnet no articulation, 
and a very feeble sound was heard. (d) When 
wound on a boxwood bobbin it was all that could 
be desired, and articulation quite perfect.—A. B. C. 


[82265.]—Telescope.—“ Disappointed One bas 
evidently been presented with a 2ft. Gregorian re- 
flecting telescope. The o coloured glass is to 
be used on the instrument in observing the sun. 
When other objects are to be viewed it must be 
4aken off. Probably it may be unacrewed. The 
small shield or disc is the small metal or small 
speculum, which must not be meddled with (unless 
out of adjustment, and then only by a person who 
understands telescopes) ; bnt if it be protected with 
a cap or cover, that must be removed before any- 
thing can be seen with the telescope.—8}IN. O.-G. 

[82265.| — Telescope. — Evidently the Disap- 


pointe One knows very little about the telescope. 
he deep orange-coloured glasses should be un- 


screwed from the eyepieces for ordinary work, and 
only added when solar work is intend What do 
eee seem- 


m mean about the small shield or diec 
ngly to cover the open aperture of a silvered specu- 
lum“ Is it a small apeculum that you mean. or 
the large one at the bottom of the tube. If L. O.“ 
does not obtain quite sufficient information about 
the small shield, perbaps he will send a sectional 
outline drawing of the instrument to ours.“ — F. C. 
DENNETT. 


[ 32265.] — Telescope. — Your telescope is a 
Gregorian reflector. The image falls upon the 
silvered speculum at the bottom of the tube, and is 
reflected on to the small shield,” which is a small 
silvered speculum, by which it is reflected through 
the hole in the large speculum to the lenses. The 
coloured glass is only to be used when looking at the 
sun, to protect the eyes from injury. To use it on 
any otber object you must screw off the coloured 
glass, and look along the top of the telescope to- 
wards the object; move the telescope until the end 
is jast above the object, then, looking through it, 
move the rack slowly, until you can see the object 
dae a Tho instrument will then be 5 

O. 11A. 


N Wheel. — For the purpose 
“J. B. C.“ requires it would be better to have the 
smaller wheel made of metal. 
in type-metal with flanges to prevent the rubber 
band slipping off. This should be just so mach 
smaller than the wheel as to insure a firm grip. If 
the rubber is too much stretched it loses its super- 
ficial ‘elasticity, and is more liable to injury from 
sharp edges, &c., otherwise it is almost everlasting. 
1 have bad one pair in use for years, and my velocit 
is 3,000 per minute. The band should be walcanised. 
and about jin. thick. I have mine made to order, the 
cost being 4s. per pound. I must confess my ignorance 
of ita trade name. The sizes of wheels mentioned by 
“J. B. C.” would, I should say, easily bore a lin. 
hole with a centrebit, but not with a twisted bit, as 
that enters too quickly with the speed, and will work 
only witha slower motion. This, at least, is my 
experience.— W. H. DAVIES. 


32273.]— Telescope.— 1 am sorry not to be able 
to give Totham a more satisfactory reply than I 
am going to. The reason why is that the telescope 
is not achromatic ; the O.-G. ix one of the cheap” 
ones. If you have Volume XXIII., jast turn to the 
number for Aug. 25, p. 614, and you will find my 
experience with a similar, though smalier objective 
My advice is, sell the imperfect glass you now have 
and purchase a smaller and more perfect instrument 
with the money.—F. C. DENNETT. 


[82274.]—Railway Wheels.—Provision is made 
for difference of distance traversed by wheels on oppo- 


The one I use is cast 


site sides of railway carriages in going round a curve 
by coning the wheels—that is, tapering them in an 
outward direction, so that when thrown by centri- 
force to the outside of the curve the outer 
wheels run on a larger, and the inner wheels on a 
less diameter than when running on the straight. 
In addition to this provision a certain amount of 
lay is allowed in many engines by making the axle 
haves of the leading and trailing wheels larger than 
the horn plates which slide in them, thus allowing 
from Fin. to lin. end play. Various other devices 
are also used, such as mounting the carriages on 
wheels in bogie frames, which are free to move on a 
central point underneath the carriage. But most of 
these plans for preventing slip of the wheels on 
curves have the objectionable property of increasing 
the oscillation on the straight. If you have access 
to back numbers of ENGLISH MEcHANIC I would 
advise you to look up March and April, 1874, in 
which is will find this question fully discussed.— 


{32276.])—Liabilities of Owners of Building 
Land.—All that Inexperientia need to do is to 
let the land as a garden, making the tenant liable 
for all rates and taxes, except landlord's property 
tax, which Inexperientia would have to pay to 
the collector or refund to the tenant. No doubt the 
land will be liable to poor rates, highway rates 
general] district rates, and any other local municipa 
rates usually paid in the borough.—THE YORKSHIRE 
YEOMAN. : 

[32277.]—Diatoms.—Referring to W. A. F.'s ” 
query respecting the diatom Aulacodiscus, I may tell 
him that I have bad sent me by a friend recently 
returned from the West Coast of Africa a small 
quantity of diatomacem taken from the River Congo, 
or the Livingstone, as Mr. Stanley would prefer to 


call it. I bave cleansed and mounted some, and 
there are splendid specimens of tha Aulacodiscus— 
I think the Aulacodiscus Crux. However, I inclose 
a rough sketch of one, and if W. A. F.” would like 
a little of the diatomacem I should have pleasure in 
forwarding bim some if he will advertise his address. 
—E. MAWE SMITH. 


32278. — . — I do not know 
„W. A. F.'s” method of transferring the scales to 
the glass, but I think, by simply pressing a portion 
of the wing upon the centre of his stide he will find 
a sufficient quantity of scales adhere for the purpose 
of mounting, and if hg should not be distributed 
exactly as he would wisb, he can, with the aid of a 
bristle, a magnifying glass, lens, and a little care 
arrange the scales more to his liking—at least. i 
have many times succeeded in doing so myself.—E. 
MAWE SMITH. 


(32220. —Two Boilers to One Engine.—Take 
a pipe from each boiler, and, at a short distance 
therefrom, join into one which take to the engine. 
Place a stop valve in each pipe between the junction 
and the boilers near to the junction. You may then 
work the boilers together, or each by itself, by open- 
ing or closing the necessary valves. Bear in mind 
that, though it is not necessary to have the water 
lines on the same level, yet, when working together, 
the pressure will equalise itself in the two boilers ; 
therefore, if they are of unequal strength, it must 
not be greater tban the weaker one will bear. 
should suggest a 3in. steam-pipe being used. It is a 
mee to put these in too small. —SrRA LRT 

DGE. 

[32282.]—Violoncello.—The theory of thickerand 
weighted strings is that, as each note requires the 
same tension to be of equal quality and power, the 
lower notes would have to be proportionately 
lengthened, but as this cannot be, the material that 
would be in the extra length is added to its bulk, and 
so satisfies the conditions. The explanation of the 
jar is simple, being caused by the contraction of the 
gut during dry weather, leaving the covering wire 
loose. Had the strings been covered, as they should 
have been, during their greatest contraction, this 
would not bave happened.—W. H. Davies. 


[82282.]— Violoncello.—The jarring is caused by 
the catgut shrinking from the wire-covering, from 
excessive dryness. Dipa piece of rag in olive oil, 
and oil the strings thoroughly from tail-piece to pegs. 

t it soak in, and then wipe off with clean rag. All 
oer strings improve by occasional oiling.— 


32282. — Violoncello. — Tbe reason of T. T's” 
third and fourth strings jarring in fine dry weather 
is on account of the gut inside the wire having 
slightly contracted, and thus leaving the wire like a 
shell on the string, which, however, is removed on 
the atmosphere becoming damp, precisely the same 
action as the old gut barometers or weather-glasses, 
A very good plan of effectually stopping the jarring 
noise is to rub a little fine olive oil on the strings, 
occasionally, of course, avoiding the part immediately 
above the bridge. The strings will absorb all the 
moisture they require, and the process will make 
them last much longer.—SKILscH. 


I | system in Great Britain.—A 


[82285.]—Indiarubber Binding.— You must put 
the papers between two flat boards, and knock them 
up quite straight to the edge you intend to cement, 
then rub some indiarubber cement all along with 
your finger. Be sure to rub it well in. You must 
do the work in a warm room mind, and not let paper 
slip. You may put them in a small copying press, 
with jast the edge out ; now get a little coarse muslin, 
rub a little of the cement on one side a little larger 
than the back of the paper, and when both are nearly 
dry stick them together and give them a good rub, 
and then let them dry. You can buy iadigrabbor 
cement better than you can make, at most large 
indiarubber shops. It is pure rubber dissolved in 
naphtha.—PoLARIS. 


322886.]— Heat from Coals.— Does the querist 
suppose that in any practical operations the effect of 
1 per cent. extra ash would be perceptible’? It would 
require very delicate observations and instruments. 
to appreciate the difference in the heating powers, . 
and the extraash might be more than compensa 
by other differences in the composition of the coals. 
—SI@MA. f i , 

(32286. Heat from Coal.—It is quite possible 
that the 98 per cent. combustible matter in No. 2 
coal would give off more heat in burning than the 99 
per cent in No.1. Different kinds of combustible 
matter give off very different amounts of heat in 
burning. For instance, hydrogen evolves more than 
15 times as much heat as an equal weight of sulphur. 
J. Brown, Belfast. 


(32288.)—Astronomy.—As T. F. R.” can only 
require an approximate answer to his query— 
$s Waving the moon’s meridian passage at Greenwich 
given (say, from Nautical Almanac), to find out at 
what time- (G. M. I.) the moon would cross the 
meridian in long. 3° W. F?“ —he will be quite near 
enough if he adds 12’ to the given time, the cor- 
rection for daily variation for this long. not 
amounting at any time to much more than half a 
minute. The same will also apply to a star or 
planet.—GEORGE BELL. 

; VVV order to find the 
G. M. T. of the moon’s transit over any meridian, 
take the difference of the times of two consecutive 
transits over the meridian of Greenwich, and apply 
the proportional part of it due to the difference of 
longitude. Example: To find the G.M.T. of the 
moon’s meridian passage on March 16th, 1878, in 
longitude 15° or Ih. west of Greenwich. o moon 
souths at Greenwich on that day, at 10b. 24°7min., 
and on the 17th at llh. 17: Pmin. The difference is 
52'Smin. ; therefore, 24h. : 52 8min.:: Ib.: 2°2min., 
to be added to 10h. 24°7min., because the longitude 
is west; so 104. 26 min. is the local time of transit 
over the meridian, 15° west of Greenwich. But we 
want the G. M. T.; therefore, we must add Ih. to this 
result, as the longitude is 15° west.—J. G. VINE. 

132289. — What is a Metre?— According te 
Captain Kater, who, in 1818, compared the standard 
yard of Sir George Snoek at with twe French 
standard metres by Fortin, the length of the metre 
equals 39 37079 English inches, the metre and yard 
having each their normal temperatures t. a., the 
yard 62° Fah. = 163° Cent.; the metre 32° Fah. = 
0° Cent. Later, he established the perfect equality 
of this yard with the standard yard constracted by 
Bond in 1760, and adopted by law, June 17th, 1824, 
as the Imperial standard yard. Mr. Miller, in 1856, 
after a long series of carefal ost fae deter- 
mined that the French standard kilogramme was 
equal to 16,432'349 grains Troy, or 2˙20 1621 pounds 
avoirdupois. The litre is equal to 1.760773 English 

ints. These figures are adopted by the French 

areau de Longitude, and ee with those in the 
tables annexed to the Act of Parliament passed in 

1864, authorising the employment of the metric 
ARRISTER. 


(2200,]—Link Motion.—I send drawings, which 


REVERSING HANDLE 


— 


I hope will suit C. E. G. H.“ — DoRSEFr MEMBER 
A. M. S. AND M. S. E. A. M. C. : 
(32296.]—Platinum Silver Alloy.—Dissolve the 
alloy in nitro-hydrochloric acid, breaking it down 
occasionally with a glass stirrer, to remove the 
silver chloride. This insoluble residue, after careful 
washing in boiling water, may be dissolved in 
ammonia, to insure that it contains no other sub- 
stance, then evaporated to dry, fused, and washed, 
which will give the weight of silver. The platinum 
may be assumed by the difference, or it cau 
directly ascertained by evaporating the solution 
and washings to dry, dissolving in a little water, 
adding chloride of ammonium and strong alcohol; 
the yellow precipitate washed with alcohol, an 
ammonium chloride is to be carefully ignited, and 
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32328] — Telephone. — I am surprised that 
4% John has failed altogether with the telephones, 
as he seems to have been very careful in their con- 
struction. It is certainly no detriment for the 
magnets to be tight in the holes—rather the reverse. 


abundant hot water, and the residue again trea 

till the acid dissolves no more silver. The alloy 
should be either filed to powder or rolled into a thin 
fim for the latter process.—SIGMA. 

(38297. —Galvanism.—A current would be pro- 
gueed in the cate described, and the zinc vessel 
would represent a zinc plate in @ porous cel” 
gsmming, of course, that the openings were no 
closed by the coating. I cannot say whether the 


reply by H. F. R.” (p. 611). They may also be 
strengthened by rubbing them against a stronger 
magnet ; but I should take them back, and demand 


to have them changed. Paterson changed me a Since our last Os“ has replied to 31901, 31937. 


31678. Jaundice, p. 415. 

31686. Loss p r cent. of High-pressure Steam, 415. 
31390, Induction, 415. 

31691. Speculum Grinding, 415. 

31708. Soap Lather, 116. 

31712. New Safety Biescle, 416. 

31715. Knights of Windsor, 416. 

31716. Monograph of Fosail Crustacea, 416. 
31717. Fossils, £16. 

31722. Mathematical, 416. 

31723, Mieroscopical and Optical, 416. 
31725. Antiquarian, 416. 


with the north poles of the magnets downwards ; 
keep them connected, and solder the wires to the 
binding screws. The plates ehould be moderately 
tightly pinched in their places. I have tried three 
plates in each instrument with a hole through the 
centres of all, but shall replace the entire bottom 
plate, as I find no advantage. The 2nd and 3rd are 
certainly advantageous additions. I prefer toscrape 
the varnish off my plates, for the purpose of scour- 
ing them with sand-paper occasionally, thereby 
reducing their thickness. I have two large tele- 
graph multipliers of 2.000 turns each in the circuit 
No. 36 wire, and find little (if any) diminution of 
sound.—GEORGE BELL. 

[32333.]—Corrosive Sublimate.— You are quite 
right to be afraid of this. as it is “ an exceedingly 
powerful poison.“ I should consider it much worse 
than arsenic in paper, as itis, I think, more vo'a: 
tile, and with gas in the room a portion of it wou 
be sublimed. It is certainly very destructive to 
vegetable and animal life. In reply to your uestion] 31994. Pompeii, 514. 
as to what part of a grain would kill a child—well, 

1 of a prain goni a a young child. ant 
alf a grain would produce decide y unpleasan 
effects (to say the least) in an adult. The medicinal QUERIES. 
dose varies from the twelfth to the thirtieth part of 
a grain.— Os. l — — 

(32334.]—Artificer for the Navy.—The best way {32361.]-Induction Coils. 
kor Fitter is to state his case, and give references some other correspondent who has constructed coils on 
to the chief engineer, Portsmouth Dockyard.— the diso principle, kindly give some information on the 

following points? 1. For à core giving 3in. spark, core 


Roya Navy. . lin. in diameter, 10 inches long, of No. 17 wire, two 
[32336.]—Frog.—In a fern case. Supply with | layers of No. 15 for primary, 3lb. No. 36 silk-covered 
i should be the outside diameters 


insects (alive) for food. —AMARA. wire for secondary, what 
of discs? 2. Would threes thicknesses of printing paper, 


(32233.] Covering Telescope Body.—In mani- A À 
: ‘ : prepired with paraffin, between ench disc, actually six 
: bookbinder’s cloth, I always use strong | thicknesses between the wires, be sufficient ian 
of glue. Gum, I should think, would soak into the | diana being leas than 1-16th inch thick P 3. Would there 
has to be noted, and the | cloth and make it damp, and very liable to pucker. | be any material advantage in using No. 20 iron wire 
I | Let your zinc body be warm and the 1 tolerably instead of No. 17 ?—F. A. M. 
thick, but still thin enough to be easily used. The (32362.] Underground Tubes.—COan any one of 
ld only be warm, 88 when hot it is very | our readcrs inform me of a receipt for protectin iron 
I would put on the whole length at once welded tubes from corroding, when placed in gravelly soil 
to overlap about an | more particularly ?—MECHANIC. 
arp knife and a straight (32363.1|—Dry Soap.—Will some kind reader inform 
ld cut through both, thicknossee Of oe me how they make dry soap for washing clothes? —0. S. 
Á i r A y on ckly you will make n 32381. — Experiment with Ma net.—What is 
rings slipped on it, mounted on bearings, with an very close joint. You should have a sponge and bot ing 11 a sureat way of 8 to an Ae 
i keep | the fact that a magnet’s power is diminished by the 


arrangement to drive it. My owa is one which is | water to remove aby l 
will be tolerably bard ir a few | approach of iron ? I have used an electro-bar magnet, and 
ckers | 8° regulated. battery power as just to sustain a given 
i On the approach of iron the weight should fall, 


flatten them down with the hot sponge barely damp. weight. ey E i 
[32314 ] — Bichromate Battery. — The local When dry you might give it a coat of what book- 5 always been successful in ofecting were 
omon is very great, so it is not adapted for work in 5 call glaire, for which see back numbers. 182388.J— Phonautograph Curves.— por aus 
th 1 „ to be lett long in the solution ; | O. work can I find the representations of the curves obtained 
erefore, it is not suited for use with bells.— (32340.]—Gilt Appearance on Coals.—I once | py the phonautogranh, corresponding with various organ 
SIGNA. in the Australian woods met with a prospector, who | stops and the diferent musical instruments °—Vox 
pal i- Capana of Metals for Magnetism. revealed to me that he had discovered a valuable | Humana. 
—Ibave very little faith in the various formule | site for gold-wasbing ; he showed me a quantity he] (32366 U- Organ Queries.—Will Mr. 8, Taylor 
given. There is always an element “e = a constant had collected in some weeks’ working. He was | (letter 32193, E. 
varying. and so on, and it seems to me that in 
general the formula leaves us pretty much where we 
were, as this c is just the one thing which is always 
of most importance. The principal laws as to shape 
sre (1) the magnetic moments of saturated magnets 
of same substance, and form are proportional to the 
cubes of their like dimensions; (2) in cylinders of the 
rity length the power is proportional to the 
iameters. These laws leave open all the questions 
of hardness, quality of ateel, time and conditions | eitber sulphur itself, or, most likely, iron pyrites. | Can any of our 
since macnetising, and twenty other variable matters Shortly after I entered my “teens” T was taken | make to cut or grind wool as fine as the finest flour P— 
if. I obtained possession of | ExeuisH MECHANIC. 


1 8 all affect the result, and render formule of in! in this manner myse 
practical use.— SIGMA. a very nice metallie crystal, whih I carefully tested | [32368.] — Chromatic Pitch Pipe. — Can any 
reader of the E. M. inform me how to make the above 


(82319.]—Cast Zi Tn re best With nitric acid; but in order to be sure I deter- ke th 
hardened by rolling 5 on a perfectly dat mined to put it through the fire, which I did in a and se the sizes of the different parts of it with small 
surface.— Os. ome 8 Deane its ignition 1 supposed aketc ies = J. ee 3 

22324.1— „ | fusion) I observed a very suspicious blue flame, and | (atnst 1 aper Paste.—Can any readers vn paper 
3 eatin m ation „papers pant s earn, |a strong amell of burning sulpbar. Oa inspecting | constant reader the best method for making brown paper 
40 ished in the following year's “ Calen- | the interior of the crucible the truth dawned on me. paste for moulding Lx! maché trees and rock work for 


ar,” but I think not in a separate foray As to the | If Edmund“ wants to waste more time let him stuffed specimens ?—TAXIDENMIST- 
“ go and do likewise.”—Os. 32370.] Marine Examinations.—What are the 


zuntions which persons Are subjected to by the 
(32341.] Gilt Appearance on Coals.— The sub- Board of Trade before obtainin i i 
4 : d . : ) 1 g a certificate as being 
stance 18 iron py rites (sulphide of iron)}; not being 8 | competent to act in the capacity of second or third engi- 
metal, it cannot be worked as proposed. t is use- | neer on board a merchant steamer ? Also which books 
less. and is a fault in the coal. AM ARA. are necessary or most suitable to obtain the req 
(32353.]—Screw Cuttin by Hand.— Use a information P—L. SUGDEN. Ay 
cleaning tool for V threads. What is easier ?— (32371.] Speculum Testing.—I am polishing two 
Dorset MEMBER A.M.S. anD M.S E.A.M.C mirrors —one of glass, the other of metal. Will Mr. Purkias 
` ` AN kindly inform me kow to test so as to arrive as near as 


— — — — possible to the parabolic figure P Will the glass one need 
to be silvered before it can be testedP—A COUNTEY 


READER. 
(32372.]-Contraction of Pupil of the Eye. 
Could any reader give n sure remedy for the above 


malady P—T. H. M., Seghill. 


(3328. ]—G. m., Fngines—The express engines 
mentioned dy New Zealand” are not now seen on the 


31938. Microscope Objectives. P. 513. 
31939. G. N. Tank Engines, 513. 

31942, Bees’ Feeding Bottles, 513. 

319143. Uncoupling Railway Carriages, 513. 
31916. Paper Slates, 513. 

31952. Rotating a Disc in Vaenn. 513. 
31955. Annealing Steel Wire, 513. 

31959. How to Make a Harp, 513. 

31963. Spongy Iron, 513. 

31965. Dyeing, 513. 

31981. Clock Tool. 514. 

31982. Bending Caustic Soda by Rail, 514, 


Of 911 cannot at present give particulars beyon 
that sbe is of about same dimensions as 87.— 


97303, )-Jamin Magnet.—This is built up of a 
number of plates of thin hoops of ateel, connecte 
soft iron pole pieces. As thin plates take a stronger 
magnetiam in proportion to weight than thick ones, 


SIONA. 

(32304.] -Magnets —The strength depends in a 

t degree on length, which acts on the same 

principle as joining galvanic elements in series to 
gain electro-motive force .— SIGMA. 

82303. — Varnish for Tools.—For tool bandles 
there is nothing better than shellac varnish. It 
should be put on bofore the handle is removed from 
the lathe. Use it the same as French polish, and in 
small quantities.—Os. 

ame tat the br for Reducing Drawings: 
In Vol. XV. of the ENGLISH MECHANIC, p. 311, 
“03” will find a drawing of a pantograph (panta- 


(32311.] -Commutator for Extra Currents.— 
For counting revolutions I use a little apparatus 
made up of gas-meter wheels, which records the 
number of turns made by the first arbour, which is 


the idea once given, any one can arrange it to sul 


as in a stream flowing from & granite | good by com arison Wi 

district, and that his gold spangies were simply— Harris, and Schultze, who are absolutely, and of Green, 

rae Edmunds collection is of equal Mapa | England, aod A wigsbore Cavaillé, Willis and Lewis, who 

it is simply pyrites or sulphide of iron, incapable o aro i nored. I should alao like some authorities for the 
many of our best builders are continually 


except for making sulphuric acid, for which purpose using even better metal 


[32367.]—Flock or Wool Cutting Machine.— 
friends tell me what sort of a machine to 


would probably be possible to pass without doing 
inne ; but I have reason to believe that considerable 
5 in attached to them, and as the passages 
si are never difficult, it would be very unwise not 
attempt them.—A MARA. 
5 Legs.—I would advise the 
well f of these to get two strong brass or iron ferrules 
end 353535 about one or two inches from tbe 
We rather, from where the end should be). The 
can the ould project beyond the wood. Short pegs 
be 10 be driven into the ferrules, and these can 
can 5 from time to time- in fact, the wearer 
aad as them himself. The end of the leg can be 
this all Gee so as to form a sboulder for the ferrule; Batavia, reports A3 follows: — January 29, at 
5 the ferrule rising; but I would | a.m., in lat. 4.20 N., long. 21.45 W., saw several 
will serve t 888 shoulder to the ferrule also. This submarine volcanoes throwing large columns of | Wil som cleaning a (yellow) 
Moving, and All binder it will prevent the ferrule | water about 100 feet into the air, while the sea was Se TEIS 9 yellow) ted both by heat and dust. 
split by the to À T the wood from being torn or | in great commotion, as it is when there is a very PAY S.L. 
(32327 i= ee of the ferrale.—O8. . . | strong under-current, the weather at the time being 432374. Non- Absorbent Material.— 
rubber or thi ooden Legs. — Would not india- | very cloudy, with rain, and nearly calm. he | a non-absorbent substance, devoid of taste or smell, ofa 
ick leather do?—AMARA. pound was like distant thunder.“ somewhat resilient and yielding character, I may say 


Submarino Volcanoes.—The master of the 
D. MB. Park (British barque), which arrived at 
West Cowes (I. W.) on the 3rd of March, from 
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that indiarubber and spongio-piline have been tried : the 
first smells and tastes, the latter is too absorbent.— 
ENQUIRER. 

[82375.]—Rules for Choir.—May I inquire if some 
choir-master will furnish me with a series of rules, 
rewards, and any other information for the government 
of a boy choir; how to keep a record of their relative 
merits so as to award to each his proper reward P—CHOIR 
Bors. 

[32376.}—Scale in Steam Boilers and Hot 
Water Pipes.—Will some reader kindly tell me of a 
remedy for scale in steam boilers and hot water pipes? I 
have read somewhere of heavy lubricating petroleum oil 
being a preventive against scale. Can any reader tell 
from experience whether it could be used with safety, and 
whether it would stop the hot water pump in being intro- 
duced through the feed pipe?—FLour MILL. 


$2377.|— Artificial Trees.—I want to place some 
scented eres in a case for stuffed birds. I believe they 
are formed of some composition that will set very hard, 
but not too brittle. I think they are hollow and very 
light. If any reader will give me a receipt for the above 
I should be obliged.—S1sx1N. 


(82378.|—Trapeze Bar.— Will some reader kindly 
give me particulars for making the above portable? What 
should be the length and diameter of bar, how should the 
ropes be fitted to the ends, and what would be the most 
convenient way of suspending it in a or room P 
Also what diameter steel core is usually used P— SEDEN- 
TARIUS. 

[82879.J—L. and N.W. Railway Engines.— 
Thanks to ‘‘ Itzaex’’ for his attention. I should be very 
glad of any particulars of ‘‘ Cornwall’s”’ performances 
that he can give me. Can he oblige me with the principal 
dimensions of the four-coupled engines with 6ft. 6in. 
wheels, and the reason why the boiler is placed so high 
above the railsP These 5 88 seem able to maintain a 
high speed with a heavy load better than the 8. footers on 
the Great Northern Railway. — DoboLAs. 


32380.]—Cementing Ivory to Lathe Chuck. 

uld any of your readers oblige me with a receipt for 
making a cement for fixing bones, ivory, or alabaster to 
wood- slooks to be then chucked and turned in my lathe P 
I had formerly a tolerable good one, now lost. remem- 
ber two of the three ingredients with which I used to 
make it—viz., plaster of Paris and resin; the third may 
have been beeswax, but I have entirely forgotten the 
proportions.—J. L. H. 8. 

| 32381.]—Gilt Corners. — Would W. H. Davies please 
to inform me of what the gilt corners for picture frames 
are composed P—ANERLEY. 

[32382.]—Globes.—I have bought two globes by 
Newton. On the celestial is laid down all the “stars, 
&o., in the works of Rev. Dr. Wollaston, De la Caille, 
Herschel, Hevelius, Mayer, Flamsteed, Bradley, &c.’’ 
The stars are not lettered from the British Oatalogue.“ 
On the terrestrial it is said, ‘‘ With corrections and addi- 
tions up to 1828.“ Now are they of any practical use as 
to date? Is the British Catalogue pu lished, and by 
whom? I find that the celestial globe rises about 2° too 
high above the wood horizon. How shall I correct it? 
What kind of cement must I use to fix an axis to the 
terrestrial globe, the south pole having a large hole iu it P 
A Poor CoRNISHMAN. 

[92383.]—Cutting Steel Dises.—I can get a good 
order to supply some hexagonal discs in thin sheet steel 
about 2in. square, if in bright and soft steel, with two 
clean-cut openings through the steel. I propose to do the 
work with a preas and die, first cut the blanks, and then 
cut the openings. If the best plan, please state. 1. What 
kind of prees of sufficient power would best cut the steel 
blanks? 2. Which steel is the softest for the purpose? 
3. Should I vance the openings, or cut them with a die 
and forceP—K.H. > 

[82384.]—Telescope.—Can any of your readers give 
me a description, and, if possible, a working sketch of 
the mount of the plane mirror of a reflecting telescope— 
.., of that kind which can be e to move in every 
possible direction P—C. 


182885. — Yarmouth Sou’-westers.—Can any cor- 
respondent inform me how the waterproofing of what is 
known in the trade as Yarmouth sou’-westers is done? 

They havea ae 1785 9 the 3 3 
goods possess. pe the in ents used, and the mode 
of application.— PRAKrox HAND. 

182896. — Centre-board Boat.— Will some of 

„ours“ give me the lines for a fast-sailing centre-board 

boat, 20ft. long P—TYNESIDE. 


[82387.1—Lionite.—Wonld some of our correspon- 
dents inform me what lionite, the new compound for 
picture frames, is made of; and is it soluble in bisulphide 
of carbon? Also what substances could be dissolved in 
bisulphide of carbon that would, on evaporation, leave a 
film somewhat elastic, waterproof, and of a consistency 
that would have the strength of strong letter paper; 
must stand all ordinary sem perature, colour no object? 
I have thought of a compound of glue, paraffin wax, and 
some of the gum resins ; the glue would give strength, but 
the question is would the compounds make an homogeneous 
mixture P— AMERICUS. 


sae) — Apparatus for the Oxyhydrogen 
Limelight.— Wanted information as to the relative 
merits of recently-invented appliances more particularly 
as regards gas-heated retorts, and metallic gas-holders ? 
Also the advantage of the latter over the usual india- 


rubber bags P—T. B. K. 

[82899.)—Krupp v. Royal Arsenal.—Will an 
reader inform me whether our arsenal at Woolwich is 
larger than Krupp’s foundries? Also give me particulars 
of these placea—such as the number of men employed 
the amount of money paid yearly for wages, and which o 
the two is capable of turning out the most work P—H. B. 


[32390.]—Defective Hot-water Apparatus.— 
I havea eaddle-boiler supplying hot water to floor above. 
Near to the point of exit is a small cistern. Turn the tap, 
and the water runs pretty freely for about 7 seconds and 
then ceases. Close the tap, wait a short time, and the 
above phenomenon repeats itself ad infinitum. The pipe, 
lin. diameter, was new three years ago, and I think can- 
not yet be choked np. Would air in the pipe cause this P 
What is the fault and the remedy ? Ihave been told that 
steel pipes are not so liable as iron to inorustation. Is 
this a fact P—JOSEPHUS, 


(32891.]—Vortex Rings.—Is there any cheap or 
easily constructed apparatus by which these rings may be 
produced, either by smoke or in water P—AxARA. 


[32392.]—Netting.—Could any of your kind sub- 
scribers deacribe the method of making ordinary netting, 
such as is used by gardeners to protect fruit P—J. Scorr. 


[82393.]—Legal.—A wife has a claim made at her 
marriage on some rented land, so that if her husband dies 
before her she shall have £60 per year, a charge on the 
land whilst its term of lease shall last. Now, for the 
benefit of her family, she aud her husband wish to sell 
their interest in the Jand, but the trustees to the i 
articles say they will not consent, because they think 
they might become liable for that £60 per year. Under 
these circumstances the wife consents to give up all claim 
to the £60 per year, and I wish to know if she can legally 
do so; or how she can manage to sell with her husband 
their interest in the land, for if sold with that prospective 
charge it would be of little value to the buyer, and, of 
course, much less would be obtained for it by the seller. 
WESTMINSTER. 


{32394.]—Indiarubber Stamps.—Will the same 
reader that answered the above before kindly say if the 
mould would do if put in a hot oven? Also should I use 
pare bottle rubber cut in cakes the size I want the stamp P 
—POLARIS. 


bwin fen egen Telescopes.—How far must 
the plane be from a 5ft. focus speculum P Also about the 
distance of eyepiece from the plane, as I wish to mount 
one P— POLARIS. 


(82396.1—Manchester Bells.—In the number for 
October 26 two subscribers gave some particulars of these 
bells, but the information was not full enough. I should 
like to know the weight, note sounded, and the diameter 
of the mouth of each bell P—CAMPANOLOGIST. 


[32397.] — Stuffing Furniture.—Will some one 
8 give directions for stuffing chairs with hair in rep ? 


(32398.1—Circulation of Steam.—Will any kind 
correspondent assist me P—I have a 5ft. diameter boiler, 
20ft. long, steam 40lb. to inch, over the top of which 
I have fixed a drying-room, l0ft. wide, 40ft. Jong. In 
addition to the heat from crown of boiler I have fixed two 
rows of 4in, steam-pi along each side of the boiler, 
extending the whole length of closet. I have put lin. 
supply pipe from dome of boiler into four pipes, and zin. 
pipe from the other end back into boiler end for the 
return of the condensed steam, but I cannot get the 
steam to circulate round tho pion: I want a continuous 
ciroulation round the pipes. Is the supply pipe too small, 
and what size should it be? The supply pipe is 12in. 
above the return condense pipe.—H. CARTER, 

(32399.]—Sympalmograph.—Can anybody tell me 
why the pendula of my sympalmograph stop when the 
arms are fixed on, as before they are fixed it works beau- 
tifullyP? The arms are made of whalebone, which is 
lighter than cane, which is generally used for that pur- 
pose. I do not think it can be the fault of the rest upon 
which the arms work, as they have a perfectly 
motion.— Boss TR. 


[32400.] — Mechanical. — Would some mechanical 
reader oblige by answering the following, and state the 
rules by which he arrives at his resulte?—Two shafts 
have to revolve at right angles, one at 25 and the other at 
375 revolutions per minute. Employ two wheels and two 
pinions. Give the number of teeth to each wheel and 
pinion. A traction engine weighs 6 tons, and is capable 
of drawing 20 tons behind itself on a good level road. 
What will it draw up an incline of 1 in 10?—Hewei W. 


52401. |-Indigo Refining.—Will any of our readers 
tell me where indigo refining commercially is carried out ? 
Kindly give me ‘any information regarding the process, 
Iam working it on a small scale, and before extending 
am anxious to know any hints which may be of value 
while doing so. First, as to quality and price of indigoes 
used for refining; size of cistern for refining 100lb. raw 
indigo; method of reducing; and whether oxidised by air 
or chemically; size of settling cisterns ; and method of 
Altering, and drying, and general operations?—W. T. 
ERR. i 


[32402.]—Marmozet Monkeys.—No doubt amongst 
the many readers of the Exolisn Mschanic there are 
some who keep these pretty little fellows, and who would 
be willing to give a few plain directions as to their 
management. I. As to the best arrangement of cage or 
box, with sleeping bunk, detachable or otherwise; and in 
what temperature they should be sepi by day and at 
night, both winter and summer? 2. The kinds of food 
that agree best with them when in capiiniiy in this 
country, both liquid and solid? 3. Whether it be neces- 
sary or allowable to wash or cleanse them in any way so 
as to keep them sweet and clean P I should be exceedingly 
obliged for this information, so as to enable us to keep 
two little chaps in the healthy lively state in which we 
have just received them. We were gizen two about a 
year ago, of different species, white faced, with bright 
white patch on forehead. During the summer they were 
lively and well, though not so smart and nimble as the 
late arrivals; through the autumn and winter, however, 
oy eve been getting ay weaker, until now their 
limbs, specially the hind ones, have little power in them. 
One of the monkeys is much worse than the other in this 
and all respects; in its case there seems to be much 
internal inflammation and swelling, with great pain, 
amounting to agony when touched. Both have clear 
bright eyes through it all. They have been kept in 
blankets before the fire all the winter, and fed on milk or 
cream, with fig or raisin, and a bit of sugar to suck; 
whole meal bread they will eat, but have just begun to 
get it; they will also suck, and sometimes eat, a bit of 
raw meat, but don’t get much. Any hints as to the treat- 
ment of the invalids would be very acceptable to—Jacxo. 


132403.J— Lathe.— Can any one give me any informa- 
tion about a screw-cutting lathe which I have? The 
lathe is made by Mr. W. Blackett, similar to that adver- 
tised by him in this journal. I want to shift the chan 
wheels on the lathe spindle or mandrel, but I cannot 
so because there is a 15-teeth wheel on the spindle which 
gears into another 15-teeth wheel, which is fixed on a 

uadrant, which carries a stud where you put on one of 
the change-wheels. I want to know how to cut screws of 
any pitch, and the rule how to find the various wheels 
required for screw-cutting, single and double threads.— 
PEDRO ADELPHI. 


a condenser, does the foil require to be 2 shorter than 


the foil is 
soldered ; ther wires from the gauze to the binding- 
screws. By that i would understand that each end of 
the secondary has simply to be attached to each aide of 
the condenser, and the wires prolonged to 
screws, from which shocks or sparks will be 
done so, but could get neither. Where am Ù at fanlt P 
4. Is it possible to make bar magnets, telephone si 
with a ib. No. 24 covered wire, and 3 Vaniell’s cell ; 
I have tried, but could get no permanent magnetism 
whatever.—D. C. 8. 


CHESS. 
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ALL Communications intended for this department 
must be addressed to J. Pruecr, Copthill House, Bedford. 


PROBLEM OCCCXIV.—By A. BAYERSDORFER. 
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White, 
White to play and mate in four moves. 


BOLUTION TO 412. 
1, Anything. 


1. Rto K R2. 1. P takes P at K B 4 (a). 
2. R to K B2. 2. P to K BS. 
3. R to K 2. 3. P takes R. 
4. B to K B 2 (oh). 4. K moves. 
5. P mates. 

2. Q takes Q. 
3. R to K B4, 3. Moves. 
4. B takes P 4. Moves. 
5. R mates. 

2. B B eq. 
3. Kt. takes Q. 3. P takes Pat K K& . 
4. Kt. takes 4. Anything. 
5. Q mates. 

(a) 1. B takes P. 

2. R to K R 4 2. B to K Kt. 5. 
3. R takes B 3. R to K BS. 
4. Kt. tak es Q. 4. R to K B. 
5. R mate 

2. B to K5. 
3. Kt. to K B 3 (ch). 3. K to Q BS. 
4. Mates. 


NOTICES TO CORRESPONDENTS. 
CORRECT SOLUTIONS to 412 by Arcanum and J. G. Fiach. 
Ancanum.—In 413 how do you mate if I. Q to Q au 
2. E takes Kt. (ch). p 
P takes R 


Balata.—A hardened resin of the so-called bally- 
tree, found on the banks of the Amazon aad Orinecs, 
is being used as a substitute for guttapercha. Fach 
of these trees yields from 4 to § kilogrammes of 
balata each year. This substance is eo similar in 
appearance and properties to guttapercha that it is 
often imported as such. It is tasteless, has the same 
smell as guttapercha when warmed, has the same 
leather-like toughness, but is far more elastic. At 
50° C. it becomes plastic, and melts at 150° C— 
hence at a higher temperature than ga It 
is partly soluble in pure alcohol and other, bat 
completely soluble in warmed tarpentiae, m 
benzol and carbon di-sulphide even when cold. It 
becomes strongly electrified when rubbed, and isa 
better isolator for heat and cold than gu 2 
and will doubtless soon find an important 
in ene “oe The cautie pmj — 
tra rochloric acid have no action 
balata, bat warmed concentrated nitric aud ee 
acide have the same violent action apon it as upom 
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SPHINX 722,—(Maggie.)—Draw E G perpendicular on A O, pro- ANSWERS TO CORRESPONDENTS. 
j duced ; then the triangles, B A O, OG E, are equal in 
— — every respect, as also the triangles F B C, G C B; there- — — 

n parallelogram, 


fore E K, F G, are parallelograms. In the 
„, AU communications for the Sphinx should be 
addressed to T. MITCHESON, B. A., City of London school, 
Cheapside, E.C. 

Owing to the influx of mathematical correspondence a 
littla time will be required for a ratisfactory perusal and 
selection for insertion, the space allotted for the“ Sphinx 
being necessarily restricted. 


„% AU communications should be addressed to the FDrron 
re Excuse MICHATIIC, 81. Tovistock- ctrect, Covent 
den, F. O. 


— 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
for illustrations on separate pieces of paper. 2. Put 
ti to queries, and when answering queries put the 
numbers as well as the titles of the fs to which the 
replies refer. 3. No charge is made for inserting letters, 
queries, or replies. 4. Commercial letters, or queries, or 
replies are no inserted. 5. No question asking for educa- 
tion or scientific information is answered through the 
t. 6. Letters sent to correspondents, under cover to 
the Editor, are not forwarded ; and the names of corre- 
spondents are not given to inquirers. 


— 


The following are the initials, &o., of letters to hand up 
8 evening, March 12, and unacknowledged else- 
* :— 


J. G. Beramay.—D. Yonge.—David Siemens.—J. B. 
Spicer.—S. H. Webb.— Major-General Anderson.— E. 
Blakey and Co.—T. Calliphronas.—D. Nolan.— Rother 
Ironworks Oo.—W. Mathio.—A. Verraert.—G. H. 
Bartlett.—W. Rogers.—E. C. Rotheram.—G. F. Riddi- 
ford.—W. J. Symons.—J. L.—B. J. Johnson.—O. E. 
C. C.—X. Y¥.—G. Bell. —G. S.—Boshfaker.—Tax.— 
W. M. 8.—Snyder.—Jobbing J ohn.—C. M.—F. C. 8.— 
M. T. O.—Fangasse.—W.G. Wenley.—H. C. Parlour.— 
A. E. Bannixter.—Charity.— Rob Roy.—J. H. Collins.— 
Hazy.—W. G. H. A.—Enthusiastic Boot. — John Mol- 
drum. J. Taylor.—E. J. Marshall.— F. C. Dennett.— 
A., Liverpool.—A. Pam urey.— W. Williams.—J. B. 
Poole. H. Southett.— No Sirrah.—Skerryvore.— Full 
and Bye. B. F.—Ishtar.—Ne Sutor.—0. B. M.—Towe. 
— F. W. C.—Jehn Dawson. — Glatton.—Fiddler.— 
Straight Link.—Henry J ones.—C. O.—W. B.—Ap 
Anxious Enguirer.—W.—Target.—J „A. W.—W. P. T. 
A. B. R.— Enquirer.— J. A. A.- Harry Beta.— W. F. 
Knox.—J. Browning:— X. J. Lineham.—N. T. C.— 
Telescope Tele.—F. L. Striffler.— W. L.—Poor Fiddler. 
—C. Cooper.— Reliear.—Smallboy.—A. Stelfox.—X.— 
a 5 D. Bosoolite.— Inquirer. —J. K. Jennings. 


Lovee or Flor axb J. D. (We cannot invite opinions 
as to merits of different makers; the second name you 
mention is a good one.) — Tou BUILDER. (End picoes 
and other easily mana red oontrivauces are in noed. 
See front page of Building News for advertisements of 
makers of apparatus and write them for particulars. )— 
Mexmser or SOCIETY OF ARTs. (Apparently local 
tradesmen's tokens—not worth engraving.)—TROUBLE. 
(You can only become such by being regularly articled 
to a civil engineer.)—J. T. N. (Several cheap books 
have been advertised on the subject from time to time, 
and much information given in back vols.) - CHITS. 


Questions. 


739.—A cubio foot of brass is drawn into wire lhin. 
diameter. What length of wire, allowing no waste of 
metal ?—JONES. 


740.— Tom, Dick, Harry, Eliza, Mary, and Jane went 
to market to buy pigs; each paid as man shillings pet 
pig as the number of pigs which he or she bought. Tom 


V ‘bought 23 more than N B K d, the forces K B, DB, are in equilibrinm Tits 


Mary. 

sach case the husband spent three guineas more than the the force RG. The forces, F O, L M, are transferred to 
wife. Which was Tom's wife? Which Dick's? Which age parallel positions, B G, D B, acting at tho point B.— 
Harry’s -d a A. . 2 s f 


7$1.—An indefinite line, B D N, slides along a fixed 
live, A P, and always perpendicular to it. From a given 
point, O, O A is drawn lel to B N, and A D is always 
at right angles to B C. Find the locus of the middle 
point of the intercept, B D.—L. 8. 


742.—To make n triangle equal to a given triangle.— 
ggu MORRIS. — i 


743.—Find all the solutions of the equation 15 (a3 + 1) 
(23 1) = 16 «*.—AmaRa. 


744.—When has ? a value different from 4 ?—AMARA. 


D L . 


Answers. 


W. Mons AD, 729; F. Fulwood, 780, 731; F. 8. B., 
729, 730, 781; Amara, 729, 730, 781; L. S., 726, 723, 724; 
R. Stewart, 730, 731 ; Carter Pegg, 780, 731. 


A. B. C.—Your figure accompanying solution to 727 is 
too complicated. Oannot you revise it ? 


ee 


USEFUL AND SCIENTIFIC NOTES. 


— 2 — 


745.—Two bodies are projected at the same moment in 
the same vertical plane with velocities 3 g and 2 9, and 


inclinations < and =; prove their directions are par- 
allel at the end of 6 + 4 v3 seconds.—J. F. W. 


The Acme Lawn Tennis Marker.—A bandy 
little machine for marking the courts in lawn tennis 
bas been introduced to the public by Messrs. Boult 
Brothers, of Tower Chambers, Liverpool. It con- 
sists of a shallew-toothed or ribbed wheel held in a 
Hones frame attached to a coaple of small roller 
wheels. The machine can thus be easily run over 
any distance without making a mark ; but as soon 
as the large wheel touches the ground it begins to 
revolve. and leaves a chalk line wherever it is 
directed. In the front of the trough is a block of 
prepared chalk. kept up to the ribbed wheel by a 
spring ; a small can of water. with a drip tap, is 
supported on the handle, and thus as tke wheel 
revolves it prepares the whiting or chalk paint 
without avy farther trouble. Ladies can use this 


748.—In a given triangle, A B O, find a point O; such 
3 the angles, O B C, O OA, and O A B are equal.— 
dal. 


Solutions. 

604.— 81 = In (n 1 J), 8. = In (n+ 1) (2n + 1) 
83 = dgn(n ) , 8, = n(n + 1) (2n + 1) 
(3n? + 3n — 1) 

8. in (n + 1) >” (ee 


3 
hence 


=| = | machine witbout fear of splashing their dresses. À 
324 33 edical advice.) —J. Mossor. (W 
RB = 5 — 55 8. 8. 3 311 The Telephone.—At the meeting of King’s Col- (bare iastrated the best. Aala ae they have 


lege Engineering Society, on the 15th February, Mr. | come before public notice. We certainly have not room 


for a description of all the arms used in the service, 


1 -1 
e 8, = g 85 5. 2 2 1 N 


. W. Cannington read a paper on the Tele- 

phone,” in which, after describin the different forms | While so many more usefal and im t matters 
n585, 1 38,5 1 anan (n 4 1) 28 Ste of telephone invented, he stated the theories which claim our sorely-taxed space.) -H. ELL. (You 
eo $ — = = = 1.— a 


cannot polish wood stained in the manner you describe 
re krg 0 resource is to varnish it.) —-A LEARNER. 
(Not at all; the best phondgraphers are the most 
legible writers.)—A DRAPER. (Ail are acknowledged, 
and we have received nothing from you lately.)— 
W. H. Davirs. (We are glad you have found such 
proofs of the wide circulation of the ENGLISH MECHANIC. 
As you say it is nothing new to us, but it it is never- 
theless gratifying.)—H. Crawrorp. (Thanks for last 
abstract and offer of next, but we think all has bean 
given in our columns that is known at present with 
rd to both subjects.)—A CONSTANT SUBSCRIBER. 
(Ordinary sticking plaster is made by spreading gum on 
thin linen or silk. We cannot ask fur or give recipes 
for green calves.” Such unguents are either useless 
or harmfal unless applied under proper advice. )— 
G. Y. P. (Simply inserting your letter without the 
name of the dishonest maker would be useless, and to 
ive the name would probably subject us toan action 
or libel. You have your remedy in the county court 
if you can prove the facts you allege.)—H. W. J. (Yes, 
unfortunately, our law at present is powerless to 
interfere in such deplorable oases, until actual crime is 
the result of the terrible propensity. Many social 
reformers and good men have been striving to establish 
homes for the inebriate, under legislative control, 
where habitual drankards might be placed, just as 
lunatics can be sent at nt to asylums, on the 
testimony of medical men that such a ste is necessary. 
There are such establishments under private manage- 
ment, and your friend might try to peranade his wife 


attempted to explain their action : for the molar 
theory he contended that the vibration of the iron 
plate of the sending instrument, under the influence 
of sound, was amply sufficient to induce currents of 
electricity, strong enough to cause the plate of the 
receiving instrument to vibrate, and thus to repro- 
duce sound. He also referred some of tbe sound 
produced in the receiving instrument to the effect 
of the undalatory currents on the magnet itself, thus 
explaining the results obtained without the use of a 
vibrating disc. In comparing the vibrating 
with the membrana tympani of the ear, he pointed 
out the fact that the predominance of the funda- 
mental note of a flat plate would drown a large 
number of the overtones of the voice, thus causing 
many of the observed peculiarities of the sound 
transmitted in ordinary telephones ; the membrana 
tympani befng funnel-shaped, whilst peculiarly sas- 
ceptible to the influence of sound, had no special 
fundamental note, and therefore transmitted all of 
the sound vibrations impinging upon it (within cer- 
tain limits), witbout giving undue preponderance to 
any particalar set. He also referred to the impor- 
tant place the instrument was kel take in the 
investigation of earth currents. uring the dis- 
cussion which followed, Professor Adams, referri 

to the molar theory of the transmission of sound, 


700.—Binco z+ y + 3 = O, we know that æ, y, z are the 
roots of the cabic 


S+(eytystsx2)t—xzyz = 0, 


and. therefore, by a well-known theorem in the Theory 
of Equations (see Todhunter’s, chapter 21) 


I(x +y +a?) = xrys(ey tyst sey? 
=zys(— zx + ys)? 
= xys (xt + y: 22 y 2). 
Likewise, by symmetry, interchanging 2 and y, 
E(x? +y +27) = zys (yt + 2289 — By? a2). 
Adding : } (27 +y + 57) 
= z yz [ + yt + (z? +y?) + 2a? zy) 
= g ys ( + y* + 2*).—LEIDHOLD. 
717.— 12 71 2 ee 
Cos. 0 =1 (2 Eti sek) 
5 3 
. log. cos. 6 = (2 2 


„ c. 3 
-a(l f- tee — — 


Aso coe. 0 (1 )- Ker) G- eedi 


F 46 462 demonstrated by experiment the effect of a slowly 55 
G. cos. @ = log. (Qa i 7 * log (a 5 pa) . . . | vibrating iron plate in causing electrical currents. 8 e 5 The 
ja tp His apparatus consisted of a magnet within a belix, | report can be obtained of Bpo woode and Co., the 
2 2 — Ft — opposite to the pole of which was suspended a thin . printers. You better get the Home 
s? x* iron diso ; the terminals of the helix were connected hronicle, published by E. W. Allen, 11, Ave Maria 
40 1 ( with a delicate reflecting galvanometer, throwing Laus.) Romrson Onusozs. (Yes.)—J. B. H., Rool - 
„„ gee an image on a graduated scale; the slightest vibra- dale. (Letter next wook. Unfortanately the glars 


tion of the disc produced a corresponding deviation 
of the image on the scale. The professor also showed 
why a large propor ran of the force of the sound in 
telephones was lost in transmission. 


Equating the co-efficients of & in the two expressions : 
1 


(3 S ta 


metal by means of soap. WAX, or plaster, aud etch the 
desired pattern on the steel with a needle or fine pen.) 
—ORDEBIC VITAL. (Mudie's for general literature, and 


l4 1. ae The Paris Exhibition.—One of the leadi probably the leading scientific works, but we know of 
Dg Pop publishing houses of Paris is making 1 e ee Toan of ine hegre 

llla — for the speed? appearance of an enormous work. t er it b a 8 
+ i a . . . = — — 1—AMABA. A 4 10 an : urea at the beginning of the stave.) —STANNUS. (See 
85 5 7 F Etudes sur l’ Exposition de 1878.“ under tbe direc- | articles on **Solders and Soldering,” pp. 891 and 465, 
720.— xi tion of M. E. Lacroix. This work is intended to de] Vol. XX, Nos. 510 and 513. See also indices to every 
Tan.? 6 (seo. 2 6 — 1) a complete record of the progress, made in all the published back vol.)—W. 8. Franxs. (We do not 
| i 5 arts up to the present date, and its thoroughness | remember receiving the letter.)— Harary. (Is your 

tan.? 6 S and value have been assured by the promised co letter on Loco. Injectors complete—one leaf? 
iI = / 14 tno 1 operation of a large number of leading authorities. | Muscat Giasses, B. T. M., R. J.—See indices to back 
+ tan. 2 —1 (I — tan. 6)? Ihe French Ministers of Public Works, of Com- vols. 
1 tau. 0 merce, and of Agriculture bave already N all | J. P., Noman, A Pole, Verisopht.— Your communications 
aay ane assistance on the of the Govern-| are advts. 


Now, when 6 = O, tau. 6 = 0, and therefore the limit of 


necessary part 
ment, so that the undertaking will start under the 
the expression, when @ = 0 is 3.—W. MORSHEAD. 


Atxrrras and others have replied to queries already 
most favourable auspices. mi 


s milariy answered. 
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ARTICLES. 


— —— 


SPONTANEOUS GENERATION. 


THE paper by Dr. Bastian which we briefly 
noticed on p. 590, Vol. XXVI., and 
which was intended as a reply to Prof. Tyn- 
dall’s papers read before the Royal Society, 
has produced a rejoinder from the famous 
hysicist, in which, for the first time, we 
ieve, he employs the argumentum ad 
hominem. It is well known to those con- 
versant with the bearings of the spontaneous 
generation controversy that, if the question 
were merely one of opinion and not of fact, 
both Prof. Tyndall and Prof. Huxley would 
be brilliant, not to say enthusiastic, ex- 
ponents of the hypothesis which in this 
country finds an ardent advocate in Dr. 
Bastian ; but the facts are against the theory 
they have formed—at all events, as regards 
the beginnings of life nowadays, and ac- 
cordingly we find them honestly separating 
their experimental results from their 
ulative inductions. Towards the cen- 
clusion of his paper in this month’s Nine- 
teenth Century Prof. Tyndall 1 15 that as 
to any suspicion of bias or prejudice he has 
only to remind the reader that few persons 
at the present day have more distinctly 
avowed belief in the “ potency of matter,” 
and few have paid more dearly for that 
avowal than himself. Indeed, with the 
views he holds, he has taken special care 
that no theoretie leaning should taint his 
judgment of experimental evidence, while 
his only desire has been that the potency of 
truth should be vindicated. ‘ No denier of 
the potency of matter could labour more 
strenuously than I have done to demon- 
strate its impotence as regards spontaneons 
neration.” So far is that hypothesis from 

ing the logical interpretation of known 
facts, as Dr. Bastian asserts, that Prof. 
Tyndall affirms that no shred of trust- 
worthy experimental testimony exists to 
prove that life, in our day, has ever appeared 
independently of antecedent life.“ Some 
members of the medical profession do not 
accept Prof. Tyndall’s germ theory of 
disease, but they do not dispute the truth 
of the experimental evidence he has brought 
to bear on the question of spontaneous 
generation. Others refuse to accept either, 
and, unable themselves to explain the cause 
of zymotic disease, as they are unable to 
control its effects, have imported some 
little heat. probably engendered by pro- 
fessional pique, into a controversy which, 
considering the human interests involved, 
should have been carried on as calmly and 
dispassionately as possible. The medical 
world, in fact, is divided into three sects, 
and not the least important of the three 
have loyally accepted the truths submitted 
to them by Prof. Tyndall, and done good 
service in the same line of experimental 
discovery. It is, perhaps, not to be won- 
dered at that in this “last word” the 
writer has not attempted to conceal his 
contempt for the manner in which his 
“respondent” has conducted the con- 
troversy, but concludes his paper with the 
remark that, “neither honour to the indi- 
vidual, nor usefulness to the public, is likely 
to accrue from its continuance, and life is 
too serious to be spent in hunting down in 
detail the Protean errors of Dr. Bastian.” 
Still, it is a matter for regret that when the 
opportunity occurred for settling one point 
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in the controversy, it was lost by gross 
mismanagement or indifference, and through 
no fault of Dr. Bastian. He at least has 
shown himself ready to demonstrate the 
truth of his crucial experiment, and it is 
really a matter of some scientific interest 
to discover how experimenters like Pasteur 
and Tyndall on one side, and Dr. Bastian 
on the other, should have obtained con- 
tradictory results under what are said to 
have been exactly similar conditions. The 
experiment consists in boiling urine in 
tubes and neutralising it with caustic 
potash. According to Dr. Bastian, the 
tubes have invariably swarmed with orga- 
nisms a few days after preparation, and in 
spite of every precaution tending to the 
exclusion of atmospheric germs. Prof. 
Tyndall has repeated the experiment, and 
obtained results which differ entirely from 
those invariably following the same series 
of operations when performed by Dr. Bas- 
tian. In some cases afew of the tubes have 
become turbid, while in others all have 
remained perfectly clear and unchanged. 
Dr. Bastian retorts that too much or not 
sufficient caustic potash has been added, so 
that this crucial experiment, which he 
regards as definitively settling the question 
in favour of abiogenesis, is reduced to a 
controversy upon mere matters of detail. 
It was to arrive at some definite conclusion 
as to the cause of the different results 
obtained by M. Pasteur that Dr. Bastian 
went to Paris, and it is a matter for regret 
that the experiments were not performed in 
presence of the members of the committee 
„ to decide the question. Regarding 
the urine test, from the point of view of the 
unequivocal results invariably obtained by 
Dr. Tyndall in his closed chambers, we 
cannot avoid the suspicion that through 
some not altogether obvious defect in his 
arrangements the experiments of Dr. Bas- 
tian are practically worthless; for Prof. 
Tyndall expresses a confident opinion that 
by a little practice the sterilisation of urine 
by five minutes’ boiling might be rendered 
certain in every case. ith the single 
exception of this urine test the whole of 
the experimental evidence is dead against 
the hypothesis of Dr. Bastian, who, to use 
the words of Dr. Roberts, appears to be 
blind to the overwhelming cogency of the 
case against him. His failure to answer the 
very pertinent inquiry of Dr. Tyndall may 
be regarded as a tacit acknowledgment of 
his inability to support his hypothesis by 
experimental evidence; and his suggestion 
that particles of organic débris falling into 
putrefiable solutions may give rise to 
chemical changes resulting in the develop- 
ment of living matter de novo cannot be 
regarded as probable or even scientific. If 
Dr. Bastian can destroy all germs in the 
air to which his solutions are exposed, and 
then show that organisms appear in his 
tubes through the falling in of the dead 
partwles of matter, his hypothesis would 
not appear so visionary as it doesin the 
absence of that proof; but although he 
may consider it a more logical inter- 
pretation of the facts to assume that dead 
particles have set up such an action as to 
spontaneously generate bacteria, there are 
others who will regard it as more logical 
to assume that the organisms were evolved 
in the usual manner from their “ germs,” 
whatever we may understand by the term. 
Dr. Tyndall’s unanswered question is not 
to be avoided by introducing a side issue. 
It is very definite. Why,” he asks, “ when 
your sterilised organic infusion is exposed 
to optically pure air, should this generation 
of life de novo utterly cease? Why should 
I be able to preserve my turnip-juice side 
by side with your saline solution for three 
hundred and sixty-five days of the year in 
free connection with the general atmosphere, 
on the sole condition that the portion of 
that atmosphere in contact with the juice 


shall be visibly free from floating dust, 
while three days’ Baw to that dust filis 
it with bacteria.” It is no answer to suck 
a question to speak of the ultra-microscopic 
size of the supposed germs, and to speculate 
whether they are germs or finished orga- 
nisms. We have no right to assume that 
the bacteria which swarm in unprotected 

utrefiable solutions are generated de nove 
by the falling in of particles of dead 
matter, but we have a right to conclude 
that they are produced from their germs. 
If in a sealed chamber a number of tubes 
containing putrefiable matter have been 
kept perfectly sweet and clear for mr 
months, though freely exposed to optically 
pure air, and if, after upening the chamber 
and loading its atmosphere with the dust 
shaken from a wisp of hay, we find withie 
forty-eight hours that all the infusions 
have a surface scum consisting of count- 
less multitudes of the hay Bacillus, what 
conclusion can we arrive at but that 
the bacteria present have been produced 
from their germs mixed with the dust from 
the hay? The experiment made by Dr. 
Tyndall last autumn, when he took with 
him to the Alps a number of sealed tubes 
containing various organic infusions, may 
rightly be regarded as conclusive evidence 
upon the point. These tubes were sealed 
after the air had been expelled by the steam, 
and there was consequently a partial vacuuse 
into which air would rush when the long 
neck was snipped off. Into some of these 
tubes the pure air of the Alps was admitted 
by snipping off the extremity of the neck m 
@ situation where the atmosphere might 
reasonably be expected to be free from 
germs, while others were opened in an 
exactly similar manner in the dust-laden 
air of a hay-loft. The results were pre- 
cisely what previous experiments had led 
Prof. Tyndall to anticipate. The contents 
of the flasks or tubes opened in the prac- 
tically pure mountain air, which is doubt- 
less not altogether free from dust, remainea 
erfectly clear and sweet, while the in- 
usions contained in the tubes to which the 
air of the hay-loft was admitted speedily 
swarmed with organisms. Whence came 
they? The only reasonable answer is from 
something contained in the dust of the 
hay-loft, which, judging by analogy, musi 
have been germs. 

Dr. Bastian asserts thut the alleged 
behaviour of the invisible particles (germs} 
with regard to heat is altogether opposed 
to that of all known visible germs, aud 
referring to Dr. Tyndall’s theory of the 
capability of germs to resist a boiling tem- 
perature for many hours, he asked what 
present warrant there is for supposing that 
a naked or almost naked speck of proto- 
plasm can withstand four, six, or even eight 
hours’ boiling, and he answered his own 
question by the rather dogmatic utterance, 
“None.” Prof. Tyndall replies that as 
regards “naked specks of protoplasm ” be 
makes no assertion, but he does affirm, not 
as a“supposition,”’ an assumption,“ 1. 
“probable guess,” nor as a “wild hypo- 
thesis, but as a matter of the most un- 
doubted fact, that the spores of the har 
Bacillus, when thoroughly desiccated by 
age, have in special cases withstood the 
ordeal mentioned. And yet these obdurate 
germs can be destroyed by five minutes 
boiling, if the heat is applied at intervals 
The finished bacterium 18 killed by a tem- 
perature considerably below that of boinng 
water, whereas the germs contained in the 
same liquid will remain uninjured. But if 
the infusion is frequently boiled at short 
intervals it is perfectly sterilised, because. 
all the germs have then been subjected te 
a destructive heat, at a stage in their 
existence when they became sensitive to its 
effects. Why Dr. Bastian assumes that 
germs of bacteria are “ naked specks vf 
protoplasm” he does not say, but he con- 
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cedes that there may be a “thin covering,” | been often measured. 


Going a little | tones was examined; then the time in 


and this, as Prof. Tyndall points out, may further, the person may be required to re- which one distinguishes whether a sound 


exercise a powerful protective influence. 
The seeds of some plants do not lose their 
germinating power, after even four hours’ 
boiling—e.g., the seeds of the Medicago 
(Lucern) of Brazil, the toughness of which 
astonished Pouchet; but, as a rule, they 
are devitalised by a few minutes’ immersion 
in boiling water. Prof. Tyndall experi- 
mented with peas, beans, cress, and mustard, 
tying the seeds up in small calico bags. 
Thirty seconds’ exposure to the boiling 
temperature destroyed the germinating 
power of the peas and beans, a few of the 
cress seed sprouted when subsequently 
planted, but a very large proportion of the 
mustard seed retained its germinating 
power. The explanation is that the water 
did not reach the seeds in the interior of the 
bag, for when the mustard seed was sub- 
sequently boiled without the calico bag it 
was completely devitalised. It is mainly 
for this reason that it is so difficult to 
sterilise turnip-cheese infusions, the germs 
being protected by the fluid in which they 
areimbedded. In a similar way a pea care- 
fully coated with indiarubber and im- 
mersed in boiling water, will be unaffected 
while an unprotected pea is being reduced 
to pulp; and it is not improbable that 
germs, so far from being “naked specks of 
protoplasm,” may be so clothed as to resist 
for a long time the imbibition of moisture, 
which is necessary to produce the swelling 
and softening that precede their destruc- 
tion. But, whatever may be the cause, the 
spores of Bacillus subtilis are undoubtedly 
capable of resisting, under some circum- 
stances, exposure for hours to the heat of 
boiling water. In concluding his “last 
word,“ Prof. Tyndall says that the present 
condition of the spontaneous generation 
hypothesis is such that no medical man seek. 
ing to realise and remove the causes of epi- 
demic disease, need have his mind troubled 
by a doubt as to the derivation of those 
organisms to which modern physiology, 
with ever increasing emphasis, assigns 
functions so momentous. Clearly assured 
that they are not spontaneously generated, 
his efforts will be directed to the discovery 
and the destruction of the germinal matter 
from which they spring. For the sake of 
the public and the medical world, Prof. 
Tyndall has spared no pains to render his 
demonstrations so clear that no amount of 
verbal“ effluence” will be able to obscure 
them. This accomplished, the controversy 
comes to a natural end.” According to Dr. 
Bastian himself the question “lies at the 
root of the most fatal class of diseases to 
which the human race is liable,” and it 
remains to be seen whether he will loyally 
accept the teachings of experimental 
science, or demonstrate their incorrect- 
ness by more conclusive experiments of 
his own. 


DURATION OF SIMPLE PSYCHICAL 
PROCESSES. 


THE time taken by operations of the 
human mind has become an attractive 
subject of experiment in these days, and, 
through increasing delicacy of apparatus, 
it is even being more exactly measured. A 
series of experiments recently made in 
Prof. Helmholtz’s laboratory, by MM. Kries 
and Auerbach, furnish some interesting re- 
sults, of which we propose to give a short 
account. 
The method adopted was in general 
similar to that of M. Donders, but the 
sychical process measured was simpler. 
hen one experiences a sensation (from a 
Stimulus being applied), and is required to 
give a signal immediately on doing so, a 
certain time elapses between the moment 
at which stimulation takes place, and the 
reaction; and this “reaction-time” has 


act only after some property of the stimulus ! sensation is a tone or a noise; and, lastly, 
is ascertained. Thus, two stimuli, a and b, the time required to perceive from which 
may be applied interchangeably; and the direction a sound comes (on the two sides 
person is required to make a signal, c, when | of the head). The recognition of the sim- 
he knows a is applied, but a signal, d, when ple tones took, in A., 0'019 to 0-034 sec.; in 
he knows b is applied. Here the time be- K., 0'049 to 0-053 sec. Higher tones were 
tween stimulation and reaction becomes | more quickly distinguished than lower. The 
longer; and M. Donders considered the in- distinguishing of a tone from a noise took, 
crease as representing the quantity he! in A., 0023 sec.; in K., 0046 sec.; tone 
sought to measure. and noise were with equal rapidity perceived 

The present experimenters considered as such. The localisation of a noise took, 
this too complicated. After you have under the most favourable circumstances, 
ascertained the stimulus was a, you have to in A., 0015 sec.; in K., 0032 sec.; but with 
remember that toa the reaction, c, belongs; more difficult distinction, the time rose in 
also of the two reactions, c and d, for either | A.’s case to 0053 sec., and in K.’s to 0'077 
of which you are prepared to choose the sec. 
right one. Thus, in the prolongation, there | Optical experimente formed a third 
is probably an appreciable portion which, series. An electric spark was used as light 
should not be reckoned in the time of in- | stimulus, and the person had to distinguish, 
vestigation of the sensation. The experi- in one case its direction, in another its 
menters, therefore, in all cases used only į colour (it appeared through blue or red 
one reaction; and the stimuli being inter- ! glass), and in a third its distance. The 
changeable, the person was required to re- ' distinguishing time in the simplest case of 
act only when one was given. localisation of direction was, in A., 0°011 

The experiments were, then, of the two | sec.,in K. 0'017 sec. That for the two 
classes of simple experiments (in which a colours was, in A.,*0°012 sec., and in K. 
single stimulus was applied at intervals, 0˙034 sec. That in the simplest case of 
and the person answered it immediately | localisation of distance was, in A., 0:022 
with always the same reaction), and ex- | sec., in K. 0'030 sec. 
periments with distinction (where one] In discussing these results the authors 
stimulus, a, was irregularly exchanged with point out that all the distinguishing times 
another, b; and the person was required to | Were shorterin the case of A. than that of 
react only toa). First, a series of simple, K., and that the individual distinguishing 
experiments were made; then a series of the | times are different from each other. Their 
second class, then a series of simple ones | relation in the two observers was pretty 
again (to eliminate disturbing influences; much the same; the quickest distinction 
from inconstant action of the mental was that in optical localisation of direction, 
mechanism). The average of the first and! the slowest that in localisation of sound 
third series was subtracted from that of | (with the smallest angle of divergence), and 
the second. The difference is termed the! recognition of weak stimuli of touch. 
“distinguishing time” (Unterscheidungs-| Like other observers who have measured 
zeit), i.e., for distinguishing a from b. It is reaction times, MM. Kries and Auerbach 
defined as the time elapsing between the found it longer for optical stimuli than for 
first commencement of the sensation, a, to | acoustic or tactile. It is notable that while 
the moment when it is perceived that it is | the distinguishing time of A. was shorter 
a (in opposition to b). for all stimuli than that of K., the reaction 

We do not stop to describe the technical | time of K. was shorter for acoustic and 
arrangements of the experiments. The touch stimuli, while, with optical stimuli, 
first series of experiments were with the A. reacted more quickly than K. 
sense of touch. Two places of the skin 
were stimulated with two pretty strong in- 
duction shocks interchangeably, and the 
person had to react when one of the two 
was stimulated (but he made no reaction to 
the stimulation of the other). The distin- 
guishing time was found to be, for A. 
(Auerbach), 0'021 sec.; for K. (Kries), 0'036 
sec. The position of the two parts of the 
skin had no appreciable influence. When 
three places were stimulated, instead of 
two, disturbances occurred ; but after ade- 
quate practice was had it did not take 
longer to distinguish one place from two 
others than from one. 

The time of distinguishing intensity of 
touch sensations was examined, strong and 
weak induction shocks being given to the 
same pa of the skin interchangeably. In 
one of the series of these experiments the 
person had to react only to the strong 
stimuli, in the other ouly to the weak. It 
appeared that the distinguishing times 
were always less for the strong stimuli than 
for the weak; one perceives sooner that the 
strong stimulus is strong than that the 
weak one is weak. Expressed in numbers, 
the time of recognition by A. of the strong 
stimulus was 0022 sec., of the weak 0°053 I. We now return to the consideration of the 
sec.; in K.s case the numbers were 0'061 actual structure of the Bellows. The choice of 
and 0'105 respectively. Comparing these the particular species has already been suffi- 
values with the previous, it is found, as a ciently gone into (4 f., and on). 
principal result of the touch experiments, m. Various Points ConsipERED.—Shape on 
that the “judgment as to the intensity of a Plan.—The actual plan-form of the Bellows is 
touch-stimulus takes place more uncer- not in itself a matter of very great moment— 
tainly, and requires a longer time, than the | that is to say, Bellows may be square, or oblong, 
localisation of the same.” or pear-shaped (as smiths’ bellows), and work 

The next series of experiments were of perfectly well in any case; but, as will be 
an acoustic nature. In one case the distin- | een directly, the particular form adopted 
guishing time for high and low simp’e * All rights reserved, 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.* 


Br JOHN WATSON WARMAN, 
Associate of ths College of Organists, London. 


PART I.—GENERAL TREATMENT IN 
MANUFACTURE. 


k. iv it be thought that I am speaking too 
severely, let it be borne in mind that des- 
perate diseases require desperate remedies ; the 
notion that the player as such is able authorita- 
tively to direct and pass judgment upon the 
actual structure of the instrument on which he 
performs is as widely apread and as deeply 
rooted as it is radically false and mischievous ; 
and while those who hold the purse-strings are 
allowed to continue blindly going on in this 
belief, organ-builders, not below the average in 
intelligence, will inevitably see it more to their 
| advantage to parade (and in some cases to pay 
for) patronage than to express their real 
opinions as to the critical knowledge evinced 
by it. The whole subject of the various writers 
on the Organ will be fully gone into in a future 
Part, should circumstances permit (see also 
PREFACE.) 
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affects the amount of material used, and there- 
fore some plan shapes must be more economical 
than others; but before touching on this it is 
necessary to bear clearly in mind that the plan- 
form of the Bellows, because it is so accommo- 
dating, is above all things liable to be controlled 
by certain other considerations which are gone 
into further on; see, therefore, at this point 
those various matters, particularly Feeder. 


n. Supposing none of these controlling 
reasons to be in force, the choice of the plan 
shape of the Bellows resolves itself into two— 
the economy of material and the rigidity of the 
Feeder. 


0. The economy can, of course, extend only 
to the Ribs and their Leathering, for the amount 
of square area of the various Boards remains 
the same, whatever the plan adopted. It is 
hardly necessary to point out that economy, as 
aforesaid, will be obtained by the adoption of 
the square form. Thus a square bellows, con- 
taining 16 square feet, will have 16 lineal feet 
of ribbing, but supposing it 2ft. x 8ft., the 
amount of the ribbing will be increased to 20ft. 
lineal. The same thing, of course, holds good 
with the Feeder; supposing, therefore, that 
there be but one of these, the perfect square 
will always be the most economical as regards 
material of Ribbing and Leathering. But there 
remains the question of Feeder rigidity, and 
this is favoured by a rather long Feeder, for if 
the Board be wide in the direction across Lug, 
it is obvious that a stouter brace will be re. 
quired under Board to prevent latter bending 
under the force of the stroke, and this addi- 


tional vertical substance will, of course, involve. 


additional vertical room. It is true a Bridge- 
lug (see in Detailed) may be used, bat this 
involves additional expense. Also it must be 
remembered that a narrow Feeder involves loss 
in material just as with Receiver, only that in 
latter there being two sets or Folds, while in 
the former generally only one, balance remains 
in favour of Receiver being kept square rather 
than Feeder. 


p. Design Plan of Bellows, therefore, accord- 
ing to circumstances and number of Feeders. 
A very small single-feeder Bellows may freely 
be square, if preferred, unless of very heavy pres- 
sure, for Feeder is sure to be rigid enough 
with moderate bracing; where good vertical 
height exists, have perfectly square by pre- 
ference. With two Feeders the plan may by 
preference be nearly square—say ratio of 4 to 
5—then Feeders will do with a comparatively 
small Brace at Lug; the brace long-wise of 
Feeder can always easily be any desired width 
at its middle without increasing vertical space 
required, at same time palpable economy in the 
Receiver ribbing and leathering will be effected. 
It will, of course, be understood that the Lugs, 
and consequently hinges, are here at broader 
side of Bellows. When Bellows has three 
Feeders it cannot easily well be square, for they 
would be reduced to too great narrowness, and 
this is one reason why more than two Feeders 
to one Receiver are discouraged; if Receiver 
is compelled on other account to be longish, this 
discouragement ceases, and when the Bellows 
are required to be very long in proportion to 
breadth three Feeders will be well, otherwise 
they might be wider Lug-way than from Lug- 
edge to hinge, which is, as just mentioned, 
bad asa rule. Generally speaking three Feeders 
wili be required only with Winch or Machine 
blowing, and not always then (see 6, d. and e.). 


q. It will, of course, be understood that this 
selection of particular area form is subservient 
to other considerations, as aforesaid; thus, for 
instance, to give the entire organ a square form 
on plan, solely for the purpose of obtaining a 
square Bellows, would be quite absurd, unless 
there were no other more important considera- 
tions involved (see SouNDBOARDS). 


r. Relative area of Feeder and Receiver.—It 
will be obvious that the Receiver should be 
larger than any single Feeder supplying it, for, 
otherwise, the ascent and descent of the Re- 
ceiver become too rapid, and therefore liable to 
be unsteady ; this is one great object in having 
more than one Feeder: and practically it is 
found that, if the united areas of the Feeders 
do not exceed that of the Receiver, the wind, 
with ordinarily good blowing, will be amply 
steady enough for all practical purposes. In 
small organs it will often happen that the 


— 


Feeder area will exceed this ratio, and this 
even sometimes with single Feeder; of course 
this should be avoided if possible, and with this 
view the author, as will be seen, has recom- 
mended two Feeders in even the very smallest 
ee (See also with Conjoined Receivers, 

og. : 


8. Rise.—It has already been demonstrated 
that additional rise in Receiver does not mean 
additional supply; Gin. ascent will be quite suffi- 
cient in most cases, but where the height is 
gocd, 9 may be preferred, only remember this 
will add ljin. to the width of each Receiver Rib 
(see 5, j.). When Winch Blower is used the Qin. 
may be considered desirable (see 20, I., No. 3). 
Higher than Qin. is never recommended by 
author, except with Machine-blowing, and 
then only when there is fear of a sudden very 
large demand running the wind out before the 
engine has time to resume its full speed, as in 
the Otto Intermittent (see 17, a.; also with 
Conjoined Receivers). 


t. Trunk entry. When Band form of Bellows 
is used, Trunk can, as already said (4, e.), 
easily be attached or “led out” at any 
desired point. When Well kind is used the 
front of the Trunk will be determined by that 
of Well; and, as room laterally will here not (as 
a rule) be scarce, there is no necessity for laying 
down any precise rules. With Pan-bellows 
more care must be used, simply because the 
provision for Trunk will of course decrease 
area of Feeder, and it has already been seen 
(5, r.) that such decrease is unadvisable. Ic is 
obvious, therefore, that whenever Pan-bellows 
be not perfectly square the Trunk should, if 
possible, be at narrower side; thus the reduc- 
tion of Receiver area will be less, for while its 
set in to accommodate Trunk will obviously be 
no greater, the length of the space thus 
secured will be less—thus less amount of waste 
room at side of Trunk. It may also be laid 
down that Receiver may desirably extend over 
free or Lug side of Feeder, so that the most 
effective part of latter throws directly up into 
Receiver. This is favourable to what hag just 
been said, as Feeder-hinge better at narrower 
side as rule. Sce also with Conjoined Re- 
ceivers (6, z.) 


u. Folds and Compensation. Two Folds will be 
best in ordinary cases—that is, two pairs of 
Ribs; one pair or Fold will in all cases be in- 
verted, not only to prevent the inward pro- 
trusion increasing the wind density as the 
Receiver descends; but to neutralise the effect 
of the wind itself tending to keep open the 
Receiver more when the latter is full. 


y. Of course, Regulators must be used to 
maintain the folds always equi-distant. 


w. The most convenient Fold to invert will 
in manufacture be found to be the one next 
the Top-board (in an Exhaust Bellows tkis 
“ Top” will naturally become the lowest Board. 
See also with Conjoined Receivers (6, z.) 


x. The Feeder ribs may also be inverted, if 
desired, in all cases (see also 17, g.). 


y. Waste Valve.—This may be divided into 
two species—viz., the Exterior and the Interior. 
The former discharges the superfluous wind 
clear out of the bellows. The latter act by 
retaining open a Valve or Valves, admitting of 
communication between the Feeders and Re- 
ceiver ; thus, as one Feeder rises, the wind 
furnished by it escapes through the Receiver 
into the other Feeder which is descending at 
the same moment. It is hardly necessary to 
observe that in this case not only must there 
be at least two Feeders, but tlfe space afforded 
or created during the descent of one must be 
equal to that—that is tosay equal to the feed— 
supplied by the other; and for this purpose 
both or all Feeders ought te be alike in size 
and drop; and if three be used they must be 
driven by a shaft with an equi-distant three- 
throw, so that when two Feeders are rising 
together—as they constantly will be in such 
case—their motion will be but slow, while the 
descending Feeder is moving with double 
rapidity. 

z. The Exterior Waste-valve may itself be 
divided into two kinds—(lst) when it is placed 
on the Upper-board ; (2nd) when on the 
Middle-board—between two of the Feeders, 
unless latter detached. — 


The Exterior Valve on Receiver has every 
advantage except that of quietness and pro- 
tection from droppings; as regards former a 
good Blowist never quite fills the Bellows, so 
this can go for but very little. With reference 
to latter it must be remembered that a valve 
may as easily foul from something being blown 
into it by the Feed as from droppings; and as 
the top of the Bellows is generally shielded by 
the other works, and access to valve—at all 
events with a rod—is generally insured, this 
objection also is of little moment. Bear in 
mind that the blowing-off often assists in the 
ventilation, and also tells the Organist when 
the Blowist is over-pumping. On the whole, 
therefore, this is decidedly the best form of 
waste-valve. 

The Exterior Valve under Middle-board has 
only the advantage of protection from drop- 
pings; the slight value of this will be seen by 
preceding. On the other hand it has the very 
weighty objections of non-accessibility, and of 
decreasing the area of the Feeders. It should 
most certainly, therefore, as a rule be avoided. 


(G6,a.] The Interior Valve has the advantage 
of quietness and safety from droppings, but in 
every other respect it is defective ; it is almost 
inaccessible, and has besides the very serious 
disadvantages of requiring both Feeders to be 
of one size, and of demanding additional 
Valves, thus increasing chance of leakage 
through Middle-board. It is true the Suckers 
have occasionally been made to do duty also 
for the Waste-valve; but this necessitates them 
being made large and solid, and merely faced 
with the soft substance; and such a form is 
very likely to be noisy, and also, unless pro- 
perly guarded, liable to damage if Bellows 
happen to be turned bottom upward.. 


b. Except with use of a shaft driven either by 
Hand or Power, the necessity for both Feeders 
beiny of one size should of téself be an effectual 
bar to the use of this form of Waste-valve, for 
the blowist’s up-stroke is so much weaker than 
his down, that an easy and economical Blowing- 
action demands that one Feeder shall be larger 
than the other; and although a moderate 
difference in this respect will not render the 
Interior valve impracticable, it must manifestly 
remain an imperfect contrivance. 


c. The only case where the Interior Valve may 
be considered admissible is with an Intermittent 
Gas Engine (see that head in Department of 
BLow1Ina.-acTion), and funds at same time 
limited. In such case, as the speed of the 
Engine is automatically regulated by the work 
it has to do, it will “slow down” of itself as 
soon as it feels the decreased resistance of the 
Feeders; and thus the wind supply become fo 
a certain extent automatically governed, without 
the expense of fast-and-loose pulley. 


d. Feeder. There are several distinct con- 
siderations involved in Feeder, which had 
better be touched on separately. As regards 
Number, it may be laid down that a single 
Feeder should never be used except either it be 
a double-action one or space very confined ; 
remember that two Feeders will counterpoise 
dead-weight of each other without any further 
trouble. With regard to confined space there 
is not much difference between the supply of 
two and of one, provided the area be same in 
both cases; still, the two Feeders will not give 
quite so much as rule because there will be the - 
lost space between them, and also for the reason 
that it will not generally be so convenient to 
have a smaller one drop so low as a larger; 
but the gain in steadiness, owing to the 
decreased rate of speed at which the Receiver- 
rises at each stroke, is so great that, as just 
said, two Feeders should always, even in the 
very smallest. Instruments, be by preference- 
used. The other exception, however, com- 
pletely nullifies advantage of two Feeders, for 
it is obviously quite useless having two Double- 
action Feeders for purpose of gaining steadiness s 
since, Feeders acting both ways, the supply 
will be same (speaking broadly), whether giver 
by ascent of one large Board or by ascent and 
descent at same moment of two of half the size 
—therefore, the additional cost of the two 
Feedera had better be saved. Double-action 
Feeders, however, will not be common. 


e. It will, therefore, be apparent that in all 
ordinary cases the best number will be two. 
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When Bellows are very long in proportion to 
width three are sometimes used. An instance 
eccura at St. Peter's Chapel, Canterbury, by 
Jones, of London. But such a form of Receiver 
is, as already said, very inadvisable, and note 
even here two Feeders only will be better than 
three (provided Bridge-lug can be secured), 
unless a Foot-blower is desired, and there yet 
eaanot—with only two Feeders—be one got 
sufficiently small, or the posit of Handle can- 
not be so that smaller Feeder comes right 
for Blowing Pedal. When Winch-Blower is 
weed it is usual to have three Feeders, in order 
o equalise resistance; but with a Fly-wheel of 
sufficient weight this is not really necessary, 
and when area is very confined it is better, as 
a rule, to keep to two Feeders, and thus save 
the space between one pair. Of course, this is 
assuming the necessary Fly-wheel to be prac- 
ticable. When machinery is made use of for 
Blowing, a Crank-shaft—similar to that just 
mentioned for Winch—is often applied (it is 
mct really required with Hydraulic Motor), and 
in such case also three Feeders are often em- 
ployed; but if the Engine have proper Fly- 
wheels, or latter in addition applied to shaft, 
two Feeders may here also do very well; if 
Gas Engine used in which the number of ex- 
plosions is governed by the actual work or 
bad imposed at the moment (as in the Otto 
and Langen Intermittent), it is sometimes 
desirable that the Feeders blow off into each 
ether (Intertor waste-valve), for then, the resist- 
ance being lessered, the Engine will slacken 
itself automatically, and thus in some cases 
the fast and loose Pulley (see 17, d.), with its 
ehance of increase of wind-pressure, saved and 
avoided. It will be evident that this method 
is quite practicable with three Feeders, for, 
though two will be constantly feeding at once, 
yet at that moment they will always be Feed- 
ing slowly, while the third Feeder will be 
descending as quickly as possible—thus vent 
always provided for Feeders-in-action to blow 
into. See also further in “Exacr ARRANGE- 
MENT’ (8, w, and on). 

The two points of Interior Valve with an 
edd number of Feeders, and of employment of 
Interior Valve with Intermittent Gas Engine as 
substitute for Automatic regulation have been 
already mentioned ; they are repeated because 
ef their importance. 


(To be continued ) 


THE PHONOGRAPH. 


TY O very successful exhibitions of the 
phonograph have been made in London, 
and there can no longer be any doubt that the 
new instrument has the promise and potency ”’ 
of great things in the future. We mentioned 
en page 622, last volume, that at a recent 
meeting of the Physical Society two phono- 
graphs were shown, one of which was con- 
structed by that well-known mechanician, Mr. 
Stroh, and is, therefore, an improvement upon 
the original sent over by Mr. Puscus, Mr. 
Edison's agent. We reproduce from Engineer- 
mg an engraving of the form adopted by 


Mr. Edison and that devised by Mr. Stroh, but i 


our readers being already familiar with the 
principle of the instrument we need not occupy 
space with any lengthy description of its de- 
tails. In Fig. 1 we have a brass cylinder 
mounted on a spindle carrying at one end a 
heavy fiy-wheel, and at the other, a winch- 
handle. The spindle or axis has ascrew-thread, 
and works in a screwed bearing, the pitch of 
the screw corresponding to that of a spiral 
groove turned in the face of the brass cylinder. 
Over the latter is laid a strip of tolerably 
stout tinfoil, and the vibrating diaphragm is 
adjusted so that its style or point will traverse 
a- spiral line immediately over the groove in 
the cylinder. On turning the handle, and 
speaking to the diaphragm, a series of inden- 
tations are made in the foil, but it is of the 
first importance to maintain a regular rate of 
rotation, and have some means of recording 
what the speed actually is. To control to some 
extent the speed of rotation, Mr. Edison 
adopted the heavy fly.wheel seen in Fig. 1, but 
Mr. Stroh has devised an ingenious form of 
governor, shown in Fig. 2. In Fig. 3 is exhi- 
bited, in an exaggerated form, the indentations 
Foduced in the tinfoil by the style of the 


diaphragm, and it is assumed that the pointer, 
having produced them by vibrations of the dia- 
phragm to which it is affixed, can also, when the 
action is reversed. reproduce exactly identical 
vibrations in the diaphragm, and consequently 
the sounds which gave rise te those vibrations. 
To look, however, at a piece of the indented 
tinfoil it would seem almost impossible that 
the minute and occasionally microscopic marks 
thereon should be capable of throwing a 
metallic diaphragm into a state of complex 
vibration, in which each oscillation is possibly 
of different amplitude to that which preceded 
or succeeded it; still, from the demonstrated 
necessity of making the repeating cylinder 
rotate at exactly the same velocity as the re- 
cording instrument (one instrument answers 
for both purposes), it is practically demon- 


form to obtain the best results, but even with 
a fly-wheel it is very difficult, if not impossible, 
to secure an unvarying peripheral velocity; ac- 
cordingly, Mr. Edison has adapted a clock- 
train movement as the driving mechanism, and 
so far with a considerable degree of success. 
Expanding the idea, he has had a clock con- 
structed, which, instead of striking the hours, 
reproduces the tones of a voice which once 
indented the phonograph, and strangers are 
startled at hearing a clock say “ Six o’clock, 
time for dinner,“ or . time for bed.” 
In Mr. Stroh’s apparatus, which is worked by 
hand, the fan or governor consists of two 
brass discs attached to the upper ends of two 
light levers geared together at their lower 
ends, and so arranged that they fly out sym- 
metrically on each side of the axis of rotation 


strated that it must be the purely mechanical | of the vertical shaft. ‘‘ When the instrument 


differences in the indentations that cause the 


diaphragm to repeat the sentences stamped 


upon the foil. The latter, of necessity, is 
made to lie very closely and smoothly on the 
cylinder, and is held in place by a brass cap 
at each end. The original instrument, as 
mentioned in our issue published on Novem- 
ber 30th last, had, as the reproducer, a more 
delicate diaphragm than that employed to 
indent the tinfoil; but in tbe instrument 
shown in Fig. 1, Mr. Edison dispenses with 
the special reproducer, and makes the one 
metallic diaphragm answer both as receiver 
and speaker. The instrument made by Mr. 
Pidgeon has two diaphragms, one of paper 
and the other of metal, and at the recent 
meetings it was considered to give the better 
results of the two; but Mr. Edison prefers, 
we believe, to use only one diaphragm, and Mr. 
Stroh follows him—in fact, his instrument is 
the same with the exception that instead of 
the fly-wheel, he has introduced some very 
ingenious controlling mechanism. The speed 
of rotation must obviously be perfectly uni- 
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is started (by taking off the pressure of a 
| small cork. Iined brake. block, shown in the de- 
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tail sketch, which passes against the cylindrical 
bead of the fly-spindle), the discs fly out under 
the influence of centrifugal force, and the re- 
sistance of the air to the motion of the spindle 
is increased by the increase on the diameter of 
the path of rotation if the speed become too 
great.“ On the contrary, should the speed 
of rotation tend to fall off, a spiral spring 
draws the levers and the discs together, and 
they offer less resistance to the rotation of the 
spindle. 

It will be understood that, although the 
governor is a much more useful appliance 
than the fly-wheel, it by no means insures per- 
fect uniformity of motion, which apparently 
can only be obtained by means of clock-work. 
Numerous applications have been suggested 
for the phonograph, many of them extremely 
visionary. 

It is, however, a most remarkable inven- 
tion, the future of which cannot be fore- 
seen. 
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THE LIQUEFACTION OF THE GASES. | 


TS the annexed engraving our readers have 
— & perspective view of the apparatus by 
Hauef; of i raioh M. Pictet succeeded in 
pep g the gases (see pp. 395, 417, Vol. 
XXVI.). The drawing is on a scale of about 
‘One-eighth of an inch to a foot, and the appa- 


; is arranged for the condensation of 
oxygen. Bis the retort in which the gas is 
generated, and F is a wooden case containing 

astrong wrought-iron tube, in which the oxygen 
wee by the force of its evolution from 
the substances in the retort. Surrounding the 

wrought-iron tube is a larger pipe or 
eeve, containing liquid or perhaps solid car- 
bonic acid, which enters by the pipe seen near 
the retort, B, and leaves by the pipe at the 
end. Between the larger tube and the 
casing there is a filling of non-conducting 
— 0 a case, H, incloses an almost 
si r arrangement—a small pipe 
containing liquid carbonic acid passing darch 
a tube in which sulphurous acid is circulating ; 
& isa gasometer containing carbonic acid, and 
K is the reservoir in which the liquid sul- 
‘ous acid is stored. P represent a series of 
ble-action pumps, employed in maintaining 

® vacuum and keeping up the circulation of the 
liquid gases. With these details and the 
description given (loc. cit.) it is an easy matter 
to trace the stages of the process. The pumps 
being set in motion by a steam engine liquid 
carbonic and sulphurous acids are forced into 


their respective tubes in the case, H. S indi- 
cates the supply and exhaust pipes containing 
the sulphurous acid, and C the supply pipe for 
carbonic acid connected to the compound 
racuum- creating pumps. The sulphurous acid 
forced or drawn from reservoir, K, into the 
tube contained in the case, H, vaporises in- 
stantly, and is immediately taken by the pipe, 
S, to the pump, P, where it is again com- 
pressed and forced into the reservoir, after 
passing through the two compound pumps. 
Meantime the inner tube is full of carbonic 
acid, which is forced in through pipe, C, and 
which, under the influence of the refrigerating 
effect of the constantly vaporising sulphurous 
acid and a pressure of about 75lb. to the square 
inch, is reduced to the liquid state at a tem- 
perature of about 65 degrees below the zero of 
the Centigrade thermometer. The liquid car- 
bonic acid passes thence into the tube or sleeve 
surrounding the oxygen pipe in the case, F. 
This tube is connected to the pumps, which 
remove the vapour as fast as generated, and 
consequently reduce the bulk of the contents 
of the tube to the state of solid carbonic acid. 
The latter is, however, constantly vaporising 
and absorbing heat, and so great is the degree 
of cold maintained that the oxygen contained 
in the tube passing through the mass of solid 
carbonic acid is, under the joint influence of 
temperature and pressure, reduced to the 
liquid state, and on opening the tap, seen near 
the manometer on the projecting end of the 
tube, the gas appears either asa jet of mist or 
as drops of liquid oxygen. 


| 
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CARE OF THE MICROSCOPE. 


MICROSCOPE, when not in use, should always 
be kept well protected, either in its case or 
under a suitable cover. There is no more convenient 
mode of keeping a microscope than to stand it upon 
a cloth mat, and cover it with a glass shade. It is 
thus kept free from dust and vapours, aud is always 
ready for use; but when it ie kept in its case, and 
especially if it has to be screwed together, interest- 
ing, valuable, or even important objects will often 
fail to be examined, simply because too much 
tine and labour are necessary to prepare for the 
operation. 


A good microscope should be so carefully protected 
that it shall rarely require to be cleaned or dusted, 
as this wears off the lacquer and exposes the metal, 
which, when tbus uncovered, soon begins to tarnish. 
When du-ting or cleaning becomes absolutely 
necessary, chamois leather or a very fine old linen or 
silk handkerchief is most suitable. Never use coarse 
cloths, or those that have been lying about exposed 
to dust and dirt. 


The lenses should be kept in their boxes when 
not in use, and when they are attached to the 
microscope great care should be taken to keep them 
from coming into contact with liquids. In order 
to prevent the latter accident as far as possible, 
never examine liquids unless when they are 
covered with thin glass. In the pursuit of micro- 
chemical studies the microscopist has frequently to 
deal with liquids that corrode metals, and even 
glass. In well-appointed laboratories inverted 
microscopes are used in such cases, but with ordinary 
instruments special means must be employed. The 
object should be laid on à large piece of thin plate 
glass, and the objective shou!d be coated with oil. 
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The rest of the metal work may be protected with 
oiled silk or thin indiarubber. 

When liquids which corrode glass are used the 
front of the objective should be protected by means 
of a very thin leaf of the best mica, which may be 
attached either by glycerine or balsam. 

These, however, are exceptional precautions. 
In ordinary work it is sufficient to see that the 
lenses and metal work are kept free from stains 
and finger marks. 

Never touch with the fingers the surface of any 
lenses, either eyepieces or objectives, as this will be 
certain to soil them. Use soft camel-hair brushes 
to remove particles of dust, Ke. Where dirt adheres 
more strongly use fise linen, slightly moistened 
with alcohol, and wipe dry with very fine chamois 
leather. Remember that alcohol, if used profusely, 
will attack the lacquer of the brass-work, and even 
dissolve the cement which holds the lenses together. 
When objectives are smeared with balsam the best 
cleansing agent is said to be kerosene oil. The piece 
of leather used for wiping lenses should be free from 
dust, and is best kept in a small box by itself, and 
used for nothing else. It must be remembered 
that the glass of which objectives are made is very 
easily scratched, being sott when compared with 
particles of sand and grit; consequently, when 
frequently wiped it soon loses that exquisite polish 
upon which its excellence of performance so much 
depends. What then are we to think of the direc- 
tions given by the author of a popular werk on the 
microscope, in which we are told to use a piece of 
leather, slightly impregnated with brick dust? No 
better method of destroying an objective could pos- 
sibly be devised. Therefore, see that in wiping the 
slightest possible pressure is used, lest any particle 
of grit should make a scratch. 

Tbe exposed parts of all microscopes, as well as 
the objectives and their cases, are lacquered, to 


gi 


| protect them being soiled by handling, but the 


interior of the boxes which hold the objest-glzeses 
are rarely so protected, and the black coating of Gie 
interior of bodies, draw-tubes, &c., is frequently not 
very firmly attached. Therefere, never touch then 
with the fingers. 

After taking an objective out of its box, either 
screw on the cover of the box, or place the latter 
with its open end down. Do not stand it mouth up, 
so that it may catch all the dust. 

When exhibiting the microscope to others great 
care is necessary to keep meddlesome fingers from 
soiling the glasses. Some people are never content 
when merely allowed to look at things—they insist 
upon handling them, and feeling them. To the 
young microscopist we would say that if any & 
your friends insist upon handling your objectives, 
eyepieces, &c , put up the instrument, and pack & 
away. A micro-cope carefully used is as good after 
fifty years as when first made, but we have seen an 
instrument suffer more injury in balf an hour at tic 
hands of a thought'!ess and dirty person, than ‘it 
would have sustained in twenty years in the bande 
of a careful microscopist.—From ‘‘ Practical Hints 
on the Selection and Use of the Microscone, hy 
JOHN PHIN, New York. 


SOME RECENT IMPROVEMENTS IN 
THE METALLURGY OF NICKEL*—L 
By ALFRED H. ALLEN, F. C. S. 
(Vice-President of the Society of Public Analysts.) 
1 treatment of certain ores, and metallurgical 

roducts, for the extraction of nickel and co- 
balt, bas, for a long time, been condacted chiefly 
abroad; and the very few Exglish firms who hate 
made the extraction of these metals a epeciality, 
have, with more or less wisdom, done their beat te 
keep their processes secret. : 

Till within the last few years the ores worked 
for nickel and cobalt have always contained both 
these metals, and one of the problems the metal- 
lurgist had to set himself to solve was, how most 
advantageously to separate these two metals from 
the other elements present and from each otber. 
In their chemical behaviour, as is well known, nice! 
and cobalt present the closest resemblance ; and, 
had it not been for the difference in the colour of 
their salts, it is quite possible that we might ever 
now be confounding them. 

In practice, the nickel and cobalt have usually 
been obtained in a matte, or regulus, containing 
very variable proportions of nickel, cobalt, copper, 
bismuth, antimony, arsenic, iron, sulphur, &. In 
other cases advantage has been taken of the extra- 
ordinary affinity of nickel for arsenic—a fact which 
cnables it to be separated from most other metals. 
and even to be quantitatively determined, as iv 
Plattner’s system of analysis by the blowpipe. 

After a certain amount of concentration of the 
matte or speiss, by roasting, it has been usual to 
dissolve the material in acid, and proceed on the 
well-known lines for the separatien of the metals. 
Thus the copper, arsenic, antimony, &c., have been 
precipitated by sulphuretted hydrogen, the filtrate 
treated with an Pry a agent, and the iron throw 
down with chalk, or by the cautious addition of 
lime. On treating the filtered liquid with solution 
of bleaching powder, the cobalt was precipitated ac 
peroxide, and the nickel was separated from the 
filtrate by addition of lime. This general plan has 
been varied by separating the iron and areenic-ec 
ferric arseniate, and so on. 

The methods, of which the above is an outline, 
are still employed with more or lesss modification, 
but the whole process of nickel and cobalt extrac- 
tion threatens to be revolutionised by the discovery 
ef deposits of nickel ore of a very extraerdinam 
character in New Caledonia. 2 

Although in works on mineralogy mention is made 
of oxidised minerals containing nickel, almost the 
only nickel minerals practically available, a few 
years since, were the highly complex sulphides ané 
arsenides already referred to. In many cases tke 
proportion of nickel contained in these ores is very 
small, ores with three or four per cent. being re- 
quently worked. 3 8 

The peculiarity of the New Caledonian ore is its 
almost absolute freedom from arsenic, copper, and 
other metals precipitable from acid solations by 
sulphuretted hydrogen, with simultaneous freedom 
from sulphur. It is also remarkable that many 
specimens are almost wholly free from cobalt, and 
in no instance have I met with any considerable 
proportion of that metal. : 

The ore in question consists essentially of hydrated 
silicate of nickel and magnesium. Many specimens 
contain a considerable quantity of iron, 
appears to exist partially as ferrous silicate. Most 
of the cargoes I have examined have contained 2 
very appreciable quantity of chrome-iron ore. 

Taking the silica, oxide of nickel, magnesia, and 
water, as the essential constituents of the mineral, 
the following formulæ may be deduced- RO, cən- 
sisting in each case of NiO and MgO. :— 


* A paper read before the Chemical Section of che 
Society of Arts. 
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No. 1. 2RO, 38102 + 6 H90. and then the whole filtered. The solution is nearly 
No. 2. RO, 802: + ł HO. neutralised by cautious addition of ammonia, is next 
No. 3. 10RO, 8310: + 3 H30. treated with ammonium acetate in excess, boiled 
No. 4 RKO, 28:03 + 20. well, the iron, aluminium, and chromium filtered 
No. 5. RO, SiO: + 2 HO. off, and the precipitate redissolved in hydrochloric 
*No. 6. RO, SiOg + (nearly) 2 H30. acid aud again precipitated with acetate. The mixed 
No. 7. 4RO, 58102 + 2 H20. filtrates and washings are heated to boiling, ammonia 
No. 9. 2RO, 38102: + H0. added till but little free acetic acid remains, and 


then a current of sulphuretted hydrogen gas is 
passed, the solution being kept constantly boiling. 


In this manner the nickel (and cobalt) are com- 
pletely thrown down as sulpbides, and thus the 
dificult separation from magnesia is readily effected. 
The precipitate is washed with water containing 
ammonium acetate and sulphuretted hydrogen, and 
is then rinsed off the filter and treated with nitric 
and a few drops of sulphuric acid. When completely 
dissolved to sulphate, ammonia is added in large 
excess, and any small precipitate filtered off. The 
ammoniacal solution can be treated in two ways. 
It may be introduced into a platinum crucible, and 
the nickel thrown down on the platinum by the 


The above figures afford abundance of choice to 
those desirous of establishing any particular formula, 
and suflicient'y indicate the general character of the 
mineral. 

Although silicate of nickel is met with in other 
places besides New Caledonia, the existence of con- 
siderable deposits of rich ore is, however, so far a3 
is known, almost wholly confined to that locality. 
‘The game mineral has Caen found and even mined 
in Spain, in the province of Malaga, but the ore 
there found is much poorer than the New Caledonian 
mineral, as will be seen by the following analyses 
of the Malaga ore, which I made in 1875: 


Silica aia oo. 37°48 37:14 | current from two cells of Grove’s battery, a platinum 
Alumina ee T . 3438 28:59 | plate being immersed in the liquid as an anode. 
Oxide of iron, calculated as FeO 9:00 ., 12 21 The only precaution necessary is to keep the solution 
Oxide of chromium 275 sea 3°60 4°37 | strongly ammoniacal, and allow plenty of time for 
Oxides of nickel (and cobalt) ... 898 ... 4 00 the precipitation. The results are very accurate, 
Magnesia 11˙76 10°91 | with a tendency to be below the truth. Of late I 
Lime a (9 ++) 1°53 have abandoned the electrolytic method for direct 
Salphur ees „ traces ... ‘13 | weighing of tbe nickel as sulphate. The solution of 
-—— | double sulphate of nickel and ammonium is evapo- 

100˙20 98°88 | rated to dryness, and the residue heated to dull red- 


ness. Itis moistened with a drop of nitric and the 
rame of sulphuric acid, and again gently ignited. 
The result is pure anhydrous sulphate of nickel, 
containing any cobalt (or copper) which might have 
been present in the original ore. 

I am indebted to the kindness of several of my 
clients for the specimens of New Caledonian and 
other nickel ores arranged for your inspection. 
The following mineralogical deseription applies to 
the purer specimens of New Caledonian ore. 

The mineral is amorphous and generally much 
fissured. The fissures are often filled in with white 
silica, which thus forms thiy plates, crossing one 
another in every direction, and enclosing the green 
mineral between them. 

In colour the mineral is of a bright apple- green. 
Oa immersion in water, some specimens fall to 
pieces with a crackling sound, the fragments having 
a conchoidal fracture. 

The hardness is about 2}, and the specific 

avity from 2 2 to29. The streak is pale green. 

be mineral gives off water when heated. Fused 
in a borax bead on platinum wire, it gives the 
ordinary nickel bead. 

The mineral usually occurs in veins traversing 
serpentine rock, and is associated with chrome-iron, 
stratite, and other minerals commonly occurirg in 
serpentine. It also occurs as a green conting on the 
rocks. Veins are said to exist in which the nickel 
is wholly replaced by cobalt. 

It is evident that a tolerably abundant mineral, 
containing no appreciable quantity of any foreign 
heavy metal but iron, is eminently adapted for the 
extraction of nickel, and consequently it has at- 
tracted considerable attention, and the economical 
ex raction of nickel from it has been made the sub- 
ject of at least balf-a-dozen patents. 

One of the chif of these is the patent of MM. 
Cbristofle ard Bouilhet, of Paris. This is a wet 
process based on the solution of the ore in hydro- 
chloric acid, oxidation of the ircn by chloride of 
lime, precipitation of the iron by chalk, end cautions 
treatment of the filtrate with lime water, so as to 
precipitate the oxide of nickel aud leave the mag- 


The mineral which is richest in nickel is of a 
bright green colour, in some cases almost rivalling 
the lighter shades of malachite. Between this and 
pure magnesian silicate there is every gradation, 
and, of course, the composition varios within very 
wide limita. 

The mineral bas been met with in other places 
besides New Caledonia, and has been ‘variously 
named. Of course the. analyses show great varia- 
tions, and on that account it is difficult to attribute 
avy sati-factory formula to the mineral. 

The ore contained no copper or other metal pre- 
cipitable by sulphuretted hydrogen in solutions con- 
taining free mineral acids, with the exception of 
traces of lead and arsenic. It will be observed that 
in this case there is no combined water. Whether 
the mineral had undergone any treatment before it 
came into my hands I am unable to say. Ore from 
the same locality has been described by M. 
Meissoniere as Pimelite, and found to contain 9°0 
per cent. of nickel. 

Of course, the ore actually obtained from New 
Caledonian mines is not always as rich as the speci- 
mens, the analyses of which are quoted in the above 
table; in fact, it has beed found difficult to insure 
cargoes of ore attaining the coutract quality of 10 

er cent. metallic nickel on the ore dried at 100° C. 

n an instance known to me, a cargo of ore was 
imported to Ergland on the strength cf an analysis 
showing the sample to contain 29 per cent. of me- 
tallic nickel, ard only 3 per cent. of magnesia, 
whilst on arrival the bulk only assayed 12°3 per cent. 
-of metallic nickel. 

A large number of samples of New Caledonian 
ore bave passed through my hands professionally, 
and I have, therefore, bad the opportunity of be- 
coming thoroughly acquainted with its composition. 

The following analyses fuirly represent the quality 
of the ore imported to this country. No.1 contains 
a larger proportion of moisture than is usual, but 
the ores ars remarkably hygroscopic, gaining 3 or 4 
per cent. on exposure to a fairly dry atmosphere for 
a few hours. 


No. 1. No. 2. nesia in solution. In practice, however, the inven- 
Silica eee .. 4641 z 40 45 tors find it preferable to use chloride of lime, em- 
Alumina 5 O6 8 154 ploying lime-water merely for the conclusion of the 
*Oxide of iron .. 1'83 we 4 96 precipitation. It is found impossible to prevent co- 
Oxide of copper. none 8 03 precipitation of the magnesia, eo the patentees make 
Oxide of lead none oes 09 a virtue of necessity, and bo'diy claim as part of 
Oxide of nickel . 15°33fF „. 13˙25 their invention“ the precipitation of aswall quantity 
Magnesia ... 15°90 986 24 62 of magnesia in conjunction and in combination with 
Lime 955 traces %. traces the lust traces of nickel, so that, in the presence of 
Combined water ... 8°02 995 9° 40 carbon and of sulphates contained in the oxide of 
Moisture . 11:30 15 5-60 nickel, a sulphurous scoria shall be formed during 
— — and in the reduction of the nickel.“ 
98°88 99°94 I am myself the invertor of a method of extract- 


ing vickel from the New Caledonian ore, which 
method I believe to be based on sound principles, 
and that under somewhat altercd circumstances it 
might be found of considerable value. These con- 
siderations must be my apology for layirg it before 
ou. 

Being in the habit of frequently assaying samples 
of New Caledonian ore, 1 was struck with the 
facility with which it was decomposed by acids. 
For several rensons I had usually employed sul- 
phuric acid for the decomposition, and the advantage 
of using this reagent instead of hydrochloric acid 
was thus very apparent. When hydrochloric acid 
is employed, a considerable excess of the reagent 
| must be used, and the produet is a highly acid liquid 
or jelly. The effect of sulphuric acid on New Cale- 
donian ore is very remarkable. Thus, if I treat a 
known weight of the powdered ore with a quantity 
of sulphuric acid and water ccrresponding to an 


Although the analysis of such ores as the above 
is much simplified by the absence of many of tke 
metals commonly associated with nickel, a really 
rapid and accurate mcthod of assayirg New Cale- 
donian ore is still a desideratum. I have, however, 
used a process, of which the following is an outline, 
with considerable facility, and can recommeud it as 
being thoroughly reliable and well suited for its 
intended purpose. Two grammes of the dried 
sample are fused in platinum with acid sulphate of 
potassium and a fragment of nitre. When decom- 
posed, the contents of the crucible are treated with 
hot water, the residue boiled with hydrochlorie acid, 
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$ It is very probable that a portion of the water shown 
in these unslyses was merely hygroscopic, and not water 
of composition. 
* Calculated as FeO. + Equal 12°05 per cent. Ni. $ Equal 
10°42 per ceut. Ni. 


eqnal weight of brown vitriol, the action speedily 
begins (without application of external heat), the 
mixture swells up and quickly sets to a bulky, dry, 
porous mass, consisting of fine silica mixed with sul- 
phates of nickel, iron, and magnesium. ‘The action 
strongly reminds one of that by which“ snperphos- 
phate is manufactured. It is well to add a small 
proportion of nitrate of soda, so as to avoid tke 
necessity of peroxidising the iron at a subsequent 
stage of the process. 

It is next desirable to heat to redness so as to get 
rid of the free. sulphuric acid. The product is a 
dry white powder. 

The ignited product is next dissolved in a mini- 
mum quantity of water, by which means silica, 
chrome-iron, and any undecomposed ore are left as 
a residue, and the metallic sulphates are obtained in 
strong solution. The re-idue is allowed to settle as 
completely as possible, and the deep green solution 
is then siphoned off. As the metals present exist 
as sulphates, the addition of any compound of 
calcium is very objectionable, and hence I replace 
the usual dose of lime or chalk by magnesia obtained 
by igniting magnesite. The magnesite in the market 
contains fully 98 per cent. of real magnesium car- 
bonate, and is therefore well adapted for the purpose. 

It is desirable to know before hand tbe amount of 
iron present in the liquor, and then to add the 
theoretical quantity of magnesia necessary for the 
reaction :— 


Fes (SO,)s3 + 3MgO = F&O; + 3MgSOx4. 


I have found in practice that, if introduced in the 
form of fine powder, the ignited magnesite will do 
almost the calculated amount of work. It is desir- 
able, however, to test the liquid towards the end of 
the precipitation, and to add a little more magnesia 
if necessary. Any excess will canso precipitation 
and conseqaent loss of nickel. I have proved ex- 
perimentally that no nickel is precipitated as long as 
any ferric salt remains in solution. With the oxide 
of iron is precipitated any alumina or oxide of 
chromium which may he present, and the precipitate 
also carries down with it any silica or other suspended 
matters. The next step is to precipitate the nickel 
while leaving the magnesium in solution. This can 
be effected by several methods, of which the follow- 
ing are to be preferred. 

Addition of an amount of calcined magnesite, 
exactly sufficient to precipitate the nickel, with 
simultaneous or subsequent treatment with sul- 
phuretted hydrogen ; the proceas being conducted at 
a boiling heat. The following is the reaction :— 


NiSO, + MgO + H:S = NiS + MgSO; + H:O. 


This reaction is not only perfect theoretically, but 
experiment has shown that precipitation of the nickel 
is complete without addition of any magnesia beyond 
the amount theoretically necessary. The method 
suggested itseif after many unsuccessful attempts 
to prepare a sulphide of magnesium. The sulphide 
of nickel is obtained as a dense black precipitate not 
readily oxidisable. It may be converted into oxide 
of nickel and metallic nickel by the usual processes. 
An experiment on half a hundred-weight of New 
Ca'ejouian ore showed that the above process was 
was thoroughly practicable. 

The objection to the above mole of precipitating 
the nickel is, that it is obtained as sulphide, and thus 
requires further manipulation to fit it for reduction 
to metal. A glance at the above equation appears 
to indicate that, if the sulphuretted hydrogen were 
omitted, the nickel would be obtained directly in the 
convenient form of oxide, according to the equation— 


NiSO, + MgO = NiO + MgSO,. 


Such, however, is not the case. The reaction 
which is so perfect with the aid of sulphuretted 
hydrogen is incomplete in its absence. Owing, pro- 
bably to the affinity of magnesia for oxide of nickel, 
it is impossible completely to decompose a solution 
of nickel sulphate, even when the magnesia is added 
in con-iderable excess, and in the form of recently 
precipitated hydrata. This statemont requires some 
mo.Jtilication, however, for by operating in a par- 
ticular manner, I have found it possible wholly to 
separate the nickel from a solution containing nickel 
and magnesium sulphates merely by the treatment 
with magnesia, and in such a maner as to leave 
the liquid free from nickel, white the precipitate 
contains no magnesium. In this manner pure oxide 
of nickel may be extracted from the New Caledonian 
ore without employing any reagents besides sulphuric 
acid and calcined magne-ite (and an insignificant 
quantity of nitrate cf soda). This modification of 
the process has not hitherto been tested on larger 
quantities than IIb. of ore. 


CARDBOARD SLIDE FOR GELATINE 
FILEIS.“ 


{INCE our last meeting I bave employed my 
leisure in further efforts to diminish the weight 
and frangibility of the tourist’s photographic 


* A paper by Rev. H. J. Parser, M.A., read before the 
Liverpool Amateur Photographic Association. 
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impedimenta, and I have jotted down a few notes 
of the result attained in the hope that they may 
prove of interest to our meeting to-night. Which 
of us who has erjoyed the pleasures, or mourned 
over the discomforts, of photography in the field 
has not at times discovered to his horror that the 
focussing glass has met with an accident, and can 
in nos ise be reblaced by impromptu ingenuity? 
This mi fortune has befallen me on more occasions 
than one, and I am, therefore, in a position the 
better to appreciate the chance discovery of an 
efficient rubstitute for ground glass for the use of 
the tourist. No one would desire to supersede the 
ordinary focu-sing-screen in the studio; bnt some- 
thing lighter and le:s breakable ia clearly a 
desideratum for out-of door work. The focussing 
slide before yon was made by myself at the enat of 
about threepence, and it combines the qualities I 
have mentioned ahove. The following are the 

directions for the production of a slide 9 
x Jin. Soak fifty grains of gelatine in one ounce 
of water for a few minutes: add one drackm of 
frech ox-gall, and one drachm of skimmed milk. 
When dissolved by heat and thoroughly mixed pass 
through the filter. and flow the solution over a clean 
and dry glass. Now place the glass upon a level 
stand, and pour tbe remainder of the gelatine upon 
it before the first coating has had time to set. As 
soon as it can be raised. it should be placed ina 
current of air and allowed to dry where no dust can 
settle upon it. A piece of moderately-thick card- 
board is next to be divided with rule and compass 
into (say) four sheets of the required size; and from 
each of these the centre is to be removed with a 
sharp knife, so as to leave a margin on all four 
sides of half or three-quarters of an inch in 
breadth. 


Thre of these p eces are now to be superimposed, 
closely glued together, and placed under a weight 
till dry. I have named three as the number of 
layer: to be used; but this obviously depends upon 
the thickness of the board, and the depth of the 
dark slide from the surface which touches the 
camera to that of the sensitive plate. As soon as 
the gelatine and cardboard are dry, insert the point 
of a knife round the edges of the former, and strip 
it from the glass plate. It may now be trimmed 
with a pair of scissors to the required size, so as to 
overlap the edges of the aperture in the cardboard by 
about three-eighths of an inch. Allow it to lie flat 
upon the glass, and bring down upon it carefully 
the surface of the thicker cardboard frame, upon 
which some strong paste has been sparingly spread. 
The whole may now be raised, the remaining card- 
board post d on the gelatine, the white surface 
bound near ty with leather or dark paper, and you 
have a focussing slide which will bear any reason- 
able amount of wear and tear, and which will 
weigh hardly as much as the glass of a slide of 
similar size. In order to give additional strength 
to the whole it will be well to pierce each of the 
corners and insert a small brass paper binder with 
double points before the final leather or paper 
covering has been employed. To prevent warping it 
is better to pluce a considerable weight upon the 
slide for some hours. 


The cardboard dark slide I now produce has been 
prepared for use with my sensitive gelatine films, 
and is, as I bave ascertained by frequent experi- 
ment, perfectly adapted for its purpose. The size 
of my wooden slides is 74 x Sfin., and accordingly, 
for a single slide, I cut with a penknife a sheet of 
cardboard of these dimensions to form the bottom 
of the alide. I next prepare a number of strips 
three-eighths of an inch wide, a number also of one- 
quarter of an inch in width, one piece of the siza of 
tLe bottom with an aperture 7 x 4łin., and another 
piece to form the shutter 4}in. wide x Sin. The 
building-up of the slide was easily accomplished as 
followa :—Sheet No. 1 was placed on the table and 
three. eighth inch strips glued upon three sides of its 
upper surface, the opening in the fourth side being 
designed for the insertion of the sensitive sheet. 
Upon these strips half-inch widths were fastened, 
and the vacant side of the first layer was bridged 
over with a half inch strip of board. Next followed 
three sides covered with the three-eighth inch strips, 
the vacant end being left for tbe admission of the 
shutter. Lastly, overall I glued the piece contain- 
ing the aperture; the shutter was cut from the card- 
board and fitted into its place, the whole was 
covered and made neat with black paper and colour, 
a weight superimposed for the night, and in the 
morning I found myself possessed of a fairly-cffective 
dark slide, of home make and of inappreciable cost. 
When the sensitive gelatine bas been slipped into 
ita place, I have a small piece of black card ready, 
which I insert from the inside, in the opening 
through which the gelatine has been passed. This 
dark „lide was so easily made, and proved sọ 
efficient, that I set to work and made a double one 
of the same description, and also a double one for 
use with glass plates. The latter is not yet com- 
plete; but you will see that it has sufficient stability 
and strength to answer its purpose, and the metkod 
I have adopted for securing the sensitive plate in 
po:ition without admitting light seems to me to be 
ample and satisfactory. 
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THE TECHNOLOGY OF PAPER- 
MAKING.—X.* 


The Chemicals used in the Paper-mill; their 
Nature, Economical Use, and Methods ot 
Valuation. The Recovery and Re-use of 
Soda as an Economical Process, and in its 
Sanitary Bearings. The Disposal of Wash- 
ing and Machine Waters, so as to Minimise 
the Pollution of Streams. 


1 valuation of blenching powder involves more 

labour and manipulative skill thau the testing 
of soda. The percentage of available chlorine is 
what has to bo determined; and there nra several 
methods of doing this, but two ara generally in use, 
and I shall describe both of them. The reaction 
in both processes is an oxidising one; in the one 
ferrous oxide ia converted into ferric oxide, while in 
the other arsenita is converted into arsenate of 
soda. In the iron process, as it is called, 39°15 
grains of pure sulphate of iron are dissolved in 
about four ounces of water and acidulated with a 
drop or two of dilute sulphuric acid. Two hundred | 
grains of the sample to be tested are rubbed up 

with water in a large mortar, and the solution 

made up either to 10,000 grains, or to a litre, 

according as English or French measures are being 

used. A burette graduated into thonsandths and 

decimals thereof of the whole volume of the solu- 

tion prepared, is charged from the mortar with the 

aid of a porcelain ladle. From the burette the 

bleach liquor is delivered into the iron solution con- 

tained in a vessel of about 120z. capacity, until the 

irom is all changed into the ferric state. To ascer- 

tain precisely when this effect is produced, a little 

of the mixture is lifted on a glass stirring rod and 

dropped upon a solution of red prussiate of potash, 

which has been previously spotted over a white slab; 

on the two drops coming into contact, a blue or— 

as it approaches completion green colouration will 

be the result so long as any of the iron exists in 

the ferrous state. When the iron is completely 

oxidised no such colouration will be produced. The 

iron used equals exactly five grains of chlorine, so 

that the calculation is a simple one. It is right to 

state that objection has been taken to this process, 

but I have not been able to diseover wherein error 

is likely to arise in its execution more than in any 
other, unless, at one point where a slight loss—and 

with care it need be but very slight—occurs, owing 

to the liberation of chlorine in the gas ous state 

towards the close of the operation, resulting from 

the iron solution being acid. To insura satisfactory 

results—that ia, results within 1-5th per cent. of 

the truth—the following particulars must he attended 

to :—1. The iron must either be quit? pure, or its 
value must be ascertained and allowed for. 2. The 
weights and measures must agree amovg themselves; 

it matters little whether either of them have a pre- 
cise value, so long as the smaller weights and dirvi- 

sions are aliquot parts of the larger. 3. A drop or 
two of acid is sufficient to add to the iron solution; 

more must be avoided. 4. Care must be taken to 

insure the complete solution of the soluble part of 
the powder, and the sediment should be uniformly 
diffused through the liquor, by stirring with the 
ladle previous to charging the burette. 5. The 
burette should be filled, the level adjusted, and the 
testing sturted without loss of time, so that the 
sedimentary matter may not settle in the burette 
before the operation is completed; of course, the 
iron solution will be ready, and the+lab spotted, before 
the burette is charged. 6. While the bleach liquor 
is being run into the iron solution, the latter should 
be kept well stirred, and towards the close of the 

operation the liquid should be ran in in small, suc- 
cessive quantities, with frequent testiog. 

The arsenic process is conducted as follows: A 
standard solution of arsenite of soda is prepared 
by dissolving 1395 grains of pure arsenous anhy- 
dride, and 400 grains of pure crystallised carbonate 
of soda, in 6 or 80z. of water. This can bo best 
effected by boiling and shaking for some time; 
when the desired effect has been produced, the solu- 
tion is allowed to cool, and is then made up to 
10,000 grains, or one litre. Ten grains, or 1 cc. of 
this solution, is equivalent te 0 1 grain of chlorine. 
The bleaching powder sclution may be prepared 
precisely as I have already described. This method 


of making up the solution entirely in a large mortar | Poter Spence . 


is, I think, more casy of execution, and quite as 
satisfactory as that of transferring the solution ard 
sediment with repeated rinsings to a measuring 


Being the substance of the Cantor Lectures delivered 
before the Society of Arts by Mr. W. ARNOTT, F.C.S. 


No objection has been raised to this precess, which, 
no doubt, gives accurate results, but it will be 
manifest that several of the precautions necessary 
to be observed in the execution of the iron process 
are quite as important inthis. For paper-makers 
who have not the requisite laboratory appliances for 
delicate and accnrate work, the arsenious solution 
could be prepared in the same way as recommended 
for the standard sulphuric acid. 


The chemical agents which next claim our atten- 
tion are the various aluminous compounds used to 
precipitate the resin from the resin soap, and also 
for preserving animal size from putrefaction. The 
nature and effecta of alum and the various alum 
substitutes form perhaps the most important 
chemical study connected with tha paper trade. 
The only valuable constituent of all these substances 
is soluble alumina; this agent is chemically com- 
painicnised with sulphuric acid, forming sulphate of 
alumina, and it not unfrequently happens that there 
is more of the acid in the article than is required to 
form sulphates with the bases present; the excess 
is, consequently, a free and very active agent, 
asserting its presence injuriously in various ways, 
some of which have already been commented upon. 
Alum, which is the purest and best known of the 
agents referred to, is a crystalline substance, con- 
sisting of sulphate of alumina, sulphate of potash 
or ammonia, and water, forming what is known in 
chemistry as a double salt. The composition of 
the potash variety may be thus symbolized :— 
Alz K; 4 SO. + 24 Hz O; its crystalline form is 
that of the regular octahedron. The ammonia 
variety may now be regarded as little better than a 
chemical curiosity; the extensive development of 
the Strassfurt potash deposits have greatly cheapened 
this material, while, on the other hand, the largely 
increased agricultural demand for ammonia has 
raised its price enormously, thus placing it beyond 
the reach of the alum-maker. here is no cause 
for regret in all this, as the potash variety is the 
more regular and serviceable article of the two. 


‘ Sulphate of alumina” consists essentially of 
sulphate of alumina, but is always more or less 
contaminated with free acid. This article is not, 
like alum, a chemical compound of definite com- 
position; the amount of the soluble alum'na salt 
varies through one or two per cent., while the other 
and worthless constituents are mixed up ia all 
proportions. There is but little insoluble matter 
in this agent, and in this is found its chief difference 
from alum cake, which usually contains about 20 
per cent. The latter has generally a smaller pro- 
portion of free acid than the former. 

Alumino ferric cake, which is a comparatively new 
aluminous agent, is manufactured from the mineral 
bauxite by a process which renders the exclusion of 
free acid from the product easy. 

Koowing something of the uncertain composition 
and the infinite trouble sometimes cause by the 
extreme acidity of alum substitutes, I, in view of 
these lectures, asked all the paper-makers in the 
kingdom to send me samples of the aluminous 
agents they were using, that I might be enabled 
the more fully to investigate this subject. In re- 
sponse to the request, I received a great number of 
samples, and also a number of letters stating that 
the writers used nothing but alum crystals, the 
composition of which did not require investigation. 
The various makers’ samples were arranged, and 
two ounces of each sample ground up together, to 
form one average sample; the result of analysis 
showed the various agents to contain sulphate of 
alumnina, free sulphuric acid, and iron (see Table). 


y E 
© è | 25 22 
23 £ |22 25 
Maker. Substance. z s 8 2. 82 
sa d o3 as 
a" |B 
. D. Pochin} Sulphate of | 
and Co.......... alumina 40 31 12•10 4°72 ' 15 
McArthur and! Sulphate of | 
Link alumina 41°6S8=12°50! 3°70 | 13 
H. D. Pochin| . | 
and Co. ....... Aluminous cake|$234=1270 3) 28 
Cochraneand Co Do. 389 3t—11:50, 206 33 
Winzer and Co. Do. 40 082 1220 124 25 
. Alumino - ferric 
cake 48 21=114°46' none 77 
Foreign. Sulphate of | o 
alumina 18.511455 none ! 8 
l Q 
Alam crystals ie LOS none } 8 
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is such as to put it beyond the reach of the makers 
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af ali but the very highest classes of papers. It will 
be observed, that the cake made by Mr. Spence— 
who is so widely known for his scientific research, 
aud his enterprise and success as a chemical manufac. 
jorer—contains a relatively large proportion of iron, 
which no doubt renders it less suitable for some of the 
finest white Papers, but for news and most ordinary 
alas: es this will not interfere with its value, which, 
as a rizing agent, must rank very high, owing both 
ts its high percentage of alumina and the entire 
at sence of free acid. Alum itself is singular in contain- 
mg reither free acid nor insoluble matter, and in the 
uniformity of its composition, but it must not be 
forgotten that the sulphate of alumina in it, as well 
as in all the substitutes, is an acid salt liable to act 
wpon strainer plates and machine wires if used in 
acess. The object in using sulphate of alumina in 
any of its forms in the sizing process is, as has been 
already indicated, to precipitate the resin of the 
weinate of soda. It must be borne in mind that 
that agent contains but a comparatively small pro- 
portion of soda, and that when more sulphate of 
alamina js used than is necessary to supply sulphuric 
acid to the scda, and thus precipitate the alumina, 
the excess retains its acid character. When the 
aluminous agent contains free acid, this will first 
act upon the resinate, forming a neutral soda salt, 
aad precipitating free resin, which I have already 
wtated to be undesirable in the pulp; using excess 
ef tuch an agent both evils will accrue. By pro- 
perly pr pornoning the precipitating agent to the 
resin to be precipitated, acid pulpa may be entirely 
avoided. Of course this result can only be obtained 
ma satisfactory way when the precipitating agent 
wonta'ns no free acid; when it does, neutrality may 
still be secured, but always at the expense of so 
much resin being precipitated free. Both alum and 
alum cake contain a large percentage of water 
which tome consumers seem to regard as an im- 
portant matter, and choose those which contain 
Yeast. This is a very absurd procedure; the fact of 
ene cake containing 10 or even 20 per cent. of water 
wore than anotherds of no consequence whatever ; 


long as common law is allowed full sway in this 
direction, the Rivers Pollution Pravention Act of 
the year before last will be a deni letter. The old 
law is far more powerful and certain in ita action 
tban the new. The latter aims at the purification of 
streams from manufacturing refuse, having a care 
that the industries involved are not unduly harassed, 
whereas the former comes down unreservedly upon 
all polluters, demanding immediate and complete 
cessation of the pollution at any cost. 

I am convinced that no process of filtration is 
applicable to the purification of the waste discharges 
referred to, until at least the grosser portion of the 
impurities are removed, either by simple subsidence 
or by precipitation with chemical agents, and I am 
further convinced tbat purification bv precipitation 
with chemical agents is a delusion. No doubt the 
sedimentary matter may be very thoroughly sepa- 
rated, and an apparently pure discharge be the 
result ; but I have yet to learn of a process that 
will reduce the grains of polluting matter, soluble 
and suspended, per gallon to a lower point than a 
good settling system without any chemicals will do, 
especially if the effluent water from the settling 
system is passed through a simple ash filter before 
being discharged. Chemicals are not to be had 
gratuitously, and their application on a large scale 
involves both plant, steam, and Jabour. It is better, 
therefore, to spend a little more money upon a well- 
arranged system that will work itself, and require 
comparatively little attention, than a little less upon 
one that will involve a constant outlay. 

Better than all the schemes of purification to 
which I have alluded, however, is that which begins 
in the mill itself. Let the boling, cooling, and 
bathing liquids be so worked that the boiled ma- 
terials may go into theengines so clesn as to require 
little further washing; a better out-tarn will be the 
result, and one-half of the pollution obviated ; and 
let almost the whole of the mso}ine water be col- 
lected and rinsed, which will often be done at a 
profit, and will also conserve the purity of the 
streams. If precautions are taken under each of 


tbe question of real importance being which contains | those heads, the volume and intensity of the polluted 


most roluble alumina and least free acid, and, 
3eeondary to this, whichcontains the least iron and 
soluble or gritty matters. The estimation of 
alamina is a matter of some nicety, and not to be 
imdertaken by any but experienced chemists. It 
eannot be done hy any simple volumetric method, such 
as I have described as suitable for soda and chlorine, 
and even when estimated by a trained chemist in a 
well-appointed labora‘ory, great care must be taken 
to secure strictly accurate results. Alumina is 

ecipitated from the filtered solution by ammonia, 
wat the precipitate is liable either to be too light or 
120 heavy, just as certain precautions are observed 
er neglected. For details of the process I must 
refer to Fresenius, or any of the other leading 
ama) ytical autbors. 

Of the minor chemicals we need only briefly notice 
Ryposulphite of soda, or antichlor, used to neutralise 
the acidity of the bleached half-stuff. The action 
ef this agent has already been described. The 
agent itself is composed of a sulphur acid containing 
a relatively large proportion of sulphur to the oxy gen 
combined with it, and sodium oxide, with the con- 
stitution of which we are already familiar. Like 
most other crystalline bodies, its composition does 
got vary much; if contaminated to any serious 
extent it will be by the admixture of foreign crystal- 
Ine substances, deliberately added to reduce its 
value. The strength of the oil of vitriol supplied 
te the mill will be ascertained by an ordinary hydro- 
meter, while its freedom from colour will sufficiently 
judicate its purity for all paper-making purposes. 

Before discussing the question of the disposal of 
She impure water discharged from various parts of 
the paper process, I may state that a laudable effort 
das been made by Mr. Wm. W. Ladelle to reburn 
the waste lime resulting from the causticising process 
and the preparation of bleachirg liquor. I have 
seen the process in operation, and while it has not 
yet established its claim to be a complete success, it 
to an effort in the right direction, and will, I trust, 
nltimately accomplish all that can be desired. The 
AFposal of these waste products is really a vexing 
question, and [ am sure we must all wish Mr. Ladelle 
and his co-workers success in their efforts to convert 
what is at present a gigantic nuisance into a useful 
agent. 

Many and varied have been the schemes proposed 
Por the purification of waste engine and machine 
watcr:. Let the fact that the millowners of the 
“North Bsk—who have already adopted every 
= practicable and reasonably available means” of 
purification—are geing forward in the present 
session of Parliament will a bill to empower them 
vo take a pipe to the sea at a cost of over £100,000, 
astìfy to the insufficiency of them all. No doubt 
much has been accomplished on the stream referred 
to. I have, myself, devoted nearly four years to 
she problem, and considering the extent of the 
yadustry and the smallness of the flow of water, the 
result is not to be despised; still, however, as the 
Jaw of Scotland stands, the riparian properties are 
artitled to demand absolute purity, even at the 
expense of stopping the industry altogether. So 


liquids to be purified will both be reduced, and the 
object aimed at made more easy of accomplishment. 
An efficient settling system should be capable of 
containing from 24 to 36 hours flow’ of the discharge; 
if the liquids are lonzer in tho system they are apt 
to putrety, especially in hot weather, with a result 
which is certainly no improvement upon the original 
condition of things. Every settling system should 
be provided with the means of discharging and 
draining the sludge as it accumulates. If the 
drainers be well constructed, the sludge should lift 
15 a caked form, easy of removal to the rubbish 
eap. 


NOTES ON THE TELEPHONE.—I.* 
By R. M. Fercuson, Pa. D., F.R S.E. 


HE articulate telephone is already an old story, 
though it bas not been yet six months on this 
side of the Atlantic. So perfect is our network of 
intelligence, ro complete our means of popular 
instruction, that few educated men are without some 
knowledge of the instrument, and many know all 
that is known about it. I have, therefore, to intro- 
duce no novelty to the society. So remarkable an 
invention still possesses, however, enough of interest 
to engross an evening. Its construction is so simple, 
and its performance so marvellons, that the interest 
in it will not soon die down. The telephone marks 
an era in invention, and the name of its inventor 
will ever remain familiar in the bistory of science. 
Two discoveries of cardinal importance have hailed 
from America at about the interval of a century, 
both equally unexpected, equally told. The first was 
that of the lizhtning-conductor by Benjamin 
Franklin, and the other that of the telephone by 
Professor Graham Bell, both men in the first instance 
professionally non-scientific—the former being a 
printer, and the latter a professor of English 
literature. One would almost fancy, if they had 
been specially scientific, educated caution would have 
warned them off from such apparently unlikely and 
hopeless problems. TO rob the heaven of its 
lightning,’ as it has been put, and to make the 
feeble voice of man speak to the uttermost ends of 
the earth,” as it no doubt yet will do, seemed before- 
hand mere visionary projects. The telephone adds 
another to the inventions of non-technical men, of 
which history records so many and eo striking 
instances. While we do not grudge America the 
credit of the telephone, we recognise with pride that 
the inventor is a native of this city, and that his 
respected father was an active member of this 
society. 

An interesting discussion took place recently in 
one of our newspapers as to the difference of the 
genius of the German and English languages, in so 
much that the German language named the instru- 
ment Fernsprecher or Farspeaker, with native 
vocables, whereas such was the poverty or pedantry 
of the English language that we had to borrow from 


» A paper read at a meeting of the Royal Scottish 
Society of Arts, and published in the Enjincer. 


the Greek and call it telephone. It so happens, 
however, that the man that coined the word and 
invented the firat telephone was Reis, a German 
echoolmaster, near Frankfort-on-the Maine. I 
exhibited his instrument before this soeiety fourteen 
years ago, and the attention I paid to it then has 
been of service to me in decipheriug what I imagine 
to be the true theory of the present telephone. I 
could not lay my hands ona Reis telephone, but I 
have extemporised one which is the same in principle. 
Reis used as a sending instrument a stretched 
diaphragm of skin, at the centre of which was a 
small plate of platinum. On the plate rested the leg 
—platinum shod—of a metal triangle, and the other 
two legs effected the poise and the galvanic connec- 
tion of the arrangements. As the disc was agitated 
by the voice, the central Jeg of the triangle kept 
hopping on tha plate, breaking circuit at each vibra- 
tion. The receiving instrument was a knitting needle 
in a coil of wire placed in a sounding box. At each 
break it gave a magnetic tick, and these being 
emitted in the musical order given, reproduced the 
musical sounds. The sending instrument I have 
here is shown in Fig. 1. A copper wire, in passing 
through the skin, is fixed to it by ecaling wax, and 
ends below in a fine platinum wire, or watch hair- 
apring turned up at the end, which rubs on a plate of 
platinum, P. The receiving instrument is also in 
effect Reis’s arrangement, but will be afterwards 
described. It is the two-bobbin magnet shown in 
Fig. 3, with a tin box, B, three 3in. diameter, aud 
under din. deep, lying on its poles. The message 
can be heard from the poles alone. The box only 
strengthens it. To show you the advance in 
telephony, I reproduce the Rris sounds. One note 
by itself would scarcely be considered musical. It 
sounds rather like a barsh ecratch when sounded by 
itself, and it only becomes musical by contrast with 
the sounds which follow. This harshness, which is 
exactly that produced also by the hopper, is due, 
among other causes, to this, that neither the hopping 
leg nor rubbing wire makes more than one connection 
at each break. This is beautifully shown by the Bell 
telephone. When put in the circuit of a very weak 
galvanic pair, and eld up to the ear, it indicates a 
couple or a series of ticks, when I put ona fine wire 
of the circuit on another, to close the circuit, 
although I take the ut nost care to make, as I fancy, 
only one contact. The rubbing of the small hair-like 
wire on the plate of the present device effects also a 
makeand-break contact on the ineqnalities of the 
plate at each vibration of the diaphragm, accom- 
panied with a sputter of irregular. and, so to speak, 
unintentional contacts and breaks, whicb, as in the 
case of the hopper, mar the purity of the sound. 
There is one peculiarity of this rubbing arrangement. 
At times the rasping sound ceases, and a clear 
mellow musical note is produced; and just as vou 
are going to catch the articulate sounds, the rasping 
returns, or the wire gets out of gear, and its action 
ceases. Such lucid intervals give us room to hope 
that not many months will elapse before the galvanic 
battery is yoked to the telephone. It will then rise 
from a Whisper to a voice, and hold its owm in 
telegraphic lines with other telegraphic instruments. 
I do not think I am fanciful when I aay that I have 
heard articulate sounds at such times. If such 
actually were the case, it could only have arisen 
from sudden changes in the resistance of the circuit 
introduced by the rubber. If this yoking should 
ever prove successful, it will be as applicable to the 
Reis telephone as to Bell’s, and the old knitting-pin 
will be able to tell an articulate tale in accents 
magnetic, though perhaps not so loud or distinct as 
its more perfect rival. 


The Reis telephone only created temporary 
interest. The practical busy world pays little 
attention to such scientific toys. Some sixteen years 
roll over, and this rasping telegraph all at once 
develops into a plain-speaking practical instrument. 
Had Reis been able to make a proper sending instru- 
ment, speaking telegraphy would have been now a 
thing of the past. To Bellis due the merit—and no 
amall merit it is—of showing that the receiving 
instrament, if properly made, can also be a sending 
instrument. I know tbat such is not the professor’s 
view of his invention, but I trust, before the evening 
is over, to show that such is really his merit. His 
point of departure was quite different from this, 
and, im his own light, quite original, and, so far as 
he is concerned, his invention is quite as much his 
own as he claims it to be. The difference between 
the two telephones is very much that between a man 
who can only whistle and one who is in possession 
of all the refinements of speech and singing ; but the 
whistler bas only to know his powers to come into 
full possession of them. I shall now proceed to 
describe the Bell instrument, and to give, so far as Í 
understand it, the inventor's theory of it. This last 
can be best done with the aid of the reflecting 
galvanometer, an instrument which any one would 
naturally call in to his aid. I used it as early as 
October last in elucidating the telephone in the 
course of my usual work. Fig. 2 is the diagram 
usually given in explanation. The sending and re- 
ceiving instruments are fac-similes of each other, 
and are connected by two wires, or by one wire and 


| an earth return, as in ordinary telegraphic curcuits. 
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D D aro two dises of very fine iron plate, about the 
eize of a crown-piece, placed nearly but not quite in 
contact with the end of a soft iron pin attached to 
the pole of the bar-magnets, W, about Gia. long and 
din. in diameter. Bobbins and coils, C, of fine wire 
are put onthe pins. The diso is nailed to or nipped 
by the wooden frame of the mouthpiece, or, accord- 
ing to use, the ear: piece of the instrument. When 
any one speaks in the mouthpiece of the sending 
instrument, vibrations are produced by the voice in 
the diso, which accordingly causes the diso to go 
backwards and forwards in front of the pin, which 
is virtually the pole of the magnet. This motion of 

disc, by the well-known laws of magneto- 
electricity, induces electric currents in the ooil of 
wire correspooding in strength with the extent of 
oscillation. These are sent to the receiving instru- 
ment, and, moving in its coil, increase or diminish 
the strength of its pole. The iron diso in front of it 
is alternately additionally attracted and let go as the 
currents are transmitted, and thrown into vibra- 
tions, which are precisely similar to those of the 
sending disc, and tell the same tale to the ear of the 
Siataner as the voice of the speaker. I have here a 
magnet with a coil at its end now connected with 
the vanometer. You see as I move this piece of 
iron in front of its poles backwards and forwards 
bow beautifully the spot of light reflected by the 


m t mirror travels in perfect correspondence. 
We having only to fancy that instead of having a 
moving mirror we have a moving disc, and the 


theory ef the instrument is complete. There is the 
most perfect correspondence between the sending and 
receiving instruments, and no distinction of poles as 
in a battery. The more perfectly they receive, the 
more perfectly they send a message. This explana- 
tion is beautiful and simple, and one would wish it 
true; it must always remain the popular one. 
Unfortunately, however, when narrowly examined, 
it is found to be a mere hypothesis, to have as 
yet no experimental confirmation. 


Before 
mention some of the characteristics of the instru- 


ing to give reasons for this I may 
ment. One’s first attempts at 5 
degin with bearing a voice at the receiving en 
with confused articulate sounds, conveying no 
definite word or meaning. Though the instruments 
are not up to the conversation point, songs can be 
well . The song stage is the lowest in the 
senle of telephone performance. As success becomes 
more marked in the construction, the voice is heard 
to speak, bat apparently far off. When something 
like perfection comes, the voice sounds only a few 
feet off, and you would be inclined to look over bbe 
shoulder to see the speaker. External noise, how- 
ever, very much modifies this, and what with silence 
and undivided attention would seem loud, becomes 
wague and confusing. Favourable position tells 
immensely in one’s appreciation of the sound trans- 
mitted. In tbe present state of the instrument, 
silence is needed to insure bearing. I have, how- 
ever, been able in some instances to hold a conversa- 
tion amidst the noise of a class-room, ard 
some instruments receive a song that ie audible 
to one or two standing with their s 
a few feet off. But generally there must be 
silence, and tbe instrument must be held 
close to the ear. To prevent the conf usion that not 
unfrequently ensues when both speak or bear at the 
same time, there are two instruments used at each 
end ; and when one gets a long message he puts both 
his ears, and then the message is given with 
great certainty. Some disappomtment is felt that 
the telephone can only speak to one listener. This 
is unreasonable, for if one recollects bow little ef the 
whole of the voice of the speaker is given to 
the disc—it is, as it were, only one of his 
listenera—and then the message has to 

h a circuit of wire, every yard of which 
a , though to a very small extent, this energy, 
it is surprising that even so much of it comes to the 
listener. Scientifically, what strikes one as remark- 
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able about the telephone is its extreme delicacy. A 
telephone put in a galvanic circuit can indicate very 
clearly the makes and breaks of contact. I have 
here a tiny galvanic cell, consistirg of two finest 
iron and oopper wires, ‘007in. in diameter, immersed 
tin. apart for about an inch in distilled water, and 
when I rub loosely one terminal wire of the circuit 
against the other, so as to make and break contact, 
the friction of the wires, inaudible to one standing 
near, is clearly rendered by the telephone, and that 
in a circuit of 700 ohms. This signifies that this 
inappreciable galvanic pair can telegraph audibly 
through fifty miles of ordinary telegrapbic wire. 
show you the effect of this pair on the galvanometer ; 
it scarvely moves the spot of light. Such excessive 
delicacy almost baffles conception, but your astonisb- 
ment will be moderated when I tell you that the 
amount of force necessary to make a telephouio diac 
sound is next to nothing. If you press the disc of 
a telephone to your ear you can hear, though faintly, 
the grating of the end of the finest human hair made 
to rub against it, so exquisite is the sounding power 
of iron and the sensibility of the ear. No wonder, 
then, that the induction of neighbouring wires in a 
telegraphic circuit, caused by the faint electric echoes 
of ceasing currents, is not only sufficient to affect the 
telephone, but quite to overmaster it. Another 
remarkable point is the small amount of magnetic 
power requisite for working the instrament. Pro- 
fessor Bell found that the residual magnetism of a 
soft iron electro-magnet was quite sufficient. In the 
form of the instrament which I have made with a 
horse-shoe magnet, with pole pins at right angles to 
the plane, I can attach and detach an armature of 
soft iron. One would fancy that the attachment of 
the armature would divert the magnetism from the 
pins, bat its removal or attachment does not produce 
the faintest quiver or variation in the sound sent or 
received. e fund of magnetic power of an ordi- 
nary shilling magnet is thus immensely in excess of 
the requirements of the instrument. 

Patent inventions, though protected in the money- 
making and practical world from imitation, are not 
exempt from scientific criticism, and it is in tbis 
spirit alone that I proceed to indicate some ob- 
servations I have made as to the rationale and 
form of the telephone. Such of them as are 
dependent on the ear as a measure of sound I give 
with some diffidence. The ear, as a judge of loud- 
ness, is somewhat capricious. Corporal and external 
factors enter into its indications. I have sometimes 
begun with a sound, apparently far off, and by a 
little training of the ear found it to become wonder- 
fully strong; and again, I have begun with what 
sounded very loud, and yet, though everything was 
as before, I could not afterwards hear it so well. I 
have tried to make experiments as nearly at the 
same time as possible, and if my results are wrong, 
it is not for want of care. I would make one other 
remark about them, and that is, that they are by 
no means complete. Any forms of apparatus I 
suggest are almost haphazard, and are by no means 
the best possible. The principle, not the actual 
form of them, is all I can speak of. I would, in the 
first place, take exception to the vibrating theory of 
Bell—vis., that it is the vibrations of the disc to 
and from the pole of the magnet, in excursions pro- 
portionate to the intensity, pitch, and quality of 
the vocal sounds, that electrically affects the instru- 
ment ; and in so doing I only express the dissatisfac- 
tion with it of almost every one who deals with the 
telephone. The mere vibrations of the iron disc are 
insufficient to account for its action. I admit there 
is vibration both at eending and receiving instru- 
ments, and that is indicated by both when the plate 
falls foul of the pole. The sound is a rattle exactly 
like a vibratory motion interfered witb. I have 
even observed, or fancied I observed, that when 
the fundamental note of the plate was sounded, the 
succeeding note was blu by its prolongation. 
It must, moreover, be admitted that a metal or 
elastic disc of any kind can reprodace, by ite vibra- 
tions, all the tones of the buman voice. This is 
abundantly proved by the mechanical telephones 
that are at present so popular.* These, however, 
as size, and thickness, do their work precisely 
as we should expect vibratory membranes to do 
and are no exception to the ordinary laws o 
acoustics. Butin the Bell telephone you have no 
such simple rule. The size of the disc does not in- 
crease ita power, and its thickness does not smother 
the sounds. Beyond a certain size the diso falls off 


in its work instead of improving, and a message 


can be received, though with some difficulty, 
through a diso lin. thick. The success of the con- 
struction seems to lie in smallness —in confining the 
action to as thin and as small a disc as is consistent 
with the action of the mouth and ear. It is an 


* On the evening when these notes were read a Fellow 


of the Society s ted to meas a test of vibration to 
attach mechanical telephones to Bell discs. This was 
done with paper discs lin. in diameter stretched on tin 


tubes, and with sewing threads Ift. long glued to the Bell 
discs. When the threads were held taut, a conversation 
could be managed fairly through this compound mecha- 
nical Bell system. This, however, is beside the question 


discussed here, for these discs equally well told the 
magnetio ticks in the iron of the core of the magnet after- 
wards described. 


acoustic instrament, sut generis, and its smallaess 
seems to point to molecular as well as vibratory 
action. The following experiment seems to me to 
imply this. 


TURNING A CUBE IN A LATHE.* 


pene up an exchange the other day, we 
noticed among other remarks ou lathe-work, 
one (evidently written by misconstructiou after 
reading Holtzapffel ’’), stating that the usefulness 
of this prince of machine tools was limited to tke 
N of curved surfaces, or plane surfaces 

aving curved outlines. So far from this being the 
case, the lathe may be used not only for circular, 
eccentrio, or oval turning, boring and drilling alone, 
but for planing, slotting, circular, and jig sawing, 
and for forming perfect cubes or pyramids, and 
objects of fancy shapes. such as cubes having long 
conical projections from their faces, &o. But simp) 
to disabuse of the impression that the lathe-form 
work has of necessity all, or even any, curved out- 
lines, we will desoribe the process of turning a cube 
or die in a lathe. i 


4 7 . 5 7 C. 2 
8 M 2 
D 
8 
D SX 
L 


F M C.. 
K c 


A cube muy be formed from either a sphere or a 
cylinder, but as a true sphere is more difficult to 
make and to chuck than a cylinder, we will first 
consider the formation from a cylinder of wood, 
metal, or any substance turning neatly and without 
splintering. First, describe a square in a circle, or 
draw a circle around a square, as in Fig. 1. The 
circle will represent the end of the cylinder, and the 
square one face of the cube. The side, 8 D, will 
show the leogth of the cylinders large enough to 
form a cube with a side, 8 D. Then with great 
care turn a cylinder of diameter, D M, and height, 
S D, taking care that its sides are perfectly parallel 
and both the ends square with the axis ; ‘‘scribe”’ a 
circle about it exactly half its height (making C K 
= K G, as in Fig. 3). Describe two more dia- 
meters, A B,C H, midway between D M and S F, 
thus dividing the circular ends into eight equal 
parts. Then draw lines, M V, BT, F L, &c., as 
shown in Fig. 4. Chuck the cylinder so that the 
intersection of the lines, B T, K O, shall centre 
truly (as tested by a point tool beld at the intersec- 
tion, I, and which will make a dot if the revolving 
cylinder be properly centred and chucked, but a 
circle if not). Now, commencing at contre, cut away 
down to the lines, M V, F L. This will give a 
perfectly square face, M VF L, whioh will be one 

* From the Polytechnic Review. 
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face of the cube. Take out the work, chuck it with 
this square face inwards, truly centred, and cut 
away again down to the lines, S D, &c., giving the 
form shown in Figs. 5,6,and 7. Again chucking, 
eut to the line. M S, and repeating for the opposite 
face, cut to D F, and the cube wiil be complete, as 
in ‘Fig. 8. If cut with sharp tools it will require 
but little finishing. 
It is apparent that to cut a cube of a given size. 
re must be used a cylinder whose diameter shall 
be the diagonal of the side of thecube. Toturna 
eube from a sphere the latter must bave a diameter 
equal to the longest ‘diagonal of the cube. In cal- 
culating these lengths, is employed the principle 
that the diagonal of a square is equal to the square 
root of double its side; thus to get a lin. cube we 
must have either a cylinder of a diameter, DM = 
2 (= 1'414), ora sphere of a diameter, D V = 
a/ 2'818 (= 1:678 +). In a future article we may 
describe in detail tbe process of turning triangular 
and square pyramids, &c. 


SCIENTIFIC SOCIETIES.. 


— . — 


SOCIETY OF ENGINEERS. 


AT a meeting of this society, held March 4, Mr. 
Robert P. Spice, President, in the chair, a 
paper was read by Mr. J. Walter Pearse, on 


Water Purification, Banitary and Industrial. 


Having recounted the characteristics of most of 
the ordinary filtera, the author gave some particulars 
of M. Le Tellier’s hydrotrimetic purifier, which was 
described as removing the hardness from water by 
throwing down the lime, which was afterwards 
intercepted by filtration through charcoal. A jet of 
lime water is made to mingle with the stream from 
the supply pipe, and the percipitated lime is after- 
wards arrested, by filtration. M. Le Tellier has 
also invented a high-pressure apparatus on the same 
principle, for dealing with large bodies of water used 
in manufacturing processes, and for purifying the 
feed - water of steam boilers above 20 horse-power. 
On the same bed - plate are fixed two close vessels, 
the smaller containing the lime water or other re- 
agent, and the larger the mechanical filter for 
arresting the precipitate, the two vessels being con- 
nected by an injector. The supply, which must 
bave a pressure due to a column of'at least 10ft. in 
height, enters by an inlet pipe, and most of it passes 
through the injector into the filtering chambers. A 
portion, however, descends another pipe, and issues 
through perforations at its lowerend, keeping a disc, 
which is supported bya spiral spring, in a state of 
continual trepidation, and thus assisting the com- 
bination of the water with the re-agent, previously 
inserted. The rush of the main supply through the 
injector draws along with it the lime water from a 
small pipe, and the two pass together into a vertical 
tube, which is traversed by pins set alternately at 
right angles to each other, for bringing about a 
more intimate union. A valve also admits atmo- 
spheric air for aiding in the process. Arrived at the 

tering chamber, the lime 1s thrown down te be re- 
moved periodically through s cleaning pipe, and the 
pure water passes through the filter tubes into the 
purified water reservoir below, whence it is drawn 
through a pipe by a pump or injector in connection 
with the engine and the boiler. The filter proper 
consists of wrought-iron tubes, perforated with 
holes, and covered by discs of felt, which are com- 
pressed between cast iron plates screwed up witha 
gun-metal nut. The lower ends of the tubes are 
conical, and fit inte sockets screwed into the plates 
which separate the unfiltered water chamber from the 
filtered. The nnmber of the tubes varies with the 
size of the apparatus ; but the filtering area of each 
tube is very ares in comparison with the space it 
occupies, being equal to the height multiplied by its 
circumference. Each tube may be lifted out of its 
socket for cleaning or replacing. A cleansing of the 
whole apparatus is also effected by turning steam 
into the outlet pipe, which heats the water in the 
lower chamber and forces it through the tubes and 
felt, expelling any impurities which may have 
collected there, to be wasbed away by rinsing with 
clean cold water. This apparatus is largely em- 
ployed by manufacturers on the Continent; and, 
when used for potable water a second filtering 
medium of vegetable charcoal is added. Mr. A. 
Durand Claye, director of the laboratory of the 
Ecole des Ponts et Chaussées, Paris, made some 
experiments with the Le Tellier filter purifier in 
1875, and found that water of 24 deg. of hardness 
was reduced to 5 deg. after passing through the 
apparatus, while the solid residue was reduced from 
3°31 grammes to 0'92 gramme, a gramme being equal 
to 15 grains. 


A PUNcH for cutting letters, &c., ont of paper, 
leather, and other material has been invented by Mr. 
J. A. Hitter, jun., of St. Martinsville, La. The 
eutting face is detachable, and acts upon an elastic 
cushion, the whole tool being of scissors shape. 


SCIENTIFIC NEWS. 


— — 


Boe the expedition to Utah, the 

expenses of which are paid by M. 
Bischoffsheim, the French Academy of Sciences 
is sending M. Fleurias and M. Lemercier to 
observe the transit of Mercury in the neigh- 
bourhcod of Payta, on the coast of Peru. M. 
Fleurias had charge of the mission to Peking 
in 1874 to observe the transit of Venus. 


The labour involved in reducing and work- 
ing out the observations of the transit of 
Venus made by the German expeditions is 
found to be greater than was anticipated; an 
extra vote of £500 is required, and the results 
will not be made known for some time yet. 


Mr. L. Smith, of Rochester, N.Y., writing to 
the Science Observer (Boston), states that while 
comet-seeking on Decomber 12 he witnessed a 
brilliant shower of meteors, which must have 
been the Geminids. He estimates roughly 
that from XIV. h. to daybreak four observers 
could have counted at least 1,000 shooting 
stars. He also noticed a remarkable paucity of 
telescopic meteors, for, during a watch of 44 
hours, he saw only two with certainty, and 
suspected one other, as they crossed the field 
of his glass. 


The first National Entomological Exhibition 
was opened last week at the Westminster 
Aquarium, no fewer than about 900 cases, the 
property of 250 collectors, being exhibited. 
The exhibition was got up by the entomo- 
logists themselves, and all the principal 
members of the body sent in cases. Thus 
Lord Walsingham exhibited a splendid collec- 
tion of caterpillars on the woods and leaves 
they attack; and Dr. Harper with micro- 
lepidoptera, Dr. Power with beetles, and Mr. 
Champion with bees, respectively exhibited the 
finest known collections of these classes. Asa 
“show of insects” the exhibition was doubt- 
lesa successful, but science benefits little, if at 
all, by gatherings of this kind. 


Mr. Joseph Paget has offered a prize of £50 
for the best dry precess, and a committee of 
the Photographic Society has been appointed 
to arrange the detaiis. 


An anonymous friend of humanity offers a 
prize of 6,000 francs, to be awarded in 1880, 
for the most useful application to the healing 
art of M. Pasteur’s discoveries. The Academy 
of Sciences will make the award. 


Prof. Pierre Picard, of Lyons, will probably 
succeed M. Claude Bernard in the chair of 
physiology at the Collége de France. He was 
formerly for several years assistant to the 
famous physiologist. 


The telephone is in daily use between the 
Exhibition buildings, Paris, and the office of the 
Ministry of Commerce, the wires being carried 
through the sewers or laid beneath the road. 
The electric light is being used extensively at 
the works on the Trocadéro, and at a lecture 
given by M. Jamin eight Jablochkoff's candles 
were successfully supplied in one circuit. 


Herr F. Siemens, of Dresden, has succeeded 
in remedying the tendency of hardened glass to 
shatter itself without any apparent reason. 
He has discovered that the unpleasant effect 
is caused by over-hardening, which can be 
detected by the prevalence of violet tints 
exhibited by the polarisator when the glass is 
examined. 


An ingenious form of ventilating valve for 
use on board ship has been invented by Mr. J. 
Sheppard, formerly manager to Messrs. Napier 
and Son. The valve, which has an opening to 
the atmosphere 2in. in diameter, is fastened 
inside the outer plating of the vessel, and is 
connected to a pipe which passes up between 
the frames and opens into the cabins. There 
is a slide to regulate the quantity of air, and a 
screw-cap to close the orifice when desired. 
The chief feature of interest is, that the valve 
is so constructed as to pass air freely, while it 
excludes the water. The valves have been 
fitted to the Dublin Castle, mail steamer, and 
are reported to answer their purpose in & very 
satisfactory manner, 


The Guion line have ordered of Messrs. 
Elder and Co. a new Transatlantic steamer, to 


run between New York and Liverpool. Next 
tc the Great Eastern she will be the largest 
vessel afloat, being between 500ft. and 600ft. 
long, with a tonnage of about 6,000, builders” 
measurement. 


At a recent meeting of the Musical Asso- 
ciation, Dr. Stone exhibited a Schiebler's 
tonometer made with ordinary tuning-forks, 
a clarionet with 19 notes to the octave, and a 
bassoon with additional notes. 


The Midland Railway Company last week 
commenced running a train of carriages on the 
Pullman system between London and Man- 
chester. This train is fitted with the Smith’s 
vacuum brake. be 


Professor Hagenbach, of Basle, has given up 
the use of baths and packing in the febrile 
diseases of children, and employs salicylate of 
soda. The drug is administered towards 
evening, and when possible on an empty 
stomach. A decided fall of temperature occurs 
within three hours. 


At the meeting of the Geological Society on 
March 6 an interesting paper on the“ Geology 
of Gibraltar,” by Prof. A. C. Ramsay and Mr. 
James Geikie, was read. The chief rock isa 
pale grey bedded limestone, overlain by shales 
containing beds and bands of grit, mudstone, 
and limestone. Fossils are rarely met with in 
the latter, and have never been found in the 
shales. The only recognisable fossil obtained 
from the limestone was Rhynchonella con- 
cinna, which would make the beds of Jurassic 
age. Allround the rocks are platforms, ledges, 
and plateaus, evidently the work of the sea, 
which would serve to show that the rock has 
been depressed and then re- elevated. A 
discussion followed the reading of the paper, 
the authors saying that there was some reason 
to think that Europe must have been again 
united to Africa after the first separation. 


The report of Major Fielden, the naturalist 
of the Arctic Expedition, is now nearly com- 
pleted, and will shortly make its appearance 
as a Parliamentary paper, together with some 
ao eens additional remarks by Sir George 

ares. 


The twin-steamer Express, built at New- 
castle-on-Tyne for the Channel passage be- 
tween Dover and Calais, was tried last week 
from Coquet Island to the Tyne. The distance 
ig 22} miles, and was run in one hour and 
twenty-two minutes. The trial was, therefore, 
highly satisfactory. 


Since it was proved that there is electricity 
in the air, both in time of storms and under 
ordinary conditions, many physicists have 
sought its origin. It has been chiefly attri- 
buted to vaporisation of water, but this now 
seems doubtful. Thus, in tumultuous boiling, 
which no doubt causes electrification, solid or 
liquid particles are thrown against the walls, 
and where this cause of friction is avoided all 
trace of electricity disappears. And a very 
slow evaporation must furnish very little elec- 
tricity. M. Mascart has lately approached the 
subject from another point, and studied the in- 
fluence of electricity on evaporation. He placed 
a number of basins of water or moist earth 
under conductors of grating form, connected 
with a Holtz machine, which was driven by a 
water engine and inclosed in a case the air of 
which was kept dry. The basins, too, were 
inclosed in a case in which the air was regu- 
larly dried. The conductors were kept at con- 
stant potential. The evaporation was always 
increased under this action, whatever the sign 
of the electricity; in some cases it was even 
doubled. Ifthe temperature vary considerably 
in the inclosure in which the basins are placed 
the influence of the electricity is entirely 
veiled. 


The French Société Protectrice de l’Enfance 
offer a prize of 500f. for replies to the fol- 
lowing questions: Within what limits should 
the State interfere to protect the child 
By what means might it increase the popu- 
lation? What advantage may it derive 
from societies protective of infancy? The 
Berlin Verein zur Deforderung des Gewerb- 
fleisses offer prizes in connection with the 
following among other subjects: Production of 
an untransparent red enamel on gold, silver, 
copper, and bronze; production of substitutes 
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for caoutchouc and guttapercha; best series 
of iron-manganese alloys; a method of easy 
determination of glycerine in beer to 0°05 per 
cent. ; resistance of heated iron to pressure and 
traction; investigation of aniline black. 


A fatal accident occurred lately im the 
Grand Hotel, in Paris, through: derangement 
of one of the hoists. The hoist had risen to 
the third story to receive a lady who wished to 
descend. She entered (forming the third per- 
son). At the moment of opening the escape 
water-cock for the descent of the piston, the 
cabin, instead of following the piston in its 
downward movement, was raised by the 
connter-weight, and struck the top of the 
shaft so violently that the chains of the 
counter-weight broke. Thereupon the cabin 
was precipitated to the bottom of the shaft 
and smashed. The three occupants were 
killed. The reason of rupture of the connec- 
tion between the cage and the piston at the 
tame of letting the water escape will perhaps 
be elucidated at the inquest. 


4 field telegraph, recently devised by a 
Baden artillery lieutenant, M. Ackermann, and 
called a telelog, has the following general 
arrangement: — The receiver is a simple 
electro-magnetic bell, with single strokes, 
which is kept ina circuit with constant current. 
It is held in a box attached by a hook tothe 
breast, and when the man carrying it wishes 
to signal he presses a knob, interrupting a 
spring contact. The cable contains two in- 
sulated copper wires and a hemp cord to give 
the necessary resistance. The whole is wound 
with linen band and tarred. It is wound in 
lengths of 200 m. on a drum of sheet metal. 
The battery consists of 20 elements in a case 
with 20 compartments; the zinc cylinders are 
screwed fast to the wooden cover, while a 
copper dish, filled with blue vitriol, lies at the 
bottom of each compartment. A 25 per cent. 
solution of Epsom salts is used as filling 
material. The battery will act at 3,000 m. 
distance. The signals appealing to the ear, 

the eyes of the person are left free for other 

purposes, such as defence. 


In a recent paper on the telephone M. Du 
Moncel considers the effect to depend on 
vibrations of the magnetic bar in the receiving 
instrument on variation in the intensity of the 
currents traversing the bobbin. There occur 
contractions and dilatations of the magnetic 
molecules through successive magnetisations 
and demagnetisations. The plate merely 
strengthens, by its reaction on the polar 
extremity of the magnetised bar, the magnetic 
effects produced in the bar. The superiority of 
induced currents over voltaic ia telephonic 
transmission, he thinks, is due to their instan- 
taneity. Considering that, according to 
Warren de la Rue’s researches, the currents 
produced by vibrations of the voice in ordinary 
telephones represent in intensity those of a 
Daniell element traversing 100 meg. ohms of 
resistance (or 10 million kilometres of telegraph 
wire 4mm. in diameter) one can see that the 
greater or less intensity of the currents used in 
telephonic transmission can enter very little 
into the phonetic effects produced. 


The resistance of the air to the motion of the 
lever in the torsion balance does not seem to 
have received any serious attention from the ex- 
perimenters who have measured the mean density 
of the globe with this balance. It has, how- 
ever, a considerable effect in regular and rapid 
decrease of the amplitudes of oscillation. This 
has been demonstrated by MM. Cornu and 
Baille (Comptes Rendus), who find (1) that the 
amplitudes or distances of two successive 
elongations decrease in geometrical progression ; 
and (2), that the epochs of the elongations are 
in arithmetical progression. A theoretical 
comsequence from these laws is, that the resist- 
ance of the air is proportional to the first power 
of the angular velocity of the lever. 


A short time ago, on the representations of 
MM. Favre and Soret, the Swiss Government 
took effectual measures for the preservation of 
erratic blocks, scattered over the ground in 
Switzerland. The French territory also con- 
tains a large number of such blocks, which, 
however, nre rapidly disappearing, being broken 
ap for building purposes. Geologists have been 
much moved at the fate of these interesting 


objects, and MM. Falsan and Chantre lately 
appealed to the French Academy to come to 
the rescue. A report on the subject by M. 
Daubrée recommends the adoption of measures 
similar to those in operation in Switzerland. 


The Socitié d’Acclimatation in Paris, has 
recently had sent to it by Mr. Seth Green, 
superintendent of the fisheries in the State of 
New York, a considerable number of ova of 
Salmo fontinalis, an excellent trout of North 
America, which, by reason of the superior 
rapidity of its growth, will be a valuable acqui- 
sition. The eggs arrived in perfect condition. 
The society had employed one of the refri- 
gerating apparatuses of M. Tellier, inventor 
of the Frigorifique, whose system has of late 
been so extensively used in transport of fresh 
meat from America. The eggs have been con- 
fided to the care of some of the most competent 
members of the section of pisciculture. 


Recent statistics show that Germany (with 
a population of about 42 millions), in the five 
years, 1866 to 1870, paid on an average, per 
head of the population, 17:22 marks for the 
five substances—sugar, coffee, tobacco, beer, 
and brandy (beer 8:80m.); whereas in 1874 
and 1875 the average was 28:18 marks per 
head (beer 14°88m.). The total average con- 
sumption in 1874 and 1875 was 1,184 millions of 
marks, over the half of that sum being spent 
in beer. There has been an annual increase of 
about 461 million marks in the expenditure on 
beer, 


Two Russian doctors lately treated the case 
of a girl 12 years of age, who had been bitten 
in the hand by a mad dog. The wound was 
cauterised immediately with nitrate of silver. 
In eight days the cicatrisation was complete. 
Seventeen days after the bite the firat symptoms 
of hydrophobia appeared. The doctors pre- 
scribed inhalation of 3 cubic feet of oxygen. 
The effect was immediate, and in two hours 
and a half the patient was quite calm. Two 
days after fresh symptoms of the malady 
occurred (difficulty of swallowing and breathing, 
convulsions, &c.). A fresh inhalation of oxygen 
for 45 minutes again counteracted these. 
There remained only a slight difficulty of 
breathing, and this was overcome by means of 
monobromide of camphor, the use of which was 
continued for three weeks. The girl recovered 
perfect health with the exception of having 

aphonia—a’ morbid consequence of diphtheria. 


Some idea of the enormous food consumption 
of a city like Paris will be obtained from the 
following figures, which have lately appeared. 
In the year 1877 the Parisians devoured 20 
million kilogrammes (odd) of poultry and 
game, 133 million kilos of butcher’s meat (19 
kilos pork), 25 million kilos of fish, 2 million 
kilos of oysters, 15 million kilos of eggs, and 14 
million kilos of butter. The consumption of 
drinks was 4 million hectolitres of wine, 
106,000 hectolitres of pure alcohol and liqueurs, 
89,000 hectolitres of cider, and 206,000 hecto- 
litres of beer. 


From experiments recently described to the 
Paris Academy by M. Richet it would appear 
that the gastric juice, by its dissolving action 
on caseine (and perhaps by another action still 
unknown), causes lactic fermentation to take 
place with surprising activity and rapidity. 
The gastric juice of fishes acts like that of 
a but it requires a temperature of 

5° to 40° C. to be able to coagulate caseine. It 
ee be doubted (says M. Richet) that in the 
feeding of new-born children the spontaneous 
acidification, almost complete, of the milk they 
take plays a very important rôle in sparing the 
young organism the cost of an abundant acid 
secretion. The oxygen of the blood, too, con- 
tributes (as direct experiments have shown) to 
increase the rapidity of the fermentation. 


Useful Cement.—Dissolve five or six bits of 
gum mastic, each the size of a large pea, in as much 
spirits of wine as will suffice to render it liquid. In 
another vessel dissolve in brandy as much isinglass, 
previously softened in water, as will make a 20z. 
phial of strong glue, adding two small bits of gum 
ammoniac, which must be rubbed until dissolved. 
Then mix the whole with heat. Kcep in a phial 
closely stopp:d. When it is to be used, set the phial 
in boiling water. This cement perfectly resists 
moisture, and it is said to be able to unite effectively 
two surfaces of polished steel. 
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tor eouichon and ee bent eri ren und MM. e and Chantre w, LETTERS TO THE EDITOR, TO THE EDITOR. 


— — 


[We do not hold ourselves responsible the 
yw oorr . The Editor respect{ully requeste that 
communications should be drawn up as briafty ne possible. } 

AR should be addressed to the Editor of the 
5 HECHAUIc, 81, Tavistock-strest, Covont- garden, 

All Cheques and Post-office Orders to be made Payabl: to 
J. PASMORE Spwarps. 

„% In order to facilitate reference, Correspondents, when 
speaking of any ter previeusly inserted, will oblige by 
mentioning the number of the Letter, as woll as the page on 
which it appears, 

J would have everyone write what he knews, and as 
much as he knows, but no more and that net in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person er such a fonntain, that as to 

other knows ne more than what everybody does, 
and yet, to keep a clutter with this little e his, 
will undertake to write the whole body of physioks: a vice 
from whence great inconveniences derive their original.“ 
—Montaigne’ 5 Essays. 
— — 


ORGANIC CHEMISTRY. 


[14109.]—T Hm principal objection to the definition 
of organic chemistry as the Chemistry of the 
Carbon Compounds, rests apparently on its in- 
cluding certain substances such as the oxides of 
carbon, mineral carbonates, metallic carbide, &c., 
which ought properly to be classed as inorganic. 
But if we look into the mode of formation and 
origin of these bodies, it will be seen that every 
compound containing carbon, with one exoeption, 
and probably even carbon itself, is derived, directly 
or indirectly, from organic sources. If, as is sup- 
posed, our planet primarily existed in the nebulous 
or gaseous state, there being excess of oxygen pre- 
sent, the carbon must all have been in the form of 
carbon dioxide, or of carbon vapour, if the tempera- 
ture was above the dissociating point of that gas. 
On the subsequent liquefaction and solidification of 
the mass of the earth, no mineral metallic carbonates 
could have been formed, as they are all decomposed 
at a red heat, and consequently the whole of the 
carbon must have remained in the atmosphere as 
carbonic acid gas, which must, therefore, be the 
source of all our carbon compounds. 


The oldest rocks known to geologists are the 
Laurentian strata of North America, and a few 
isolated patches in several other parts of the world 
supposed to be chronologically identical with them. 
The existence of living organisms at such a remote 
period of the earth’s history is shown by the pre- 
sence in these strata of beds of graphite and lime- 
stone, which, in themselves, are truly inorganic, but 
which geological evidence goes to prove are both 
derivatives of vegetable or animal life, the former 
being the ultimate product of the metamorphism of 
coal by heat and pressure, and the latter the result 
of similar agencies on the calcareous skeletons of 
marine organisms. The organic origin of coal and 
ironstone being undisputed, it may be seen that car- 
bon dioxide is the starting point of all our carbon 
chemistry, and that the great bulk—if not the whole 
—of our mineral carbonaceous products are derived 
from it through the agency of animal and vegetable 
life. Looked at from this point of view, Organic 
Chemistry and the Chemistry of the Carbon 
Compounds may be taken as synonymous; but, as 
I will try to show, it would simplify matters greatly, 
and place the science on a better footing, if another 
system of definition could be adopted. 


While people have been ransacking their brains in 

a vain endeavour to discover or invent an exact defi- 
nition of the branch of science knewn as organic 
chemistry, they seem to me to have overlooked the 
fact that ‘“‘ Organic Chemistry itself ie not a term 
which ought to be used to designate what is now 
understood by it. In the early days of the science, 
the term Organic Chemistry” had a perfectly 
definite signification, comprehending, as it did, only 
those substances which were either found in the 
organised structures of plants and animals, and pro- 
duced, as was supposed, by the influence of the 
“ vital principle, or which were derivatives of such 
products. The idea that ne organic compound could 
be formed except by a living organism was shown to 
be utterly fallacious by the discovery of Wohler, in 
1828, that urea, an essentially animal product, could 
be built up from purely inorganic materials. This 
marked the commencement of a new era in chemical 
science, and chemists, now no longer trammelled by 
2 theory that the vital principle“ was in some 
necessary to the formation of such compounds, 
‘dened the field of their investigations, and pro- 
daca, synthetically and otherwise, an immense 
number of new compounds all containing carbon, to 
which they still applied the name “ organic,’ tho 
characteristic element in both classes of compounds, 
natural and artificial, being the same. It is this 
growth of the chemistry of carbon compounds from 
the elements of the old Organic Chemistry that 
has led to the retention of the name of that from 
which it is derived, and not from anything in the 
science itself. The term, therefore, '‘ Organic Che- 
mistry,” ought to be restricted to its original signi- 
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fication of animal, vegetable, or physiological che- 
mistry, and let the ‘‘ Chemistry of the Carbon 
Compounds be substituted for what is now known 
as organic chemistry. Instead of a smali part 
giving its name to the whole, it is certainly more 
scientific aud becoming that a comprehensive designa- 
tion be given to the whole, which will include the 
part, and #0 do away with the necessity of making 
one definition answer for both. 

Another reason why a line of demarcation should 
be drawn between them is, that an organic chemis- 
try is not necessarily restrioted to carbon com- 
pounds, as it might be possible to build up an 
eyceedingly complex system of chemical compounds 
on a basis of some otber element. As shown by 
Mr. Hannay, in a paper read before the Glasgow 
Philosophical Society, chromium and manganese 
may be made to form series of very complicated 
compounds by using carbon disulphide and tetra- 
chloride as solvents, and working in an atmosphere 
of carbon dioxide. The object of this is to exclude 
air and moisture, by both of which they are imme- 
diately decomposed. Carbon, on the other hand, 
seems to be peculiarly adapted for forming com- 
pounds of the most complicated character, which, as 
a rule, are undecomposable by water, and therefore 
is the best, if not the only element, upon which a 
system of organic chemistry could be based in a 
world like ours, w air and water play such an 
important part. But the power of forming complex 
compounds being a property common to other 
elements, under conditions different from those 
existing on the earth, one can easily understand that 
living organisms, built up of totally different con- 
stituents, may exist in other worlds than ours 
—in circumstances under which organic life on a 
carbon basis would be impossible. Another exceed- 
ingly interesting point to notice is, that carbon is the 
only element which forms a perfectly stable gaseous 
oxide, withont any tendency to pae into higher or 
lower states of oxidation, thas fulfilling, as no other 
elament could, a necessary qualification for the 
position which it holds on our p et. If the theory 
of ‘‘spontaneous generation could bs confirmed, 
all this might be held up asa magnificent illustra- 
tion of life of a particular type, developing itself 
from the inerganic materials, and acoommodating 
itself to the conditions by which it is environed. 
But as the evidence at our disposal disproves rather 
than confirms this theory, we must either conclude 
that all this marvellous adaptitude of life to matter 
is the result of chance—or that it has been elaborated 
after the design of a Great First Cause, the Divine 
Author of all that is of Order, and consequently of 
Beauty, in the material Universe. Jup. Rex. 


ASTRONOMICAL. 


(14110.J]—I nave not been able to look for the 
stars Mr. Espin named in Orion and Hydra, partly 
33 the bad weather, and also other causes. 
Once I tried, but like Mac,” could not make out 
the trapezium p a Hydra at all. Last night, hew- 
ever, I am sure I found it. Clouds came over, in 
the tantalising! manner they usually do, a few 
moments after, but I saw at onoe five stars. Two 
were much amaller than the others; perhaps 
% Mao” could not catch them, and that prevented 
his recognising it as a trapezium. At the first 
opportunity I shall try it again. Is there a white 
star in the same field as the crimson star in Lepus, 
J it, about the same aize? I think I found the 
crimson star lately, but am not sure, as I certainly 
do not see red stars easily. I think white stars 
strike me most, a kind of steely blue next, then 
deep orange, and, lastly, red. Mr. Webb gives a 
poi many red stars in tbe two clusters in the sword 
ndle of Perseus, but I see none of them—all the 
stars look peculiarly white to my eye, As to the 
coloura of most of the objects that Mr. Webb gives, 
I see nothing of them. I suppose there is nothing 
that would so much depend on the condition of the 
eye as seeing colours of stars. Would it not be 
interesting, and probably profitable, to compare the 
colours which various observers see in the same 
stars? Also, have not small companions to larger 
stars, as a rule, got a blue shade, especially if the 
. larger star be at all of an orange tint P l 
Has any one noticed that Sirius is more blue this 
season than usually. It has seemed so to me, and I 
have heard others remark it also. Brickwall. 


I.C. Ale. 

(14111.)—Ir Mr. Sadler has an opportunity of 
seeing Keith's Use of the Globes,” edition 1834 
or either of the later editions, he will find a plate of 
the moon in which the objects are placed in the lati- 
tudes and longitudes ‘‘ determined by Tobias Mayer.“ 
In this there is no object shown in the place of 
I.C. «6, but Picard appesrs surrounded by light, 
which is extended towards the N.N.W. No such 
nee oF this now existe—is it a misplacement of 

O. 4 

I give two figures of this region. The first is from 
a diagram of Mr. Neison’s, dated July 27, 1877, and 
the other, Fig 2, from my diagram of the eastern 
portion of the Mare, taken 1877, Sept. 24d. 9b. 


There seems so little agreement between the two 
agurea that one would scarcely take them to be both 
of the same object seen under evening illumination. 
As to Mr. Neison’s diagram, the conviction comes 
somewhat forcibly that he has misplaced the ridge 
whieh I have marked A on Pe: Now for my own 
figure (2). The great ring, M, in the for and 
serpentine ridge A 6 so very closely resembles 
Schröter's DD (see Fig. 1, p- 624) that it appears to 
be what he saw, but described somewhat differently. 


The craterlet, I, occupies the site of the white spot, 
IC. 13. One interesting feature about Picard is the 
platform Z © upon which it is situated, but which is 
not shown in avy other sketch which I possess. | 
to the visibility of the light spot, I see, by glancing 
over a table of about 57 observations, that its bright- 
ness gradually increased, during the first three days 
after crossing the terminator, and retains its maxi- 
mum lustre until about the seventh day after cross- 
ing. After then it gradually gets fainter and 
fainter. Tke size (area) of the spot varies in a 
manner which is at present inexplicable tome. I 
hope this note or two may prove acceptable to Mr. 
er. 


Southampton, March 8. Frank C. Dennett. 
— 


G. E. R. LOCOMOTIVSS. 


(14112 [A sHorT time ag0 a correspondent sent 
to the ENGLISH MECHANIC a brief account of a 
day’s inspection of the Great Eastern Railway works 
at Stratford. It consisted, I believe, of a descrip- 
tion of the machinery, anda sbort account of the 
nature of the work produced thereby. It is my in- 
tention, as I have not only been visitor at the 


works myself, but have been numbered among the 
workmen, to give a detailed account of the erection 
of a locomotive, and to state briefly the machines 
need in the construction of various parts of it. 
With appliances for the manufacture ef these 
engines, there is, I believe, no workshop more com- 
pletely fitted than that about which I am writing. 
No expense is spared by the company in securing 
the best machinery, and in adopting every modern 
improvement in material and me of work. 


Several of the more recent purchases of machinery 
are ef American manufacture, and they are not only 
of extremely clever design, but the work produced 
by them is exquisite, and they are also so beauti- 
fully finished that it often seems a pity that they 
have to be subjected to the rather rough treatment 
to which they aredoomed. However, they are made 
to be used, and if in such use they get a fow scars, 
these are at least honourably wonm. 

Before I enter into the constraction of a loco- 
motive it is necessary that I should give the mean- 
ing of a few technical terms in the formation of the 
framing and some of ite adjuncts that I shall be 
obliged to use. The “‘ axle-boxes,’’ Fig. 1, are only 
the bearings on the axle of the wheels, the otber 
smaller bearings generally go by the name of brasses. 
The keeps, Fig. 2, are those parts which fit on 
the portion of the axle-box projecting below the 
axle, and are kept in their places by two stout iron 
pins, driven from one side of the axle-box ae 
the keep to the other. They are generally e 
of cast-iron. The “rubbing pieces, A A, Fig. 3, 
are those portions of iron between which the axle- 
boxes slide. The ‘‘bornstays,” B, Fig. 3, are 
pieces of iron placed below the axle-boxes, and bo 
to either side of the framing under the rubbing- 
pieces. The front and back part of the engine, and 
also the wheels supporting the same, are designated 
by the terms leading and trailing. I think these are 

the technical terms that need be mentioned as 
regards the framing of a locomotive. Those of the 
engine are the same as those of any ordinary 


As | stationary engine. 


In the erection of a locomotive, as in everything 
else, it is necessary to have drawings of every part, 
even to a bolt or rivet. In these drawings it will be 
seen that the foundation, or, as it is technically 
known, the framing, is the first thing to be cen- 
sidered, as all other parts are but as adjuncts to 
this. This (the framing) is cut, or rather punched 
out of from 4 to lin. sheet iron, the shape and size 
varying of course according to the nature and pro- 
portions of the engine for which it is intended, but 
in this paper I shall confine myself to one of the 

ress engines so well known on this line. Three 
and four frames are cut at the same time in order 
to save time, as such vast pieces of iron are not 80 
easy to be pulled about. 

After having been roughly 
placed under a large double s 
almost entirely for this purpose, where they are cut 
to their proper finish. ey are then placed on a 
large face-plate, and accurately fitted with the rub- 
bing pieces, which have in the meantime been 
planed to their required sise (which varies very 
much), some thirty or onre a time. The rubbing 
pieces of the driving wheels of this kind of engine 
are vory often made with a wedge to form one side, 
as will be seen in the figure. Itis made with a long 
screw, A (Fig. 4) projecting from the bottom of it, 
and passing ugh the hornstay, which has been 
made rather longer at this point to prevent weak- 
ness. It will be perceived that by sere wing up the 
nut, B, at the top of the hornstay, the wedge will 
D ily proceed upwards, thus tightening the 
axle-box between the two rubbing pieces ; after so 
adjusting, the check nut, C, will prevent any further 
shake. Ambidexter. 

(To be continued.) 


punched out they are 


haping machine, 


LOCOMOTIVE INJECTOR. 

[14113.}—Ir is some time since I 3 to gire 
an account of some experiments with a new injector, 
worked entirely with exhaust steam, but I have not 
been able to obtain full particulars, so I will content 
myself with placing before your readers the latest 
result, which I can testify as being below that 
actually obtained, having ridden on the engine and 
seen it in operation. Boiler pressure, 120ib. ; pres- 
sure of steam from exhaust, 6lb.; injector working 
dry. Haiarn. 


CONTINUOUS BRAKES — THE WEST- 
INGHOUSH AUTOMATIO BRAKB. 


(14114.)—I nave read with great interest your 
very able article, p. 542 of last volume, upon the 
important subject of continnous brakes, as it 80 
clearly places the brake question before your 


readers. 

In my drawing, p. 578, Vol. XXVI., I purposel 
omitted to illustrate the Westinghouse brake fit 
to the engine wheels, as it can be better understood 
when shown upon a larger scale. Fig. 1 shows the 
elevation, and Fig. 2 the cross section of the 
Westinghouse automatic brake as fitted to the 
driving and trailing wheels of a coupled express 
engine. , 

Two brake cylindera and apparatus, as shown in 
the drawing, are used—one placed upon each side of 
the engine. This arrangement avoids the complica- 
tion which would be involved if only one cylinder 
were used, and also it provides for an even applica- 
tion of the brake to both pairs of wheels er all 
circumstances. 

Tbe diagram which I now send is so clear as to 
render any, lengthened description unnecessary- 
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Northern and Manchester, Sheffield, and Lincoln- 


with the engine reversed, at a speed ef 50} miles an 
shiro Railway Companies of the Cheshire lines. The 


hour, 1,096ft. were ran. 
Upon p. 627 I mentioned the expected discussion 


The action of the Westinghouse automatic brake 
was fully demonstrated in my letters, pp- 578 and 
of last ben 


627 volume. Air 18 admitted beneath the 
piston in the brake CY inder, E; the piston, piston their passenger joint rolling stook with the Smith’s in the House of Commons, on March Ist, upon the 
rod, and the connecting links, L, are raised abou vacuum e, because the joint trains are worked | brake question. Unfortanately this could not take 


lace, as the President of the Board of Trade stated 
in the House, on February 28th, that he had not 
received the replies from the Railway Association. 
Further pa upon the subject were places upon 
the table of the House on March the 5th. 

March 14th. O. E. 8. 


peee 


COLLIERY CAT ASTROPHES. 


(14115. ]—THE correspondents who wrote on this 
subject, which led to my letter (14046), nearly all 
argued the improbability of gas causing the floor of 
mines to be lifted up. I therefore endeavoured to 
roye to the contrary, and did not conaider it at 
all necessary to make any allusion to the case of 
d| tbill being orced upwards by the pressure of tha 
overlying strata through t coal. 
« P. M., Chester (let. 14100), must therefore not 
d| take it for granted that I was not aware of this 
coincidence from the fact of my not mentioning it 


wheels. This avoids an undue strain being placed 
aes the axle boxes an side rods. Of course the 


wheels must never be skidded. When the brake is 


inconvenience caused by. the difference of brake 
taken eff, the weight of the piston and links releases i 


nes, but made it still more 


1 mentioned in my letter, p- 216 of last volame, 
that mach difference of opinion still existe as to 


which has for so many years existed to brakes on 
engine wheels is fast dying out, and large numbers 
nes are now fitted, and ‘working exceedingly 


of ? 99 242 h 
well, with these brakes. The advantage of engine ater’s,”” supposition as to thosa 


London, L l, Ma be 
ngon, MKP a ' multaneously is erroneous. It 
for them to do go, but cases of 


10 a.m., 12 noon, never hear 


5 p.m. from London. 


BRAKE CYLINDER 


1 $a 
wy Bren 


| 


—— en 


CONNECTING BAR 


force on Monday last, March the 11th. Your | of them, and we have always found the true cause 
correspondent, ‘* Finem Respice,” p. 605 of last | of the uprising to be attributed to either the one or 
vol., seems to imagine that the Westioghouse brake t both. 

causes inconvenience when shunting takes place, I take C. M. s meaning, with gr to gas 
and when disconnected from the engine. This is not exploding by reason of its purity (not a very 
not the case, as before carriages or the engine is i 


uncoupled, or the brake tubes disconn 


also more than twice the retarding power thau when 
the engine is reversed ; they can, too, be instantly 
applied, and do not damage the engine. This fact 
bas been proved in America, also by Mr. Dram- 
mond on the North British Railway, and by several 


companies. 

On the other hand, te reverse an engine takes 
several seconds, and also places a very great strain 
upon it. I have known several cases where the 
driving axle has been bent or broken through 
reversing the engine when running. 

In mye p. 627, I mentioned the experiments 
being | has been decided upon the North British and 
other railways. The vacaum is cheaper in firat 
t cost than Westinghouse, but the Westing- 
Westinghouse automatic, the Sanders’ vacuum, and house is the best brake, and much the cheapest to 
the Smith’s vacuum. Most valuable information is i 
ing obtained, and the question of brakes upon the 
ine wheels is reoeivin considerable attention. 
The engine working the Westinghouse train, No. 
902, made several stops, with the automatic brake 
working upon the tender and train only (the engine 
brake bei disconnected); the engine rake was 
then reconnected, when the distance run after the 
brako was applied was reduced by a very consider- 
able number of yards. These experimen are still 
being conducted to-day, March 4th. 


poses fire-damp will explode without the introduc- 
tion of flame. Common house gas will; but, as 
cost | P. M., Chester,” says, it is not fre-damp. This 
latter gas requires 1 much higher temperature paoro 


ey 
continued 3 the present week (Iich to 16th of 
ve). 


— 


114116.]J—Bxrxd n constant reader of your valu- 
able paper, and 2 practical miner I bavo taken great 
delight in the discussion on oo ‘ary catastrophes, 
but IL am surprised to see how imperfectly they are 
understood. A. Lover of Pure Air“ wants 

make us believe that gas won’t light when we fire a 
shot—why don’t he try st? When Iwas boy there 
was a great deal of gas in s pit I was working at, 
and I had to stand at a pool of water with a clo 

and run te the man when I heard his sbot fire, for 
him to extinguish gas. He very seldom missed 


Your correspondent’; 4 Willesden,” p. 627, makes 
a statement as 2 the stone made by the chain brake 


received as an engineering fact by your readers. He 
says at 60 miles an hour the train can be stopped 
in 10 seconds, and that at 35 miles an hour the 
trains stop in half a dozen yards.” I have myself 
worked this brake, and have also been present at 
) experiments made with it, and certainly no such 
obtained show that in every trial the Westinghouse resulta were given. Also, jet us turn to the firing the gas, and it was fan for me when he us 
automatic has proved itself to be the best brake. Newark brake trials. The chain brake, at a speed | to let me get it out. It was no eas thing to do 
I mentioned in my letter, P. 224 of Vol. XXVI., | of 474 miles an hour, took 29 seconds to stop, and this sometimes. G. s. W. s of pent-up 
that the Midland are joint owners with the Great | ran ,337ft.—trial No. 18. In trial No. 31, even gas lifting the floor up ; it is not gas that does this, 
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as I could prove. But I don’t want to trespass on 
valuable space. W. A. Carins (letter 13986) is right. 
If I am not mistaken, the discussion is all about 
side issues, and the main point is lost—t.e., the 
prevention of colliery catastrophes. I think shot- 
firing in gassy pits is very dangerous, bat I do not 
think it is the cause of all the explosions that 
happen. When there is an explosion, there has 
been negligence or ignorance, or it could not have 
happened. When there ia an adequate amount of 
ventilation to render harmless all inflammable gases, 
are we safe? I have known a pit fired from a shot 
and there never was gas seen in the pit, or there 
was no cavity where pent-up gas might have come 
from. What was the cause of so great an explosion, 
for there were three men killed, and the doers and 
shoppings blown away? In my opinion, the owners 
or their agents are to blame for nine-tenths of all 
the accidents that happen. On the 5th inst. there 
was an engine-tender overwound the cage at No. 3 
High Blantyre, Scotland, and six men were thrown 
down the pit. I think the manager ought to have 
been put in prison for culpable neglect of duty, 
instead of the engine-tender, for not having the 
safety detaching hook on. It is impossible to over- 
wind the cage when the detaching hook is on, yet 
not one-third of the collicries use them yet, just 
because of a little expense. It costs owners 
nothing for dead men. If our legislators would attend 
a little more to British interests“ at home instead 
of imaginary ones abroad, we should be all the better 
for it, and might make men do their duty that have 
charge of hundreds of their fellow-men. Some may 
say we have Government inspectors, but their work 
is a dead letter as they do it at present. Again, to- 
day (March 9) we have a terrible colliery explosion 
near Glasgow—it is almost sure to be accidental.” 
We sball never improve till owners and managers 
are responsible for their negligence. Snyder. 


CONNECTION OF HARMONIUM REHDS 
WITH PIANO WIRES. 


[14117.]—I HAVE read Gnikrod's remarks, and 
notice that a soundpost has no mechanical action 
other than its own on any other substance—that ie, 
a soundpost can only convey a previously actuated 
motion, which, throngh a soundpost, becomes 
sympathetic. It is merely a vibratory conductor. 
Now, if the substance it impinges or presses upon is 
of the same nature as itself, the sympathy is main- 
tained withont any augm«ntation of force; but if the 
substance in its formation is in opposition to the 
sound-generator friction ensues, and a reinforce- 
ment of vibration may be expected. This reinforce- 
ment is reaction, and is a question of leverage, as, 
if we wish to lift a weight, we move the centre to 
do so more easily—this is a figure illustrating the 
reason why the soundpost of a violin is pot away 
from the bridge, and not directly under it. The 
proper place ſor Gnikrod's post or connector 
would be just behind the root or lever of the reed, 
and on its soundboard. We can go no further with- 
out another soundboard to attach to the other end 
of post, and, if we had this, the result would only be 
sympathetic and not mechanical on the piano wire 
of the second soundboard. The post could not act 
on the wire in any other way, because there would 
be no reinforcement. Then take away the post, 
and let the circle of sound belonging to the har- 
monium reed act sympathetically on the wire. It 
is said that a spiral wire, when tuned to pitch, has 
a wave-like form, and that this is the best for 
sympathetic vibrations. Having come to the best 
condition to sound together without mechanical 
appliances, let us connect the two mediums together 
so that the action may he madea reaction. This 
can be done by joining (with a filament of silk, &c.), 
the end of the reed to middle harmonic of the wire. 
In this case there would be no increase of sound 
but only a fullness; yet, if the attachment was 
made to a harmonic section of the wire (say a 
fifth), reaction would ensue and increase of sound. 
The effect, however, would never be like separate 
reeds and strings, for one mechanical action will not 
move both in a direct manner. Istriel“ thinks it 
a pity that strings are not bowed with chamber 
organs, but I can assure him that a finger-key'd 
viol is superior in tone and power to all chamber 
organs, and costs ten times less money. I have not 
brought my instrument to perfection yet, but give 
me a string and soundboard long enough and I’ll 
match any organ pipe. Fiddler. 


TELEPHONIC ADJUSTMENT, 

(14118.]—One would almost think that we had 
bad enough of telephones, and that the subject is 
well-nigh exhausted, but I am one of those who 
think there is much in store for us yet if we only 
look in the right direction. It seems almost absurd 
to hear queri:t3 constantly stating that they cannot 
make their instruments work, considering the 
extremely simple nature of Bell’s telephone. To 
these and perbaps to many more of our readers, my 


5 on telephone adjustment may prove accept- 
able. 


Several bad stated their method of adjustment by 
battery, explaining that we were to listen for a 
clicking noise when the instruments were coupled 
up, which changes to a buzz npon the contact of the 
plate and tbe magnet being broken. This method 
I first pursued, but instead of getting a clicking 
noise as I expected I got a peculiar scratching sound, 
and that only when the circuit was completed by the 
wires being hooked to each other loosely. This 
scratching is in a rather bigh key, but as soon as 
the magnet leaves the plate (by screwing up) the 
note changes abruptly to about an octave lower. 
This is the primary thing to notice. 

After having adjusted them in this way, we 
(myself and friend) threw a line wire across a street 
(about 30 or 40 yards) to twoupper windows, making 
contact with earth by the gas pipe. The instruments 
then spoke perfectly. 

At times we heard a scratching noise exactly 
similar to that obtained by the battery, and we were 
at first puzzled and vexed to know whence it pro- 
ceeded, as it interfered materially with the speaking. 
At last we found it to be the result of the two wires 
inside the room (we had used uncovered ones) 
touching each other. It strnck us we might utilise 
this fact for adjustment, and we at once readjusted 
our telephones, making them to speak exceedingly 
clear and distinct, the voice apparently only a few 
yards away. The scratching proceeding from one 
end of the circuit was heard in both telephones. 

The next question is, what can this scratching 
be? Itis evidently the intermittent breaking of a 
current of electricity, for when speaking is carried 
on at the same time it is intermittent also. Can it 
be that there is some residual current in the wire, 
which is at the bottom of the telephone altogether ? 
I may say we not only got the sound by a Wheat- 
stone bridge, but also when we connected the circuit 
itself up loosely. 

Our latest experiment has been to put a human 
body in the circuit and speaking was still heard, 
although very feeble. With two persons very loud 
sounds only may be heard. 


Leeds, March 11th. W. J. Lineham. 


TELEPHONIC SOUNDBOARD, 


f14119.}+-THe following is only an idea of mine. 
The phonograph sounds out over a space of many 
feet. Why does not the telephone do so? When the 
phonograph is used the second time, is the wire point 
in soundboard removed or allowed to remain? Well, 
suppoze the telephone has a point a la phonograph, 
would that, adjusted as to its own length and proxi- 
mity to the magneta, increase the sound? An iron 
soundboard might be (and perhaps is now) too rigid, 
but I think the point should be hard and the sounder 
elastic. Fiddler, 


TELEPHONES. 


[14120 JI HAVE been trying rome further expe- 
riments with the telephone. On trying the alphabet 
I find the indistinct letters are b, c, d.e, h, p, t, 
but I suppose this would depend on the distance be- 
tween the plate and the magnet. I have also made 
a telephone with a horseshoe magnet, something be- 
tween Bell's and Dolbear’s, but I cannot report 
favourably on it. The sonnd cannot be produced by 
vibrations of the metallic plate, as I have heard the 
sounds very distinctly with my ear touching the 
plate, which would surely stop vibration. There is 
certainly no occasion for taking the varrish off the 
ferroty pe plate. No Sirrah. 


A SIMPLE PHONAUTOGRAPH. 


(14121.]—I HAVE just constructed a very simple 
phonautograph for recording the vibrations caused 
by the voice, and as it is perfectly successful so far 
as it goes I venture to send you a description of it, 
thinking that perhaps some such instrument may be 
of use to some of your numerous readers, who, like 
myself, are just now interested in anything bearing 
upon sound in relation to telephony. Iam not pro- 
fessing to describe the best way of making a pho- 
nautograph, but simply to state how I made a very 
primitive one from materials at hand, which gives 
perfectly satisfactory results. 

The vibrating diapbragm is a piece of white kid 
stretched over one end of a short tin tube lłin. in 
diameter. To the centre of this, on the outside, is 
attached a sewing needle, the eye end being firat 
stuck into a little bit of scft wood, and thus glued 
on to the diaphragm. The point of the needle for 
about tin from the end is bent at aright angle. To 
multiply the eff. ct of the vibrations, and make them 
more legible, I took a stocking necdle about 2}in. 
long, and ran it through a picco of soft wood, about 
tin. square, to within din. of the eye end, and bent 
the other end of the needle for abont gin. at a right 
angle. Through the piece of wood on this necdle 
must be also inserted an ordinary sewing needle at 
rizht angles to the former, to form a pivot for the 
whole to work upon. These are almost all the parts 
required. I put them together ona light piece of 
deal about 20in. by 44in. ; an inch from one side of 
this runs a shallow groove, jin. broad, the whole 


length of the board, in which the smoked glass slides 
travel, whilst the vibrations are traced upon them 
by the point of the long needle. To make this groove 
perfectly smosth and level it is lined at the bottom 
with glass. Over the groove is supported the pivot 
needle, working in two little slips of soft metal, and 
its foot resting upon glass, the bent point of the long 
needle thus swinging freely from side to side in the 
groove. All that now remains is to fix the tube 
with the diaphragm, and connect ita needle with the 
short end of the stocking needle. I hollowed ont the 
board to bring the needle affixed to tke diaphragm on 
a level with, and within about 3-16tha of the end of 
the long needle when the point of the latter is in the 
middle of the groove. A very thin slip of wood, 
through which the point of the short needle and the 
eye of the long one are passed, firmly connects the 
two, and yet is not too rigid to allow of the perfect 
communication of vibrations. The instrument is 
now complete, excepting that at the long end of the 
board I havea smal! grooved pulley, which, by means 
of a thread, draws the slides under the needle with 
tolerable evenness. The gloss slides are Sin. long 
and $in. broad, and have a little bit of leather glued 
on to the end to give a hold fer the hook at the end 
of the thread. The point of the long needle must be 
adjusted (by sliding the small wooden block up or 
down on the pivot) until it rests upon the surface of 
the slide, and to keep it steadily pressing a slight 
spring acts upon the top of the pivot needle. 

On singing or speaking into the tin tube, and at 
the same time drawing a smoked glass slide under 
the needle, we havea perfect record of the various 
vibrations thus caused, and their infinite variety and 
marvellous delicacy are astonishing. The best way 
to observe them is in the microscope, with a low 
power; they are also effective if thrown by a magic 
lantern on te a ecreen. 

I should like to have said something upon the 
figures and their production, but have already, I 
fear, trespassed too much upon your space. I would 
just add that, if any one should feel at all inclined to 
make use of the foregoing hints in constructing & 
phonautograph, but would first of all like to see a 
slide from tbe instrument, I will gladly forward one 
on receipt of an application to my initials at the 
Post-office, Rochdale. 

Rochdale. J. R. H. 

P.S.—I should be very glad if any one would tell 
me how to fix the smoked glass slides permanently ; 
I have tried photographic varnish, but the result is 
not satisfactory. 


IMPROVEMENTS IN BICYCLES— 
MAKING CHEAP BICYCLES. 


[14122.1—Now that the bicycling season is coming 
on,a few words on the improvements which have 
been made in these machines may be welcome to 
many of ours.“ There have been sweeping changes 
in some firms. Take the Coventry Machinists for 
instance: they bave taken out patents for hollow 
forks, tires, handle bara, axles, and hubs ; and the 
spokes are a combination of the nipple and spider— 
that is to say, instead of a loose nipple to fasten the 
spoke in the hub, the wires are drawn thicker at the 
end intended for the screw, thus obviating the 
chance of breaknge. They are also fitting roller 
bearings, the case or box of which opens with a 
hinge, facilitating the cleansing of them. A new 
kind of spring is also introduced, having a buffer of 
indiarubber. A 50” light roadster weighs 35lb. 
Their racing machines are a novelty, being made 
with triangular backbone and forks (hollow)—a 54” 
guaranteed to weigh not more than 25ʃ b. 

Another startling innovation is introduced by the 
Surrey Machinists Company, whose patented 
„ Invinaibles“ for 1878 are made with 200 spokes in 
the front wheel and 50 in the back! Fancy drilling 
500 holes for a pair of wheels, and tapping 250! The 
spokes are very light, and are fitted in the rim by 
nipples, and headed in the nave or hub. The front 
fork is made out of a piece of hollow drawn steel 
tnbe, cut up lengthwise to form the fork legs, to 
within 3in. of the top; in tkis part is fitted the 
Stanley head aud stcering; the backbone and fork 
is one piece, the fork being made by slitting up the 
backbore a suitable length, and then putting on 8 
step. Theoranks are detachable. A 54” racer of 
this build is guaraatecd to weigh not more than 
20lb. Some of our readers may recollect a few 
months since, when writing about hollow forks, 
&c., I uttered a prediction that we should be rush- 
ing about on 54”, weighing 20lb. Behold, now, the 
idea verified ! 

John Keen (the Champion) has also obtained 
patents for improvements. He builds his“ Eclipse ” 
with from 60 to 100 spokes in the driver, and uses 
hollow forks, and makes the backbone and fork in 
one piece by continuing the backbone down one side 
of the back wheel, and claims to have a dust- 
proof bearing for it. Ball bearings are adopted for 
the front wheel. His racers are similar, but lighter 
—a 54” weighing about 23lb. Then we have 
Carver’s hollow epokes, detachable cranks, and 
safety pedals, which cannot slip, and new roller 
bearings, wherein the rollers are free to revolve 
without touching each other, and at the same time 
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purify the other from alcohol and other impurities it | water at a temperature of about 20°C., in which 
is agitated with dilute sodic hydrate. any water or alcohol passing over is condensed, and 
The alkali neutralises avy sulphurous acid that | ErCl passes on to another flask cooled by water at 
may be present while the water combines with the ,0C. It is also prepared by heating phosphorus 
alcohol. The upper layer of the liquid then consists | trichloride and anhydrous ether in a sealed tube to a 
of ether with a little water, which may be separated | temperature o 193°C., when phosphorus anhydride 
by allowing it to stand a day or two upon quick- ; and ethylic chloride are formed thus: 3 (C2H3).0 * 
lime. It is then distilled in a warm bath, and con- | 2PCla = 6C3H;Cl + PVs. 
densed in vessels surrounded by water at 0C. Chlorides of zine, tin, Åc., acting on ethylic 
There are two stages in the reaction: (1) the con- alcohol produce this haloid ether. It is a colour- 
version of the sulphuric acid into ethyl, sulphuric, less liquid having an agreeable odour, and is very 
or sulphovinic acid, and (2) the decomposition of a volatile. Its molecular weight is 645, and a litre 
fresh supply of alcohol into ether by this sulpho- | of its vapour weighs 32°25 eriths. It has a specific 
vinic acid, thus : gravity of 87, and boils at 12°C. The flame pro- 


cannot cross or lock. The „Centaur (Coventry) 
is fitted with movable saddle, detachable cranks, 
all bearings—afier Humber’s plan—spider wheels, 
snd dustproof parallel bearings to back wheel. 
These are the principal improvements up to date. 
The same form and mode of propulsion remain, and 
I think will as long 88 the bicycle exists. Our 
readers will see that makers Lave not been idle 
during the winter, and it seems difficult to imagine 
what next, and next? 

In reply to “Pound a Week” I will give an 
article or two shortly on the subject he wishes. 
Meanwhile let him save his money, and get some 
rubber tires, I front and $ back; aleo steel rims and 


backbone, and a bar of best Low Moor iron, 14 wide duced by burniig its vapour has a reenish tinge. 
by } thick, and 8 or 9ft. long. Get 40 nipples (1) 113 O+ 115 SO, = 1 80. + OH, Aleohol dissolves it freely and water dightly. When 
` it and an alcoholic solution of potassic hydrate are 


drilled for No. 9 wire, and 16 for No. 10; also lock- 
nuts for the same. Procure 30 yards of charcoal 
‘ron wire, and 5 yards ditto, No. 10. Discard the 
old parts of bicycle. Order steel rims and backbone 
at ore place—front wheel 51“, back 20”, and the 
maker will besd the backbone to fit. I should 
recommend Druce, ef Sheffield, for these, as I know 
they are reliable. Order the backbone 14” thick at 
one end, 3 the other. Let me know what your 
resources are for making. Ara you & mechanic, 
blacksmith, or what? It not, are these available 
and good ? Fred. L. Striffler. 


— a= 


THB ETHERS. 

114123. TRI ethers may be divided into the 
ethera of the monohydric, dihydric, and tribydric 
alcohols. The ethers of the monobydric, dihydrie, 
and trihydrio alcohols bear the same relation to the 
corresponding alcohols as the metallic oxides bear 
to the metallic hydrates. 

The ethers of the monobydric alcohols are repre- 
sented by the gencral formule (CnHzn * 1020, 
(CaH: u- 1):0, and (Cn Han — 7020, the methyl, vinyl, 
and phenyl series respectively. The ethera of the 
dibydric alcohols represented by the general formula 
CoH.n0, the ethylene series. The ethers of the 
tribydric alcohols, represented. by the general 
formula 


potassic chloride are formed thus: 2C-H;Cl + 
804. 2KHO 5 2KCI + on + (CHO. When, it is 
If, as it has been sup sed, ether is formed by | Pass through a red hot tude hydrochloric acid an 
the abstraction of 1 two molecules of olefiant gas are produced thus : C;H;Cl = HCl + 
alcohol by the sulphuric acid, the acid would | C,H. And when its vapour 18 passed over heated 
become more dilute ; but this is not the case. Maore- caustic potash, olefiant gas, potassic chloride, and 
over, 0 the . acid, instead of being acted 5 thus: C,H,Cl + KHO = CH4 + 
upon ethylio alcohol, is acted upon by amy lio : 2823 : ; 
aleko ethyl-amylic ether is formed, And not Ethyl iodide, CsHst. is prepared by placing one part 
ethylic and amylic ethers separately, which would | bY weight of phosphoras 1n & retort with condensing 
occur if the sulpburic acid simply acted by abstract- apparatus, and a glasa globe fitted into the tubula- 
ing water. This ether is a transparent, colourless, ture with a tube and tap. And two parte by weight 
mobile, volatile fluid, has a powerful and peculiar of alcohol are poured on five parts of iodine, and the 
odour, and a hot taste. Its molecular weight is 74, solution poured into the globe“; The phosphorus 1s 
and one litre of the vapour weighs 37 criths. It melted by heating the retort in a water-bath, and 
the alcoholic solution of iodine is allowed to flow in 


boila at 35° s at —31°. Its specifi i 
oila at 35°C, and fuses at 1 specific gravity | small quantities into the retort. The first portion 


is 74, and the specific gravity of the vapour com- 
pared with air is 37 x ‘0693 = 2°564. When 
inhaled it produces intoxicating effects, causing 
sleepiness and insensibility, and it was used as an 
aræ-thetic until superseded by chloroform. 

The liquid is highly refractive. It is very in- 
flammable, burning with a yellowish white flame 
forming water and carbonic anhydride, and requires; 
aix times its volume of oxygen for complete com- 
bustion, thus: CH0 + 120 = SOH: + 4002. 
When mixed with air or oxygen it forms a dangerous 


(2) 11 80.4 1 5 Ons Got A 0 + H, heated in a sealed tube to 100°C., ethylic ether and 


maining undissolved in the vessel in which the mix- 
ture was made, and is transferred to the retort and 
the distillation continued. Or the phosphorus and 


alcohol are placed in the retort, and the iodine, dis- 


the solution becomes colourless. More iodine is 
added, and thena little phosphorus, until quantities 


Coe 0 explosive mixture, and care should be taken not to |. ’ : : 

En Hen) 0 2 have flame of any kind in the vicinity when the in about the above proportions have been introduced. 

Reve vapours are condensing When unconfined it va- The violent action in the retort is moderated by put- 
ting the bulb in cold water. This mixture 18 


Thealeohols and ethers may be regarded as formed 
on the type of water, thus : T ? (0) CR} O me- 
thylic alcohol, and 9 O methylic ether. 


3 

In the case of the alcuhols one atom of hydrogen 
is displaced by the monad positive radical, while in 
the ethers both are dieplaced. The ethers of the 
mosobydric alcohols are formed by substituting & 
positive monad radical in place of the hydrogen of 


the bydroxyl—thus : oe O is-etbylic alcohol, 
and ra 50 is ethylic ether, formed by substi- 


1 
tuting CzH,, the positive monad radical etbyl, 
instead of the atom of H in the HO. 

Sometimes a different monad positive radical from 
that contained in the alcohol is substituted instead 


of the hydrogen of the hydroxyl—thus : CHs} o 
metbylio alcohol becomes Gane O methylic ethylie 


ether by substituting C-H; in place of the H of the 
HO of the methylic alcohol. This is termed a mixed 


distilled as before. The distillate is washed with 
water, digested in calcic chloride, and redistilled to 
obtain pure. It is a heavy colourless liquid, having a 
molecular weight of 156, and a litre of the vapour 
weighs 78 criths. Its epecific gravity is 1°95. 

boils at 72° C. When kept in a bottle not well 
stoppered it turns brown from the liberation of 
iodine. It also turns brown by the action of light. 


pourises 30 quickly as to produce intense cold. It is 
consequently cued to produce artificial cold. A 
mixture of ether and eolid carbonic anbydride pro- 
duces a temperature o!l — 110° C., which is the 


portions, and an equal bulk of water dissolves about 
4 of its volume of ether. It is decomposed, when 
passed through heated porcelain tubes, into alde- 
hyde and carbon, and at a lower temperature olefiant 
gas and acetylene are produced. When it is kept 
in a vessel in which there is air, acetic acid is formed | ` 
by the absorption of oxygen. With H.SO, it forms 
gulphovinic acid—with HNOs it forms oxalic and 
acetic acids and carbonic anhydride. With HCl. 
HBr, and HI it forms hydrochloric, bydrobromic, and 
pydriodie ethers. It is decomposed by sodium and 
potassium, hydrogen being given off. 

It in decomposed by dry chlorine into dichlorinated 
ether (CzH C lz) 20 and perchlorinated ether (C2 Cl) 20. 
It dissolves oila and fats, nitric oxide, ammonia, I. 
P, S, and auric, ferric, mercuric, and platinic 
cblorides. It also combines with acetic, butyric, 
caproic, venantbylic, pelargonic, and cupric acids, 
forming ethers named after these acids. 

Haloid ethers are compounds of the alcohol 
radicals with the negative or chlorous elements, Cl, 
Br, I, F, or CN, which take the place of the 
hydroxyl. 

From the monohydric alcohols are obtained the 
following series of haloid ethers, having the general 
formulss—CoHen + 1Cl, CnHen — 1Cl, and Cu Han 
—7Cl. From the dibydric alcohols are obtained 
haloid ethers of the forms CuoHgnHOCl and 


methyl iodides in equal quantities is treated with 
argentio oxide, ethyl-metbyl ether is produced, 
thus: CHs I + CHI + OAga = 2AgI +C:H;CH30. 
When this iodide is heated with argentic oxide in & 
sealed tube, ether and argentic iodide are formed, 
thus : CzHsI + OAg: = (CHO + 2Agl. When 
it is boiled with argentic oxide and water, argentic 
iodide and alcobol are formed, thus: 20, HeI + 
OH, + OAgs = 9C,;H;HO + 2Agl. 

The etherial salts correspond to the metallic salts 
of acids. The base must always be organic, but the 
acid may be either inorganic or organic. They are 
generally formei by heating together an alcohol 
and an acid, when water and an etherial salt are 
formed. The reaction is exactly parallel with that 
occurring when an ordinary basic oxide and acid 
are brought together, thus :— 

KHO + NO,HO = NO.KO + OH: and 
C:H;HO + NO:HO = NO,C2H;O + OH. 

However, they differ from the metallic salts in 
being soluble in alcohol and scarcely soluble in 
water, and in being generally uncrystallisable. 
Besides, they are generally volatile liquids having 
an aromatic odour. Itis generally advisable in their 
preparation to act on a potassic salt by a sulpho- 
acid of the radical. The etherial salts are decom- 
posed by water and alkalies, just like the metallie 
salts, thus -—C,H,COHO + OH; = C,;H;HO + 
HCOHO, and CH,COEtO + KHO = EtHO + 
CH;COKO. f 

Tne monobasic acids form one etherial salt with 
each monobydric alcohol, two with dibydric alcohols, 
and three with tribydric alcohols. ‘The dibasic 
acids form two series of etherial salts with mono- 


ether. 
These ethers are formed by e the alcohols 
of the series Cn H: u TiHO with Hs in two 
stages — thus: Cu Hznu + 1H0 + HSO. = HCnHan + 

1504 + OH, and HCnHn + 1804+ Cu Han + ıHO= 

(Cu Hu + 1)20 + H2504. 

These ethers can be converted again into the cor- 
responding alcohols by treatment with H:SO, and. 
distilling the sulpho-acid with water—thbus : (CnHan 
+ 20 + 2H:804ʒ 2H Ca Hu + 1804 + OH, and 
HCnH, n + 1804 + OH: = CuHan + 1H0 + H:S04. 

The methyl series contains the following ethers— 
viz , methylic ether (CH3):0, ethylic ether C2H;)20, 
butyric ether (CH oO, amylic ether (Cs Hu). 
metbyl-ethylic ether CH: CHO, methyl. amy lie ether 
CHCH nO, ethyl-butylic ether CsHsC4H90, ethyl 
amylic ether CaH;C;Hu9, &. 

Of the viny! series only allylic ether (C3H;)20 is 


From the trihydric alcohols are obtained haloid 
ethers of the forms, CnHen — 1HO-Cl, Ca Hazu — 
1H0Clz, Cn Hau — 10ʃ;3, and CnHzn — 10C IJ. 

As the monobydric alcohols only contain one 
gemi - molecule of bydrozyl they form but oue haloid 


known. 
In the pbenyl 1 V ether p 
H and benzylic ether (C7Hz)z 0, f 
. three ethers of the diyhdrio alcohola— 9 5 N ee ay er 
viz, ethylene oxide CHO. propylenic oxide C3H,0, tribydric alcohols contain saree semi-molecules © 
d amylenic oxide CHIO. Of the trihydric hydroxyl the negative element can displace one, two 
* hols only glye Re ether or three 8semi- molecules of hydroxyl, thus forming 
8 Se three classes of paloid ethers. A fourth class is 


(CH0 formed by substituting, instead of the three semi- : 
(CHRO is known. molecules of hydroxyl, one of oxygen and one of | hydric alcohols, the normal, and acid. The tribasic 
(CHa)20 the negative element. acids form three series of salts, with monohydric 


Ethylic ether is prepared by heating a mixture of | Ethylic chloride. CHs Cl, is prepared by saturat- alcohols, one normal and two acid. 


sulphuric acid and ethytic alcohol in s flask provided | ing CzHeH O with HCl, and heating the mixture in a Acetic ether CH,;COEtO. is prepared by mixing 
with a thermometer toa temperature of about 140°C. | flask for two hours at 100°C., when EtCl forms the|three parts of strong H,SO« with two parts of 
A continuous supply of alcohol is maintained through | upper layer. It is passed through warm water and | alcohol and standing aside for a day. Melt some 
a funpel into the flask, the H:SO acting apparently | over calcic chloride, and into a tube kept cool by a sodic acetate, allow to cool, and put four parts of 
by its presence only, s0 that the same acid is capable | freezing mixture, when it is condensed to the liquid this in small pieces in & retort. On this pour the 
of converting u large quantity of acohol into ether. | state. It is prepared by heating & mixture of two | mixture, and set aside for a day, and distil when 
Water and ether distil over into a bottle in two | parts of EtHO, three of H.SO,, and four of NaCl in the ether is given off thus: 202 HHO + 2CH3C 
layers, the water below and the ether above. To|s retort connected with a receiver, surrounded by Nao + 2H 280420 Ha + 2H Nasa + 20 HsCzHOR. 
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It is dried with calcio ebleride and redistilled. It 
may be prepared by distilling three parts of H: SO, 
and eight of dry plumbic acetate, thus : 2C;H;HO + 
Pb2CH;,CO: + H 280. 2C2H;C:H30s + PbSO, + 
OH,. It ia a colourless liquid, boiling at 74°C. It 
hes a pleasant odour, and a burning taste. It 
dissolves resins and essential oils. It dissolves 
calcie chloride, forming a crystalline compound, 
which, on being heated, gives off the pure ether. 
Potassic bydrate decomposes it into alcohol and 
pctaccic acetate, thus: CH:COEtO + KHO=EtHO 
+ CH;COKO. 

Buty lic ether, C;H;COEtO, may be prepared by 
shaking two parts of butyric acid, and two of ethylic 
alcobol, with one part of H:S0;, when tbe mixture 
on standing separates into two layers, the upper 
being batyric ether. Agitate the ether with water, 
and after wa'ds distil with calcic chloride. It may 
a'so be prepared by distilling together alcohol, rul- 
pburic acid. and rodie butyrate— thus: CH: CONao 
+C:H;HO + H280,=HNaSO,+ OH, +C3H;COEtO. 
Or by distilling calcio bydrate, alcobol, and sul- 
phurio acid. Its molecular weight is 116, and a litre 
of its vapcnr weighs 58 criths. It is a liquid having 
a specific gravity of 9, and boils at 119°C. It has 
the odour of pine apples, and is extensively used in 
confectionery for flavouring creams, custards, and 
ices. It is also used in doctoring bad rum. When 
inhaled it produces headache and irritates the air 
tubes of the lungs. It is sold as artificial pine apple 
oil, and is used in the manufacture of compound 
re: fumes. Hugh Clements. 


MR. BREAREY’S FLYING MODELS. 

14124.—StNCE the famed or fabulous dove of 
Archytue, I suppose that flight has never been ro 
ratisfactorily demonstrated as at the Hartley Hall, 
Southampton, on the 6th February, upon the occa- 
sion of Mr. Fred. W. Brearey’s lecture on Aérial 
Navigation, before the members of the Polytechnic 
Institution.” „ 

Many forms of flight were there shown, the success 
of which was enhanced by the spacious ball in which 
the experiments were conducted. The model, how- 
ever, to which Mr. Wenbam alludes in letter 14083, 
March 8th, deserves more particular attention, 
which by the bye it did not fail to receive at the 
time, as signified by the applause which kept the 
lecturer dumb upon the platform for some time. 
This model, measuring 12} feet from tip to tip of 
wing and 8 inches wide, traversed the whole length 
of tke ball, and even towards the end of its flight 
made a considerable rise. The stroke of the wings 
was short and rapid, and accompanied with great 
fluttering noise. It muet have struck many amongst 
the large audience that the means were hera indicated 
of obtaining a fulcrum upon the atmosphere by 
man himself, as proposed by your correspondent. 


Oxford-street, Southampton. W. Williams. 


SOME ODDS AND ENDS. 

(14125.]—MinIaATURE PLANTS.—Slice the top 
off a carrot which has bren kept all the winter, and 
place in a saucer with a little water. Ina few days 
it will put forth young leaves. Or take a bunch of 
wheat ears, with four or five inches of stalk left on, 
and soak in water. Then place in a glass of water. 
Before Jong each grain will send forth shoots. This 
makes a very pretty ornament. It should be im- 
mersed in water every few days. 

TOOTHACHE, TO CURE.—An old-fashioned and 
very effective remedy is tincture of pyrethrum. 
Take a little on end of finger and rub on the gum 
where aching. With perseverance I have always 
succeeded in allaying the pain. 

BED SORES.— Those who have bad much experience 
in nursing invalids will know bow difficult it ia to 
keep the skin whole when the sufferer is obliged to 
remain in the same position in bed for a long time. 
The skin should be examined from time to time, 
and where any redness appears the place should be 
rubbed with a alice of lemon. This will effectually 
prevent the skin breaking, and does not cause any 
sensation of smarting unless there is a sore place, in 
which case, of course, it would be cruel to apply it. 

CHILBLAINS.—Rub for ten minutes every night 
before a hot fire with common brewer's yeast. 
Chilblains ready to break have been known to be 
cured by thin simple process. 

GINGER BEER.—3}lb. loaf sugar; 2oz. bruised 
ginger; l4oz. cream of tartar; juice and rind of 
tix lemons (squeeze and slice); and 4 gallons of boil- 
ing water. Let it stand till“ new-milk-warm,”’ 
and then add 3 tablespoonsful of yeast (spread on 
toast and allowed to float). Let it stand all night, 
then strain and bottle. It is fit to drink in two or 
three days. Glatton. 


PYROTECHYY. . 
{14126.])—I HAVE entirely dispensed with the use 
cf powdered shellac in coloured fire compositions by 
the following modus operandi :—In preparing, for 
sare is & composition centaining chlorate of 
potash, nitrate ot strontia, and shellac, I take the 


required quantity of ordinary shellac, and having | nation to press to either side ; but if we suppose 


added am equal weight of the strontia salt, fuse the 
mixture at a low temperature ; when cold the fused 
mass is easily reduced to a fine powder, and the 
remaining ingredients may now be added. The 
principle is applicable to almost any formula, and as 
shellac in powder is an expensive article, and some- 
what difficult to obtain, perhaps the above hint may 
be useful to amateurs who, like myself, reside at a 
distance from a large town. Hy. O. Parlour. 


ISOMERISM OF METHYL AND 
ETHYLIC HYDRIDE. 


14127. — Ir Mr. Clements (letter 14062, p. 625) 
will refer to Dr. Frankland's lecture notes he will, 
at p. 37, Vol. II., find the following passage :— 

“ There is some difference of ↄpinion as to whetber 
these compounds (hydrides of the radicals of the 
methyl series) are identical or isomeric with the 
radicals of the methyl series. Thus methyl and 
ethelic hydride both contain C-Hs, and ethyl and 
butylic bydride both contain CHo. The graphic 
formuls exhibit no difference between these pairs of 
bodies respectively.” . . . Some experiments 
in connection with this subject appear to show that 
these compounds are isomeric. A difference between 
methyl and ethylic hydride can only be conceived on 
the supposition that the four bonds of carbon have 
not equal values in combination—an bypothesis 
which is not altogether unsupported by facts.” 

The formula of dichlurbenzene is CH. Cla, and 
the grapbic representation indicates the existence of 
three ifomera, according to the positions of the two 
chlor ive atoms in the benzene chain, thus: 


` 
| t 
cl H A A 
717 | Ac | 1 7 
C= l be i C=C 
2 / N „„ \ 
cl—c C—H ; cl—c —H | l—C 
X . \ . \ Hh. 
C=C | c—¢ | C 
1 7 | 17 i 1 1 
HH ' HH j HH 
4 
ORTHO. 1:2 \MFTA, J. J IPARA. I. £ 


All thesa varieties are known ; they differ from 
each other chiefly in their melting and boiling points. 
A study of these formulæ will show Mr. Clements 
the meaning of my phrase, à compound in which 
the union is effected by the bonds 1: 2, will be 
different from a compound in which 2: 4 are the 
joining bonds.“ I, of course, did not mean that 
two or four bonda of carbon were involved in the 
union, for only one bond of each atom is involved. 
If my friend is still in the dark on this subject, I 
will be glad to explain it by graphic representation. 
An argument in favour of the theory that the four 
bonds of carbon are not of equal value in combina- 
tion, is found in the existence of two bodies, each 
having the formula C,H, Cl. One of them is a gas 
at —18° C. The other boils at 12 5° C. 


Wm. John Grey. 


COAL AND CORAL IN THE AROTIC 
REGIONS. 


14128.}—IN the first paragraph of letter 14079, 
mara has undertaken to combat an argument 
I never raised. Nothing in letter 14018 should have 
led any one to think that I supposed that gra- 
vity would prevent the condensation of gaseous or 
liquid matter from commeucing in the coolest parts 
—viz., at or near the surface.“ I bad expressly 
stated in the second paragraph of letter 13850, that 
= congelation would take place most readily at the 

oles.” 
; I cannot think that my supposition would ‘‘ forbid 
platinum, gold, &c., occurring at all in the external 
crust, confining all such heavy elements to the solid 
nucleus, because metals generally under favourable 
circumstances have such strong inclination for form- 
ing combinations with oxygen and alloys with other 
substances that they wou! 
forms as ores, crystals, &c. 

In answer to Amara's third paragraph I do 
mean seriously to say that there is a sense in which 
the compression caus2d by vitation must be 
„greatest at the surface and become nil at the 
centre.” Toendeavour to make good this assertion, 
perhaps I may be aliowed to restate the law of gra- 
vitation as laid down by Newton. Every particle 
of matter in the universe attracts every other par- 
ticle with a force directly proportioned to the mass 
of the attracting particles and inversely to the 
square of the distance between tbem. If we sup- 
pose a globe as large as our earth to be perfectly 
spherical and of some homogeonous material, so that 
every segment of it should weigh exactly the same— 
if we further (for the sake of argument) suppose 
tke centre of such a globe to be cut away in a cir- 
cular cavity of 100 miles (or 100ft.) in diameter, 
and a solid ball, 80 miles (or 80ft.) in diameter, to 
be placed exactly in the centre of the cavity, by 
Newton’s law it would remain suspended in the 
centre with equal space all round, and no ineli- 


60 


be deposited in various 


similar cavities to be cut out nearer the surface the 
smaller globes would, in these cases, press towards 
the greatest mass of matter in their vicinity, and 
this pressure would be greater the nearer the cavity 
was brought to the surface of the globe, because 
there would be a greater mass of matter towards the 
centre of the globe than towards the surface. In 
this sense the compression produced by gravitation 
would not be the pressure of overlying rocka,“ and 
would not be greatest where the thickness of the 
rocks above is greatest. 

I do not think any of the suppositions of the 
remaining portion of Amara's letter are justified 
by what I have said. We need not expect to find 
all volcanoes acting simultaneously, although I 
believe it is admitted there is strong sympathy 
shown between them on some occasions. Waves do 
not all run in one direction, either above or below 
the surface of the earth. As Humboldt long ago 
pointed out, ‘‘ earthquakes are distinguished by 
rapidly succeeding vertical, horizontal, or circular 
(gyratory) oscillations. The shock is propagated 
chiefly in a linear direction by undulations, having a 
velocity from 20 to 28 miles in a minute, and occa- 
sionally in circles or ellipses of commotion. There 
are districts which belong to two intersecting 
circles.’’—‘‘ Cosmos, p. 191. 

Iam sorry to spoil tbe joke of the old lady and 
the rivers, but although I have never said or thought 
the mountains had formed the volcanoes, I must 
entirely dissent from the counter proposition of 
‘ Amara’s” that the volcanocs have formed the 
mountains or other than a small proportion of them. 
If by ‘‘ volcanoes”’ internal force is meant, which 
may srise either from a wave of the molten matter 
or from pent-up gases driven forward by such waves, 
I could agree. 

I thought I bad stated my proposition clearly 
enough that all the materials of which the earth is 
composed originally existed in the form of gases. I 
suppose if masses of molten granite were forced up 
through the sedimentary strata at the present day, 
forming new Alps, Amara would call the new 
comers rocks of the latest date. On my theory their 
present position, beneath the aqueous strata, would 
entitle them to rank as of greater antiquity than the 
rocks they displaced, or even of the solidified 
granites, through which they would also have pro- 
bably forced their way. 

It is difficult to ascertain exactly what the 
avcrage pressure of the atmosphere has been during 
a long series of years over Great Britain, as obser- 
vations taken once only in 24 houra are very imper- 
fect and only admissible at all on the principle of 
errors in the one direction, correcting those in the 
other ; but from the best information I have been 
able to obtain, it appears that the barometer stood 
higher in 1875 than it had done at any time since 
the records commenced in 1774. The accumulation 
is but slowly passing sway, and earthquaks- waves, 
assuming they do rise from this cause, need not be 
looked for, as Amara seems to suppose, daily. 

As to what may be the thickness of the crust, 
Humboldt thought it might be 20 miles. This is 
probably under the mark. The pressure from within 
it is impossible to estimate, as the expansive force of 
imprisoned gases would, in most cases, be local, but 
the difference of external atmospheric pressure indi- 
cated by a difference of three inches of mercury, 
of which “Amara appears to think but slightly, 
would be more than 2,600,000 tons per square mile. 

The presumption is that an earthquake wave that 
would affect this country would arise on the other 
side of the Atlantic. 

The master of a British ship bas this week 
reported that on Jan. 29, in lat. 4 20 N., long. 21˙45 
W. (West Coast of Africa), he saw several sub- 
marine volcanoes throwing large columns of water 
about 100ft. into the air. Of course, such a cir- 
cumstance is by no means unprecedented, but it is 


at least significant. 
9th March. W. G. Wenley. 


No practical good will result from any further 
discussion of this matter.—ED. | 


MICROSCOPICAL. 


14129.J—I READILY admit that vot either my- 
self or any one else has brought forward a clear and 
definite plan of measuring apertures correctly. I 
have not, however, yet done with the question, in 
which Drs. Nicholls and Bull have taken part in a 
5 spirit of inquiry. Want of leisure 

as prevented me from completing the experiments 
suggested by their remarks, by which I will give a 
clear demonstration of spurious aperture from extra 
rays, included by all the usual modes of measure- 
ment. 

I note the insinuation of Essex that my desire 
is to reduce the angle of other people's objectives. 
From the number of his writings on matters micro- 
scopical it is easy to gauge the depth and value of 
his knowledge on the subject; but, irrespective of 
this, I decline controversy with any one writing 
under an assumed name, and, furtber, the sheer 
contradiction and personality in bis style of argu- 
ment point him ont as one to be avoided in discus- 
sion. Essex asks me a question, in characteristic 
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ityle, concerning the ‘Binocular E iece” de- 5 >; Be Bg 
voribed iu“ Hong on ths i ideo 0 which I 2 24 aa, REPLIES TO QUERIES. 
answer. This he says oat ro bas atopan Ey 8 8 2 — 3 g we 
t) put in operation an ailed, and eo would have ! — < 2 8 è 
lieto, Ae this reason, that the whole is a fallacy, © S 8 S 8 2 8 5 a thoir answers, Corresponden ts are re- 
and not even & ossibla expedient!“ At the| Z 5 Sa 24 — pe tt, .d nandber e 5 * „„ 
time I gave ample emon:trations that by & pro- a . 2. 27 * . of * 

i 4 1 16 21 = rhomboid vacant 5 


perly- obs ructed adaptation it was possible to bisect 
the final emergent pencil at the eyepiece, and get a 
amall object in both eyes with pseudoscopic or 
stereoscop:c effect. Otber forms of binocular micro- 
acopes then occupied my attention, so I procee 
no further with this. The idea has since been 
greatly improved upon by others, and “ Binocular 
Eyepieces ”’ intended for single- tube microscopes are 
catalogued by American opticians, and eome of my 
microscopical friends possess them. A “' Binocular 
Eyepiece is manufaetnred here by Mr. Abrens, one 
ef which he bas recently presented to the Royal 
Microscopical Society, where it is accessible for the 
i:spection of fellows desirous of seeing it. My own 


(31732.]—Prepering, Wood for Polishing.— 
a a As the original querist in reference to this, I must 
0. 0. thank the several correspondents who have so kindly 
a a interested themselves in the matter. I may ada that 
O. 0. I sized one part of my job, and tallowed and 
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the former was 


10 4 100 98 do. twice covered 
used on new mahogany, thelatter on old. This may 


To find resulting squares in rectangle. I made the 
following formulæ:— Let a represent side of square. 
Then, if a be an even number, the number of squares 


in rectangle is = (II 4 + 1) 2 + 1) ; but if a be 


an odd number it is = (IIa + 4) (2 + 1). 


(31781. — Midland Locomotives.—To “ G. L. 
8 hasten to acknowledge that I have been 
mistaken as regards the necessity for reversing 
some locomotives previous to their going ahead, as 
I had not taken into consideration the amount of 


8 gave but a Hee fe of tion, and bose 
pseudoscopic. In those of others this defect bas © = 83 g 2 “lan” i ; . rn 
pscndorcopic. | by ipe aid of a form of erveting| 5. $ 85 52 8 Sap aud ch in anfficientiy Loe vege 
glass, and the arrangement works equally well with S > ¢ 8 Sa 2 S letters of J. Baines, S. Mayer, and others, on P. 607. 
ather high or low powers. F. H. Wenham. 8 A 22 38 35 A., Liverpool. 
** 2 3 eg oF og (31800.] — spring Mattress. —The answer of 
VOLTAIC THEORY. 85 A 2.2 2.2 d. «F. E. W.“ (p. 631), appears, to be by a practical 
14130. —Fon some months past I bave been 1 i hand. but I think his method might be improved upon. 
investigating the “contact ” electrical charge 3. 1 9 10 o rhomboid vacant. Some years ago I had a full-sized spring mattress 
developed on iron ad 80 and find tha 4 made almost exactly as “Pp E. W.” directs, but in 
pei o a pper, t the 1 i 40 : 77 
electrical relations of thesa metals depend on the 5 2 25 24 24 do. t wioe covered anon a year or two the “strong strings” connect- 
atmo:phere surrounding them. In air iron is posi- 7 5 re ‘i 5 3 a 89 9 of springs brote i ate pen terose, 
ani e Ean a [ea pe fy en ee 
19 aati 55 = resting on the springs. Any one can imagine the 
containing sulpburetted hydrogen copper is positive 9 4 81 70 70 do. do. consequences, but the reality must be slept upon ” 
to appreciate it. My improvements were :—l. To 


substitute stout webbing for the strings, inter- 
weaving the lengths with the widths, and both with 
tops of springs, and nailing the ends to outsides of 
frame. That was done 8 or 9 years ago, and the 


an account of its greater affinity for the sulphur. : 

The similarity of the causes at work in these experi- Bye-hill Park, March 9. George Bell. 

ments and their analogues with liquid electrolytes 8 

is obvious. I should be glad if any fellow-reader (14132.j—I WONDER that none of your numerous 
correspondents have hit on the solution of tbis 


ean refer me to previous accounts of experiments on en , C 
this subject. rador. Explanation ts very plain on the simplest | mattress has required no repairs since. I don’t 
mathematical or geometrical principles. know whether the ‘plan is new or not, but I should 


Belfast. J. Brown. 


LUCAS8’S PARADOX. 


(14131.]—I FEEL myself honoured by Mr. Lucas’s 
letter (14085, p. 630, last volume), although I must 
aay that I am unable to reconcile the paragraphs it 
contains; but this is doubtless owing to my own 
abtuseness. Of course the two triangles forming 
the rbomboidal vacancy, extending diagonally 
across the rectangle, have & common hypothenuse ; 
therefore these triangular vacancies are in contact 
with each other throughout, and moreover an 
hypothennse (in a plane triangle) must be perfeet'y 
atraight, and the lines forming e sqnares 
apparently coincide when the outeide boundary of 
the figure is made rectangular. Mr. Lucas then 
says he should be glad to compare his calculations 
with mine, with a view to determine the exact pro- 
portion between the square and the parallelogram 
which would yield the straigbtest Gate with the 
at proportion 
would give a rhomboid of minimum altitude to be 
disposed of.” But it is the continuation of this 
sentence tbnt I cannot understand. I am to note 
that the rhomboid, whose area I calculated by 
logarithms, °* does not exist in the puzzle which is 
published in a very neat and correct form by the 
London Stereoscopic Company.” All I can say to 
this is, that either the puzzle published by this 
company differs altogether from the description 
given by “C. W. F.“ on p. 479, or that tbis 
description has been incorrectly given, for in the 
figure there ahorn the vacant rhomboid does and 
must exist for the reasons tated in my letter 
(p- 532), otherwise we should have 64 square inches 
of inelastic mat‘ rial covering 65 square inches of 
epace, which is absurd. 

To come, then, to the calculations I bave made to 
discover the proportions which would give a mini- 
mum of distortion, I find that, for Mr. Lucas’s 
arrangement the square of 64 squares is the best, 


suppose not, as it ig such an obvious improvement. 
Yet I have seen good (i e., dear) sprin chairs an 
couches done on the string method. ebbing, of 
course, costs a few shillings more. 2. To substitute 
a piece of felt carpet for the strong canvas 
cover the springs, , 3. To have the bair stuffing 
made up into a thin separate mattress, to lay on 
springs, instead of tacking down all round.” Thus 
the springs can be easily got at, when requisite.— 
DaGHBERT. 
tis 5 Borax die Staroh. Spele 
: ; at this bas not n answer uite accura 

In section of upper port'on of 8 by 5 Fquares, the | two gentlemen, I give 107 own Knowledge, wW ich 1 
diagonal passes through a space of 2 hy 5 squares base upon experience. The purpose 4 ding 
as b toc (or k to h)an iuclioation of 2:5. In lower | borax to starch is to thin (not thicken) it, and 80 
section of 3 by 8 squares, the diagonal runs threugh | admit of the linen being more evenly starched than 


8 equares and 3 in height, and inclination is 3: 8. if the starch were gelatinous an hick. he 
3 16 borax does not cause the linen to be stiffer, nor yet 


; ; 3 15 
The difference 18 5 8 40 40 more limp, but it produces gloss. As to preventing 
The proportion is 15:16, or agaia of 1 in the 1 01 conn 7125 te 1 Aer Deli Eta 
. 10, — out of ten sticking 18 Caus y the iron being too 
latt bet the inclinati eth 16 (cool. The iron should be so hot as to form a stratum 
er case, between the inc ination of the two a of 5 ar and to ae 8 = 
* gain in each i 8 8 so bot as to Scorch. ve not tried alls es, but, 
16 e section of 8 squares 16 | as far as I know, potato is the only starch which will 
= } square, the same amount of gain in the lower “thin” with borax. It may be easily recognised by 
ti f the 8 a pressing the finger on it (being in A powder), when a 
section of the 8 squares = 16 I square. Total | peculiar crackling will be noticed, which cannot be 
gain of space} + 4 = 1 aquare. Now, in arranging 1 scribed, though mor roai y ; is ho oa Pa 
the 4 segments, making the apparent 13 x 5 squares, ion ky Dae i it bei 5 ri 
there is an open space or slit left blank siete the Uy 1955 n piace. The e e 
diagonals of different inclinations, which are united | ig to mix about a quarter of a teaspoonful of borax 
in reverse order, and making a large obtuse angle at | to every 2 teaspoonfals of starch. There is one 
the junction opening UP from b to c (or 2), anà | large maker wbo manufactures and eells potato 
reversed ae omn e to Pe h to k) sa ony plaro whose yar l foro Ly mention, io on 
ing reaches & eight of ġ square. ide up b z, | go -patured friend shou consider this a pull, 
keeping the same angle of indicator 3:8 (i e., keep- | and say as much.—W. S. TRAVIS. 
ing b n 11 to mi the base) till it reaches oppo- | (31878.]—Bogie Tank Engines om the B. and 


A. 


gonals. 


aita P g- You bave a section of 5 parallelograms | D. Joint Rallway.—In my previous communica- 
} height = 5 x z = § squares, as marked by dotted | tion on this subject I simply confined myself tos 
at, | lines Æ to nz The portion, J 0 Lz, is 3 equares, each | refutation of the statement made by C. E Sa" 
and that any other number give3 & vacant (or twice | } deep, and ranning through 1 equara = 3 x + = that engines had been built for the above-named 
covered) rhomboid of great proportion. In this tbe 3 + § =i = 1 equare gained by vacant space, line at Nine Elms, and to a doubt as to the accuracy 
altitude is 11702, or little more than one-tenth occasioned by diagonals ab angle f opposite to those of his statements that any such engines had been 
of the side of 1 Fyuare, and the area 18, of course, of angle 3 tilt having passed at each end through 5 built at Derby. That refutation 1 maintain, and 
1-65th of the entire rectangle; 10 other words tbe | squares the parallel li nes of angle } rnu ll through 3 that state of dubiousness with respect to Derby still 
; the most atrocious swindle” in its squares. J. K. Jennings. exists in my mind, only in an intensiñũed form. 
Ir. Lucas’s arrangement I mean Largham, Oakham, March 11. 


that, where in the square figure à fundamental] [We have devoted all the space we can spare at 
square of 1 or more squares is taken in the lower | present to this and similar paradoxes. —ED j 
right corner, from the upper left corner of which a ' 


right line 15 taken to s point in the top of the figure DISTILLATION OF SHALE. - 


distant from its left top corner, the same num Der o 
. Ale o a [14133.|—LEAVING 4% Justitia,“ whom I do not 


3 as in the side of auch square taken. i 
y for himself, I should feel obliged if 


uare 
horizontal right line is taken in prolongation of the | krow, to rep! j | 
4 Jup. Rex.” would quote ths passage in which my 


top of such equare across the figure. Lastly, a y 
‘ right line iq taken across the lower rect- th-ory of the formation of coal has, be thinks, been 

formed. There may be other methods of | anticipated. I had hitherto supposed that theory 
i hich might lead to analogous results, but | which I bave termed cumulative recolution—to be 


I have simply investigated this particular arrange exclusively my own. All modern tables of products 


ment. The simplest and next best scheme is a of the distillation of coal are extensions and correc- 
the funda- | tions of a compilation made by Hogman in 1863. 


mental 13 1 square. As will be seen below, the | The one published in my 4% Manualrtte was 
poid is 1-10th, but, on the other hand, revised and extended to within about two months of 


re simple to make. To take squares of even | the date of publication: Edmund J. Mills. 
lasgow. 


first, the best results I tabulateas follows : Anderson's College, 


at issue, which is a simple matter of fact—namely, 
whether or not any S. and D. engines have been built 
at Nine Elms. In denying the truth of the alleged 
engine- building operations at Nine Elms, I will goa 
step further, and inform “C. E. S.” that not only 


companies. Some S. and D. engines have lately 
been built by a Bristol firm, and this is what 
“C, E.S.” may possibly be running his head against; 
but I think I may fairly retaliate upon „C. E. S.“ 
it is mo bis not over courteous advice, that be “ should first 
numbers make himself acquainted with facts * before ventur- 


44 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 678. 


Marcu 22, 1878. 


ing to contradict so positively one who always knows 
what he is writing abont, and who never writes 
about anything but wheat he thoroughly understands. 
That is the principle upon which this writer always 
acts, and he thinks it is a proper one, and defies 
either “C. E. S.” or any other correspondent, past 
or present, to establish a charge of inaccuracy 
against him, and thus cause the faintest blush to 
rise and suffuse the face of -THE NEW CLOCK. 


[31899.1—Oil for Flute.— H. G. M.” is quite 
correct in enpposing that no oil is requisite for the 
pads of the Boehm flute. I am no flute- player, but 
I know that no leather will remnin soft and pliable 
long which is expased to olternate wetting and dry- 
iog. My experience with glycerine led me to 
recommend the trial of it for the purpose. Should 
H. G. M.“ have an opportunity of trying it. per- 
haps he would kindly let us know the result.— W. S. 
TRAVIS. 


[31945.]— Time of Fall to Sun.—The simplest 
way of fiuding this is as follows :—Let t be the time 
of falling to the centre from a distance a, and let 
T he the time of one revolution round the sun at the 
same distance; then, by the well-known formulæ 
we have— 


maintained in the interheater, there is no interval or 
sudden jump from a higher to a less preseure. 
Several pairs of these engines bave been fitted to 
sen-going steamers, with a boiler pressure of 150lb. 
tothe square inch. They invariably bad surface con- 
densers, which performed their duty perfectly with 
a steady vacuum. A small quantity of soda is intro- 
duced with the feed water in order to protect the 
boiler from the corrosion consequent on using pure 
water alone at the pressure and temperature. One 
pound of soda for each ton of coal consumed is the 
proportion now used. Zinc was originally tried, but 
was abandoned on account of the expense and 
trouble attendant upon its use, and it is now an 
acknowledged fact that a pound of soda is quite as 
effective in preventing boiler corrosion as a pound 
of zinc.—F. H. WENHAM. 

[31994.]—Pompeii.—A good work is ‘* Pompeii,” 
&c., &., edited by Thomas H. Dyer: G. Bell and 
a Covent-garden, London, 1875.— 


(32036. — Wheel Making.—“ J. L. B.,“ in his 
query addressed to me, p. 608, No. 675, gives the 
most nnique explanation of the canse of dishing 
wheels that ever I beard. Is he not aware that, how- 


T= 2 1 4 anā ever mucha wheel is disbed, the axle is bent down- 
DA wards, so that the bottom spoke of the wheel 

is would be perpendicular on level ground? There are 

ta 4 cs T no ruts and ditches he speaks of in London, and 
ve 21 4/2 yet wheels are dished here. If his theory were true, 


*busewheels would only require to be dished on the 
near side. the streets being convex. and they keeping 
continually on that side. J cannot see much advan- 
tage in the contrivance given by J. B. C.“ for 
boring stocks. It would take longer, and he would 
soon gpoil his twisted bit when it came upon the iron 
bolt through the centre. How would he get pressure 
upon the brace? The trueness of the mortices 
depends more upon the work of the buz than the 
boring, and with very little practice one could bore 
true without such an appendage, and I am sure 
much quicker.—F. W. SHEARING. 


_ (32116.]—Polishing Backs of Leather Bind- 
ings. — Please read glaire for ‘ glazed.’’— 
ZAEHNSDORF. 


(32119 — Speed of Trains.— The following 
classes of locomotives are used on the L.N.W. 
Railway for the working of the Irish mails :—No. 1. 
tt Lady of the Lake” class, 7ft. 6in. drivers single, 
dimensions of which have appeared before. No. 2. 
Webb's new coupled 6ft. 9in., 4 wheels coupled, 
cylinders 17 x 24; in fact, same build as Precursor 
clase, for dimensions of which see ENGLISH 
MEcHANIC, Vol. XXIV.. p. 317. No. 3. Rams- 
bottom’s 4. wheel coupled 6ft. 6in., cylinders 16 x 24. 
The following is the working of the engines for the 
week ending Saturday. March 23, 1878. The figures 
(I), (2), (3) refer to which class the engines belong :— 


Down.—7.15 a.m. ex Euston. 
Euston to Crewe. 


by the first formula, or supposisg to be 91°314 
91'314 _ 6157. The above method 


— 
— a, 


v2 

is the simplest, inasmuch as it only requires that 
the length of the year should be known, and, there- 
fore, frees the result from such errors as might arise 
from a wrongly assumed value of the sun's distance, 
&c., as well as what might arise from complicated mul- 
tiplications and divisions. Mr. Vine seems to think 
that the time which a planet wonld take to fall to 
the sun’s centre is one-fourth of its periodic time. 
This, however, is not correct; the true rule is to 
divide one-fourth the periodic time by the square 
root of two. Treating it in this way we get a result 
pretty closely agreeing with that in Chambers's 
t Descriptive Geometry.” which was perhaps ob- 
tained by a different method.—W. G. P. 


[31976. Compound v. Ordinary Condensing 
Engines.—The relative advantages of these engines 
must depend upon the primary pressure employed in 
the boiler. For pressures under 20lb. per square 
inch there is scarcely anything to be gained by com- 
pounding engines, and in cases where this has been 
done, by the adaptation of an additional and larger 
cylinder, disappointment has been the result, unless 
the boiler pressure has been considerably increased at 
the same time. I was once acquainted with a manu- 
facturer who adopted the converse of this course. 
He possessed a condensing engine of 20 h.-p., which, 


days, we get t = 


from the addition of extra machinery, gave out in- Date. „Name. No. 
sufficient power for the work it had to perform. The March 25 Princess Beatrice (2) 2.190 
pressure in boiler was low, and it was not thonght 26 Salopian (2) 2.193 
advisable to increase it; accordingly an independent 27 Avon (2) 2.189 
non-condensing engine, working with about 60lb. 28 Precedent (2) 2.175 
steam, was put up at some distance from the other 29 Alma (2) 2,183 
to act as an auxiliary. The exhaust steam from 30 .. Penrith Beacon (2) 2,187 
this engine was conveyed into the boiler of the con- Crewe to Holyhead. 
densing engine, to be used up again therein, and the | March 25 .. Waverley (I 80g 
statement made to me by the proprietor was, that 26 Pioneer (3) 1.212 
only about balf the quantity of feed water was then 27 Shah of Persia (3) ggg 
required in the latter engine, and more than half the 98 John Ramsbott 9 

: À i om (3) 1,211 
fuel saved. If steam is employed in a condensing 29 The Queen (3) 1,213 
0 at a good ore Worte peee o ET 30 .. Clarendon (3) 787 
200lb. per square inch -a compound engine becomes : - 
a matter of necessity, for if this steam is to be ue 5 P „ to . 
expanded some fifteen times, the shock and strain Bre 26 8 8 1 (1) ee aye 
caused by letting the whole preesure on to a single 27 Io ( h (1) 550 
large piston would be so great that enormous 28 8 alas 1) 975 
strength and weight of parts would be required to 29 8 alt () ( 995 
stand it. But there is a loss in full expansion from 30 Mo! ( h (1) 200 
these high pressures which partly neutralises their „ 3 
advantages. The mere act of expanding, or as work Stafford to Holyhead. 
performed, in itself produces a degree of cold which March 25 Monarch (1) 230 
reduces the final volume and pressure. This may be 26 Stephenson (1) 279 
partly compensated for by heating or steam- 27 Soult (1) 801 
jacketting the cylinders, by which beat will be 28 Monarch (1) 230 
absorbed by tbe steam during expansion therein. 29 Stephenson (1) 279 
But a preferable method is to carry the steam from 30 Soult (1) 55 801 


The following engines, all belonging to No. 1 class, 
are workirg the up mails during the current week 
(as above) :— 


the high-pressure cylinders into an intermediate 
tubular chamber of considerable capacity, like a 
secondary boiler, which may be heated by the waste 


heat from the furnace. From this it is conveyed Wellington, 218 Outram, 719 
perfectly freed from condensed water, and in a heated Russell, 111 . Lily, 222 
and fully expanded state, into the low-pressure | N. B.— The working of the 7.15 ex Euston to Crewe. 


cylinder. I introduced these engines previously to 
the year 1862, and obtained a prize medal for the 
ove exhibited at the International Exbibition in 
London at that date. I usually made the large 
cylinder about four times the capacity of the small 
one, with the same stroke in each. These, by 
properly regulating the expansion in both, gave off 
nearly the same power with a boiler pressure of 
150lb. per square inch. The two cylinders worked 
cranks at right angles on the same main shaft. and 
the pressure in the interheater was nearly uniform 
if made of sufficient capacity. It was often argued 
that there must be a loss of power by expanding the 
steam from the high-pressure cylinder into a large 
interspace in the passage to tie low-pressure one ; 
but such is not the case, for if the expansion in the 
high-pressure cylinder is so adjusted that the 
terminal pressure at the time of exhaust equals that | 


The engines named will work the train, though 
probably not in the order given.—EGERIA. 


[32129.]— What is It P—The jelly-like substance 
found in fields, &., is. I should think, frog- spawn. 
It usually occurs in damp places, unless thrown 
about by boys, and consists of a great many some- 
what globular masses, each having a dark speck in 
the centre. Near the sea, jelly-fish are sometimes 
found on the fields, having been carted in with sea- 
weed as mannre. They are sometimes stranded on 
the coast in great numbers.—J. H. C. 


[82141.]—Picture Frames.— After reading the 
method proposed by C. W. P.“ for jointing up 
picture frames I venture to assert that no one could 
put one made of German moulding accurately 
together in such a fashion. The method as described 
by me is that daily in use in some of the most exten- 


sive concerns in this town, and I have made some 
hundreds myself as thus described. It is the system 
of shootinug’’ each end on the opposite side—viz. 

one is shot lying on its back, and the other end 
is tben shot’’ with its gilt edge down, which thus 
reverses any error in the plane, and so takes the 
frame out of winding by dividing the errors amongst 
the joints. This is one of the wrinkles so useful to 
amateurs. There is another which may benefit some 
one, simple as it is. It is impossible to square up 
any article if the square is caused to follow each side 
continuously round, as the original error is doubled 
each time. The square must be applied to the oppo- 
site sides alternately.—A., Liverpool. 


(32141.]—Picture Frames.—A very good way of 
clamping picture frames was given in No. 492, but 
you can make an arrangement yourself in ten 
minutes, which will be all you can wish. Take a 
piece of any wood, 9 or 10in. long. and 23 square, and 
rebate one angle liin. deep and wide, now round 
off the opposite angle, and cut the piece inio four 
pieces of equal lengtb. Having accurately mitred 
your frame lay it upon your bench, and put one of 
the pieces of wood at each corner, the rebate, of 
course, fitting upon the augle, and wind a piece of 
quarter inch cord twice round the frame, ever the 
corner pieces, and tie it at one corner. Now take 
four pieces of smooth wood, Cin. long. and twice as 
thick as a carpenter's pencil, insert them between 
the cords, one on each side of the frame, and by 
twisting the cord with them you can make it as tight 
as you like, and, having seen thut your mitres are 
good, and your frame does not wind, lay it upon your 
bench, and pull out the bits of wood without disturb- 
ing the cord or corner pieces, lift out the frame, and 
put a little glue upon the mitres, and replace as 
quickly as possible in the same position as it was 
before, replace the pieces of wood, and give the cord 
a few turns, adjust your angles and tighten up, wipe 
off any glue with a sponge and warm water, an 
leave it to dry; you may then brad them, or, what is 
still better, make a fine saw kerf in each angle, and 
insert a bit of thick veneer with glue. A little 
tallow on the bits of wood will prevent them stick- 
ing to the frame. I make lots of frames this way, 
and never have any difficulty.— H. A., Lisbon. 

[32150.]—Angling.— Salmon- spawn is an excel - 
lent bnit for trout and chub. Cheese paste: Take 
some old Cheshire cheese and the crumb of white 
bread, and mix them up to a tolerable degree of con- 
sistency ; this is good for chub. White bread paste: 
Knead crumbs of white bread, dipped in honey, in 
the palm of your hand until it attains a good con- 
sistency ; it is good for tench, carp, roach, and dace. 
Wheat paste: Get some new wheat, remove the 
huske, and then crush in a mortar; theu pour some 
milk or water over it, and gently simmer the compo- 
sition. When cold, it will be something like a jelly. 
Put a small piece on the hook. Sheep's blood and 
saffron make a good paste for roach, bleak, dace, 
perch, and trout. Another: An excellent paste may 
be inade by dipping the crumb of new white breadin 
the liquor in which chandlers’ greaves has been 
boiled, and adding a little of the greaves, and work- 
ing up till stiff; this is first-rate for barbel. When 
mixing up the above be sure to do it with clean 
bands.— TELESCOPE TELE. 


[32162.]—Noiseless Gear for Lathes.—When 
the slow motion is working, are the levers (F G) 
fixed? I cannot quite make out bow the same levers 
(fq) are connected to the lever (P). A diagram 
would make all quite clear, as it is rather smeared 
in my paper of last August. And what would be 
about the cost of the apparatus to an ordinary 
lathe, with pulley fixed on mandrel? And also you 
Bay the stem (I), to which the top of the levers (f 9) 
are jointed, rises and falls in the bed (K) of the 
ine heme I cannot make it out.—TELESCOPE 

“ELE. 

(32168.] — Latitude and Longitude. — The 
number of feet in a geographical mile, mentioned in 
my reply. page 611, No. 675. was obtained from Law's 
tables. Deductions from Airy's and Captain A. R. 
Clarke’s dimensions of the earth give respectively 
6,086˙5ft. and 6,087 2ft. as the approximate numbers 
to a geographical mile.— FULL AND BYE. 

(32170.J— Pianoforte Playing. — A series of 
pianoforte compositions, published by Forsyth Bros., 
Regent-atreet, edited and figured by Charles Hallé, 
would be suitable for F. H.’—F. F. C. 


(32170.] — Pianoforte Playing.— Fiddler's“ 
reply to “F. H.” is the most misleading ans wer 
have ever seen in the ENGLIsH MECHANIC. To 
recommend Beethoven’s sonatas to a beginner iB 
equivalent to putting Virgil (in the original) into 
the hands of a child just learning to spell. Putting 
aside the so-called ‘‘sonates faciles,” composed in 
Beethoven's boyhood, it is as difficult to find“ a 
simple air“ as to discover the mysteries for which 
he is so ſamous, whatever that may mean. Beet- 
hoven's sonatas should be taken after Haydn's and 
Mozart’s; and a course of J. S. Bach would cer- 
tainly help to smooth the way to a work which, 
as a whole, is the crowning glory of competent 
pianists, as it is the slough of despond to all who 
approach it without due preparation. Equally mis- 
chievous is“ Fiddler's“ doctrine as to mechanical 
precision. Mozart suid there were three great requi- 
sites for a good player, the head, the heart, and the 
tips of the fingers, meaning, by the last, technical 
ability. If there were no necessity for this we should 
not see so many great composers occupying their 
time and thoughts with the production of purely 
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technical pieces ; and I hold that a course of mechani- 
cal exercises is a necessary preliminary to the study 
of classical music. Fiddler” says to F. H.” do 
get Beethoven's sonatas; my advice is that of Mr. 
Punch to persons about to marry, don't. At 
least. not for the next two or three years. I trust 
„Fiddler will forgive me for contradicting bim; 
and I am sure he will eventually agree with me if he 
will peruse the book I have recommended to “ F. H.” 
—vis., “Tbe Art of Pianoforte Playing.“ — NE 
Surok. 


482178.]— More Telephones.—I have found it 
answer fairly well to twist the wires together as 
Junction suggests, but why not make sure of the 
job by soldering? This can easily be done in the 

ollowing way, which I first saw mentioned in these 
pages, and which I have frequently used with success : 
Clean the ends of wire to be joined with emery 
cloth and twist together; now take a piece of tinfoil 
about as big as a man’s thumb-nail, and putting a 
pinch of powdered resin on it. wrap round joint, the 
resin being inside. Hold in flame of candle till the 
resin takes fire, and when it is burnt out the joint is 
made.—GLATTON. 


(82180.]—Throstle Bobbin.—In reply to Over- 
looker ” (p. 633, Vol. XXVI.), as to whether a full 
or an empty throstle bobbin runs the fastest, I quite 
agree with him when he says, If it ran quicker 
when full of yarn it would snarl or go slack.“ But, 
as regards the drag caused by the action of the 
bobbin upon the washer cloth, I entirely disagree 
with him. inasmuch as the drag or friction is only 
increased by extra weight of bobbin, assuming that 
the wasber cloth is all of the same kind.—30 YEARs' 
EXPERIENCE. 


(32212 ]J—Old Oak.—Oak may be made to assume 

the appearance of age, and figure almost invisible 
before being beautifully brought out, by exposure to 
the vapour of ammonia for from 24 to 48 hours. I 
have recently coloured two new ends for an old oak 
cabinet, I kept them in a box for two days, with 
two large saucers containing each about a wine- 
mlassful of liquid ammonia—the liquor ammonim 
fortissimus of the shops—changing the liquid about 
every twelve hours, or as soon as it bad nearly lost 
smell. The colonr is permanent, and quite through 
the board (jin. when planed). If the work cannot 
be exposed in this way, I should suggest the employ- 
ment of powdered carbonate of ammonia, mixed 
with powdered quicklime, and applied dry. This 
would disengage the gas slowly. It should be 
covered with oilskin or varnished paper to prevent 
lose of gas. Should the second plan be tried, I shall 
be glad to hear the result. Do not put the liquid on 
the wood, as the result would be a failure, The 
colour is mach improved by a dressing of linseed oil, 
made a very deep red with alkanet root.— Jux. 


_ (82214.]—Violoncello.—Varnish is put on an 
instrament to prevent the wood abzorbing moisture. 
If you remove the varnish the cello will become 
heavy in weight, and dull intone. Therefore var- 
nish or polish over the place, and never mind appear- 
ances. I should transpose rome airs into the bass 
clef, and play tbhem.— FIpDDLER. 


32216.) — Boiler. — We have three Galloway 
boilers the same size as yours, and they go first 
slong the sides of boiler, then under the boiler to 
chimnev. Galloways set their boilers up in this 
way.—C. O. 

32218.) — G.N. Railway Fngines.— believe 
that 26% is the only one of Messrs. Fowler’s 7ft. 
coupled engines which has not been altered; the 
remaining five, nnmbered 265 to 269, being now con- 
verted into single“ engines. I am informed that 
these are the only 7ft. coupled engines which have 
been built for the C.N.; and should like to know if 
this is the case. They bad outside bearings and 
cranks. The later patterns, with coupling rods 
working on the wheels direct, have, I believe, Oft. 7in. 
wheels.— G. 


(32235. ]— Refuse Fish for Manure.—The pre- 
paration of fish manure is somewhat ns follows :— 
Exposure to hydraulic pressure to extract the oil, 
and then aslow drying in stoves constructed spe- 
cially for the purpose. Fish” will find an ex- 
haustive description in Bertram’s “ Harvest of the 
Sea, with some data as to the financial value of 
same.— W. S. TRAVIS, 

(32241. ]—Conjuring.—The way this trick is done 
is as follows: — The rose is permanently dyed red. 
Before the trick is performed the rose is placed in a 
wide-mouthed bottle containing liquid ammonia, 
which bleaches it. It is then tuken out, and shown 
to the audience asa white one. It s then fanned, 
which causes the vapour of the ammonia to evapo- 
rate, and it returns to its original red colour.— 
Hazy. 

|82277.|—Diatoms.—I believe I have the same 
diatom under the name A. Kittoui, so named after 
Mr. F. Nitton, of this city, a very clever micro- 
scopist. If Mr. Smith (see p. 22) would kindly send 
me a small quantity ot the diatomarem, I should 
like to compare my slide with his.— G. W. BRADY, 
Carrow Works, Norwich. 

32282.) — Violoncello.— Plense get a new nut 
and tail-piece, both of ebony, and placed at a good 


elevation, when, unless the sides are loose, the remedy | 


will be complete—ygood strings, too.— FIDDLER. 
32235.) —Indiarubber Binding.— Thanks to 

* Polaris ;° but the information he gives is not what 

[ want. I have tried his plan, and it docs aot 


answer. It appears there are two kinds of this | Hence we hear a metre = 39°370432 inches (Lieut.- 


binding—one with the simple indiarubber, which is 
worthless; and another done with a cement (the 
composition of which I want to kuow), which will 
stand for years fair wear and tear. I once asked 
my bookbinder what this cement was. He said it 
was a mixture of glue and indiarubber, which was all 
“ bosh.” as such a mixture, as a cement, could not 
be made.— James ROSE. 


(32285. —Indiarubber Bindings.—Please refer 
to Nos. 551 and 553 (1875).—_ZAKHNSDORF, 


[32289.]—What is a Metre p — From reading 
your paper I find that many of your readers do not 
quite understand the French metrical system now 
in vogue in many European eountries. The following 
may be of interest to them, explaining why the exact 
measures were adopted: — When the great Revolu. 
tion broke out in France the French savants wished 
to profit by the blow which it gave to all effete 
institations, in order to substitute for the numerous 
measures then in use a unique system of measure- 
ment, every part of which should be taken from one 
fundamental unit; and in order that this new 
system should have more chances of becoming 
universal, so as to make the confusion arising from 
the use of different measures to cense, it was thought 
necessary to take its basis from Nature—the dimen- 
sions of the earth. But in order to fix the length of 
the fundamental unit on which the whole system 
was to rest it was necessary to know exactly the 
length of a complete meridian. Some French 
astronomers accordingly measured the meridian of 
Paris right across France. ‘This great operation 
was accomplished in 7 years (1792-1799) in the midst 
of the storms of the Revolution. Fron: the measure- 
ments obtained the length of a complete meridian 
round the earth, through both poles, was calculated, 
and the 40-millionth part of it formed the metre— 
the fundamental unit of the new metrical system, 
which was introduced into France at the end of 1801. 
From this metre (the unit of length) the units of 
surface, volume, capacity, and weight are derived, 
and all the other measures are multiples or sub- 
multiples of these. The units of the multiples have 
Greek names prefixed and of the submultiples Latin 
names; thus: multiplying, deca means 10 times; 
hecto, 100 times; kilo, 1,000 times; myrio, 10,000 
times. Dividing: deci means yth part; centi. 
riath part; milli, ysssth part. Length: he unit of 
length is the metre; it is the 10-millionth part of 
the distance from the pole to the equator measured 
along the surface of the ocean. 

1 metre = 39 37079000 inches 
= 328089917 feet 
= ‘093633056 yards. 
1 millimetre = y;,ath metre, 
10 millimetres = 1 centimetre = yisth metro, 
10 centimetres = 1 decimetre = th metre, 
10 decimetres = 1 metre, 


10 metres = 1 decametre, 


Sub- 
multiples. 


* (10 decametres = 1 hectometre = 100 metres, 
22 fio hectometres = 1 kilometre = 1,0U0 metres, 
. ( kilometre = 1.093 633056 yards. 


This will serve as an example how all the other 
measures are named. Surfuce: The uuit of surface 
is a square metre. 
1 square metre = 1, 5500591079893 square inches, 
= 1076429935277 square feet, 
= 1°19603326142 square yards, 
100 eqnare millimetres = 1 square centimetre, &. 
l aquare metre = l centiaro, 
1 square decametre = 1 are, 
100 square hectometres = 1 square kilometre, 
l hectare = 11.980 3326142 square yards 
= 2°4711431 acres, 
1 kilometre = 247'11431 acres, 
The multiples and submultiples of the “are” are 
| generally used. Volume: The unit of volume is 
the cubic metro. 

l cubic metre = 61,027 0516123869190 cubic inches 
35°316580794295 cubic feet 
1°308021510000 cubic yards. 
1.000 enbie millimetres = 1 cubic centimetre, 

1,00 cul.ic centimetres = 1 cubic decimetre, 
1.000 cubic decimetres = 1 cubic metre = 1 stere. 
The multiple and aubmultiples of the stere are used 


—— cn lg er 


generally. Cupacity: The unit of capacity is the 
litre. 
l litre = the capacity of a cubic decimetre 
= O 22005888 gallons 
= 1] 7#077344 pints 
1 kilolitre = c pn it of 1 cubie metro 


220 09668 gallons. 

Weight: The unit of weight is the gramme. 

l gramme = the weight of the cubic centimetre of 
distilled water at 39°2° Fahr., its 
peint of greatest density 

= 15 4323187 grains, 5 

1 kilogramme = 1 000 grammes 

weight of a litre of distilled water 

weight of a cubic decimetre of 

distilled water 

15.4323157 grains 

35 27394 onnces 

2˙2046212lb. avoirdupois. 


tet wl 


to tl 


—C. B. M. 

32289.] —What is a MetreP—A_ metro is, by 
definition, 413 296 lignes’ of the Toise of Peru,“ 
the toise being a standard bar which is correct at a 

temperature of 16 25 C., corresponding to 6125° F. 
A toise = 76°734402 inches, the inch being yth part 
of the English standard yard at temperature 62° F. 


Col. Clark on Comparison of Standards,“ Philos, 
Trans. Royal Society, 1866. 1875). The British 
Commission on Standlards found the commercial 
metre to be equal to 39°38203 inches. The standard 
kilogramme., called the Kilogramme des Archives,” 
= 220482125 standard platinum pounds (Professor 
W. H. Miller on Construction of New Standard 
Pound,“ Philos. Trans., Vol. 146. p. 893). The 
kilogramme is correct at temperature of maximum 
density of water, under atmospheric pressure of 
760 millimetres of mercury, and in latitude of Paris. 
The point of maximum density of water is commonly 
spoken of as 4 C.; but Professor Miller takes 
3°945° C., which was the result obtained by Messrs. 
Playfair and Joule. This latter temperature corre- 
sponds to 39°101° Fahr. If the density of water 
under atmospheric pressure and at 4° C. be taken 
as unity, then we have its density at 0° C. (corre- 
sponding to 32° Fahr.) 
ə = 9ga 3 
28. 40.050 f Rosetti’s results. 

According to Kupffer’s observations, as reduced hy 
Professor Miller, the absolute density of water (in 
grammes per cubic centimetre) at 4° C. is not 1 but 
1 000013 ; multiplying the numbers given above by 
this factor we have as absolute density— 

0° C. = 0999884 

4 C. = 1000013 
(Professor Everett on C. G. S. System of Units.’’) 
The kilogramme was originally intended to be the 
weight of a cubic decimetre of pure water at its 
maximum density; it will be seen, however, from 
the above figures that it actually is somewhat 
greater.—BEx. 

(32290.]— Link Motion.—I give below drawings 
of the straizht-link motion, which, I think, is the 
easiest to make. I am preparing drawings for a 
model locomotive, and shall employ the straight 


link. Fig. 1 shows mid gear, crank-pin at end of 
stroke; Fig. 2, full gear forward, crank pin in 
middle of stroke.—S HORT STROKE. 


3229. — Copper Stenm Boiler.—TI shonld ad- 
vise you to work your boiler at a speed of not more 
than Elb. to 70lb. per square inch. The bursting 
pressure would be about ISolb. per square inch (if 
the vertical seam is single-riveted) with cold water, 
and at 7Ulb. of steam per square inch the copper 
would lose its tenacity by about one-tenth, reducing 
the strength to about 160lb. per square inch. By all 
means have a donble-riveted vertical seam (if the 
boiler is of the upright type). I am surprised your 
boiler shell is jin. and fira-box tin. thick. The 
shell ought to have been }in., and fire-box 3-16in. 
thick.— PRACTICAL BOILEk- MAKER. 


[32295.]—Yacht Engine.—These run from 250 
to 300 revolutions per minute (the screw) for 3in. to 
Ain. cylinder engines.— PRACTICAL BOILER-MAKER, 


[32298.] — Great Eastern Engines. — The 97 
class of engines were broken up mauy years ago. 
The 274 class were built at Canada Works, 
Birkenhead, in 1856, from the design of Mr. 
Gooch. The cylinders were 15in. by 22in., and 
a single pair of 6ft. 6in. drivers. Until lately 
these were the Tilbury engines. Mr. Gooch's 
engines were all after this style. His first tanks, 
built at Stratford, were small engines, outside 
cylinders 12in. by 22in. The driving wheels were 
eft. 6in. Afterwards 10 tanks were built, with 
15in. cylinders and Oft. Gin. wheels. Several of 
these are still running. Eighteen 4-conpled goods 
engines were built—6 at Canada Works, 6 from 
Sharp's, and 6 from Kitson and Hewitson’s. These 
were the well known ‘ Butterflies.” They had 
cylinders l5in. by 2tin., and four 5ft. 6in. drivers. 
Two of these engines are now running. No. 218 was 
one of this class smashed up in the ‘Thorpe accident. 
No. 87 is ove of Mr. Sinclair's fine expresses, outside 
cylinders 16ta. by 24in., and n single pair of 7ft. lin. 
drivers. She was built in 1866 by M. Schneider, 
and exhibited in the Paris Exhibition of that year. 
No. 201 is a bogie engine, built by Mr. Johnson, 
with 17in. evlinders. They can be seen every day at 
Liverpool-street.—G. P., Stratford, 


„ Engines.— The following are the 
only dimeensions I have of the 134 class of engines, 
as they used to be :— Cylinders, 15in. diameter, 22 in 
stroke; driving-wheels, 6ft. diameter; 4 leading- 
wheels, 3ft. Gio. diameter: wheelbase, 16ft. ; extreme 
length of framing. 24ft.; boiler, 10ft. Sin. loug, 
4ft. ln. diameter; 181 tubes, 2in. external dinmeter, 
and IIft. long. I believe they have all, with the 
exception of one, been converted into coupled 
engines, by removing one of the leading axles, and 
placing driving-wheels on the intermediate shaft. 
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They were bnilt by Stephenson, in 1850 and 1851, 
from a design of Mr. Crampton’s. Since tbey have 
been altered they have done some very good runs 
between Dover and London.—W. L 


f ponent | oe R. Express Engines.—In reply to 

New Zealand.“ I am very pleased that I am able 

to inform him that he is quite right in thinking that 

the ‘‘ Folkestoue oluss of engines are by Stephen- 

on, and not Crumpton. The chief dimensions are 
cse :— 


, ENGINE. ft. in. 
Diameter of cylinders (15) . 13 
Stroke of piston (22) . 110 
Centres of cylinders... . 2 6 
Breadth of steam ports... . 0 11 
Length ef steam ports ... . 1 0 
Breadth of exhaust ports . 0 2 
Lap of valve ae ve . 0 it 
Lead of valve . 0 OF 
Travel of valve... ae . 0 4$ 
Diameter of piston-rod... . 0 23 
Centres of connecting-rod . 6 4 
Centres of outside-rod ... . 70 

BOILER. ft. in. 
Length of barrel (in plates jin. full)... *. 10 84 
Diameter outside smallest plate eek — 4 2 
Outside diameter of tubes (184, 12 and 13 
aq. ft 
Area of grate . F 14 0 

WHEELS AND AXLES. ft. in. 
Diameter of driving wheels 6 0 
Diameter of driving axles ... aes *. O 64 
Diameter of leading wheels... 525 *. 3 6 
Diameter of leading axles st 0 5 


Single hindspring applied transversely over foot- 
plate and linked to it. Pumps at side of fire-box and 
worked from crank-axle. Compound frame with in- 
side bearings to driving and crank-axles, and out- 
side to carrying axles. 


WEIGHT 1N WORKING ORDER. 2 

On four front wheels s 25 — 16} 

On driving wheels a she oe .. 10 
264 


Total 
avery een wish ee 0 of our e 1 
give the dimensions of the Lyons olass, and also 
“ Poplar class,” L.B. and S.C R.—STRAIGHT LINK. 


(32303.])—Jamin Magnet.—I inclose sketch of 
what I believe to be the magnet in question. Take 
& piece of wrought-iron pipe about Sin. long by lin. 
diameter, file away one side until through (see 
Fig. 1), and then (after softening it in fire) wind 


with cotton-covered wire in direction of its length 
as in Fig. 2. It is superior to the ordinary form of 
magnet ir its great power, arising from several 
causes. The poles are close to one another, and have 
large surfaces, and, from their proximity, the part 
of the wire in the interior of tube reacts on both 
poles, thus utilising battery power to the fall.— 
GLATTON. 


[32312.] — Spongy Music Paper. — I have no 
doubt that the paper has been in some damp place or 
is old. The y of the paper has gone, and the 
only thing to be done is to put another into it. The 
book must be pulled to pieces and “sized,” dipping 
or brushing each leaf with a very thin solution of 
best glue. and hanging the leaves up to dry; when 
dry rolling? each leaf by itself or pressing them 
between polished boards.— ZAEHNSDORF. 


[$2312.|—Spongy Music Paper.—Yes. Sponge 
with thin parchment size or gelatine, or send it to 
any print colourer to be sized, or write with litho. 
graphic ink or chalk.—BosH FAKER. 


E of Boiler Plate.— If Test 
Valley will say what size he proposes making his 
boiler (he does not say what type heintends having), 
some of ours, no doubt, can help him.—Prac- 
TICAL BOILER-MAKER. 

(32822.]—Microscopic Field of View.—Arrange 
the microscope (raising it on books, &c., if necessary) 
so that the eyepiece is l0in. from the tablecloth. 
Illuminate the field, and by placing a common rule 


on table and looking with one eye at the latter, and | T 


with the other through microscope, you will be able 
to compare the diameter of field with the divisious 
of rule, and read off the apparent diameter. The 
distance of l0in. is arbitrary, being the average 
distance at which most persons read with comfort. 
10 find magnifying power of lens lay rule on stage, 
focus between two divisions, and laying a piece of 
paper on table (at 10in. distance from eyepiece as 

fore), and again using both eyes, mark the appa- 
rent positions of the two divisions on the paper with 


a pencil; then by measnring the distance between 
ncil marks you arrive at once at the power. 
bus, suppose you focus the sixteenth of an inch, 

and find that on the paper it appears to be 2tin. 

long, a simple division sum—thus: 2 + > = 40— 

gives you 40 as the number of diameters magnified. 

—GLATION. 


(32827.]}— Wooden Legs.—I fixed a ferrule on a 
cratch fora friend of mine that wears very well, 
and perba ps it would answer Chester's purpose. 
Drive a piece of stout copper or brass tube on the 
wood, leaving the end projecting about an inch. 
Turn an ordinary wood screw into the wood, leaving 
the head ix line with the end of the tube, and fill up 
the space with solder, well sweating it in with a 
copper bit.—W m. WHELAN. 


oie W podón Legs.—If ‘‘ Chester’s friend 
will only combine the suggestioas given in the two 
answers to his query, he will have what is desired. 
With the brass or iron ferrrule, if used in the 
way given by Os —viz., pegged with wood— 
“ Chester’s’’ friend will find it very objectiouable 
walking, especially upon hard roads or pavement, 
as the jar produced at each step is very tiring and 
unpleasant; but if the portion of the ferrule ex- 
tending beyond the wooden leg is plugged with a 
number of indiarubber discs) this being preferable to 
leather) he will find greater ease in walking. To 
kaop the discs in their place, he would find a shoe 
could easily be made, and with little expense, by 
any shoumaker, consisting of a round sole rather 
larger than the ferrule, and the upper formed by 
two pieces of leather with holes, which can be 
drawn together by f the ferrule is made 
larger at the end which touches the ground the shoe 
cannot slip off, and will give greater surface for 
tread.—CHARLES E. CLENCH. 


[82328.] — Telephone. — Your ferrotype plate, 
according to your query, is touching the magnet. 
Take the plate off, screw the magnet back about tin., 
then screw the plate into position, and slowly screw 
up your magnet (at the same time singing a high 
note into the instrument) until you hear a discordant 
noise, which is caused by the plate vibrating agaiust 
the pole of the magnet; then give the screw about 
half a turn in the opposite direction. You can re- 
magnetise with a powerful magnet by simply rubbing 
the bar. The telephones may be kept in any posi- 
tion, and with the wires attached, for there is no 
ection going on until you speak into the instrument. 


[823828.]—Telephone.—Is “ John sure the con- 
nections are all right, as otherwise it would be im- 
possible to obtain success? By far the best way to 
adjust the magnet to diaphragm is to allow the 
former to project about a quarter of an inch 
beyond the wooden case (the same fitting magnet 
quite tightly, so as to prevent its shifting). Then 
tack the diaphragm on to the mouthpiece part 
aronga a washer of sheet lead, which will keep it 
flat. Then place 4 blocks of cork about fin. thick on 
tho wooden case, and screw the mouthpiece, .with its 
diaphragm down, on to the case, till a thin card can 
only just be inserted between magnet and diaphragm. 
The advantage of this method is, that one sees what 
one is doing, and is not working in the dark, as when 
the diaphragm is pinched between the case. The 
cork forms a delicate spring, by which the instra- 
ment can be adjusted either way with great 1 
The magnets are certainly weak, but that wonld 
hardly account for failure. It matters little how 
the telephones are kept—whether standing ‘up or 
lying down, connected or disconnected. You seem 
to have taken great pains with your instruments. 
They should succeed. I could not get mine to work 
till I adopted the plan I have mentioned, but now 
they are as perfect as one could wish them to be. 
I’m almost sure your fault must be one of adjust- 
ment only,—H azy. 


[32330.]— Aneroid.— Most probably the pointer 
touches the glass. Mine did the same. so I took it 
out and bent it back very gently.—O. E. C. C. 


. Brass Work. — Boil the 
articles to be bronzed is strong soda, to remove all 
grease and dirt. Be careful to keep them under 
water, or the air will leave a mark. Any rough 
places that remain can be scoured off with sand. 
Dissolve 3d. worth of corrosive sublimate in vinegar, 
place your brasswork in it, and rub in with a 
painter's tool, keeping it (the sublimate) worked up 
from the bottom. If too much sublimate is used it 
will turn the articles white. This will turn the work 
black when nearly dry. - the same as a 
stove would be done. If a steel is wanted heat on a 
stove, and Jacquer with pale lacquer. If green 
bronze, mix half pale gold and half greon. Try it 
on your thumb-nail, and if not to your fancy, add 
more of ,whichever is wanted. The heat required 
when you put on the lacquer is just sufficient to 
throw up a steam when the brush touches it. This 
should be done as query possible, and then heat 
again. To heat long tu a steam kettle is used. 
o relieve scrape off and burnish the prominent 
parte. re-heat and lacquer with pale gold.— Wx. 
HELAN. 

[82332.,—Submarine Forests.—Trees growin 
so close together as you describe would shade eac 
other, and could not all get the sun at the same hour, 
and consequently not the same power. This 
difference would felt most on the east and west 
sides of the forest, and some little distance in on the 
south, andon the north edge of forest (if the trees 
were close) the rings would be thickest on the north 


side of tree. But all depends on position and 
proximity. Please (if you can) see if this is the case, 
and you will much oblige—BosH FAKER. 

I Artiflcers.— In reply to 
“ Fitter” I subjoin full particalars of poy and posi- 
tion accorded by the new Warrant of June, 1877 :— 
1. Engine-room artificers: Pay under 3 years’ ser- 
vice, 6s. 3d. a day; above 3, 58. 9d. ; above 6, 6s.; 
above 10, 6s. 3d., on re-engaging for a further term 
of 10 years; above 13. 6s. 6d. Age for entry in 
future to be from 21 to 30. Rank as at present (next 
below chief carpenter’s mate). 2. Anacting engine- 
room artificer must obtain, before being confirmed 
in the rating, a certificate from the chief engineer, 
or engineer in charge, approved by the commanding 
officer, that he is capable of taking chargé of a watch 
in the stoke-bold, and has proved himself an efficient 
workman, and is deserving of confirmation. Before 
receiving the first increase of pay, after 3 years’ ser- 
vice, he must obtain a certificate from a chief engi- 
neer or engineer in cuers, approved by the com- 
manding officer, stating that he is capable of taking 
charge of a watch in the engine-room. 3. Chief 
Engine-room artificer (number to be limited to 100) : 
Rank, to be next above the chief enter's mate. 
Pay under 3 years’ service, 6s. Od. ay; above 3, 
7s. Extra pay of 3s. 6d. a day to be granted only 
when employed on ships other than those to whic 
they belong, executing repairs. 4. The new scale of 
pay to commence from Ist April last. In future no 
man is to be advanced from one scale of pay to the 
higher unless he has maintained a very good” 
character during the previous twelve months. 5. 
Advancement: Engine-room artificers who have 
completed 10 years’ service as such will be qualified 
for advancement to the new rating of chief engine- 
room artificers, provided they have maintained a 
“very good” character during the previous 12 
months, and have re-engaged for a second period of 
10 years. Fifty engine-room artificers will be 
advanced at once to chief engine- room artificers, 
notwithstanding they have not completed 10 years 
service, on condition that previous to advancement 
they enter into a new new engagement to serve 10 
years. 6. Uniform: Blue cloth tunic, or close-fitting 
pea jacket, with uniform buttons; blue cloth waist- 
coat; blue or white trousers; cap as at present. 
Chief engine-room artificers to wear three buttons 
on each sleeve of the tunic. 7. Penstons: These 
chief petty officers to be pensioned on the same scale 
and under the same regulations as other chief petty 
officers ; and if they are required er allewed to serve 
beyond 20 years they will be granted the usual addi- 
tions allowed to other chief petty officers under simi- 
lar circumstances. They will not be allowed to 
receive their pensions while serving. 8. Mess. Sc.: 
Engine-room artificers and chief engine-room arti- 
ficers will all mess together in a separate mess place, 
which will be provided for them, and a stoker will be 
allowed to take care of the mees place, hammocks, 
&c. The pay is for 7 days a week, and candidates 
must enlist for 10 years. Application should be made 
to the officer in command at any of the dockyards. 
There is no chance whatever of attaining the rank 
of engineer; but the above scheme is pretty good, 
taking into consideration free lodgings, separate 
mess, and other advantages. Artificers are now in 
request in the navy.—C. E. K. 

[$2885.|— Barlow Eyepiece.— What “ Bally- 
macarret means is, I suppose, the Barlow lens, an 
achromatic concave jens placed behind the eyepiece 
of a telescope to increase its power. by virtually in- 
creasing the focal length of the objective (lens or 
mirror). The lens consists, I believe, of a double- 
convex flint lens placed between two double concaves 
of crown glass. The power of an eyepiece in con- 
junction with the Barlow is measured in the ordi- 
nary manner with a dynamometer.— F. C. DENNETT. 


[32342.]—Blectric Bells.—I inclose a sketch of 
arrangement which I think will answer, but have not 
tried. The circuit is complete for the telephone, X, 
at all times, as there is metallic contact hetween 
and Y, D being a spring of copper and Y a copper 
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bridge. By peeing D contact is broken between 
D and Y, and the carbon, C, is put into circuit by 
contact between copper, N and D. The diagram 
will explain itself best. Fig. 2 shows section of 
spring contact-maker, D.—W. F. Knox. 
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Geste 1—Bleetric Bells.—I see “X. X.” wants | ring his bell for a few seconds, and put your switch 
to know how to connect bell, &c., with the wires back to stud 2. The other station 5 e tant do 


Perhaps the inclosed sketch | the same to let you know that he is there, and as 


may help him. The push (Fig. 1 and 2) is of soon as the bell stops ringing move the switch to 


S 5 . 1 


——— construction. A spring, S, is con- 
nected through a binding screw, L, with the line- 
wire, and is fixed so that the free end plays between 
two contact pieces, T and B, the former of which is 
connected with the tele gee the latter with one 
pole of the Léclanché cell. The other pole of battery 
is connected to the return wire, as shown in Fig. 3, 
or, in the case of there being no return wire, to 
earth. The normal position of s 3 is a shown in 
section, pressing against T. The telephone, A, is 
thus in circuit. By pressing the stud the sprin 

brought into contact with B, and the bell at he 
station some —GLATTON. 


egy es —Electric Bells.—I send a rough sketch 
which I think will suit “ X. X.” G Gis a piece of 
brass shaped like the pg gi a cart sony the 2 
hone takes the place of the ge en Oe pc a to the 
board by a short piece of steel spring. The 
pane dba its weight, brings H into contact with 
C, the ae e communication with the speak- 
ing ee and bringing the bell into readiness 
for receiving a signal. Directly the telephone = 
removed G springs up, making contact at H 


S1. 


‘ 
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bringing the zah into connection with the line 
wire. As shown inthe sketch the bell is 7 5 1 to 
—.— a signal from the distant station, but by 
down the spring, D (similar to the ‘key used 


for se the o mains 3 you cut off connection at I, 
u 
a ef pe Th 1 “oes into action, thereb 


againsta wall, as in Fig. 2 —0. . G. 6 . 


(32342, ]—Electric Bells.— Make connections like 
sketch a Rar ends. 3 tion of sketch: S, 
switch; T, telephone; B Rosey. E, 

water or gas pipe will do; ti line w e 


switch is made of a piece of wood with three studs at 
i ettom connected with the wires as shown. A strip 
«f brass is made to slide over them 80 as to make 
contact and communicate with line wire. When not 
n use the handle must be in contact with the centre 
stad at both ends to call attention at the other 
station. Put the switch to No. 3 stud, which will 


d 1 to connect telephones. The other station 
itom move his switch as soon as he has run reply to 
your call. You can now go on with your speaking, 
and as soon as finished move switch to stud 2 at both 
ends. Onecell Léclanché will not ring so very far; 
better use two at each end.—G, B. C. 


N |—Grain of Violin Wood. —“ Fiddler“ 
“ Why should the grain of the hard back he 
placed at right angles to the or of the soft belly f“ 
he grain never is so placed, never was, and 
probably never will be. The grain runs from top 
to m in all instruments of the violin tribe. The 
figure of the wood runs the other way.— GEMINI. 


[32345.)—Violin.— How can Fiddler“ ask such 
a question? It is never done. He must mistake 
the flower of the wood for grain. But as his query 
amounts to a statement which may mislead others 
I will explain. The breasts and backs of violins are 
made with the grain to run the same way. From 
end to end the breast of Swiss pine, cut as marked 


in Fig. 1 (cross section of tree), at A, and the back 
of sycamore cutas marked B. I haveseen and made 
a few with flat backs, cut as marked at C. But as 
they seldom look handsome, and the propriety of 
this mode has been questioned, it is not done now 
by the makers. The cross pattern, or flower, of the 
wood seen on backs of violins, called chuckle wood 
by the cricket-bat makers, is found occasionally in 
all close-grained woods, and on the sunny side of the 
tree. It is caused by the sap rising earlier in the 
season, and remaining longer on that side. In fact, 
the tree grows more on the sunny side, and should 
be taller there. But the branches grow more, and 
larger also, on that side. Their weight and the 
drawing of the sun combine to send the trunk over 
that way, and so compress the larger quantity of 
wood into a curl, and stretch the smaller quantity on 
the other, as shown in Fig. 2; hence the superior 
quality of wood on one side of a tree grown on the 
* side of a forest or cluster of trees. BosH 
AKER, 


[32349.|—Surface Printing.—As regards the 
3 of zincography in presenting under-biting, 
may I draw the attention of those interested in 
act processes to a new one, which is free from many 
of the difficulties mentioned? The original writing 
is made on ordinary paper in a simple ink ; ordinary 
gall ink will answer if to be copied as soon as 
written. A film of gelatine is prepared, supported 
on slate or other suitable material ; this is moistened 
with an exciting fluid, and all ‘surface moisture 
removed. The writing is brought in contact with 
the gelatine surface, passing it through, a pair of 
rolls, the paper is remeved, and the plate is found to 
be impressed with the writing. It is at once ready to 
be inked with a suitable ink, which will only adhere 
where the ink has touched. The results are very 
8 and with care much more perfect copies can 

produced from stone or zinc, as the gelatine is 
capable of more gradations than either. I shall 
be glad to send Mr. Mortlake samples and further 
particulars.—A. PUMPHREY. 


(32351.]—Dark Tent.—After 20 years’ a a 
in landscape photography I can unhesitatingly 
recommend the Archer’s camera. In thes of 
II x 11 x 15in. whole plates can be well worked. I 
shall be glad to send ogg and description, if the 
Editor approves. ep n bas an advantage over 
ordinary tents in "a following points : It does not 
involve the breath uag of a vitiated atmosphere 
charged with chemical vapour and the manipulator 
does not work in a cramped position. The appara- 
tus is not affected by the wind like tents.—A. Pum- 
PHREY. 

| 32353. ]—8Screw 3 by Hand. Instead 
read chasing.“ —DORSET ER 
EM. Soc. ARTS. 
eon I enen Clock. —If 
much weaker mainspring you it great! 
diminish the fault, but I do not think that you 

be able to quite cure it.—W. G. H. A. 


32360.]— Lawn Mower. — You cannot grind 
them any better way than you are doing. I repair 
and grind them the same way with emery and oil. I 
have tried stones in a slide-rest, but Se won't do 
them true that way. You must run the knives the 
other way about. I cross my strap in the lathe.— 


10 = 1 
A.M DM 


ut a very 
ill Pind 


0. 

T 32360.)—Lawn Mowers.—The easiest and best 
way to grind the blades is to fix a piece of stone 
(broken grindstone suits first-rate) in the rest, same 
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as a tool, but fixed so as to present a long surface to 

the blades ; then put on fast speed, and apply water, 

and let the tool-box and stone travel from end to 

end until the stone touches all over, and all the way 

along. I have seen them trued up in this way in a 

tipid short time. The way to set them in the lathe 
to the yee and not the knives.—A. REID. 


e — Chromatic Pitch Pipe. — Unless 
8 D. . ” is particular] a anxious to make the 
above I should recommend him to invest 58. in 
Eardley’s patent chromatic pitch-pipe, which for 
portabillty and usefulness is wonderfully good and 
cheap. Itis made of metal, and contains a whole 
chromatic octave in the space of 2}in.—F. T. D. B. 


—Cementing Ivory to Lathe gage — 
I fink 5 L. H. S.“ eee ins followin a 
recipe fer his purpose :—Burgundy pitch, 21 
2lb.; yellow wax, 20z. Melt all these 8 i 
then add plaster of Paris, 2lb. When wanted for 
use, chip out as much as will cover the chuck to 
1-16in., spread it over the surface in small pieces, 
mixing it with an eighth of its bulk of guttapercha, 
in thin slices; then hold a heated iron over the 
chuck till the mixture and the guttapercha are 
liquid, cool the iron a little, and stir the mixture 
until it is homogeneous ; then chuck the ivory.—H. 
CRAWFORD, Liverpool. 


[32381.)—Gilt Corners.—These are, I under- 
stand, a mixture of whiting, glue, and linseed oil, 
and can be cast in a flexible or gelatine mould. com- 
posed of glue and treacle, or 33 but as they 
can be bought at a picture · frame dealer's for 6d. a set, 
ready gilt, I should think it is hardly worth while to 
bether with making them.—W. H. Davies. 


(32391.]—Vortex Rings.—The best way of show- 
ing these in air is to make a small box of cardboard, 
like annexed diagram, with a hole abont lin. in 


. 


diameter at c, and two Saali ones at aand b. Now, 
fit two test-tubes with cork and tubing the latter, 
to be inserted in the holes, a and b. Put a small 
quani of ammonia and h e acid in each. 

pply heat, and in a short time the box will be filled 
wh dense white vapours of chloride of 5 
On gently tapping the end, D, the vortex rin e i 
escape at C, being larger or smaller, according to 
the loves with which the o spools end is tapped. To 
produce them in water, take a glass of clean liquid, 
and dip the endof a cedar pencil in milk, so as to 
leave a drop adhering to the end. By bringing this 
into contact with the surface of the water, the 
milk will, in descending, form a beautiful ring. The 
above is taken from Cassell’s new publication 
“ Science for All.“ —MAURTITIAN. 


UNANSWERED QUERIES. 
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The numbers and titles of queries which remam unan- 
swered for five weeks are ore in this list, and if stall 
unanswered are T weeks afterwards, We trust 
our readers will look over the ti list, and send what information 
they can for the benefit of their fellow-contributors, 


Isolation of Raphides, p. 437. 
Goniometer Stage for Microscope, 437. 
Water Pump, 437. 

. Mixing Colours, 437. 

. Finishing and Sizeing, 437. 
Boiler for Model Locomotive, 438. 
. Lathe, 438. 

. Horse Clipper, 438. 

. Watch Query, 438. 

. Conchological, 438. 

. Dyeing Leather, 438. 

. Punching Iron, 438. 

. Strength of Gunpowder, 438. 

. To Deodorise Turpentine, 438. 


. Vertical Engine, 438 
Gun without re 


k evi te, 
. Founder's lacking, 438. 


. Speed of Trains, p. 538. 

. Cold Waterproof Cement, 538. 
. Sculpture and Modelling, 538. 
. Mining Questions, 3 
. Pend raion Experiments, 538. 

. Steam- ocomotive, 539. 

7 8 for Extra Currents. 539. 
Head Gear for Pit, 539. 

. Egg Time Boilers, 539. 

. Slide-valve, 532. 

. Looper for Sewing Machine, 539. 
Scotch Expresses, 539. 

. Cricket 539. 

Alum Analysis, 539. 

. Soluble Prussian Blue, 539. 

Mushroom Growing, 539. 

. Explosion in Preparing Hydrogen, 53) 

Silk Manufacture, 539. i 
. Brake Power, 540, 
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($2405.]—B. Sc. Examination.—Can any of your 
correspondents who have attended the above examination 
give me any information with regard to the kind of ques- 
tiors asked vird voce at the examination in practical 
chemistry ? — G. J. B. 


[32406.]J— Twist.— Is there any twist taken out in the 
draft of a roving framu or mule P- Corrox CaRDERR. 


132407.]J—L. and S. W. Bogie Express.— Will 
% The New Clock give the length of wheel-base of driv- 
ing and bogie wheels, sizes of steam ports, diameter and 
length of boiler, tubes, and size of fire-box P Also a 
description of the brake, which looks rather complicated. 
SHORT STROKE, 


[32408.]—The Phonograph.—Doubtless some of 
your readers have had an opportunity of examining the 
phonographs which have heen exhibited at meetings of 
the Society of Telegraph Engineers and of the Physical 
Society; if so, will some one kindly answer the following 
questions for the assistance of all readers, who, like my- 
self, are desirous of muking one of these wonderful yet 
simple instruments? About what dimensions are the 
following? 1. Diameter of rotating cylinder. 2. Dia- 
meter of diaphragm. 3. Pitch of screw or spiral groove. 
Also, (4) what length should the point in the centre of 
the diaphragm be, and should it be blunt or sharp? 5. 
How is the tinfoil fastened ou tothe cylinder ?—J. H. H. 


[32409.]—Yacht Boiler.—Would Firefly, Mel- 
bourne,” give our renders a sketch of his yacht hoiler ? I 
for one shonld like to see how the fire-hox and tubes (if 
any) are arranged.—PracticaL BOILER MAKER. 


L32410. —Music.—I have some four-part 
(S. A. T. B.) which I would like to arrange for one cornet 
and Eh horn (or two cornets), baritone and EER buss. 
What part should each play 7>—Poor MUSICIAN. 


(32411.]—Telephone.—Wonld “ Cob” (1410) give 
particulars respecting his instrument, stating how the 
wire is wound on the two poles, if in the same or opposite 
directionsP In joining the two instruments for work, 
should the transmitting wire join the two sets of magnets 
or the reverse? Also what is ferrotype ?- Tux. 


[32412.])—Windmills.—Having read your review of 
the Miller's Textbook,” nllow me to suggest how 
greatly your mechanical readers will value his or any 
one else's experience as to the number of hours in each of 
the twelve months during one year that a windmill can 
be worked, and also if the millers take advantage of tho 
wind at vight time? — ARTHUR BENNET RICHARDSON. 


. Tickets.— Can any of our readers 
tell me why railway companies limit the time during 
which return tickets are available? It seems to me an 
utterly unreasonable rule, for what possible difference can 
it make whether the second half of the ticket is used by 
the next train or not till next month or even next yenr ? 
Moreover, if tickets were of longer or nnlimited duration 
more would get lost, which would of course benefit the 
company.— WX. JOHN GREY. 


[32414.]—Heliopolis.—In a discussion lately npon 
the site of this city I have been at a loss as to what bas 
most right to be called by this name. The place which is 
generally styled Heliopolis is Baalbec, an inland town in 

yria, at present inruins. This could hardly have been 
the Heliopolis from which the Cleopatra's Needle origi- 
nally was brought, the On” of the Scriptures. I find 
several places which are termed Heliopolis, I suppose 
from there having been temples of the sun in those 
places. But it is hardly likely, if those places were con- 
temporaneous, that they have a genuine right to be 
termed so. Of the Egyptian Heliopolis I have not been 
able to gather any information as to its site and history, 
or of its temple of the sun. While books are written about 
Thebes, Karnac, and Memphis, yet this On, which must 
have been quite as important city in its day, remains to 
the best of my belief unchronicled. I have a remembrance 
of reading that at this place at one of the gates of the 
ruined temple is still standing a sycamore tree which tra- 
dition states bas been standing 2,000 years, and under 
whose boughs Christ was nursed, As some of the readers 
and correspondents of the MECHANIC probably are versed 
in history, some light upon this subject will doubtless 
interest others as well as INQUIRER. 


[82415.]—Compressed Air Chamber and 
Pump.—I want to have made a compressed air-chamber 
capable of holding three cubic feet, with snfficient strength 
to resist from 40 to 60 atmospheres. I wish it to be light 
as it is possible to make it. Which would be the best and 
strongest material combined with lightness and the shape? 
I want it to rest on an ordinary table, with pump and 
hose attached for experiments. Will some of your readers 
describe what sort of pump would be the best, also about 
the weight of the chamber when fully charged up to 60 
atmospheres P—J. H. S. 


(32416. ]—Electrical.—To “ STIGNA. If I introduce 
a condenser of tinfoil and paraffin paper between one pole 
ofa Léclanché cell and a bell I find that a current passes 
through the condenser and rings the bell; does it induce a 
current or is my condenser at fault ?—G. B. O. 


L32417. J—Gilding Frames.—Should there be any 
reparation used on iron frames before gilding them? A 
1 on gilding iron frames will greatly oblige— 


_(82418.J—Royal Engineers.— Will any of “ours” 
kindly inform me the duties of a recruit in the Royal 
Engineers, how the same recruit may be promoted, what 
he is required to know to get promoted, and ‘also if it is 

ible te 1110 tonet a commission? Perhaps it 
is as w o state that I am aged 18, and am a pupil 
teacher in the fifth year.— G. ü aoe 


(32419.]—Telephone.—I should be glad if any one 
could give me advice on one or two points. I have made 
a pair of Bell’s instruments, The service wire runs from 
the top to the bottom of the house, and is connected at 
each end to the gas pipes. I can generally catch what is 
said when things are quite quiet around, though the sound 
is exceedingly weak. 1. Does the strength of the current 
depend upon that of the magnets? Mine are not now 
strong l to lift ench other end to end; their size is 
An. by J. 2. Would it be better to have a double wire to 
complete the circuit? Any other hints as to strengthen- 
ing Che sound would be very acceptable.—T. P. A; 


songs 


[32420.|—Science Examination.—1. Two force: 
of 30 and 401b. respectively act upon a point or particle in 
directions at right angles to each other, find the magnitude 
of their resultant in pounds. 2. A heavy cylinder would 
roll straigut down an inclined plane, but is prevented by 
a string attached to its circumference which pulls in a 
horizontal direction: the cylinder is at rest. Show by a 
fizure what forces act on the cylinder and point out 
couples, if there are any. 3. A body under constant 
acceleration moves from rest over ten feet in the first 
second; how far bas it moved at the end of the second 
second P— IOTA. 


|32421.]—Salt or No Salt in Food.—"G. R. T.,“ 
No. 539, p. 476, says that criminala fed entirely without 
salt (chloride of sodium) died of intestinal worms. Will 
any reader of the ENGLISH MEcHANIc kindly give nutho- 
rity for this statement, also for the following P—*“ It was 
noticed that in people seized with cholera there wns a 
remarkable absence of salt from the system which fact 
nlono would go to prove that the no salt system is un- 
healthy.“ It has been said that the absence of salt in 
cholera, patients is caused by the excessive purging and 
vomiting, that the absence of salt was the effect of the 
disease and not the cause of taking cholera. I should be 
glad to hear G. R. T.” reply. Also is there any proof 
that the blood, tears, and sweat require salt, and are there 
any facts which show that the animal finida contain salt 
in those animals which never eat added salt? I think 
that the moderate addition of salt to food is beneficial to 
health, and to me it gives relish, but this is no proof. I 
should feel obliged to any correspondent who would fur- 
nish proofs that the salt naturally contained in food is 
sufficient for man, or that it is beneficial to health and 
that the system requires added salt.—F. C. 8. 


(32422.]|—Inlaying.—I will be glad to know the sort 
of saw frame most used to cut the pieces of veneer into 
shape for inlaying, such as may be seen in a London 
made drawing tablo.— LUCIUS. 


[32423.]—Oxyhydrogen Light.—I shall be glad to 
know if any correspondent of ours has tried the effect 
of heating the oxygen gas used in the oxyhydrogen light, 
by passing it through n heated coil of copper tube, in the 
manner of Mr. Fletcher's ingenious hot-air and gas blow- 
pipe. Theoretically it should increase the light, but 
whether it will do so practically I leave to those having 
the necessary apparatus and time at their disposal.—Hy. 
OC. PARLOUR. 


[32424.]—Carbon Block.—Wanted a good recipe for 
making carbon blocka, suitablo for jewellers’ work, melt- 
ing small quantities of gold, &c., by blowpipe. Havo seen 
circular ones, but require oblong ones, as the circular nre 
useless. Have tried ground charcoal and treacle baked, 
but it splits under hoat.— A. E. BANNISTER. 


[32425.]—Balance-wheel.—Am I right in assuming 
the time of oscillation to be as the squaro root of the 
effective radius? Is the time affected by the size of the 
spring? What sized wheel would beat seconds? Whit 
is the best means of regulation in a wheel of this size, the 
object being not to keep true time but to obtain varying 
rates of speed at pleasure P—SEKERRYVORE. 


(32126.]—Sel de Verre.—In the February number 
of tle Journal of the Franklin Institute there is a very 
simple form of galvanic cell given—carbon, zinc, and sel de 
verre, or fiel de vorre, or unvitrified galt in solution, said 
to be as powerful as a Daniell. Can any one kindly say 
what is meant by this salt ?—B. F. 


(82427.J)—Acoustics.—To MR. W. J. LANCASTER.— 
I am desirous of repeating Chladni's experiments on the 
vibration of plates as described in Tyndall’s work on 
sound, p. 189. What is the most suitable material for the 
ee and the most convenient size? Also could I per- 
orm the experiment decribed on pago 226 of the same 
work with hydrogen, and what should be the diameter of 
the tubes?—E. J. MARSHALL. 


[$2428.]—Brickmaking.—Will some kind reader of 
“ours” oblige an old subserber with information about 
brickmaking machines? I want to know which are 
proved by practice to be best—i.e., least liable to get out 
of repair, and do the largest work with a given steam 
power, and capable of using the clay in the natural state, 
supposing it to have no stones in it. Perhaps the locality 
where such.as may be recommended is working may be 
stated.— ISHTAR. 


[32429.]|—Bicycle.—I am anxious to get a bicycle 
suitable for travelling long distances in the Highlands. 
Last summer I spent two months in geological and botani- 
cal pursuits among our glorious hills and glens, and often 
walked thirty miles a day. Iam anxious to do three or four 
times this distance, and should like to be advised as to 
the most suitable machine for such work. The Highland 
roads are generally models of excellence and good order, 
and well suited for bicycle work. The length of my leg is 
35in., and I am strong enough fora good deal of hard 
work. I shall feel grateful for any advice or information 
on the subject.— ENTHUSIASTIC SCOT. 


(32430.]|—Dog Skins.— Having several skins, of diffe- 
rent kinds of dogs, I wish to be informed how they may 
be made into leather,and dyed and dressed the usual 
yellow colour suitable for gloves? Also what species of 
dog skins are best for gloves P—C. COOPER. 


(32431.]—Legal Query.—A person, by will, left the 
whole intereat 5 his property to his wife during 
her life, and after her death the estate to be divided 
equally amongst his children. A, a son, married B, and a 
child was born to them. In a short time the father, A, 
died, and in about six months after the child died. After 
a lapse of a few years B, A’s widow, married again to O, 
and in about four years C died, B becoming a widow a 
second time. A’s mother now dies, and the estate of A 
has to be divided. B obtains a share of the property on 
behalf of the child which survived its father, but died 
many years before the division of property. Is this share 
the sole property of the widow B, or shonld it form part 
of the estate of O the second husband P— RELIEUR. 


(32432.]—Buttons Made from Bone, &c.—Ina 
former query I asked what material umbrella and parasol 
handles were made from. Now I find some of the same 
sort of material in appearance is made into buttons, and 
as I fancy they cannot be turned from bone or ivory for 
the price they are sold at, I fancy they must be made of a 
material easily and quickly moulded. Being in want of a 
material of something of the same kind, can any sub- 
scriber assist me P The colour is of secondary importance. 


[32133.J—Kloz Violin.—To “FIDDLER.” —I want to 
know whit the merits and peculiarities are of this maker's 
instruments? What great maker he copied, and the date 
he lived and made violins, and any other interesting 
i about the man himself or his fiddles P—Poor 

IDDLER. 


[32434.]—Large Telescopes.—Would some of our 
astronomical correspondents kindly give us by way of a 
treat a description of some other large telescopes, after the 
style that was given of the Melbourne reflector P—TELE- 
SCOPF TELE. 


(32435.]—Boiler Feed.—In feeding a boiler with an 
injector, the steam used (for the injector) is only of the 
game pressure as the steam in the boiler, besides which it 
(the feed) has to lift the clack valve? How is it that 
2 feed overcomes the pressure in the boiler ?—HARRY 

ETA. 


[32 136.] - Angularity of Connecting Rod.—Can 
any of ‘‘ours’’ please show a rule for finding the angun- 
larity of the connecting rod during any part of the stroke 
Example: Suppose length of connecting rod equal 6ft., 
crank 2ft., find angularity of connecting rod, supposing 
the piston to be in the centre of cylinder ? Also when the 
crank is at an angle of 90° to find position of the piston 
head in the cylinder? Suppose the angle at half-stroke 
is 78° 27’, the piston has travelled 4ft. to find the length 
of connecting rod. Plense work out arithmetically, as 
Iam only just beginning to learn algebra and trigono- 
metry, so I should not clearly understand the above if 
worked out by trigonometry. I have got the above 
examples from Ever's work on the steam engine. 
ENQUIRER, 


[32 37.] — Cistern Leakage.—We have a slate 
cistern which leaks, the joints being imperfect. Will 
some one kindly say how such can be stopped? If by 
cement, what kind? Its size is 4ft. x 2} x 21, and is 
placed in the roof.—J. A, A. 


(32438. J—Tramway.—It is proposed to construct a 
tramway in the country, bedding the sleepers in gravel 
instead of concrete, and to pave on both sides of the rails, 
gin. wide, with stone blocks, the remaining spice between 
the rails to be paved with macadam. Will any of your 
readers kindly say if they know of any tramway having 
been laid with any other substance than concrete for a 
bed, aud, if so, how it has answered ? Also the objections, 
if any, to paving in the abovo manner ?—A. B. R. 


[32139.1—Defective Harmonium.—Can any oor- 
respondent explain to me why most of the treble notes of 
my harmonium have (if played loud) a nasty hissing 
sound P Is there any other cause for such a defeet than 
ee 75 grating, as I cannot detect anything of the sort? 


(32440.]—Blacking Cane.—Will some friend give 
9 way to black small cane work a bright black P— 


|32441.]—Gas Engine.—I have a horizontal engine, 
Sin. diameter, 72in. stroke, which, as I am so situated 
that I cannot work a boiler, I wish to convert into a gas 
engine? Will anv contributor say whether this can be 
necomplished, and how I should get a new cylinder if the 
present one could net be brought in P—-AN ANXIOUS 
ENQUIRER. 


[32412.|—Heating Glue.—When I put my glue- pot 
on a gas jet to get hot it stinks most unbearably, and fills 
the vous most unpleasantly. How can I remedy this? 


[32413.] — Blackleading Stove.—How can this 
injurious (to everything but the stove) and troublesome 
operation be dispenssd with without sacrificing appear- 
ances P—C, O. 


[32444.]—Fluid used for Tubes of Spirit Level. 
—I believe that the fluid used for filling them is spirits of 
nitre. If I am wrong perhaps some of your correspon- 
denta would kindly inform me? Would they increase the 
obligation by informing me what I can use to dye the 
epirit a good indigo colour? I have tried Reokitt’s Paris 
blue, 1 1 T migni as well havo saved myself the trouble. 


* 


[321 5. Induction Coil.—To Sraros.“ Think. 
ing of reconstructing my coil (made according to“ Dyer“) 
on Fergusson's principle, I should be obliged if 0 
wonld kindly say if paper soaked in solution of shellac 
(which I used for insulating) can be used in place of the 
guttapercha tissue you advise; and, if so, whether the 
samo directions, as to number of turns wound round 
would apply. The paper is about the thickness of 
ENGLISH MECHANIC paper. The present coil is 6in. long, 
wound with lib. No. 38 wire.—F. C. F. 


[32446.]—Rusty Machinery.—Can any one kindly 
inform me if old machinery (lathes, sawing machines, &o.) 
that has bean lying ont of doors for some years would be 
of any value to machine-makers to do up again as second- 
hand articles, or are they only worth the price of old 
iron? They are complete in every respect, only the rast 
has eaten in.—G. S. A. 


[32447.]— Electrical Indicator.— Will some of our 
electricians or mechanics help me? I want to place an 
indicator in the River Commissioners’ offices to show con- 
stantly the state of the tide in the river, the office being 
about a mile away from the river. I would like to do it 
in the following manner, if possible:—At the river side 
I would rig up one of these new pneumatic sounders that 
have been, I believe, recently patented. They consiat of 
three principal parts, a peculiar-shaped box open at 
bottom, a length of very small tube (any length), and a 
glass siphon mercurial presaure gauge. The box would 
be secured to a post and close down to low water mark, 
and the small pipe which is connected to the top of the 
box is led away above high water, and there connected to 
the pressure gauge; in this case the gauge would be 
hung up in a house close at hand. As tho tide rises it 
would enter the box, and compress the air in it and the 


ipe, and this compression would press the mercury down 
in the gauge, which has a scale, and shows exactly how 
many feet of water there is above the submerged box. 


Now if I could only get a mile of the smal) pipe laid to 
the offices, and the gauge hung up there, it would act 
perfectly, but laying this mile of pipe is out of the ques 
tion, and in place of it I want to u-e an electrical wire, 
and I believe some of ours“ can show me how the rise 
and fall of the mercury will influance an electric current, 
and chow this rice and fall at the office end of the wire. 
A OLp READER. | 
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[32448.]|— Hens and Chickens.—Will some reader 
of the Mrcwanic please say if it is possible to get hens to 
lay well while kept in a house of good size and with good 
air? Ialso wish to know a safe and simple method of 
hatching chickens without a hen? Could it be done in 
an ordinary kitchen P Could it be done under glass in 
the garden if well secured by night? Please don't refer 
me to back numbers.— PoULTRY. 

[92449.]—Filling Teeth.— Will any of ours“ be 
pood enough to give me some instructions on teeth-filling ? 

have two or three back tecth just beginning to deoay in 
the centre, and I believe if I fill them at once I shall 
save them. How is the gold filling composition made; 
and what sort of instrument should I use to scrape out 
the orifice ?— DENTIS ASINI. 


[32150.]— The Organ.—Will some correspondent 
favour us with a description of registers, compass of 
manuals and pedals, &c., of St. Stephen’s Church organ, 
Guernsey P? The registers were chosen by a man of known 
good taste, and the result is a handy sweet-toned instru- 
ment.—C. H. D. 

„ have a length of old iron 

pipe laid underground from my house to place of 
usiness, about 30 yarda, for the p of having a wire 
running through it to ring a bell at either end. Will 
some correspondent tell me whether it would be advisable 
to have a pair of telephones instead; and, if so, whether 
silk or guttapercha-covered wire would retain their 
proper insulation in an iron-pipeP If so, whether it 
would be as well to have a length of common copper wire 
also attached to a bell at either end, to call attention P 
Any hint . oe assist mein making this communication 
useful would esteemed. Would the cheap telephones, 
advertised at 5s. each, be of any use to me P—Tower. 


32452.]—Blectric Bell.—I have an electric bell 

g to an ABO instrament which I wish to con- 

nect up with Léolanché battery and puch, to use of a 

night instead of the front door knocker being made too 

5 with, but find that after ing it onoe the pole of 

tery appear to require changing or reversing. How 
am I to proceed 7— W. B. 

2453. —Air Pump.—I am about to make an air- 
pump to force air into the bottom of a cast-iron pan 
steam-jacketed, holding 400 gallons of oil, the air to be 
forced into the oil while it is boiling. Will any reader 
tell me the best kind of pump for the above P—C. M. 


32454.]— Taking Burrs out of Watch Wheels. 
How are the burrs taken out of the teeth of centre and 
other wheels after they have been turned down? A little 
hand scratch brush curls up when using it. Is there no 
other way? The teeth of pood finished wheels are nicely 
rounded off. How can tho roller and nicely polished 
cannen pinions be taken off, without making a burr or a 
mark, with pliers? Some are very tight on. How are 
the lever scape wheels faced up? Are they done by ordi- 
nary watchmakers or the finisher P—JoBBING JOHN. 


(82455.] Colour for Confectionery.—I should be 
lad if any reader could tell me of a bright red colour 
(harmless; for above purpose? — W. M. B. 

(82456.]—Finder.—What are the best dimensions of 
pada lor refracting telescope 4jin. aperture, 5łft. focus P 
132457. Steam Boiler.—Oan any reader inform 
me what is the proper sized pipe to use from steam boiler 
for cooking and heating two cisterns of water? There is 
now about 50ft. of 1} and 20ft. of lin. pipe, with 6} 
taps. When they are all open, I can get no pressure of 

steam in the gauge.—G. 8. 
[3%58.]— Lunar Photographs.—To A. A. 0.”— 
In Vol. XXV. you mentioned taking some of these with 
18}in. Calver mirror. Could you say what were 

ir diameters ?—F. C. D. 


[3%50.]—Carbonate of Ammonia.—What is the 
effect of this on the nervous system, nnd on the stomach, 
when taken internally? Has it any influence in suppress- 
ing acute pain P I am anxiously serious in asking this 
question.— FIDDLER. 


(32460.]—Geological.—I shall be obliged if some 
reader will tell me how, and during what period, the 
water-worn flints found in the Silurian conglomerates 
were formed, as I have never come across an explanation 
of the formation of flints other than those found in the 

P—R. J. Jonxsox. 


(82461. }—Tasmania.—Will some reader tell me if 
Tasmania is a good field for mining engineers, and if the 
country is supposed to be rich in useful and precious 
minerals? Also if itis a good field for general farming 
or plantations of any kind P Is there much water power 
available throughout the country P? Is it adapted for 
any ial manufacture ; and are there good markets in 
the island, or Australia, where the produce of manufacture 
could be easily disposed of? Is coal cheap there ? I know 
it is worked in the island.—R. J. JOHNSON. 


F Objectives.—What is the 
nee of quality between English ltin., fin. fin., and 
zin. objectives, and English Izin. with French triplet, 
oe into žin., zin. and jin. P That is, would an 
8 lłin. decomposed into jin., do as good work as 
an English jin. ? Iam geing to get a microscope, but it 
has a mechanical stage, and as I cannot get it exchanged 


for a spring one, I was thinking of getting a spring stage 
as I sup the mechanical stage could be taken 
off. A deal bas been said against mechanical stages— 


is not there anything to be said for them — W. A. Pearce. 


(32463.]—Telescope.—A friend of mine has a tele“ 
which in its present condition is useless. The body 

brass, having four draws opening to about 16in. in 

h. The object-giass is composed of two lenses, a 
double-convex and a plano-concave ; they are placed both 
ber, but are not cemented ; their focus is about 
IIIn. There are two more lenses fixed in a short piece of 
brass tube, both double-convex, distant about llin. from 
the object-glass. The one nearest the object-glass is 
about lłin. focus, and one nearest eyepiece about jin. 
focus. This one is cracked across the middle, i 
about 4in. from the eyepiece, which is deficient. Can any 
one tell me what is required to make it complete P— 


* 


. T. D. 
(32464.]—Kangaroo Skins.—Having had a few 
skins sent from Australia as a sample, any 
will oblige by informing me how to convert them 
into leather, and dress and finish them for use, and what 


they are generally applied for ?—C, J. 


CHESS. 


ALL Communications intended for this department 
must be addressed to J. Przrcr, Copthill House, Bedford. 


PROBLEM e JAMES PIERCE. 
Black. 


VAI ALE 


* 
SNS 
BOON 


White, i 
White to play and mate in three moves. 


SOLUTION TO 418. 


White. Black. 
1. R to K Kt. 6. 1. Q R takes R, or B to R 7, 
or P takes Kt. 
2. B to Kt. 5. 2. Anything. 
3. Mates. 


1. Q or Kt. to B 6. 
2. Kt. to Kt. 3 (ch). 2. K moves. 


3 Kt. to Kt. 2 mate. 


NOTICES TO CORRESPONDENTS. 

PROFESSOR TOMLINSON has been elected President, and 
Mr. H. J. C. Andrews Vice-President of the British 
Problem Association. 

Correct SOLUTION to 412 by T. A. Amery; that by B. 
Hooker is wrong. 


ANSWERS TO CORRESPONDENTS. 


— 2 — 
„ AU communications should be addressed to the Eprror 
of the EneiisH Mercuanic, 81, Tavistock-strest, Covent 
arden, W.C. 


HINTS TO CORRESPONDENTS. 
1. Write on one side of the paper only, and put draw. 


in 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 
queries, or replies. 4. Commercial letters, or queries, or 
replies are not inserted. 5. No question aing roe educa- 
tion or scientific information is answered through the 
post. 6. Letters sent to correspondents, under cover to 
the Editor, are not forwarded ; and the names of ocorre- 
spondents are not given to inquirers. 


The following are the initials, &c., of letters to hand up 
erate evening, March 19, and unecknowledged else- 
„nere: 

T. Fiuercour.—G. Read. — W. H. Davies.—G. Knott. 
L. Michiels.— Major 5 . Elliott.— B. Vion. 
—W. E. Metford.— Champion Bros. — R. W. Armstrong. 
—W. Hunt.— W. B. Osborne. — J. L.— J. Cooper.— J. H. 
Collins. — F. G. 8.—Willesden.— W. J. B. R.—R.— 
Hugh Olements.— A. R. M.—Speravi.—Etna.—Mongi- 
bello. W. E. Brown. — Biasfree.— W. Burns. — . Lever. 
Nemo. — Stromboli. —Chelt.— New Zealand.— M. 8., 
A Beginner. —Omega.— W. J. B.— John. — Cotton Mill.— 
E. H. Jones. — W. 8.—Amateur.—Arcanum.—E, M. R. 
Tom Connor’s Cat.— J. G.—Benj. Bnooks.— E. B. C.— 
Psycho.—W. L. Pendered.—J. E. Nugeut.— F. R. A. S.— 
J. F. Dickson. Niobe. — Rupes Vadum.— R. H.— 
F. G. B.—J. C.- M. L. J.—F. R. Waite.— F. J. Jack - 
son.—Inquirer.— Hammer. — No. 3.— Short Stroke. 
W. T. „le. — Malt and Hops. Wm. Oross.— Æquo 
Animo.— 0. P.—Auxious Enquirer.—An Old Member. 
Buttershaw.—J. Wilson. — Filius Agricole. — T. K.— 
Young Land. —0. O. G.— Momentum. — R. D.—Wallasey. 
-d. P. Turner.— J. Brown, Belfast. —A. Wright.— 
R. N. W. J.—Blind Bat. ; 

SMI Drrachxp. (You will find all you want in the back 
volumes of the Building Neus.) — J. TrlprsrTer. (It is 
impossible to answer such a question as you put. You 
had better get a maker's catalogue. See indices to 
Vols. IX., X., XI., and XII.}—Paciric. (We bave in- 
serted the query, and can do no more. Stamps for- 
warded as directed.)—Briack Nose. (You can do 
nothing else except abstain as much as possible from 
animal food and especially from fat meat.)—S. Hod. 
(You were invited to advertise your addreas, and must 
do so if you wish privately to communicate with the 
correspondent who replicd to your query.)—F. W O. 
(It is impossible.)—F. C. D. (A private letter to Mr. 
Lancaster would most easily procure you the informa- 
tion yon want.)—J. Tartor. (We described Edison's 

honograph on p. 275, No. 662.)—F. W. CARMICHAEL. 
Such an invitation wonld in all probability be useless, 
but we should be gl:d to have a description of the 
oven.) —Roscortre. (Do you mean Gallium, or Davyum;?) 
N. F. Dexwtne, F.R.A.S. (Thanks.)—J. R. 8. 
(Nothing.)—N. T. C. (See p. 47 of last vol. for par- 


ticulars respecting Cape Mounted Police.)—T. R. 
Dosson. (We 


do not forward E TE 

Thoroughly impracticable as are all such attempts.)— 
i. Gen (Mauy thanks, We think a condensed 
abstract would be acceptable.)—Count Fosco. (Swift, 
or any other respectable maker, will best advise you.) 
T. Panxer. (No.)—J. HILDERSLEY. (Not received.)— 
D. E. G. (Your claim must be sent to the overseer of 


for illustrations on separate pieces of paper. 2. Put 


your parish between Auz. 1 and 25, and must be re- 
peated every year. Put yourself in communication with 
the local registration committee of whichever party you 
belong to.) — Morris CORHEN. (Please send.) —THEODORE 
Evans. (It kills by immediately paralysing the action 
of the heart ; the smell has nothing to do with the cause 
of death. The acid is moderately volatile.) 

Forti Nigiu Dirricire, Rob Roy, O. E. C. C.—See 
indices to back vols. 

J. PaisLET, Target, Charity, J. H. S., Dorset Member 
A. M. B., Ironside, Argus. — Tour queries are advts. 

H. Y. J., R. J. Johnson, J. H. Collins, E E. P.. and 
others have replied to queries already similarly 
answered, 
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NOTICE TO SUBSCRIBERS. 


Subscribers receiving their copies direct from the office are re- 
i{uested to observe that the laat number of the term for whicb 
Wiper a ee paid Ta = forwarded to them in a PINK 

per, as an mation a fresh remittance is necessary, if 
ib is desired to continue the Sibscription. ° 


TO AMERICAN & BELGIAN SU BSCRIBERS. 


exact amount for which it is made 

precaution is omitted, some dificulty is very likely to ooour in ob- 

F supplied 
u ra e Uni tates and Belgium can be 

with the ENGLISH MECHANIO post free from this Office, for the 

rah ina (8 dols. 2350. gold, or 16fr. 300.) per annum, payable in 


The remittance should be made by International Post-office 
order. Back numbers Garinot be went D the ordinary newspaper 
post, but must be remitted for at the rate of 44. each to cover extre 


Epps’s Cocoa.—Grateful and Comforting ~ 
“ By a thorough kn wledge of the natural laws which govern the 
0 tions of digestion and nutrition, and by a oareful applica. 
n of the fine properties of well-selected cocna, Mr. Epps has 
provided our breakfast tubles with a delicately favoured beverage 
which may save us many heavy doctors’ billa. Itis by the judi- 
ofous use of such articles of diet that a constitution may be gradu- 
ally built up until strong enough to resist every tendency do 
a un of subtle maladies aro floating around us 
ready to attask wherever there is a weak point. We may escape 
gen, a fatal shaft by keeping ourselves well fortified with pure 
885 . a proper A EET frame.”—Cieti Service Gazette. 
old on e ; “JAMES EPPS A Co., Homo pathic 
Chemizte, London.” = 
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CHARGES FOR ADVERTISING. 
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per line. No front page or paragrap t inserted for 
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ADVERTISEMENTS tn EXOHANGR COLUMN—for 
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The address is included as part of the advertisement and charged 


for. 
Advertisements must reach the office by 6 p.m. on Tuesday to 
tugure insertion in the fellowing Friday’sa number. 


Holloway’s Ointment is not only useful and 
certain of effecting a cure in outward diseases, it may beemploved 
with like benetit in diphtheria, sore throa’, hoarsenesa, bronchitl-, 
pleurisy, influenza, asthmatical complications, and chronic 
coughs. The ointment must be well rubbed into the skin 
adjacent to the disordored or diseased parts. 


TERMS OF SUBSCRIPTION. 


PAYABLE IN aDVANOB. 


6s. Sd. for Six Months and lis. for Twelve Months, Post-free to 
any part of the United Kingdom. 

Vola. VI., XXI., XXII., XXIII., XXIV., and XXV., bound in 
eloth. 7s. eaob. 

All the other volumes are out of print. Subscribers would do 
wel! to order volumes as soon as ble after the conclusion of 
each half-yearly volume in March and September, as only a limited 
number are bound up, and these soon run out of print. 


tL, V., and X.) inclusive, 3d. eaoh, Post- Oases for 
% Subscribers are requested Oases and Vols. sages 
their booksellers, and noc to send direct. ot 


Post- mos prevent their transmission through the Post. 


OUR EXCHANGE COLUMN. 


The charge for Exchange Notices is le. for the fret 16 words, and Gd e 
every succeeding 6 words. 


VALUABLE ARTICLES and Cash offered for an 
Ornamental BLIDE REST.—Address G. TIMBLICK, Two Mile Ash, 
Horsham, Sussex. : 


WANTED. 


WANTED. the first Eight Volumes of 


the ENGLISH MFCHANIC, either bound or unboun!.— 
Write, stating price, to A W., 18), Bal-fz+-road, Soutu Nimm. 


MODEL LOCOMOTIVE WANIED — 


must be a fir-t-tlana one—ahout 21 to 3 fee: long.— 
Address to G. F. NORTH, Wakefield Vida, Ruunad-hill, Brighton. 


— 


PARIS EXHIBITION. 
SPECIAL NOTICE. f 
T° MANUFACTURERS, Patentees, 


Inventor«, and Amatours having any Vacfulor Yeohants 1 


Articles or Specialities (large or emall), and being des.rods of 
exhibiting the same, should apply at once to 
W. SCOTT, 


Domestic Machine Factor, 


120, NEWGATE STREET, LONDON. 
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SCREWIANIA.— III. 


a previous paper upon screw- chasing 
contrivances, I had occasion to mention 
that of the Messrs. Cooke and Sons, of 
York, whose high-class work is too well 
known to need special mention. I have now 
received their kind permission to describe 
. 


ELEVATION OF 


* 


the apparatus invented by them more accu- 
rately, and its ingenious arrangement will be 
at once apparent. The perspective drawing 
of the rest and the details are copied from 
tracings kindly sent me by the inventor a 
few years ago. I believe I had, at the same 
time, sent me a few more particulars, of 
which, however, I only seem to have some 
very brief notes in my scrap-book. They 
will , however, afford sufficient explanation 
for our present purpose. Referring first to 
the per 
cover of the hollow base. The latter being 
so formed at D as to allow of its mene 
clamped to the lathe-bed by a T-heade 
bolt. Inside it are the working levers, by 
which the top is slid to and fro. Upon the 
top, A, is clamped a small hand-rest, made 
im the usual manner. The long lever is, as 
will be seen, graduated with a vernier at the 
side to still further reduce the several main 
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spective drawing, A is the sliding 


raduations. Fig. 2 is a plan view of the 
evers and their attachments. The main 
lever, a, on the end of which the cord is 
attached, is pivotted, as seen, upon a screw 
attached to the case, but the short lever is 
pivotted to.the under-side of the sliding 
cover. Thus, if the long lever is moved side- 
ways by the cord, the cover will slide in the 
same direction. The rate of traverse depends 
on the distance of c, the end of the short 
lever from the pivot, a. The angles made 
with each other by the levers are wholly dis- 
regarded as not affecting the practical use 
of the apparatus, and none knows better 
than the inventors—who are makers of 
astronomical instruments — the precise 
nature and amount of theoretical error in- 
troduced by the plan here adopted. Find- 
ing that, for the required purpose of the 
apparatus, this is of no importance, the 
arrangement has not been complicated by 
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additions by which this error might, no 
doubt, have been corrected. It is, there- 
fore, more than probable that, if [ had my- 
self adhered to my original idea, instead of 
going in “ for correction of error,” the appa- 
ratus would have proved quite as efficient 
in a practical point of view. Still, I am in- 
clined to adopt the rack, and endeavour thus 
to introduce the corrective at the sacrifice 
of simplicity. The cross lever is attached 
to the main one by a slide or link at c, and 
the two are wedged by the long cotter, e, at 
the required division. In regard to the 
latter, Messrs. Cooke say, A liding index 
traverses a divided portion of the lever, and 
when it is desired to use the apparatus, the 
required number of threads per inch, 
divided into 40, will give the corresponding 
number opposite to which the sliding index 
should be fixed. Thus, if 10 threads per 
inch are required (40 -- 10 = 4), the index 


should therefore be fixed opposite tke 
figure 4, and the corresponding screw-tool 
held on the rest. The drawing shows the 
rest of the arrangement so clearly that no 
further description need be given, except in 
calling attention to the elevation of the 
pulleys in Fig. 3. Comparing the latter 
with the plan, it will be seen that the cord 
to the mandrel passes to the largest part of 
the pulley, while the cord to the weight is 
attached to the lower part. The cords are 
simply looped over a pin at the end of the 
lever, as seen in both drawings. The pulley 
is 80 sized that the end of the lever traverses 
half an inch for every revolution of the 
mandrel. 


Of the pd etna thus described, Messrs. ö 


Cooke speak thus: —“ It was invented by 
Mr. Cooke in 1838, and has been used daily 
in our works since that time. By the use 
of it an inexperienced hand is enabled to 
cut screws—the machine giving him a true 
lead—after which he may finish them in 
the usual way, the only attention necessary 
being the steady holding of the screw-tool 
on the small rest, and giving the necessary 
reciprocating motion to the lathe. In use- 
the machine is clamped to the lathe-bed in 
the same way as the ordinary hand-rest, 
and as parallel to it as the eye is capable of 
judging. Before looping the cords on to 
the small pin, there should be several turns 
of the first cord made around the mandrel 
to insure its working without slip, and to- 
secure the required traverse, for the least 
slip would be fatal to its correct action. 
The weight must also be heavy enough to- 
keep the cord tight, so that the coils on the 
mandre] shall be undone instantly as the 
treadle rises. With these precautions there 
is every reason to suppose that the appa- 
ratus will always prove as efficient in other 
hands as in the maker’s, when once the 
knack has been acquired of causing the fly- 
wheel and crank to swing only half a turn 
and back again, und also of gripping the- 
tool and rest firmly together. But the 
necessity of acquiring this knack is not 
confined to such apparatus as the above, 
for without it nothing can be done with the 
traversing mandrel unless the slide-rest is 
used, and even then the treadle action has 
to be learned by practice. Of course, one 
object of Messrs. Cooke’s machine is to do 
away with the traversing mandrel for mere 
screw-chasing purposes, and to substitute 
a plan applicable to lathes in which the 
mandrel runs in a collar and back centre, 
and my own opinion is that they have 
achieved this in a perfectly practical and 
satisfactory manner, so much so that my 
only regret is that I cannot afford to pur- 
chase the apparatus—the price I see is £6, 
and not £5 as stated. 


With regard to the arrangement of 
rack and toothed segment, sketched in ' 


recent number, the only alteration that 


some might find easier to make would 


be to substitute a round bar of iron for 


the squared slide, under which the rack © 
is fixed. This, as it would of course 


be turned in the lathe, may possibly be 
easier to get up than the square bar, which, 
simple as it is on pa 


shake as it ought to do. The bar would 
require to have a flat filed below on which 
to attach the rack, and by this it could be 
kept from rotating on its axis. At the 
same time, it is not as good a plan as to 
have a nicely squared bar. I am not sure, 
but I believe I am right in thinking that 
. or triangular, or other sha bars 
of steel. can be had accurately rolled, which 
would require very little touching up on 
either side. Just a rub, perhaps, on a flat 
bit of oilstone. We country folk are at a 
sad disadvantage in not being able to go 
out and hunt up such articles, and, indeed, 
city folk certainly ought to do all things of 
this kind far better owing, to the facility of 


r, requires very good 
filing to make it work smoothly, yet without 
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obtaining, at an hour’s notice, not only tools 
of all kinds, but also various odds and ends 
so valuable in a workshop, but absolutely 
beyond the reach of those who live ata dis- 
tance from London, or any large manufac- 
turing town. It is true that one can send 
for such things, but every workman knows 
the vast advantage of being able to go 
personally to the toolshop, and there to 
pick out for himself exactly the article 
suited to his requirements. Well, I am not 
envious. Give me country air, and let me see 
spring dawning on every shrub and tree, 
and I will put up with a few of these incon- 
veniences of the workshop. In London it 
will soon be all up with J. L. 


REVIEWS. 


A Star Atlas for Students and Observers. 
By R. A. PROC TOR. London: Longmans. 


THIS star atlas, which shows 6,000 stars 
and 1,500 double stars, nebule, &c., 
is so well known to our readers and the 
astronomical world generally that we need 
scarcely do more than announce the pub- 
lication of a fourth edition—an event 
sufficiently remarkable to form the best 
testimonial to the value of Mr. Proctor’s 
labours. Three editions have been sold in 
about the time that it was expected the 
first would be distributed, and such evidence 
of the growing popularity of star observa- 
tion induced Mr. Proctor to issue a new 
and cheaper edition. The date for which 
the atlas is constructed is 1880, so that it 
is more nearly correct as to the places of 
the stars than when first issued, and it will 
continue to be so until 1890. It will, more- 
over, not be so far from exactness (on 
account of precession) as the S. D.U. K. 
maps and Harding’s Atlas are now, until 
1927. In the present edition the gnomonic 
maps, which in former editions were em- 
loyed as index-plates, hare been veplaced 
y a single sheet, showing the arrance- 
ment of the northern and southern maps 
at oneview. They can be obtained in a 
separate form of the publishers, but as only 
a comparatively few of those to whom this 
atlas is most useful would have occasion 
to use the gnomonic maps, their omission 
seemed to be a suitable means of reducing 
the cost of the present edition. Numerous 
corrections, many of them supplied by the 
remarkable double and triple star dis- 
coveries of Mr. Burnham, have been made 
in the maps, the alterations having been 
made in the original drawings by the map- 
ist, and fresh photo-lithographs taken. 
o those who are about to become the 
owners of telescopes we would say that Mr. 
Webb’s “Celestial Objects“ and Mr. 
Proctor’s “Star Atlas” are the necessary 
complements to the instrument. 


Transits of Venus. By R. A. PROCTOR. 
London: Longmans. 


Tars is the third edition of a work of so 
purely technical a character that many 
were surprised to learn that 1.500 copies 
were sold within sixmonths. The subject. 
however, though not a popular one, had 
attracted considerable attention owing to 
the prominence given in the daily papers 
to the accounts of the preparations for 
observing the transit of Venus by various 
Governments, and also in consequence of a 
controversy between some of the leading 
men in theastronomical world. The object 
to be obtained by observations of the 
passage of Venus over the face of the sun, 
and the results actually secured, are now 
presented in the author’s clear and in- 


teresting style, and though the subject can 


never have an absorbing interest to those 
of the public who read scientific books, 
even when they are acquainted with the 
important nature of the observations 
described, the approaching transit of 1882 


could compel their surveyors to study it 


tion given will be found of considerable 
value by surveyors and others engaged in 
road-making. 


Mineralogy. By J. H. CoLLINS, F. G. S. 
London: W. Collins, Sons, and Co. 


In this, the first volume of Mineralogy in 
Collins's Advanced Series, the author treats 
of the general principles of mineralogy, 
leaving the detailed descriptions of the 
minerals to a separate work now in the 
press. Mr. Collins’s “First Book of 
Mineralogy” is well known to the students 
in the elementary stages and to working 
miners, and in writing the present work he 
has kept in view their special requirements. 
He has used plain language, and in dealing 
with Crystallography has remembered that 
the majority of his readers would labour 
under the disadvantage of a defective 
mathematical training—consequently, the 
definitions and descriptions are not always 
so precise and perspicuous as, with greater 
knowledge on the part of the reader, they 
might have been made. Mr.. Collins 
recommends teachers to make constant 
reference to models, and especially to actual 
specimens of the minerals referred to; and 
although, of course, there cannot be any- 
thing very novel in his treatment of the 
subject, he has produced a condensed 
treatise (with nearly 600 illustrations), 
which will be appreciated by working 
miners, students, and others who are unable 
to obtain the larger and more pretentious 
works on mineralogy. 


is now so close upon us that this, the third, 
edition of the only popular account of the 
transits of Venus and the prominent part 
they play in the science of astronomy, will 
be welcomed by an ever-widening circle of 
readers, and the facts recorded will probably 
have no little influence in determining the 
details of the British Expedition of 1882. 


The Construction of Roads and Streets. By 
H. Law and D. KINNEAR CLARE. 
London: Crosby Lockwood. 


THIS book is almost a new work by Mr. 
Kinnear Clark, for the fact is that he has 
revised and corrected the “art of con- 
structing common roads,” originally written 
by Mr. Law, and has supplemented it with 
a treatise on the * recent practice,” in- 
cluding pavements of stone, wood, and 
asphalte. Asa digest of all the available 
facts in connection with road-making Local 
Boards would do well to have a copy of this 
work in their board-rooms, and if they 


we might see much better roads in 
suburban localities than we find at present. 
As a rule, suburban roads are, to use a little 
excusable hyperbole, either deserts of dust 
or oceans of mud—that is, when they are 
not covered with those nubbly stones or 
fragments of granite laid loosely on the 
surface, to be ground to powder by the 
wheels of passing vehicles. Few parishes 
will go to the expense of even hiring a 
steam-roller to consolidate and surface the 
roads, although it would be true economy; 
and it is doubtful whether the Society for . : 
the Prevention of Cruelty to animals would Miscellaneous Papers Connected with Phy- 
undertake to prosecute a Local Board or two] sical Science. By H. Luoyrp, D.D., D. C. L. 
with the view of trying the question| London: Longmans. 

whether horses are not cruelly treated by) THE learned Provost of Trinity College, 
being compelled to draw loads over high- | Dublin, has followed the example set him 
ways surfaced with a layer of loose stones. | by other contributors to the Transactions 
London itself offers an admirable trial | of scientific societies, and has reprinted in 
ground for the different kinds of pavement, | a volume some of his most interesting and 
and the Corporation LO, tho thanka of | valnahle papers. They are mainly upon 
the municipalities for the manner in which | subjects connected with the science of light 
they have endeavoured to obtain the useful | and magnetism, but two of them are upon 
information published in the reports of the climatology of Ireland. Several of the 
their engineer. The most interesting por- | papers are reports made to the British 
tions of the book, to the general reader, are Association—one, an elaborate account of 
those which describe the modern methods | the progress and present state of physical 
of paving streets in towns, in order to optics, having been made so long ago as 
secure a suitable surface for the passage 1834. Many of the papers on optical sub- 
of heavy traffic with durability and clean- | jects are treated in the mathematical 
liness. Asphalte, granite, and wood are manner, and are consequently less popular 
the three materials now used throughout | than they might otherwise be; but they are 
London, if we except those few BE contributions to science, and the 


ge 
— —— ee ee | 


where, as on the Embankment, the autho- | fact that they are now gathered into one 
rities prefer to try Macadam. Of these volume will be appreciated by many. 

there seems to be little doubt that wood is 
steadily gaining ground, though, probably, 
where the abolition of noise 1s not the first 
consideration, granite cubes will still hold 
their own. It is known, from data obtained 
by observation, that a horse travels many 
more miles without falling on a wooden 
road than on either granite or asphalte; 
but besides that advantage thereare others 
which tend to bring wood into favour. It 
is not so cleanly as asphalte, but it is, pro- 
bably, cheaper, and can be more readily 5 dg 
repaired, while it affords the best foothold | portance in assisting them to make new 
for horses and is less noisy. Wood is, departures, and to open out fresh fields of 
however, liable to absorb moisture, and may industry. Ihe Picture Amateurs Hand- 
become so impregnated with noxious: boo and Dictionary of Painters, by P. 
matters as to be positively offensive and Daryl, B. A. (Crosby Lockwood), is intended 
dangerous to health at certain seasons; but as a guide to the amateur in ascertaining 
wood pavements have in recent years much | the authorship, quality, and value of a 
improved, and there is still probability of picture. The various methods of painting 
further improvement. It appears, too, that are briefly described, and the ere 
there is a saving of labour in cleansing details of the various processes from the 
wood as compared with granite. though of |! commencement of a picture to its restora- 
course asphalte stands first. Thus,forfour,tion are explained, accompanied by 
loads of mud removed from a macadam | descriptions of the different „schools, 
road. it is found that one load is removed and a dictionary of painters, with the 
from a granite surface, and one-third of a | copyistsand imitators of the masters. Mr. 
load from a wood pavement. The tables of | Daryl makes a slip when he attempts to 
cost of construction and maintenance sup- | compare the pigmentary colours with the 
plied by Mr. Clark are useful for purposes | colours of the spectrum, for he tells us that 


of comparison, while the technical informa- !“ blue is the complementary of orange, 


Destructive Distillation, by E. J. Mills, 
D.Sc., F.R.S. (Van Voorst), is a“ manual- 
ette” of the paraffin, coal-tar, rosin, oil, 
petroleum, aud kindred industries, which 
will be found useful by both students and 
manufacturers. The former will appreciate 
the value of the bibliography which Dr. 
Mills appends, and the latter should find, 
in the explanation of the principles under- 
lying the processes with which they are 
familiar, knowledge that may be of im- 
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because orange is composed of yellow and 
red, and with blue would make white light.” 
“ Blues,” says Mr. Daryl, are either ferro- 
cyanides of potassium, as Prussian blue, or 
vegetable dyes, as indigo. Nearly all 
eens are extracts of copper.”—Morality, 
Fy James Platt (Simpkin, Marshall, and 
., is a thoughtful little book, which 
cannot but do good to all who read it. Mr. 
Platt is a well-read man.—Trades Unionism 
and its Results, by Sir Edmund Beckett, 
Bart. (Crosby Lockwood), is a reprint of 
Sir Edmund’s letters to the Times, with 
some additions. We believe that the 
majority of working men heartily like Sir 
Kdmund’s denunciations, powerless as they 
are to effect any change in their belief in 
unionism. They are too one-sided. Sir 
Edmund, for instance, asks the unions to 
“justify their prohibition of piece-work 
wherever they can,” apparently unaware 
that the unions do not prohibit piece- work 
per se, but object to having piece-work and 
time- work mixed up in such a manner that 
the work which yields least money is done 
by the piece, while that which yields the 
most is done on time. The unions say, 
“Let the work be done on one system all 
round,” and where it is almost impossible 
to do it by the piece, they insist, as far as 
they can, on time-work. Can Sir Edmund 
point to a trade without a union to which 
an artisan in a good position would care to 
apprentice his son? Trades without unions 
have the dregs of the labour market as their 
slaves.—Principles of Elementary Mechanics, 
by De Volson Wood (Trübner) is a text- 
book by the professor of mathematics and 
mechanics in the Stevens Institute of Tech- 
nology, which, so far as we can see, is no 
improvement upon half a dozen others 
which have become recognised class-books. 
—A Lecture on the Winds, Ocean Currents, 
and Tides, by W. L. Jordan (Hardwicke 
and Bogue), isa second edition of one of 
of Mr. Jordan’s “ Challenge ” lecturco. The 
author appears to think that scientific men 
ill discuss a difficult subject in public 
instead of in camera. His hypothesis is 
probably as sound as others bearing on the 
tides and ocean currents, and those who 
wish to know what it is will find it in these 
lectures; but a scientific society is the 
proper place for its discussion. We do not 
understand that the Royal Society has 
refused to receive Mr. Jordan’s papers.— 
Bell’s Telephone, edited by Kate Field 
5 Agnew, and Co.) reads more 
like an advertisement than 4 description of 
the telephone. At least, we can find no 
explanation of the pow of the elec- 
trical transmission of sound, but simply a 
brief history of Prof. Bell’s experiments 
and a hotch-potch of “extracts from the 
press,” of no value whatever.— J he Future 
of Santtary Science, by B. W. Richardson, 
M.D. (Macmillan), is a reprint of an address 
delivered before the Sanitary Institute— 
The Woolwich System of Rifled Ordnance, by 
its Inventor (C. F. Hodgson and Son), is an 
account of the treatment received by Mr. 
W. F. Padwick at the hands of the autho- 
rities. The War Office offered Mr. Pad- 
wick £100 for his invention of what is 
known as the Woolwich ” system of rifled 
that is, studded projectiles on the 
ground that he was the first to introduce it 
to the notice of the department.— Builders’ 
and Contractors’ Price-book, by F. T. W. 
Miller (Crosby Lockwood), is the well- 
known annual the publication of which is 
looked for by those to whom it is useful.— 
Treatise on Modern Horology, by Claudius 
Saunier, translated by J. Tripp in and Ed. 
Rigg, M.A. (J. Tripplin), is the first part 
of an lish edition of the valuable 


work of Saunier, containing the original 
coloured plates and woodcuts. It is 
the stan work on watchmaking. 


and will doubtless find a large circle of 
readers amongst the representatives of the 


trade in this country,—The Student's Algebra, 
by the Right Rev. J. W. Colenso, D.D., 
edited by Rev. J. Hunter, M.A. (Long- 
mans), is practically a new book, com- 
prising Part I. and portions of Part II. of 
the well-known Algebra of the Bishop of 
Natal, with additions by the editor, the 
whole revised and approved by Dr. Colenso. 
It is well adapted for the use of pupils in 
schools and colleges, specimens of uni- 
versity examination papers having been 
furnished by the _ editor.—Elementary 
Botany, by W. Bland (Bemrose), is the 
second part of a useful little manual on the 
science, the first part of which we noticed 
favourably some time back. Industrial Art 
(Hardwicke and Bogue) is the first volume 
of a monthly review of technical and 
scientific education. The illustrations of 
art work will be useful, but the descriptions 
of some of the articles described partake 
too much of the nature of advertisements 
to be received with confidence by the public. 
Such sentences as the following :— The 
workmanship of the is most perfect, 
and beautifully finished in every detail. 
The prices are moderate,” &c., are out of 
place in a review of “technical and 
scientific education.” 


We have also received Slate and Slate 
Quarrying, by D. C. Davies (Crosby Lock- 
wood); The Human Eye, by Dr. Dudgeon 
(Hardwicke and Bogue); History of Bible 
Plants, by John Smith, A.LS. (Hard- 
wicke and Bogue); The Scientific Basis 
of Music, by Dr. Stone, one of Messrs. 
Novello’s music primers; emnerative 
Railways for New Countries, by R. C. 
Rapier (E. and F. N. Spon); Studies in 
Physical Science, by W. J. Millar (Marl- 
borough and Co.; and The Lake Dwellings 
of Switzerland and Other Parts of Europe, 
by Dr F. Keller (Longmans). 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.* 


Br JOHN WATSON WARMAN, 
Associate of the College of Organists, London. 


PART I. — GENERAL TREATMENT IN 
MANUFACTURE. 


f. Wits regard to Form of Feeder there are, 
broadly speaking, three—the hinged, or 
cuneiform; the cuckoo (a mere variety of the 
hinged); and the whole drop, which is simply an 
inverted Horizontal Receiver, generally of one 
fold. Either variety may be of either Double or 
Single action. The Hinged is the most general 
and useful form (as the Blowing action is so 
simplified), it must be considered the normal 
type. The Cuckoo should only be used in small 
Organs which have no Foot-blowing action, 
and it will be manifest that these are rare, com- 
paratively ; its advantages are that the side 
pieces, or linings (which should with Cuckoo 
always be attached to middle-board) will in- 
crease rigidity of Bellows without adding to 
vertical space required, and that Blowing-action 
is limited to simple Lever and single rigid 
Rod. The Feeder-board must also be ren- 
dered rigid, but this can be done by girder-shaped 
Bracepiece or pieces firmly affixed edgewise 
beneath Feeder. Of course, when Bellows are 
large, this ceases to be practicable without a 
wider Brace or Spine than is desirable. The 
Cuckoo, however, is strictly to be guarded 
against when Foot-blower is used (see 16, s.), for 
not only can one Feeder not be used without 
other, but there is no way of blowing by foot at 
all, without either loading one Feeder (and 
this, even if permissible, would render any but 
the very smallest Bellows too heavy for foot to 
drive at all), or having two Pedals, and wrk- 
ing them reciprocally ; this latter is generally 
impracticable, and always inconvenient. 

g. The Whole-drop will only be used either 
when room is short or machine blower em- 
ployed ; it obviously supplies a great deal of 
wind, but risks the steadiness, as the Feeder is 
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thrown up with some velocity; the risk is, of 
course, not so great with machinery that never 
exceeds a certain rapidity, but it is always best 
to have two Feeders if of whole-drop, for while 
a single one of the size of Receiver will 
he very undesirable, two will do very well. 
Remember, however, that all whole-drop 
Feeders cause more work in Blowing-action. 
The foregoing relates to Single-action Feeders. 
With regard to Double-action the Cuckoo 
should never be made so; the Whole-drop 
Feeder is never recommended to be made 
double-action when of the full size of the 
Receiver, for the amount thrown is so great in 
such cases as to peril steadiness, and making 
two Feeders of it here does not, as already 
seen (6, d.), mend matters; if the designer in- 
tends to use only part of the space under the 
Receiver, and economise the remainder, well 
and good. 


h. The best method to follow when space is 
very limited will be to have double-action hinged 
Feeder, the under one to drive with up-stroke ; 
this is always a good arrangement with scanty 
winding, for not only will Blowing. action not be 
elaborated, it will be simplified, as but one Lug 
is wanted and no increase of height involved ; 
note, however, the presence of a Foot-blower 
renders it impracticable. And it must be 
understood that double-action Feeders, except 
as directly to be stated, are not advisable as a 
rule, for the simple reason (which must always 
be borne in mind) that they save space and time, 
but not power. 


i, This exception relates to Feeders that are 
distinct from Receivers. Here we may freely use 
double-action Feeders with parallel ribs same 
shape as whole-drop, only that in this case it is 
generally more convenient to place them up- 
right thus arises the Vertica) Feeder“; it 
must, however, be remembered that the same 
fundamental rule holds good the Feeder must 
be smaller than the Receiver it supplies. 
Double-aotion Feeders are more fully described 
further on. 

j. It may be here observed that the Feeder 
ribs have occasionally been made to fold out- 
wards, An examples was furnished in the Organ 
by Willis in Exhibition of 1862, afterwards at 
Muswell-hill first palace; also a small instru- 
ment made by Mr. W. Pugh, of Canterbury, 
from drawings of present writer. The objects 
are the avoidance of compression of the Feeding 
air, and chance of blowing outwards of ribs 
when narrow in proportion to amount of drop. 
Nothing is gained in economy of material 
unless Ribs ailowed to project beyond Board 


edge. ; 

k. With respect to Size, the ratio of area 
total to area of Receiver has already been 
given (5, 3.). It only remains to say that where 
there are more than one Feeder they should be 
alike in size if machine blower used, or handle 
reversible (unless onea mere occasional handle, 
or Teacher's blower ”), or it be double-handled 
that is, a blowist at both ends at once. In all 
other cases one should be larger in area than 
other (the drop always the same in all), and 
the larger be driven with the downatroke of 
the Handle, or with the right foot of the Pedal 
action; if both actions present this consi- 
deration of posit of the larger Feeder must be 
thought of in deciding which side to posit 
Handle. Where there are three Feeders blown 
without a Revolving-shaft, two will be alike 
and the third rather larger—the latter driven 
by the up-stroke, the two smaller by the down ; 
but, as already said (6, d.), three Feeders 
with a Beam-blower should always be, if pos- 
sible, avoided. Whenever the Interior form of 
Waste. valve is used tle vent must, of course, 
be equalised ; therefore, with such Waste-valve 
(which, however, is not a desirable form, see 
6. c.), three Feeders are forbidden altogether, 
unless driven by revolving shaft, and whether 
two or three Feeders be used they ought, with 
this Waste-valve, to be all or both of one size. 

1. The posit of hinge—thet is, at what part 
of Organ and Bellows the hinge-side of latter 
should be placed—demands a little more con- 
sideration; the posit of Blowing Handle or 
other actuator is fully gone into in Blowing- 
action (9; i.), and this to a certain extent 
obviously involves the posit of Lug, and 
therefore of Feeder-hinge; but it does not 
inevitably do so, and latter will now be con- 
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sidered with respect to itself; of course ita | 


s. There now remains the consideration of 


agreement with best posit for Handle is studied į the drop of the Feeder, and the relation of this 


as far as possible. 


m. There can be little question that the best: 
side for the hinge in a small Organ will be that 
nearest the keys; this is supposing two Feeders, 
and they smal! enough to be driven by simple 
Socket-pedal (see Blowing action, 16, u.), in 
each ; if there be Swell Shutters opening to 
outer space the room under them is economised, 
and whether they be at back or at side (as 
when Keys alao at side) this will be convenient. 
It is true the arrangement will not provide a 
Teacher’s Blower, but Case will here be narrow 
enough for this to be affixed on as an extra to 
outside of Case side; or, if preferred, it can be 
a regular Lever, with reversible socket handle, 
this, generally, only when intended to act 
through wall or partition at back of Organ. 


n. When Bellows too large to allow of Socket 
Blowing-pedals (in such case there ought 
always to he two Feeders present), the best 
arrangement will unquestionably be to have 
hinges at side, Bellows at same time being 
kept, if possible, so that Handle comes conve- 
nient for Teacher—that is, not too far to the 
side. Thereversal will, of course, bring Handle 
at back; if room can be allowed behind Organ 
this is all that is required; or, to pass 
through back wall or partition, is good in cham- 
ber arrangement; if room cannot be allowed at 
back of Organ, a Back-blower can be very 
easily provided to act on the existing Beam. 
The Foot-blower will be Pedal and T-spindle 
acting on the Feeder nearest performer. 


O. The two foregoing will be, as a rule, the 
best arrangements, but they cannot obviously 
always be carried out. First, a small Organ 
may have but one Feeder: in such case it is 
best to hinge it at side, having Foot-blower as 
last said; Blowing-handle will ship on a square 
protruding through and from side of Case, and 
zo Handle be adjustable to project either to- 
wards front (thus giving Teacher’s Blower), or 
towards back of room (or even through back 
wali or partition), for regular blowist; if no 
room thus, ship on upright, blowist is still 
back out of the way. 
blower required, and there be no room at back 
of Organ, and it also be not practicable to 
carry Handle through back wall or partition, 
hinges may be at side nearest Player, then 
Blower-handle at back part of side of Case. 
Third, the economy of room must not be for- 


.gotten—that is, that the placing of Lug at 


narrower side of Feeder will involve less loss of 
room. Fourth, the keeping of Lugs a certain 
distance apart must be borne in mind (see s. 
gert for this.) 


p. Hinge placed at back has not been men- 
tioned, and simply because the author most 
strongly deprecates this position if it can be 
avoided. If the Bellows be small the use of 
Socket Blowing-pedal becomes prevented, and, 
in fact, the application of any Foct-pedal ren- 
dered difficult; while the Blowing-beam, 
although at front. will generally be wrong for 
Teacher's Blower (and also in way of Touch- 
action), while Blowist proper cannot be got out 
of the way without a second lever. Of course 
there will be cases where blowing-handle can 
only be at front, as when Organ fits into Recess 
almost as deep as itself; but in such event it 
will be better to have hinges at side and Blower 
projecting from front, for Blowist will be little 
more inconvenience than if just round the 
corner, and the advantages of Teachers’ blower 
aud non-interference with front action become 
secured. 

In some cases, where a confined Organ is 
placed in an apse, it will be best to hinge 
Feeders at back, and have a plain Blowing- 
beam projecting from Side very near to Front; 
by this means the Handle will be at some 
shallower point of the apse, and can be as long 
as desired without grubbing” against wall. 


q. No special directions necessary for Cuckoo 
Feeder. 


r. With respect to the particular side chosen 
for hinge when at side, go if circumstances will 
permit of it by convenience of Foot-blower ; 
this, of course, will generally bring hinge to 
right of player, so T-spindle to left of him, and 
pedal thus under bis right foot. 


econd, if no Foote | 


to the distance apart of the Lugs. It will be 
obvious that a certain such distance must be 
maintained, otherwise the deflection of Tug-top 
becomes too great; a safe rule will be the same 
as for Draw. action (see that Depart ment)—viz., 
one-third as minimum ; thus, supposing the drop 
of the Feeder 6in., the two Lugs may be as 
little as 18in. apart, but no closer; this point 
must be kept in view in the entire designing of 
the Bellows. With regard to actual amount of 
drop, it is difficult to give any precise direc- 
tions; care must be taken that it be not too great 
in proportion to width of Feeder across Lug, 
for then space is lost. Of course a narrow rib 
and slight drop are more economical (if not too 
limited) than more drop, for the fold reduces 
the capacity of the Feeder; and although the 
drop is greater, more power is required, or, as 
an alternative, more motion at Blowing-bandle. 
It may be, I think, laid down that, for a Bellows 
containing 40 square feet, Gin. will be a very 
good drop; and that 4in. on one hand and Qin. 
on other may be set as boundaries. 


(To be continued.) 


CANOES AND CANOEING.—II. 
By A MEMBER Or THE ROTAL CAN OE CLUB. 
(Continued from page 4.) 

EDAR is a nice-looking wood, but is apt to 
split when exposed to the sun, and also 

any bumping on rocks will be certain to split 
the planks. For decks nothing equals a aha 
of well-seasoned cedar. Red pine is a hard 


practically useless in a sea, owing to their 
want of sheer, the top of the stem and 
stern - posts being lower than the deck- 
line amidships, which makes ranning dan- 
gerous when the water is at all lumpy. 
They are apt to bury their bows under water 
and lose way, when a following sea is liable to 
swamp them. To remedy this, Mr. Baden 
Powell designed the Nautilus canoe, which was 
built on entirely different lines to the Rob Roy. 
The Ringleader was longer than the former, 
and had less beam, but she cannot be considered 
an improvement on a Rob Roy. Either of 
these canoes will sail well with the wind any- 
where abaft the beam. For full description of 
the Rob Roy, with illustrations, I must refer 
my readers to Mr. MacGregor’s excellent work, 
“Rob Roy on the Baltic.“ I cannot advise 
any one to have anything to do with either of 
the last-mentioned canoes. I will now proceed 
to describe in full the modified Nautilus canoe, 
which I consider to be the best yet constructed. 
The original Nautilus was 14ft. long and 28in. 
beam, height of stem 2lin., stern 18in. The 
following particulars and dimensions will, if 
followed, form the best type of canoe for all- 
round cruising and general travelling purp- ses: 
Extreme length, 14}ft.; beam, 28in. to 30in.; 
height of stem, 2lin.; stern, 18in. or 19in. If 
the canoe is intended for much open water 
cruising the beam should not be less than 30in., 
or even 32in., the greatest beam being about 
12in. abaft, the mid length depth of keel 1iin., 
but if a centre-board is used the keel may be 
reduced to tin. Two watertight bulkheads 
should be built in—one at the back of the seat 
upon which the back rest hangs, the other 2ft. 


heavy wood, not often used in canoe-building, 
but ships’ boats are often built of it. Yellow 
pine is often used for the planks of canoes. All 
spars should be made of this material, being 
light and straight-grained. A mast made of 
pine will break on coming in contact with any- 
thing without tearing up the deck or breaking 
beams. Mahogany is a good wood for canoes, 
large numbers of ships’ boats being now con- 
structed of it. Spanish chestnut is a good wood 
for the timbers, and it is very tough and strong. 
Birch is a very g wood for the beams, 
carlines, timbers, &c. For all-round cruising 
nothing equals English oak for the planking. 
The three floor streaks on each side should be 
strong, the fourth lighter, and the top streak 
of mahogany or cedar, and the deck of cedar, 
well supported by pine carlines let into the top 
of the beams; this gives great strength to the 
deck, and adds very little to the weight. 
Before proceeding to describe the best type 
of canoe for cruising, it will be as well to give 
a few particulars of the Rob Roy and Ring- 
leader class of canoes; the former are about 
14ft. long and 26in. beam, generally of oak, 
with cedar deck, and rigged with one mast and 
a low ugly lugsail. The wellis small, nearly 
square, and covered with a macintoshapron. No 
rudder is used with these boats; they are 


farther aft, the space between forming a locker, 
access to it being by means of a lid behind the 
back rest. The main-mast is stepped about 20in. 
from the stem, the mizen about 3ft. from the 
stern, no foresail is used, but the boom of the 
lug projects 9in. or 10in. before the mast. Both 
masts should be stepped in tubes from the 
deck to the keelson, which may be of copper or 
wood. These, of course, must be strongly 
fitted, as a great strain is put on them when 
under sail. The depth at midships should be 
about llin. from top of top streak to the bottom 
of keel, and the keel should have about l}in. 
of camber—this will give a large amount of 
sheer, and prevent diving when running before 
short seas, and also create a tendency to right 
herself after being upset. In the drawing the 
half deck plan, Fig. 1, gives the half widths 
of the deck line, also the form of well and 
lockers (a, a, a, bulkheads). The body plan, 
Fig. 2, shows the shape of stem and stern- 
posts, also the position of bulkheads, masts, 
&c,; a, a, a, bulkheads; b, locker; e, back-rest- 
The rudder should hang about 4in. below the 
level of keel, and be fastened to the stern-post 
by a long rod and eyes on each, as it may be 
necessary to raise it when coming to shallows 
—lines run from the yoke (which looks better 
if brass), to an arrangement for steering 
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the feet, by which the hands are at full liberty 
to attend the sails. The well is covered by a 
folding wooden cover, hinged on to the front 
combing, and again in the middle of ita length, 
the part near the body being cut out as in the 
drawing, Figs. 3 and 4. With care this can be 
fitted watertight round the combing; the por- 
tion which is fastened to the combing will 
serve as a rest for a compass, which should be 
fastened down by a thumb-screw from the 
inside. 

In very heavy seas & waterproof sheet is 
useful to throw over the whole of the hatch, 
and tucked close in round the body ; this also 
forms a usefal cover to the well when the 
cance is not in use. Ifa centreboard is used 
in a canoe it will occupy the space, A B, 
in the body plan, Fig. 2, and should be made 
of gin. galvanised iron. Paddles.—For general 
cruising work an 8ft. paddle is best, jointed at 
the middle by means of ferrules. This enables 
the dle to be easily stowed under the deck. 
It should be made of yellow pine, free from 
knots, and bound with copper round the ends. 
For travelling, a straight blade with rounded 
ends is better than a spoon-bladed one; the 
latter hold the water better, but are not of any 
use for steering when sailing. An indiarubber 
ring just outside the hand on each side will 
prevent the drippings from running inboard. 
A good plan for carrying the paddle when 
under sail is to have a brass crutch fastened to 
the top streak near the elbow. The paddle 
rests in this, with the blade trailing in the 
water. By this means the boat may be kept 
under control when running before a heavy 
sea, as the rudder is often out of the water. 
Care should be taken to secure the paddle by a 


short line, as it is very liable to get washed | 


away. This once happened to the writer when 
ona cruise six miles from the shore. 


(To be continued.) 
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ASTRONOMICAL NOTES FOR APRIL. 
The Sun. 


j | At Greenwich Mean Noen. 


Souths. 


| Day of Month 


— — 
ig cs ee a — EY 


h. m. 8. h. 
3 55°85p.m'0 
27:26 „ 1 

1 3°55 „ 1 
46 1 

1 

2 


1 0 l 
6 0 
1 0 
7 
15 


2 
1 3:5 

16 11 59 46 62a. m 
21 11 58 38°83 ,, 

26.11 57 42°33 „ 


m 
42 
1 
19 
3 
56 


The same extraordinary inactivity continues 
on the Solar disc. The present rotracted 
od of minimum sunspote, acco but in- 


Mrerently indeed with the 11:11 year period. 


The Moon 
Is New at 9h. 14°2m. at night on the 2nd; and 
enters her First Quarter at Zh. 548m. p.m. on 
the 10th. She will be Full at 5h. 578m. in the 
early morning of the 17th, and enter her Last 
Quarter at 8h. 33-1 a.m. on the 4th. 


Day of | Moon’s Age 


Month. | at Noon. Souths. 
Days. h. m. 
] 28˙4 11 2°2 a. m. 
8 3-6 2 41.2 p.m. 
11 8-6 7190 „ 
16 13-6 11389 „ 
21 18-6 3 323 a.m. 
26 23-6 7 41.3 „ 


2 üññ24!!!7!iſcçWVſä. — 


The Moon will be in conjunction with Saturn 
at 2 p.m. on the 2nd; with Mercury at 7 a. m. 
on the 4th; with Mars at 5 p.m. on the 7th; 
with Jupiter at 11 a. m. on the 24th; with Venus 
at Noon on the 28th; and, last ly, once more 
with Saturn at 3 O clock the next morning. 
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Occultations of (and Near Approaches to) Fixed Stars by the Moon. 


Sa 5 | lg z = Re- | 2 N 
Name of & Disappear- Moon's 0 f e 28 Moon's - 8-3 Bas 
38 ; Sad appear - . d 8 © 
As Star. ance. | Limb. PEIEE P Limb gen aes 
h. m. : h. m. A 
9 | 37 Geminorum| 6 9 51 p. m.] Dark 59 | 108 10 50 p. m.] Bright 267 310 
1084 Geminorum 64 | 945 „ | Dark 25 65 10 33 „ Bright 288 | 330 
13 | 48 Leonis 6 640 ,, | Dark 61 34 748 „ Bright 233 | 217 
17 | 75 Virginis 6 |+ 338 a. m.] N.N.E.| 156 | 188 
27 | 67 Aquarii 6 t 426 „ N. N. W.] 208 | 176 


+ Near approaches. 


Mercury 

Is an Evening Star during the entire month of 
April; and is most favourably situated for the 
observer about the middle of it. At this time 
he seta more than two hours after the Sun, and 
may be well seen in the west witb the naked 
eye on clear evenings. He attains his greatest 
elongation E (19° 40’) at 7 p.m. on the 15th. 

tn cea 


34 Ri h | ` ` 
ght | Declination 
28 Ascension. North. Souths. 
As 
h. m. h. m. 

1 1256 | 9 347 0 45°6 p.m 

6 1596 | 13 479 109, 
11 2 28:8 | 17 77 1103 „ 
16 2 50:9 19 203 1127 „ 
21 3 43 | 20 211 1 64 ,, 
26 3 84 | 20 10°6 0 509 „ 


ann i ———— 
The planet will thus travel from Pisces into 
Aries, without, however, approaching any star 
more conspicuous than the 44 mag. one, ò 
Arietis, North of which he will be found on the 
evening of the 21st. 


Venus 


Is a Morning Star from the beginning of April 
to the end of it, and is an interesting tele- 
scopic objoot, 
a Moon when the latter is nearly six days 
old. 


82 p ea] 
Right Declination 
2 8 1 South. Souths. 
AA 
ery | 
| h. m. 3 h. m. 
1 22 54 8 32 9 27˙0 a. m. 
6 ; 22 18°4 7 42˙5 9 203 „ 
11 22 33°0 7 63 9 152 „ 
16 22 48:8 6 160 9 113 „ 
21. 23 57 5 12:8 9 84 ,, 
26 23 23°2 3 68:0 9 63 „ 


— . — 
The path thus indicated will carry Venus 
from Aquarius into Pisces, through a tolerably 
barren region of the sky. She will be situated 
a degree or two to the North of the 4th mag. 


star, \ Aquarii, on the afternoon and evening | 


of the 15th. 
Mars. 

As westated last month, we shall discontinue 
our Ephemeris of this planet until he ap- 
proaches the Earth again sufficiently near to 
render his superficial detail visible in the tele- 
scope. 

Jupiter 
Ie a Morning Star during the whole of April; 
but is about as badly placed for the observer 
as he well can be. He will be in (so-called) 
quadrature with the Sun at 6 a.m. on the 26th. 
On 


84 : RE 

+ Right | Declination 
g S PRANA South. Souths. 
AA 

h. m E ny h. m. 

1 20 20:8 19 49:1 7 42:6 a.m. 

6 20 23:7 19 399 7 259 „ 
11 20 26°5 19 31°4 7 90 „ 
16 20 29-0 19 23:5 6 518 „ 
21 20 31:2 19 16°5 6 344 „ 
26 20 33 2 19 10˙3 6167 „ 


rooentin; a crescent like that 


Jupiter, starting thus from a point to the South 
of 1 Capricorni, will travel towards the star v 
in the same Constellation. 


We give a short list of the (possibly observ- 
able) phenomena of 


Jupiter’s Satellites. 
ae Satellite. |Phenomenon. — 
h. m. 8. 
3 III Tr E 3 58 O a. m. 

4 IV Ec D 42414 ,, 
5 II SR I 3 41 0 ,, 
7 II Oc R 411 O „ 
7 I 8k I 5 15 0 „ 
9 1 Tr E 3 20 0 „ 
10 III Tr I 436 0 ,, 
15 I Ec D 4 19 51 „ 
16 1 Tr I 255 0 „ 
16 1 Sh E 3 56 0 „ 
17 III SR I 3 26 0 „ 
21 IV Ec B | 2 18 15 ,, 
21 II Ec D $5512 ,, 
23 I Sh I 3 30 0 „ 
28 II Tr E 3 45 0 „ 
23 1 Tr I i449 0 „ 
24 1 Oc R 419 0 „ 
28 III Oc D 2 40 0 „ 
30 II Tr I 325 0 „ 

30 II Sh E 3 43 0 


Ec. Eclipse; Oc. Occultation; Tr. Transit of 
Satellite; Sh. Transit of Shadow; D. Disap- 
pearance; R. Reappearance; I. Ingress; E 
Egress. The printing of a phenomenon in 
italics indicates that its visibility is rendered 
doubtful, either by the brightness of the 
twilight, or by Jupiter’s proximity to the 
horizon. 

Saturn 


Is much too close to the Sun to be visible. 


Uranus 
Is still very well placed, indeed, for telescopic 
observation, as he is visible during the whole 
of the working hours of the night. 


Sd | Right | Declination | 
g eclination 
28 Ascension. North. | Souths. 
2 | 
h. m. | a h. m. 
1 | 9 53˙1 13 406 9 12°8 p.m. 
6 | 9 526 13 42°9 8 526 „ 
11 9 52°2 13 448 8 32°6 „ 
16 9 51:9 13 46°3 8 126 „ 
21 9 51°7 13 47˙4 7526 „ 
26 9 51°5 13 48˙0 7 32˙8 „ 


| 
Uranus will thus never depart very far from the 
immediate neighbourhood of the 5th magni- 
tude Star » Leonis. 


Neptune 
Is in conjunction with the Sun at 4 p.m, on the 
27th; and, consequently, is now wholly in- 
visible. 


Shooting Stars 
Should be looked for on the nights from the 
19th to the 21st of April (and notably on that 
of the 20th). Also from the 26 to the 80th. 
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Greenwich Mean Time of Southing of Ten 
of the Principal Fixed Stars on Night of 
April Ist, 1878. 


Star. Souths. 

h. m. s. 
6 Cancri ia 8 . . 7 16 1°20 „ 
e Ursæ Majoris sis 8 10 42°74 „ 
a Hydræ wae 8 41 21:17 ,, 
Regulus os os . . 9 21 31°93 „ 
4 Ursæ Majoris . . 10 15 44˙31 „ 
& Crateris ee . . 10 32 42°26 „ 
B Leonis 8825 . . ll 2 1340 „ 
B Corvi aes 280 . . 11 47 1436 „ 
a Canum Venaticoru . . . 12 93183 „ 


Spica Virginis ‘ie . ͥ . 12 37 53:36 „ 


The method of determining the Local Mean 
Time of Southing of either of the Stars in the 
above list, will be found on p. 60 of Vol. XXIII.; 
and that of finding the instant of its Meridian 
Passage at Greenwich for any other night in 
April on p. 393 of Vol. XXII. 


ACTION OF COLOURED LIGHT ON THE 
GALVANIC CONDUCTIVITY OF SE- 
LENIUM. 


ATONG other physicists who have been 

studying the variations produced by light 
in the conducting power of selenium is M. 
Forssmann, who, in a recent number of the 
Annalen der Physik und Chemie, deals with the 
influence of coloured light. He employed for 
his experiments bars of cast selenium of about 
2mm. diameter, which were made conductive 
by heating for some time in an air-bath. The 
influence of coloured light was first examined 
by sending the light through glasses of various 
colours to the bar of selenium, and measuring 
the resistance of the latter by the deflections of 
a galvanometer. In one such series of experi- 
ments the following mean values were obtained: 
In daylight, a deflection of 205 scale divisions; 
under red glass, 194 divisions; under blue 
glass, 188; under green glass, 169. Using 
lamplight, direct illumination gave a deflection 
of 175 divisions, while with red glass the de- 
flection was 176, with blue 169, with yellow 178, 
and with green 148. 

From these and from all the other measure- 
ments it appeared that the increase of the 
conductivity is much less when the light passes 
through green glass than when it passes 
through light of another colour: thus the 
action of the green part of the spectrum seema 
to be a minimum on either side of which there 
is a rise. 

Further experiments were made by M. Forss- 
mann with light which was passed through 
some green solutions—viz., those of cupric 
chloride, chromic chloride, selenium in sul- 

huric acid, nickel salt, and others. We may 

ere also give the numbers of our series. While 
in darkness the deflection was 108 scale divi- 
sions, lamplight gave 150 divisions, with cupric 
chloride 116, selenium solution 154, chameleon 
solution 153, and nickel solution 143. The 
entire series of experiments yielded the follow- 
ing results :— 

The ether vibrations passing through various 
liquids modify, in very different degree, 
the conductivity of selenium. A cupric-salt 
solution, although it admits the greater part 
of the visible spectrum, produces nearly as 
much diminution of the current strength, as 
complete exclusion of light. The sulphuric 
acid coloured witb selenium, which was much 
less penetrable by light than the cupric 
chloride, made the current strength even 
greater than in directly incident light. The 
chromic chloride, though quite intransparent, 
gave about the same values as those in direct 
light, and it was the same with the chameleon 
solution. The nickel salt and the indigo 
solution diminished the intensity of the cur- 
rent, and the latter, when sufficiently concen- 
trated, even gave the same current strength 
as was obtained in darkness. 

“From this I conclude,’ says the author, 
< that in general it is not the light vibrations, 
or certain kinds of them, that produce the 
variations of conductive resistance, but vibra- 
tions of another order. The perceptible 
spectrum produced by light, heat, and chemical 
force, embraces only two octaves. It is not at 
all impossible, however, that, besides this 


spectrum, there are vibrations which have 
neither lighting, heating, nor chemical action. 
Might we not attribute to these hitherto re- 
actionless rays the variations of the resistance? 
This question, then, as to the nature of the 
active rays is stillan open one, the decision of 
which remains for future researches. It has 
also yet to be determined whether the change 
in conducting power is to be ascribed to a 
superficial transformation of the conductor, or 
whether it is accompanied by molecular changes 
of the entire mass.” 

In conclusion, M. Forssmann calls attention 
to the following phenomenon. After the 
selenium bar had for some time received ether 
vibrations, which had passed through copper 
salt, the current strength, on removal of the 
copper solution, rose very quickly to over its 
normal value in direct light. With selenium 
solution the opposite occurred. 


IMPROVED YEAST. 


AS improved method of manufacturing 

yeast, which is claimed to yield a strong, 
white, and sweet product, has been recently 
patented by Mr. J. A. Liebert, of Portsmouth. 
The improved yeast is produced at a nominal 
cost, and without the use of chemicals or costly 
plant. It is stated to be of good quality, re- 
markably durable, and equal, if not superior, 
to any yeast of foreign manufacture. The 
patentee takes brewers’, distillers’, or other 
yeast fresh from the tun, and strains it through 
a fine hair sieve, pressing the liquor out by 
means of an ordinary screw or filter press. The 
yeast is then put under a large volume of pure 
cold water in a large yeast-back or other 
similar vessel, stirred well, and allowed to 
settle. About every eight hours, when the 
yeast has fallen to the bottom, the dirty bitter 
water is run off through a tap or bung hole, 
placed underneath at the end of the yeast-back. 
This process is repeated as often as necessary, 
until it is found that the bitterness and colour 
are removed; which is generally effected in 
two or three washings. The yeast is next re- 
fermented in unheaded casks, or other open 


vessels, under a low temperature of about 
from 42 to 45 degrees Frhr. - produced --by 


placing the fermenting-cask in an outer 
vessel, or refrigerator, filled partly with cold 
water, which can be cooled in any approved 
manner, either by the addition of ice or by the 
use of an ordinary cooling apparatus; 23 to 5 
per cent. of pure alcohol is then mixed with 
about 10 per cent. of cereals, such as the flour 
of wheat, rye, buck-wheat, malt, and similar 
cereals, (The patentee prefers a mixture of 
equal parts of finely ground rye-flour, buck- 
wheat flour, and Hungarian or Californian 
wheat flour.) To these ingredients about two 
gallons of hot water is added for every 100 
pounds in weight of the compressed yeast (that 
being sufficient to break up the yeast), the 
temperature being from 170 to 180 degrees 
Fahr. The whole is then stirred into a thin 
mash, and allowed to stand in a covered vessel 
for half an hour, so as to effect the formation 
of grape sugar, which, after cooling, is added 
to the yeast. The latter is then permitted to 
ferment slowly over night, but before pressing 
about 20 per cent. of thick butter-milk or other 
similar albuminous or gelatinous substance is 
added, and also 24 to 5 per cent. of gluten to 
give the yeast a proper consistency, and about 
10 per cent. of farinaceous substance, by pre- 
ference potato starch; the proportions neces- 
sarily varying according to the seasons of the 
year. The yeast is again pressed to obtain the 
proper consistency, and is then rolled with a 
common wooden roller-pin, or other suitable 
implement, to procure a sameness of colour 
throughout; it should then be spread out in a 
dry cool place as long as necessary to allow 
the gas to evaporate; and finally be pressed 
hard into strong bags made of canvas or other 
suitable material, which are sewn up, and kept 
in a cool dry place ready for use. 


MR. H. W. HAMMERSMITH, of South Bend, Ohio, 
bas invented an im proved rail joint, or vice, for con- 
necting broken rails. It consists of a jaw, bearing 
upon the fish plate at one side of the joint of the 
rails, and extending in the shape of a bolt below 
the base toa second jaw. which is secured by a screw 
nut on the end of the bolt, so as to bear tightly on 
the opposite fish plate. 


THE TECHNOLOGY OF PAPER. 
MAKING.—XI.* 

The Various Classes of Paper; Characteristic 
Differences. The Determination of the Ash 
or Loading. Water Supply. General 
Arrangement and Construction of the Mill. 


HE almost endless variety of purposes to which 
the material is now applied involves the pro- 
duction of papers differing very widely in colour 
texture, andstrength. For bank notes and deeds of 
various kinds we must have paper that will stand 
much tear and wear, while for newspapers, which 
are now considered sold twenty-four hours after 
publication, a paper indifferent both as to strength 
and colour will be quite suitable. We must have 
strong, heavy manilla papers for wrappers and bags, 
and light, airy tissues to be applied to such varied 
purposes as making letter books, wrapping up silver 
plate and jewellery, and for decorations of various 
kinds. We mustalso have satin cream-laid note for 
writing our missives upon, and bibulous papers for 
blotting and filtering. 

The papers in every-day use may be classified in 
various ways. For our present purpose it will be 
sufficient to look at them as divided into four groups 
—(1) printing papers, (2) writing papers, (3) wrap- 
ping papers, and (4) miscellaneous papers. The 
first croup comprises about one-half of the entire 
paper manufactured, and of course includes products 
widely differing in their nature. Beginning with 
newspapers, we have a variety of fabrics, into the 
composition of which may enter esparto, straw, and 
wood. Made from all esparto, carefully beaten out, 
and not too heavily loaded, the product may be 
considered quite equal to all the requirements of a 
first-class newspaper. Mixed with, say, 7 to 10 per 
cent. of wood fibre, or 10 to 15 per cent. of straw, 
esparto will give a fairly good paper for the ordinary 
run of newspapers, while with largor proportions of 
wood or straw the strength of the sheet will diminish. 
Straw and wood by themselves do not give strong 
papers, but still they are produced and consumed in 
considerable quantities. The amount of clay intro- 
duced will also materially influence the character of 
the product. A paper made from a short, hard fibre, 
and heavily loaded, may be considered at the bottom 
of the scale, both as regards strength and flexibility ; 
the mere look of the paper may be good enough. 
Next to newspaper papers come common and medium 
printings—they are intermediate in character between 
newspapers and fine printings, and are of almost 
endless composition and tone, to suit the views of 
the printer and his olients—the element of cost 
always boing prominent. They rarely contain any- 
thing of a nature stronger than esparto, and perhaps 
a little jute. Fine printings are more carefall 
prepared than the other varicties we have spoken of, 
the bleaching, pulping, toning, and straining being 
all very carefully attended to, and the strength of 
the fabric increased by the addition of from 5 to 10, 
or even 20 per cent. of strong rags. ‘The beauty of 
the texture of some of these papers is admirable, 
and, perhaps more than any other class of machine- 
made papers, illustrates the perfection to which 
the art bas heen brought. It is comparatively 
easy making beautiful papers when a long price can 
be got for them, such as will enable the manufac- 
turer to use the finest matcrials obtainable, but it 
requires skill and experience to produce the admi- 
rable specimens I speak of with comparatively 
worthless materials, and at small cost. The cetton 
or linen rags to be blended with the esparto are 
put into the beating engine as bleached half-stuff, 
and the two materials are beaten up together. The 
effect of even 5 per cent. of linen upon the character 
of esparto paper is very noticeable, especi as 
conferring s considerable degree of strength to the 
sheet. 

In the second group we have writings of all kinds, 
divisible at once into engine-sized and tub-sized, 
machine-made, and hard-made. The first-named 
variety differs but little from fine printings, and is 
produced to meet the popular demand for cheap 
goods. Engine-sized writings may contain a larger 
per-centage of rag stuffs than printings, and are 
more henvily sized, as well as more highly calen- 
dered. They are generally coloured, too, to meet 
the taste of the consumer. Tub-sized writings 
embrace a very large variety of papers, differing in 
texture, weight, colour, and marking. Among them 
we have some of the most beautiful products of the 
paper-maker’s art, made from the finest, whitest, 
and strongest of materials, beaten so as to retain all 
their good qualities—strength, flexibility, and elas- 
ticity—uncontaminated with mineral matters beauti- 
fully and appropriately water-marked, and surfaced 
to perfection. In recent times I have been struck 
with the close resemblance which many of our 
better qualities of machine-made writings bear to 
hand-made papers, and it seems to me that, with 
skill and care, and the same quality of raw materials, 
machine-made papers need not be far behind the 
undoubtedly fine product of the hand mould. The 
better classes of tub-sized writings are produced 


* Being the substance of the Cantor Lectures delivered 
before the Society of Arts by Mr. W. Anworrt, F. O. S. 
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Some of them contain a small percentage of clay or | the results are satisfactory. The boards have 
l hardening, others starch, either introduced | finally to be cslendered, the rolls by which this is 
or swelled with boiling water, or both agents | done being heated by steam, which enables them to 

be present along with whatever colouring | impart a much higher surface to the goods than they 
matter may be required to give the paper the requi- | would if cold. Before subjecting the boards to the 
site shade or tone. Hand-made writings are always | pressure of the calenders, however, they have to be 
of a high quality, made as they are for those who | steamed fora few seconds to soften them a little; 
can appreciate and pay for an unexceptional article. | in fact, the steaming and hot ealendering are exactly 

The fibres are drawn out so as to retain as much of | analogous to the damping and ironing of linen. 

the original Jength as possible, and the peculiar 

shake which the experience 3 N 3230 ee 

to the mould causes these to interlace into a strongly 

felted sheet. Messra. Hodgkinson and Messrs. SOME RECENT ee IN 

Spicer have sent me some specimens of hand-made | THE METALLURGY OF NICKEL. *—II. 

which aee simpl 1 "a Messrs. By ALFRED H. ALLEN, F. O. S. 
ee ee ee e i (Vice-President of the Society of Public Analysts.) 
which very well illustrate the remarks I have just) V/ HEN New Caledonian ore is treated by mag- 
made. Account-book papers belong to this gronp, nesia for the separation of the iron and the 
and differ but little, unless in thickness and shade, | nickel, the liquid separated from the precivitate 
from the writings we have been speaking of. Much | containing the latter metal is a concentrated solu- 
of the paper used for this purpose is yet made by | tion of nearly pure magnesium sulphate. An essen- 
hand. Artists’ papers may also be considered under | tial part of the invention for which I claimed pro- 
this head. Complaint has been made that papers | tection was the production of magnesium sulphate 
cannot now be got that are absolutely trustworthy | from these liquora by the process of evaporation and 


for high-class work. It is, of course, a serious | crystallisation. Average sam ples of ore would yield | 


matter for the artist to find, after he has spent much | nearly 150 per cent. of crystallised ‘‘ Epsoms,” and 
time and labour in developing his ideal, that the I found that by far the greater part of this amount 
sheet upon which be has been working has lost its was fairly obtainable. If undue dilution of the 
fatness and its surface, and is no longer the thing | liquors be avoided, the fluid separated from the 
of beauty which it appeared to be. I am inclined | nickel precipitate is nearly saturated with magne- 
to think, however, that if paper ever was produced | sium sulpbate when cold. Nor has this becn ob- 
with all the qualities desired it can still be produced, | tained wholly from the magnesite used, for, if the 
and that probably the prevailing ery for cheap goods | ore contain 15 per cent. of magnesia, the yield from 
has not been inoperative in even this department of | that source alone is theoretically equal to 924 per 
the trade. cent. of crystallised sulphate. But it is just this 
The third group embraces papers of the most abundant production of ‘‘ Epsom salts” that pre- 
widely different characters, from the thinnest of | vents the process being a complete success. Any 
to the heaviest manillas. The variety here is | magnesia in the ore necessitates the employment of 
indeed endless, such as to defy even a passing | sulphuric acid for its saturation. It would require 
reference to the various classes in the short time at | very exceptional circumstances to enable the above 
our disposal. Ropes, manilla, jute, aud flax waste | enormous yield of“ Epsoms to be useful as a pur- 
enter largely into the composition of the stronger | gative, but really the chief application of magnesium 
and heavier classes, such as cartridges, manillas, | sulphate is for weighting cotton-cloth. 
hosiery, &c., while sedges, palmetto leaves, rough} <A few years ago the manufacture ok Epsoms ” 
grass, straw, and esparto figure in the lighter aud | in the above manner would probably have been a 
weaker classes. Clay plays an important part, too, | perfect success; but the discovery of the native 
in the composition of some of the cheap heavy papers; deposit of magnesinm sulphate, known as kieserite, 
and various colouring matters added to all the classes | prevents any likelihood of its profitable manufacture 


from various admixtures of cotton and linen fibre. | taken to prevent the temperature rising too j 


multipy the varieties very greatly. 

In the fourth group is embraced all the varieties 
of coloured and faney papers, and to these certainly 
one entire lectare might be profitably devoted ; I 
a for the present, however, leave them un- 


Boards, which can scarcely be included in any of 
the groups, are used for a varicty of purposes, 


from nickel ore, while the present price of nickel is 
insufficient to admit of the process being success- 
fully worked withont regard to secondary products. 
As mentioned before, however, the process is sound 
in prinoiplo and may become uvailable under altered 
circumstances. 

A process somewhat akin to my own has been 
patented by M. Kamienski, ef Paris. 
date his patent has somewhat the priority of mine, 


oy most largely for binding books. ve my specification having been filed before the lapse 


ra used in their manufacture are 
the coarsest kind—indeed what all other mills 
reject can be readily used up in the board mill. 
The machinery involved is much less elaborate than 
that used in producing paper. The finest boards 
are still made en meulds by hand, but the great 
bulk of them are produced en machines resembling 
the wet end of the Fourdrinier or the cylinder.“ 
The raw material is not usually boiled at all, but is 
at once put into the engine. The stuff, after being 
beaten—and of course that is an operation that is 
not carried very far—is run direct into stuff chests, 
and from these on to the wire of the machine, the 
refinement of saud-traps and strainers being dis- 
pensed with. The board is not made at once by the 
=p ne of the stuff upon the wire, aa paper 
is, bat is e in layers. Stuff of the thickness 
necessary to produce boards of medium thickness 
would never draia upon a wire or cylinder, and 
could not well be made uniform with the rough 
materials used; the sheet is, therefore, run out very 
thin, so as to form a sheet something like good 
strong brown paper, and this, after passing between 
the press rolls. winds upon the upper one—which is 
usually of wood—until a sufficient thickness has 
been attained, when it is slit up and removed from 
the roll. The various layers, being pressed into 
each other while quite wet, adhere and form one 
solid sheet or board. Tho roll round which the 
beards are formed is grooved in several places longi- 
tudinally; the grooves serve to guide the knife used 
to alit up the cylinders as they attain the desired 
thickness. As the sheets are removed from the 
roll they are, of course, curved, but are easily 
pressed out flat upon a table. They are then made 
up in piles, alternated with felts, and squeezed in 
the hydraulic press until the bulk of the moisture 
hae been removed. The drying which follows may 
be accomplished in three ways, either by the air, or 
on steam- heated plates, or in kilns ; or the air pro- 
cess and either of the othors may be combined. 
When they are to be dried by the air they are 
either laid out upon grass plots or put up in racks. 
Of course this is avery slow process, and, unless 
in very small establishments, quite inapplicable. 
Steam drying is more rapid, but it is also more 
expensive. Kilns or stoves are just hot-air cham- 
bers, in whieh the boards are arranged in racka. 
The drying is done rapidly in these, and if care be 


of the six months which ended with the publication 
of his patent. 

M. Kamienski dissolves in hydrochloric acid, 
separates silica, precipitates the iron with chlorine 
water and carbonato of magnesium, and then 
separates the nickel from the magnesium, by frac- 
tional precipitations with carbonate of sodium. He 
obtains common salt as n secondary product. It is 
evident that the same objections which render my 

rocess imperfect apply with much greater foroe 
to that of M. Kamienrki. 

As the New Caledonian ore contains only some 15 
per cent. of heavy metals, it is evident that very 
great and desirable concentration would be effected 
by a furnace operation which would get rid of the 
silica and magnesia. Various processes have been 
suggested, in which this principle is applied, the fol- 
lowing being those most worthy of notice. 

M. Jules Garnier has patenteed a process by 
which he proposes to obtain an impure cast nickel b 
melting the new Caledonian ore in crucibles with 
carbon and appropriate fluxes. He also proposes to 
smelt the ore in a blast furnace similar to that used 
for the production of pig-iron, tapping off the 
molten metal at intervals, &c., and subsequently 
refining the crude nickel by puddling or treatment 
in a Bessemer converter. Whenever M. Garnier 
succeeds in working these processes to a profit, 
German silver will drive brass quite out of market, 
and, doubtless, many of our common iron implement 
will be superseded hy those manufactured of nickel. 
Following the precedent M. Garnicr has already set, 
in calling the Caledonian ore ‘* Garnicrite,” he 
might christen the metal resulting from the above 
patented processes the rame ‘‘ Garnicrium”’ or 
** Garnier-nickel.’”” 

The nextdry process for treating New Caledonian 
ore is that of Mr. Alexander Parkes, of Birming- 
ham. As described in his patent, the proeras con- 
sists in fusing oxidised compounds of nickel with 
oxide of copper, finxes, and carbonaceous matter, 80 
as to obtain an alloy of copper, nickel, and iron, 
which is to be subsequently refined. A suitable 


In point of 


and two and a half hundredweights of antbracite: 
these are well mixed and subjected to a good heat in 
a reverberatory furnace for four or five hours, whon 
an addition of from two to four hundred weight of 
granulated metallic copper is made, and after 
another hour the charge is tapped into moulds, or 
skimmed and run into water. To refine the crude 
metal thus obtained, one ton is remelted with two or 
three hundredweight of copper scales, one hundred- 
weight of sand, and a half hundredweight of lime, 
an oxidising atmosphere being maintained. 

This process has been very perseveringly tried, on 
a manufacturing scale, under the immediate superin- 
tendence of tha inventor. As in most of the appli- 
cations of nickel the metal is used in alloy with 
copper, the above method seems admirably adapted 
for the purpose. Tlia first product contains more or 
less iron, and in practice it has been found very diffi- 
cult to refine this even by repeated treatments with 
copper oxide. Thealloy thns containa an excessive 
proportion of coppcr, and German silver prepared 
with it, requires a further addition of unalloyed 
nickel obtained by some other process. This is a 
great disadvantage, but the product vould, neverthe- 
less, have mado its way had the German silver pro- 
duced by it been of good quality. The cause of its 
failure in this respect is vot very apparent. I have 
examined various samples of the copper-nickel 
alloy resulting from the treatment of New Caledonian 
ore by Parkes’ process, and their analyses have by no 
means indicated the origin of the difficulty. The 
following analyses represent the general composi- 
tion of the alloy, a specimen of which is on the 


table :— 
A. B. C. 
Per cent. Per cent. Per cent. 

Arsenio ... mone , trace ... none 
Copper. . 7480 ., 68°31 .. 65°80 
Lead ee eee trace see — ooo trace 
Tron . 87 . 1'47 . trade 
Nickel ELI 23 60 eee 29 08 eee 33°30 


Sulphur... ... 45 ., 25 . 34 


99°11 99°64 


I am far from believing it impossible to overcome 
the difficulty connected with the use of Parkes’ alloy, 
but Iam anable, withont committing a breach of 
confidence, to indicate the direction in which I am 
disposed to look for success. 

An alternative process, described under Parkes’ 
patent, consists in fusing New Caledonian ore with 
fluor spar and carbon, with addition either of sul- 
phur, sulphate of barium, or sulphate of calcium. 
By this means the putentee claims to obtain a sul- 
phide of iron and nickel which he can treat for the 
preparation of nickel by well-known processes. I 
have had some experience with the prodn:t of this 
mode of treatment, and find the results very different 
from what the patentee supposes. By fusing New 
Caledonian nickel ore with fluor spar, salt, sulphur, 
and carbon, there is obtained not a sulphide, but a 
silicide of nickel and iron. A regulus obtained in 
this way contained 17 per cent. of silicon, of which 
2 per cent. was graphitoidal, and the rest combined. 
It might be supposed that the failure to obtain a 
sulphine was due to the volatilisation of the free 
sulphur at a comparatively low temperature, but a 
similar product (though poorer in silicon) resulted 
when I substituted a mixture of plaster of Paris and 
coke for the free sulphur of the previous experiment. 
By somewhat varying the conditions I found it quite 
possible to obtain a sulphide free from silicon. | am 
engaged in experimenting on the whole subject, and 
propose to employ the process for obtaining pure 
silicide of nickel,and to see how far the method is 
generally available for the preparation of metallic 
silicides. It is evidently more convenient than 
those involving the use of potassium silico-fluoride, 
and it will probably much facilitate the preparation 
of graphitoid silicon. 

Before leaving the subject of Parkes’ patent I 
may say that recent experiments made at Birming- 
ham, on a manufacturing scale, have given exceed- 
ingly hopeful results, but success is not yet 
completely attained. 

By whatever method the ore is treated the ulti- 
mate product (except in the case of Parkes’ copper 
nickel) is a more or less pure oxide of nickel. This 

is reduced by heating in pots with charcoal. The 
| curious masses of metallic nickel known as cube 
nickel are made by mixing the oxide with wheat 
flour and water, so as to form a thick paste, which 
is cut into cubes with a knife and dried. In some 
| cases the flour is omitted, the precipitated oxide 
| being itself cut into eubes. The cubical masses are 
i heated in a plumbago crucible, with charcoal 
powder. 

Commercial nickel varies much in quality. Some 
samples are mere alloys of copper and nickel, All 
the so-called “nicked coins” are really copper- 
| nickel alloys, containing a large proportion of 
copper, generally two-thirds of the whole weight. 


mixture consists of one ton of ten per cent. ore, four Copper is in no way objectionable in nickel to be 
used for the manafacture of German silver, but the 
presence of more than traces of iron, sulphur, lead, 


and antimony must be carefully avoided. _ 
In analysing samples of commercial nickel and 


hundred weights of fluor-spar. half a hundredweight 
of rock salt, four hundreaweights of copper scales, 


J 8 
* A paper read before the Chemical Section of the 


Society of Arta. 
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nickel alloys it is well to remember that the 
deservedly favourite method of precipitating copper 
with the thio-sulphate (hyposulphite) of sodium can- 
not be mentee as very considerable quantities of 
nickel are liable to be simultaneously precipitated. 
Results obtained by this process are sometimes 
erroneous to the extent of 5 per cent., or even more. 
As nickel alloys are valued by the units of nickel 
-contained, and nickel is worth 4s. to 5s. per lb., this 
difference is quite intolerable. A process I have 
largely employed with exceedingly satisfactory 
cesults is the precipitatien of copper as cuprous 
-sulphocyanide, by adding an alkaline sulphite and 
sulphacyanide te the faintly acid solution of the 
alloy. Another good method is electrolysis in an 
acid solution of the sulphates. After removing the 
copper the nickel may be thrown down in the 
same manner in the solution rendered strongly 
Ammoniacal. 


NOTES ON THE TELEPHONE.—II.* 
By R. M. Ferauson, Pa. D., F. R S. E. 


IRST, to show the utmost extent of a disc vibra- 
tion, I connect a telephone with the galva- 


_ nometer, and then tap on the disc ; the deflection of 


the spot of light so made must be indefinitely greater 
than any one made by sound. I put my finger 
down and keep it there, for if I let it up suddenly 
again, the motion and counter- motion, producing 
opposite currents, would eliminate each other. 
aow lift the finger, and you see that in each case 
the displacement of the spot of light is hardly żin. 
I now take this two-pole magnet (Fig. 3), and 
bring quite close to it a heavy piece of iron, one 
vibration of which sends the light off the scale, and 
when I cause it to vibrate quickly with my hand, 
you see the sort of fixed quiver of the light. The 
currents here generated are indefinitely stronger 
‘than those of a telephone can be, and yet if they are 
despatched through a telephone their presence is 
‘utterly ignored. To make the case still stronger, I 
take a 281b. iron weight, which is a disc of tolerable 
dimensions, and as I cannot well shake such a diso, 
in presence of the magnet, I shall shake the magnet 
in presence of it. Here again the agitation of the 
spot of 19 is as before, ard the telephone is deaf 
to the whole proceeding. I shall now vary tbe 
experiment. I shall press the magnet close to the 
weight, and tap very faintly with the handle of a 
screwdriver on the other side of the weight, and the 
telephone does not miss a single tap. There is 
something remarkable in the sengit ic eneas 
of the telephone to sounds in the disc and core as 
compared with its indifference to strong undulatory 
currents. Even when the magnet is placed on an 
- armature of polished iron much heavier than itself 
and pulled away without noise, the telephone is still 
silent. The tug feltin drawing away the two from 
each other might make one think that if any 
ordinary magneto-electric undulation would effect 
the telephone, it should be one thus generated. How 
different is the action of the infinitesimal galvanic 
pair already referred to? Each individual break 
makes a distinct tick, tbough the strength of the 
current it transmits is immeasurably weaker than 
that induced by drawing away the armature, and 
the series of breaks or partial breaks is distinct] 
heard when the connecting wires ran loosely on eac 
other. This surely must arise from the fact that 
the telephone records an electric break or momentary 
current, but not an undulation. One could scarcely 
fancy anything nearer a break than the fall of 
-eurrent strength after the first parting of the 
armatare from ite magnet. Still, the shading away 
ok the current corresponding to the after withdrawal 
of the iron from the poles prevents anything like a 
‘decided break. But it may be said that in vibrating 
bodies no individual vibration is heard. It is only 
the vibrations in series in a note or noise that are 
‘audible. But bow does it happen that the single 
break in the circuit of almost the weakest pair that 
can be made is telephoned to perfection, if the 
principle advanced be not true? It may seem 
extreme to distinguish thus between a break and an 
undulation, but I shall cite two other examples. I 
have a magneto-electric machine that is electrically 
equivalent to a battery of six or seven Bunsen 
elements. The armature revolves about forty times 
in a second, and gives off in the same time eighty 
currents, each of which is an electric undulation of 
-considerable depth from a high maximum to a low 
minimum. When I put the telephone in circuit and 
work the machine, those undulations are rendered 
by a dull whirr mingled with the sound produced in 
the iron by its rapid rotation. When the motion of 
the armature is slow, nothing but the latter noise is 
heard, and the electric undulations do not crop up at 
all. But if I substitute for this powerful instru- 
ment a medical magnetic machine, the wave of which 
is, even in highly resisting circuits, of much less 
strength, but whose undulations are cut short near 
their maximum, each electric throb thus imparted 
sounds like the tap of a hammer, and when the 
machine is driven fast, the series of such becomes 


"A paper read at a meeting of the Royal Scottish 
ety of Arts, and published in the Engineer, 


almost insupportable. It is manifest, therefore, 
that in the 5 an undulation spoiled is an 
undulation gained, and that if any undulation can 
have an effect on it, it is not because it is an undula- 
tion, but because it approximates to a momentary 
current. The second illustration is this :—I take 
the finest platinum or German silver wire, and attach 
one end to the terminal wire of a galvanic pair. I 
take the other terminal and run it up and down 
rapidly on the fine wire without breaking contact, 
so as to lessen or increase the circuit resistance by, 
in an unbroken way, shutting out or including the 
resistance of these highly non-conducting wires — 
the action is not marked by the telephone. If I 
attach the ends of the fine wire, one to each 
terminal, and place one terminal on any portion of 
the fine wire, or take it off, thus shunting off or on 
the resistance of the intermediate wire at once, the 
telephone now answers to the electric pulses thus 
made. It would thus seem that the telephone 
answers to an electric pulse or break, but is 
incapable of rendering the fine outline of an undula- 
tion, and that each electric pulse is recorded in the 
instrument as well as the series of them. In con- 
tinuation of this argument, I would mention an 
investigation I made with reference to the form of 
the telephone. It struck me that as in all magnetic 
actions where the two poles play together, any effect 
in moving armatures is much enhanced as compared 
with the action only of one pole, the same would be 
found in the telephone. All telephones hitherto 


I | only bring one pole into play. To test if such would 


be the case, I constructed a magnet of the shape 
shown in Fig. 4. I took an ordinary shiling 
magnet, and screwed an iron pin, jin. long and in. 
in diameter, to one pole, and put a lin. bobbin of 
007 copper wire on it. On the other pole and iron 
stage P was erected, to which was screwed an iron 
ring Shin. outside, 2§in. inside diameter, and zin. 
thick. On the under side of the ring a disc was 
soldered, with as little tin between as possible. The 
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object of the heavy ring was to give body to the 
disc, and to continue the magnetism of the other 
pole all round it. I began to construct on the 
vibrating theory, and found, when I got all to act 
that the disc of ferrotype plate conveyed the soun 

well enough, but was accompanied with a metallic 
jingle. It was too thin for its size. As I did not 
wish to make a very loud instrument, but oniy to 
try an experiment, Í did not change the ring, but 
used a thicker plate. I found No. 28 or No. 25 un- 
tempered steel plate to answer well. For one of the 
magnets I provided a stage of brass instead of iron, 
so that I could demonstrate the difference between 
a two-pole and a one-pole telephone. On sending a 
message, and keeping one of these in each hand, I 
found that the iron-staged instrument was louder 
than the other. To the bobbin sole I fixed a brass 
arm, S, with an adjusting screw to regulate the 
distance of the disc from the pin. The effect of 
distance here is very marked, a thick disc being 
only raised, and nothing more, from the pin to 
insure the best effect. Taking off the disc, and 
laying bare the pin and platform, I now took a box 
of tinned iron plate, 2in. in diameter and lin. deep, 
and putting my ear to the open end, I gradually 
brought it close to the pin to hear the musical scale 
sung by a person in a distant room. When the 
middle of the box was held just over the pin, so as 
to act clear of it, the sound was as in the usual 
telephone. I then laid the box down on the pole, 
and expected the sound to die away. But no; it was 
still there, but like the faintest echo miles away. I 
then gradually shifted the box towards the other 
pole stage, and it grew loud till, when it was fairly 
on both poles, the sound broke forth again, but not 
so loud as in the vibrating position. I could, how- 
ever, not only hear a message, but faintly send one. 
I then carefully listened to hear any sound that the 
pin might emit, for I was sure it was there, but I 
heard none. I next put the magnet in the circuit 
of a Bunsen cell, charged with water, and produced, 
so to speak, a galvanic message, by rubbing the 
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connecting wire against its binding screw, and 
repeated the same experiment with much the same 
result, only the difference between the vibrating 
positien and the two pole positions was not so 
marked. The sounds were now loud enough to be 
heard in a room, and the pin made itself heard at 1ft. 
off. I now repeat this experiment. The scratching 
sounds you thus hear are familiar to any one who 
has dealt with the Reis’s telephone, and prove un- 
mistakeably the identity in action of the two 
instruments. 

I proceed to develop what I consider to be the 
theory of the telephone. The firat great contribu- 
tion to telephony comes from America, where in 
1837 Page discovered the sounds that accompany 
the magnetisation of iron. His observations have 
been very much extended by the Germans. I shall 
endeavour to demonstrate these sounds to you by 
means of the two bobbin magnet I have once or 
twice referred to; and as it plays a considerable 
part in my communication, I may here describe it. 
It is a horse-shoe magnet (Fig. 3), about Sin. in 
length. A pin is screwed at right angles to one 
pole; and in order to allow the pin on the other 
pole to be ltin. distant, so as to admit of large 
bobbins on the pins, an iron plate is attached, into 
which the pin is screwed. e pins are jin. thick 
and lin. bi h, the bobbins are nearly Iz in. in 
diameter, and are filled with 007 copper wire. The 
resistanee of the two is 200 ohms. This may not 
be the best for the purposes for which I use it, but it 
dees well, and I have not sought to change it. The 
pole pins are flat on the top, and keep fixed any 
article of iron placed on them, partly by their fiat- 
ness and partly by the strength of the magnet. 
When the flat round box (Fig. 3), made of thin 
sheet Sin. in diameter and gin. deep, is put on the 
pole, the magnetic sounds can be well shown. I 
work now with Bunsen cells, and I close circuit 
by dipping this wire in a cup of mercury. A sound 
is heard, but so faint as to be only heard by those 

uite near it; but when I break circuit by taking 
the wire out of the cup, a loud tick is beard audibly 
for a considerable distance. You hear it almost 
reaches to the end of the hall. These ticks indicate 
a new molecular disposition in the iron, its particles 
in the line of magnetisation taking a new set with 
the magnetism, and then relapsing into their former 
state on the demagnetisation caused by the ceasing 
current. Refined observers, such as Joule, find that 
the iron lengthens in magoetisation, and of course 
shortens to its old size when left to itself. The 
sound thus produced is at basis a molecular vibra- 
tion, though it may involve in it the ordinary trans- 
verse ant vibrations. In the single 
tick these last sound loudest. In rapid series, how- 
ever, it is alleged by several observers that it is 
the molecular vibrations chiefly that sound, though 
these may be accompanied sympathetically by 
ordinary vibrations. When you make and break 
contact suddenly the initial and final tick sound 
together. If we understood the conditions in which 
these magnetic sounds are best produced, we should 
be in a position, I humbly think, to construct the 
best telephone. We can learn something of these 
by putting one or two pieces of iron on the poles. 
Toa certain extent size increases the sound, as you 
will hear, when I put a 2in., a 4in., and a Gin. plate 
on these poles. Generally, however, a certain size 
answers best for a certain position of poles. Thin 
plates are loudest, and thick plates seem to keep 
the sound within them. I have here an ordinary 
glue-pot of cast iron, with two holes in it for screw- 
ing it tightly to the poles. The ticks from it, 
though soarce T audible in a room, are given as thin 
tinkling sounds to those near it. Anything made 
up in the form of a closed box, however, sounds 
loudest, as you perceive, when I put a 3in. disc 
and a 3in. box on the poles. Shallow boxes can be 
used instead of plates for telaphones. Deep or larga 
boxes, though they may increase a musical sound, 
sound hollow in speaking. These magnetic sounds 
are always louder when thereis facility of vibration. 
The magnetic force plays beston the best instru- 
ment. ence, perhaps Bell’s vibrating dise is the 
best form of development or resonance for these 
magnetic sounds. He has discovered a method of 
making magnetic sounds loud and audible, just as 
a musical-instrament maker succeeds best who 
makes the best sounding box for his strings. The 
tick, too, that a plate gives ont is almost exactly 
what it emits when it is gently tapped, and when 
you tick and tap alternately with about the same 
loudness you can scarcely discern the difference. 
We have, however, at basis a moleculer action, of 
of which the vibrations of the armature plate are 
but a manifestation. We may have in ite vibrations 
a momentary redistribution of magnetic matter in 
a magnetic field; but it is not the simple play 
between magnet and keeper that is the essence of 
Professor Bell’s theory. The action occurs when 
the keeper lies fired on the poles, and without a 
keeper at all, for with electric messages powerful 
enough the core of the magnet itself sounds without 
any aid. The magnetic conditions of this action are 
as yet comparatively unexplored territory. 


The next stage in the history of telephony was 
Reis’s application ef these ticks to the telegraphing 
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of musical sounds. The magnetic ticks of the 
plates and veesels just examined are, for the most 
part, the fandamental notes produced by transverse 
vibrations. When the current is frequently inter- 
rupted, the individual ticks are no longer observed, 
a note is produced, dependent in pitch solely 
on the frequency of the interruptions. is note is, 
however, acoompanied by the metallic clang of the 
fundamental note, and the sharpness of the former 
is thereby much impaired. It is, therefore, of the 
utmost importance to suppress this confasing accom- 
iment, and this is done in every good telephone 
ty dainpieg or muffling the fundamental note. This 
is affected by jamming the diaphragm between two 
pieces of wood, so that it sounds dull and dead quite 
without clang. When a weak galvanic pair is ex- 
temporised by putting the blade of a knife in a 
tumbler of ordi water, and the other element is 
supplied by the end of the copper wire coming from 
the binding screw of a Bell telephone, and when 
the wire from the other screw is made to touch the 
part of the knife above the water, the first magnetic 
tick is heard, and when it is lifted the second sounds. 
In either case it is a dull tap. The loudness and 
unmusical character of these ticks is a rough test of 
the loudness and definition of the instrument. It 
conforms to acoustic principles that any single vibra- 
tion repeated with any degree of intensity, in any 
order, and with any rapidity, will be able to render 
all the complexities of articulate speech. The 
magnetic tick or tremor is capable of allthis. We 
have but to send electric currents, which are the 
electric interpretation of these sounds, to such a 
magnetic arrangement, and the tick will reproduce 
them to perfection. Everything depends on the 
perfection of the sending instrument, and therein 
chiefly lay the imperfection of the Reis telephone. 


We now come to the crowning stage in the history 
of telephony. Professor Graham Bell, in addition 
to developing the receiving instrument of Reis, has 
shown that the receiving instrument makes a perfect 
sending instrument. ‘That it does so, as he repre- 
sents, is open, as we have shown, to grave question. 
It is much more likely that the sending action is 
the converse of the receiving action—viz., instead 
of electricity producing sound tbrough molecular 
action, that sound produces electricity through 
molecular action. Vibrations play their part in 
this as in the magnetic tick, in some way heighten- 
ing the action. Each element of sound may be 
something like the tick which is converted into a 
momentary current, and recorded at the other end. 
If there be such molecularly generated currents, 
their presence has not hitherto been suspected. 
Nothing but a magnetic substance produoes them; 
nothiog but such can reveal their existence. 

I would sum up what I humbly submit as tke 
theory of this perplexiog instrument. At the re- 
ceiving station it can be proved well-nigh to demon- 
stration that it is a molecular tremor or vibration, 
and not a vibration mechanically produced, that 

emits the sound, and this molecular vibration be- 
comes louder the easier the sounding body vibrates. 
Seeing that there is the most perfect correspondence 
between the sending and receiving instruments, 
there is every reason to to believe that the sending 
instrument exhibits the converse action to the 
receiving instrument, and that there again sound 
acts on iron so as to prodnoe molecular changes, 
the electric power of which is mach enhanced by 
the vibration of the sounding body. 

That this theory is not all speculation, I introduca 
to your notice a new form of the telephone, half Reis, 
half Bell. It is nothirg else than the two-bobbin 
magnet (Fig. 3) with the shallow tin box, B, placed 
on its poles. Here there is no vibrating disc. We 
might call it a fixed plate telephone, for the box is 
held firmly by the poles. With two such instru- 
ments I have occasionally worked quite satisfac- 

torily ; but as it is only here in pieces, and not put 
up for use, its action is not yet quite to be depended 
on. However, it has reached the stage that, with a 
dise telephone at the one end and it at the other, 
messages can be clearly given and received by it. 
have had no labour in the construction, as the parts 
of it were made to develope magnetic sounde. It 
might be called a free and easy telephone, for any 
scrap of iron laid on the poles will send or receive a 
message in a sort of way, very much proportional to 
the powers, as you have heard, of showing magnetic 
ticks. I can easily send a musical message through 
this cast-iron glue pot—sometimes even a verbal 
message. I can also with ease deliver a message 
throngh a biscuit tin. The shallow tin box is 
selected because it is the most resonant of magnetic 
sounds. Still, even here vibration follows hard on 
the beels of molecular action, for I cannot screw 
these boxes firmly to the poles without very muck 
weakening the sound. They can be pressed, how- 
ever, by a wooden frame on the poles without com- 
promising their action. On the other hand, if they 
rock on their poles, the message is not well sent. 
The bearing of the fixed plate telaphone on the drift 
of these notes must be evident to any one. Reis's 
telephone was an iron wire in a coil. In the present 
apparatus the wire and coil is only bent up into a 
horseshoe form, and a box put on the top. The 
wire or core of the magnet emits sound when the 


currents transmitted are strong enough. The bor 
only serves to bring them into relief. With weak , 
currents I must use the box, fer my ear is not sensi- 
tive enough to hear them in the core. So much for 
galvanic currents. With telephonic currents the 
box is again necessary. Is it not almost a certainty 
tbat I should also hear by the core if my ear were 
sharper? The Bell receiver is thus not essentially 
different from the Reis receiver—itis only an improved 
mo lification. When I speak through one of these 
telephones I use an instrament, in my opinion, 
identical with Bell’s; and when I receive at the 
other end, I have only the developed knitting-pin 
and coil of Reis. 

Before concluding, I would only guard myself 
against the possible imputation of not fully apprecia- 
ting the genius of the man who bas presented the world 
with this wonderful gift. I have endeavoured to 
prove that in fature books of science Bell’s dis- 
coveries will be given as twofold; first, having 
devised, perhaps, the best way of developing magnetic 
sounds in iron; and, second, of showing that the 
condition produced in iron by external sounds results 
in electricity. But I cannot close my eyes to the 
fact teat it is easy to register or examine a thing 
when it is got. The getting of it is the important 
matter. Every problem is easy when it is solved, 
but that does not detract from the merit of him who 
solved it. Professor Bell has furnished new material 
for thought and advancement, which othera may 
work up as they may, but his is the merit of creative 
power. 


PRACTICAL MECHANISM.—IV.* 
By MR. Jos RUA Roser, M.E. 
Teeth of Gear Wheels. 


JS selecting which of the curves previously de- 
scribed shall be applied in the formation of a 
wheel or wheels the constructor is governed by the 
purpose for which the wheel or wheels are to be 
used, because the conditions will not always admit 
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of the employment of the theoretically most de- 
sirable form of tooth. It is perhaps the better plan | 
to first explain the mode of construction of the 
various forms of teeth, and to subsequently explain 
the conditions which determine the selection of 

either form. First, then, for a pair of wheels in- | 
tended to work together, and not designed to work | 
in gear with any other wheels of a different diameter, 

teeth having epicycloidal faces and radial flanks 

are usually conceded to be the most desirable. If, 

however, wheels require to operate with others 

having a different number of teeth they are termed 

interchangeable wheels, and require to have hypo- 

cycloidal instead of radial flanks, the faces remain- 

ing epicycloidal as before. Both of these forms of 

teeth are termed epicycloidal, as contradistinguished 


* From the Scientific American, Continued from p. 494, 
Vol. XXVI. 


| from involute teeth. Epicyoloidal teeth are em- 


ployed when the distance between the centres of 

the wheels in gear is permanently fixed, but when 

this distance is required to vary, involute teeth 

oh preferred for reasons which will appear in due 
me. 

On account, however, of the difficulty of con- 
structing epicycloidal teeth for pitches less than 
about žia., it is the usual practice to apply the 
involute curve to all pitches of that and less pitch. 
Small cut gears, both involute and epicycloidal, 
have indeed been made of late a special manufac- 
ture, and from the refinement of construction 
attending their production under these circum- 
stances, they are obtainable in far more perfect form 
than it would be practicable to make them in the 
ordinary course of workshop manipulation. Fine 

itch gear construction, both as regards the 
involute and epieycloidal forms of teeth, is indeed so 
entirely a branch by itself that it must receive 
separate treatment. R 

Let us now proceed with the construction of a pair 
of wheels to work together and not to gear with any 
other wheels. The distance between the wheel 
centres being permanent, we select, according to 
custom, epicycloidal teeth with radial flanks. If 
then we are given the diameter of the wheel at the 
pitch circle, and the pitch and number of teeth, we 
may proceed at once with the practical construc- 
tion; but it is obvious that the circumference of 
the pitch circle mast be such as will be divisible, 
without leaving a remainder, by the given pitch, 
otherwise there would be at one part of the wheela 
fraction of a tooth—a construction which is im- 
practicable ; so that if the circumstances of the case 
require a definite circumference of pitch circle, the 
pitch of the teeth must be made such as will divide 
into that circumference without leaving a remainder ; 
but if the circumstances compel a definite pitch we 
must make the pitch circle of a circumference 
divisible by the pitch without leaving a remainder. 
If one of two wheels is to be twice as large as the 
other, one will contain twice as many teeth as the 
other; hence it is much more simple to gauge the 
size of the wheel by the number of teeth it contains, 
and to avoid calculations in the workshop. Most 
workmen have a printed table containing columns 
of figures under the following headings, ‘‘ Number 
of teeth,” Pitch 1”,”’ Pitch 2“, &., Diameter 
of wheel,“ &., so that a ready selection of pitches 
or diameters suitable to any given circumstances 
may be made; or, finding none to exactly suit the 
requirements, we may select the nearest, varying 
either the pitch or diameter as may be most 
suitable. It will generally be found that the pitch 
diameters of wheels for certain pitches and numbera 
of teeth run to two or three places of decimals, and 
that these decimals are not convertible into such 
fractions of an inch as are marked on ordinary 
measuring rules. This, where accuracy is required 
(and accuracy is invaluable in gear work), has been 
a serious drawback in the practical operations of 


| tbe workshop. The special steel gear rules of 


Brown & Sharpe are therefore a boon to careful 
workmen. These rules are marked in fine clean lines 
to various fractions of an inch, as 6, 7, 8, 9, 10, &c , 
up to 38ths, enabling the setting of the compasses 
to correct radius as well as their ready adjustment 
to chord pitch. 

The diameter at the pitch circle and the pitch and 
number of teeth being determined, we have to find 
the proper addition to make to the radius of the 
pitch circle for the points of the teeth, and this 
addition is termed the addendum or depth beyond 
the pitch line, as marked in the wheel scale. The 
proportions in that scale are those given by Pro- 
fessor Willis, which proportions are now almost 
universally acepted, exceptit be in eo far as regarda 
the question of clearance, which we will leave for 
future consideration. Referring to that scale, then, 
we add to the diameter of our pitch circle an 
amount equal to twice the depth beyond pitch 
line” given, for the selected pitch, on the scale, 
and we have the total or extreme diameter to which 
the wheel must be turned, and while the wheel is 
in the lathe we must strike a fine circle, of correct 
diameter, to serve as the pitch circle. Our next 
duty is to divide off the wheel at tho pitch circle 
into as many divisions as there are to be teeth in 
tre wheel, and in the case of the larger wheels this 
is no easy task, because the pitch given so far is 
the arc pitch, and we have to convert it into chord 
pitch. This we may do by the construction given in 
Fig. 24, p. 494, Vol. XXIV. ; but even by that con- 
struction it is impracticable to set the compasses 
to the exact proper distance, because an error of 
half the thickness of a line will be multiplied on 
going around the wheel by as many times as the 
pitch is contained in the circumference of the pitch 
circle, so that ina hundred teeth the error would 
amount to the thickness of fifty lines, and as all this 
error would fall upon the laat tooth it would be too 
great to be admissible. By the construction shown 
in that figure we may set the compasses fO near as 
to save spacing over the wheel two or three times, 
and this is a great assistance; and since it is im- 
practicable to set the compasses so finely as to 
space off the wheel to positive mathematical 
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accuracy, we can only adopt a method that will be 
practically correct and that will divide whatever 
error there may be between a number of teeth ; 
and this may be done as follows :—Commencing 
(for a wheel having an even number of teeth) at 
any t, A, upon the circle, Fig. 26, we mark off 
on the left and outside of the circle as many 
divisions as equal in number one-half of the re- 
quired number of teeth, the last division so made 
being denoted in the figure by B. Commencing 
again at A, we mark off the same number of 
divisions on the other outside of the circle, arriving 
at C, and midway between B and C on the circle 
we mark a point, D; and no matter whether the 
compasses were set correctly or not, D will be ex- 
actly diametrically opposite to A. It may occur to 
the reader that D may be more readily obtained by 
a straight edge intersecting A and B, and carried 
across to D; but the process as here carried out 
shows us tbat the compasses are set too close to- 
gether to an amount equal to the one.eighteenth 
part of the distance betweon C and D at the pitch 
circle; hence we may oilstone the compasses with a 
slip a slip of stone applied to both points on the 
inside so as to correct them. 

Meantime the wheel having an even number of 
teeth, A and D are two correctly marked divisions. 
With our compasses corrected to the best of our 
judgment we proceed to obtain two more correct 
divisions as follows :—Starting at D, we mark within 
the circle the lines 1, 2, 3, 4, and then starting 
from A we mark the lines 5, 6, 7, 8, and 9, and the 
centre between the lines 4 and 9 is another correct 
division, and if the lines exactly meet at the circle 
the compasses are correctly set; but, if not, we may 
oilstone the points again. Here it ia to be noted that 
in the divisions marked to obtain our first point, D, 
the marks were all made outside the circle, and all 
short and of about equal length, while the divisions 
to obtain our second point, E, were marked within 
the circle; the object of this is to keep the lines 
distinct and thus insure greater accuracy. On small 
wheels it is sometimes advisable to step the points 
of the compasses around to set them approximately 
correct without drawing any lines, the object being 
to avoid having a confusion of lines. Starting again 

D, we mark the lines from 10 to 13 inclusive, 
and starting from A, we mark those from 14 to 18 
inclusive, obtaining the point, F, correctly. Con- 
tinuing this process between A and E, E and D, 
D and F, and F and A, we may step or divide off 
the wheel more accurately than is possible by any 
other means with compasses, and the error, 
whatever it may be, will be too fine in itself and 
too widely distributed to be found by any ordinary 
workshop measurement. If, however, the number 
of teeth in the wheel is an odd instead of an even 
one the process requires to be slightly varied, as 
follows : Setting the compasses as near as possible 
by the method shown in Fig. 24, we start from 
any point, 1, Fig. 27, and step off the divisions 
from 2 to 9,and then commencing again at 1 the 
divisions from 10 to 17, and the error of the set 
of the compasses wil be shown in the difference be- 
tween the distance between 17 and 9 and the set of 
the compasses, and since there are 17 divisions in 
the circle the compasses require altering to the 
1-17th part of the differonce. This being dono as 
nearly as the judgment can determine, we find the 
centre between 9 and 17, which must be done with 
another pair of compasses. because it is imprac- 
ticable to reset the pair first used as true as the 
constraction has enabled us to do. We then draw 
a straight line, L, Fig. 28, and with the first pair 
of compasses, with one point resting on the line 
and used as a centre, we mark a section of circle, 
M. Then resting the other compass point upon 
the intersection of M and L, we draw the section 
of circle, N, and from M to N will be the length 
of each division. Taking the second pair of com- 
passes, we find on the line, L, the centre between M 
and N, producing the point, O. Adjusting these 
compasses so that one point resting upon O, the 
other exactly coincides with M and N respectively, 
we, with these compasses, rest one point in the 
centre, A, and mark on the inside of the circle the 
lines, Band C, and the distance between C and B 
will be that of the first and adjusted pair of com- 
passes. Then, starting from B, we mark on the inside 
of the circle the divisions, the lines, D E F and G, 
and then eommenciug at the point 1 we mark also 
inside the circle the divisions, H IJ K, and equi- 
distant between K and G on the circle we obtain 
another of our permanent and correct points of 
divisions. This process we carry ont on the other 
side of the circle, beginning first at C and thenat 1, 
producing another permanent division equidistant 
between P and Q at the circie. We have thus 
obtained five accurate pointa of division, repre- 
sented by the points, I, C, B. KG, and P Q, on the 
pitch circle, and continuing the process from those 
points we may obtain all the others, and tous 
obtain an accuracy that would be unobtainable by 
stepping entirely around the circle. 


F. ROSETTI finds the temperatures of the flame of 
the Bunsen burner to be in the external envelope, 
1,350° ; in the violet portion, 1,250° in the blue, 1, 200% 
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(THE Committee of Public Accounts, in one 

of their reports refer to the expenditure 
in the Science and Art Department in the year 
ended March 31, 1877. They say that the total 
cost of the Loan Exhibition will probably 
exceed £15,000, an expenditure incurred with- 
out the knowledge of Parliament or the sanc- 
tion of the Treasury. Apart from all con- 
siderations as to whether or not the Exhibition 
was worth the money, a very serious—the 
committee call it“ grave’’—irregularity has 
heen committed by some persons in authority. 
If the House votes a sum of money, or the 
Treasury sanctions its expenditure, John Bull 
may grumble, but he knows that the vote has 
been regular, or that his servants are prepared 
to justify their sanction, but in this case a sum 
of £15,000 has been expended without the 
sanction of the Treasury, and without a vote 
from Parliament. If the money was spent in 
the bona-fide expenses of that Exhibition there 
is nothing more to say except—Don’t do it 
again; but from the manner in which a request 
for the items has been trented a very unplea- 
sant suspicion has got abroad that something 
more than a “ grave irregularity’? has been 
perpetrated. Hence the mild recommendation 
of the Committee of Public Accounts—that, 
whenever it is proposed to hold an exhibition 
which will in any material degree increase the 
expenditure under the various sub-heads, a 
note to that effect should be appended to the 
estimates for the information of Parliament, 
will not satisfy the present critics, and will not 
inspire them with any confidence in the ability 
of the Department to advance the best interests 
of science and art. 


The death is announced of Dr. J. R. Mayer, 
at Heilbronn. The deceased was famous as 
the propounder of the mechanical theory of 
heat. 


At the Royal Institution recently Lord 
Rayleigh “ discoursed’’ on the explanation of 
certain acoustical phenomena—mainly with 
reference to the maintenance of vibrations pro- 
ducing sound, especially by means of hent: A 
modification of a Trevelyan rocker was shown 
to be capable of producing a continuous sound, 
the maintenance of the vibrations depending 
in all cases upon the maintaining force being 
applied at the right moment. The hydrogen 
singing flame was shown in various forms, 
Lord Rayleigh saying he had worked out the 
explanation mathematically, but hesitated to 
put it into a colloquial form. A simple glass 
tube, with a ball at one end, when heated, gave 
out a continuous musical note, as also did a 
tube with a wire grating in it, the grating con- 
tinuing the note after the tube was removed 
from the source of heat. Lord Rayleigh said 
he believed the explanations usually given of 
many of these phenomena were incorrect, but 
from the nature of the conclusions at which he 
had arrived, and the short time at his disposal, 
it was impossible to describe them to the 
audience. Presumably they will appear in the 
second volume of his Theory of Sound.” 


At the meeting of the Edinburgh Royal 
Society last week, Prof. Tait gave an account 
of his investigations into thermal conductivity. 
He finds that there is generally an increase of 
thermal conductivity on a rise in temperature, 
and not a decrease, as in the case of iron; that 
the thermal conductivity of electrically bad is 
greatly inferior to that of electrically good 
copper; that German silver is about the same 
as electrically good copper in conducting power 
for heat, but he was not able to give the pro- 
portions between the thermal and electrical 
conductivities of the bodies named. 


A modification of the bichromute cell has 
been introduced to this country under the 
name of the pneumatic battery. Instead of a 
carbon plate, the negative consists of a copper 
plate coated with lead, one side of which is 
faced with platinum. The most peculiar fea- 
ture of the cell, however, is a method of 
aérating the solution by means of a perforated 
tube fixed into the bottom of each cell, and 
through which air can be blown by a fan or 
forced by pressure. The result is said to be 
an extraordinary development of power. The 
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exciting solution is composed of 5 pints of 
water to one of sulphuric acid, to which is 
added 120z. of bichromate of potash. A battery 
of ten cells is sufficient to bring a platinum 
wire of 14 B. W. G., 30in. long, to a red heat 
in a very short time when air is injected. 
Opinions are divided as to the cause of the re- 
markable results, the inventor claiming that 
they are due to his composite metallic plates, 
while others regard the injected air as the 
acting cause, the circulation thus promoted 
assisting to bring fresh solution continually 
into contact with the plates. When air is 
being forced in, the battery develops an enor- 
mous amount of heat, and after a time the 
cells become so hot that they cannot be touched 
with the naked hand. 


Duboisia is a new drug introduced from 
Australia, containing a principle resembling 
atropine in its action. It is an extract from 
the leaves of Duboisia myoporides, and will 
probably form a substitute for belladonna, as 
it acts more promptly and certainly in dilating 
the pupil of the eye. 

The Pharmaceutical Society have issued a 
catalogue of the collections of materia medica 
and chemical products in their museum, which 
has been prepared by Mr. E. M. Holmes, 
F. L. S., the curator. 


The life of the steam boilers in the Navy is 
so unsatisfactory that it is proposed to appoint 
a committee of naval officers and scientific 
experts to prosecute further inquiries into the 
cause of the deterioration. The committee 
which has been sitting under the presidency of 
Capt. Aynsley, C. B., will be dissolved. 


The Yorkshire College at Leeds has, thanks 
to the Drapers’ Company, been able to add 
lectures on coal-mining to its curriculum. The 
course commenced last week, when Mr. Lupton 
delivered the first of the series of lectures on 
the theory and practice of coal-mining, mining 
engineering, and colliery management to the 
twenty-two students. 


A signalling apparatus for the telephone 
has recently been devised by Dr. Pulieg, of 
Vienna, and has the following arrangement :— 
Two telephones, without sounding pieces, are 
connected together, and placed with their 
bobbins opposite two tuning forks of exactly 
the same pitch. On the opposite side of each 
of the tuning forks is placed a metallic bell. 
Between this and the fork, and resting against 
the latter, hangs by a thread a small brass 
ball. The tuning fork at the sending station 
is struck with a leather-covered iron hammer, 
whereupon the fork at the receiving station is 
also put in vibration, and causes the ball to 
strike on the bell. The signal having been 
answered in the same way from the receiving 
station, the sounding pieces (which include the 
iron membranes), are adjusted, and the corre- 
spondence begins. The bell signal is so strong 
that with closed doors one may hear it in an 
adjoining room. 

Our readers may be aware that, in a work 
published in 1854, M. Du Moncel referred to 
an inventor, who, with the signature of Charles 
Bas, suggested the possibility of correspond- 
ing by means of an apparatus formed of a 
wire, and two vibrating plates. M. Du 
Moncel has now ascertained that this was M. 
Charles Bourseulle, sub-inspector of tele- 
graphic wires at Auch. It is unfortunate that 
he was diverted from working out his in- 
genious idea. 


The event of the Frenck Academy séance of 
the 11th March was the exhibition of Edison’s 
phonograph. The representative of the inven- 
tor, approaching the mouth of the instrument, 
first said, with a loud voice and a very strong 
English accent,“ Le phonographe présente ses 
compliments à Académie des Sciences.“ A 
minute after, amid protound silence, the little 
apparatus was heard, with amazement, to 
repeat the words, giving all the inflections of 
the voice, including the English accent, but 
with a peculiar falsetto tone. ‘The success was 
so marked that the grave assembly burst into 
applause, and eagerly demanded a fresh expe- 
riment. The American demonstrator again 
spoke into the instrument, which then repro- 
duced his question and answer in the most 
comic manner: —“ Méssieu, phonographe parlez 
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vô Francais? Oui Moéssieu.” To convince the 
most incredulous that there was no trickery 
M. Du Moncel himself made a third experi- 
ment, and the voice as of a second Du Moncel 
was heard in the hall, L’Académie remercie 
M. Edison de son intéressante communica- 
tion.” It was with difficulty, we are told, that 
the meeting settled down after this to its 
normal course. 


Some curious ng adil have recently been 
made by Messrs. Dietl and Vintschgau, with 
regard to the effect of morphium, coffee, and 
wine, on the “reaction time —that is, the 
time between action of a stimulus and reply to 
it with a signal. The quantities taken were 
only such as to leave consciousness perfectly 
intact. Morphium was injected under the skin, 
and it caused a lengthening of the reaction 
time, which, however, disappeared in about 45 
to 50 minutes if a new dose were not injected 
or sleep did not ensue. On taking a cup of 
coffee the reaction time was considerably 
shortened, and this effect was perceptible even 
two hours afterwards. Next, champagne was 
taken in various quantities, and with these 
results:—If the quantity of wine ia not very 
great, there occurs for a certain time a 
shortening of the reaction time. If the wine 
is slowly and gradually drank the shortening 
continues longer, even if the quantity taken is 
greater. If, lastly, a large quantity—ceg., a 
bottle of champagne—is drunk quickly, the 
reaction time is very soon considerably 
lengthened. 


The experiment of Harvey is well known, in 
which a hen's egg is uncovered on the third 
day of incubation. The beatings of the heart 
are perceived, but suddenly stop. The egg is 
then put in tepid water, and the heart begins 
to beat again. M. Dareste has lately gone a 
little further. He takes from the sitting hen 
an egg which has been three days under incu- 
bation, and keeps it at ordinary temperature 
for two or three days (of 24 hours). Then he 
replaces it in conditions favourable to incuba- 
tion. The fowl is developed as usual. It 
appears from this experiment that the life of 
warm-blooded animals may be suspended for a 
very long time without death intervening, just 
as is the case with very inferior animals—e.g., 
rotifers. 


In connection with the recent rapid progress 
in electric lighting it is interesting to recall 
the fact that Otto Von Guericke (1602-1688), 
burgomaster of Magdeburg, and inventor of the 
air-pump, was the first who produced light by 
electricity. He did so by simply pressing his 
hands against a globe of sulphur, which was 
set in rapid rotation about one of its diameters. 
The effect he describes as being similar to the 
glow of sugar when bruised in the dark. The 
spark was obtained more distinctly a short time 
afterwards by Dr. Wall, by rubbing a piece of 
amber with a woollen cloth. He, with others, 
believed that in such cases the light was the 
cause of the electric state. The advance from 
these germinal observations to the. electric 
light as now used—e.g., in our lighthouses—is 
remarkable. 


At a recent meeting of the French Physical 
Society M. Bertin exhibited some new applica- 
tions which M. Duboscq has made with his 
projection apparatus, whereby opaque objects 
in a horizontal plane are sufficiently illuminated, 
and their image thrown on a screen. Among 
the experiments made was that of Arago, in 
which a horizontal magnet is carried round by 
the rotation of a copper disc under it. If the 
disc is cut there is no movement of the bar. 
Fragments of camphor deposited in water were 
shown in rapid rotation, which is instanta- 
neously stopped by the presence of a fatty 
substance. The system of waves produced ina 
surface of mercury in vessels of various forms 
was also exhibited. 


The important researches by M. Pasteur on 
germs contained in the air, have led to some 
quite new methods in surgery, especially that 
of Lister (producing a spray of carbolic acid 
about the part operated upon), and that of 
Guerin (the use of wadding in dressing wounds). 
It is a curicus fact, however, mentioned by 
the celebrated traveller D'Abbadie, that on 
the shores of the Red Sea the conviction is 
universal that a wound to be healed must be 


exposed to the air. 
firmed this. 


absence of germs in the air in those regions. 
ae aa et etl 
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tions are about to be 
Station. A contract has 
of the work, which will be 
possible, in order that it 
summer traffic. 
Westbourne- park 


owen Railway will be read 
days. This line will affor 


the construction of a branch line into 


with the T 
Merthyr and Neath is carried by way of Aberdare. 
A vote of the proprietors has been taken for the 
expenditure of £251,000 on capital account, for addi- 
tional carriages, extension of workshops. improve- 
ments at Paddington, Bristol, Bath, and Swansea 
stations, and for other purposes. 


Death by Drowning.—MM. Bergeron and 
Montano huve performed a series of experiments at 
the College of France, for the purpose of throwing 
light on some questions connected with death from 
submersion. From these experiments, and from the 
post-mortem examinations made by M. Bergeron 
at the Morgue, the authors draw the following con- 
clusions :—1. The only constant and certain sign of 
death by drowning is the presence of foam, not only 
in the mouth, but in the larynx and bronchial 
tubes. 2. There is always some degree of congestion 
and occasionally of echy mosis under the pleura, but 
the latter ncver presents the dotted appearance seen 
after death from suffocation. 3. The intensity of 
the congestion and the exteat of the echymoses are 
always in proportion to the efforts made by the 
animal during the struggle. This has been con- 
firmed, for the human subject; by the post-mortem 
examinations made at the Morgue during the last 
ten years. The results obtained by the College 
experiments are undoubtedly valuable, so far as 
they go, but we mny be permitted to doubt whether 
they can be applied to cases where the individual 
hus been submerged for auy great length of time 
before examination of the body. The distinction 
auder such circumstances would seem to be ex- 
tremely difficult, if not impossible. . 


How to Keep a Piano.— Otto Brunning, writing 
to the Journal de Musique, of Paris, says: — The 
piano is constructed almost exclusively of various 
kinds of woods and metals; cloth, skin, and felt 
being used also in the mechanical portion. Forthis 
reason atmospheric changes have a great effect on 
the quality and durability of the instrument, and it 
is necessary to protect it from all external influences 
which might affect the materials of which it is com- 
posed. lt must be shaded from the snn, kept out of 
a draught, and, above all, guarded against sudden 
changes of temperature. This latter is a most 
frequent cause of the piano getting out of tune, and 
the instrument should be kept in a temperature not 
lower than 54deg., and not higher than 86deg. F. 
When too cold the wood, cloth, and skin swell, and 
the mechanism works badly; when too warm these 
materials shrink and produce clicking, squeaking, 
and other diagreeable sounds. Moisture is the 
greatest enemy of the piano, and it cannot be too 
carefully guarded against. In a very short time 
damp will destroy every good point about the instru- 
ment. The tone becomes dull and flat, the wires 
rusty and easily broken, the joints of the mechanism 
stiff, and the hammers do not strike with precision, 
and if these symptoms are not attended to at once, 
the piano is irretrievably spoilt. ‘Therefore, do not 
put your piano in a damp ground-floor room, or 
between two windows, or between the door and the 
window where there is a thorough draught. Never 
leave the piano open when not in use, and, above 
all, when the room is being cleaned. Do not put it 
near a stove, chimney, or hot-air pipes. Always 
wipe the keys after playing. Never pile books, music, 
or other heavy things on the top. Be careful when 
using the soft pedal not to thump the notes. Do 
not allow five-note or other exercises of a small 
compass on a pinno you have any regard for. A 
leather cover should be kept on the instrument when 
not in use, and removed every day for the purpose 
of dusting. A cushion of wadding or a strip of 
flannel laid on the keys will help to keep them white 
and preserve the polish. Never leave the piano open 
atter a musical evening or dance. If you are obliged 
to have it in a damp room, do not place it against 
the wall, and raise it from the floor by means of 
insulators, and always cover it after playing. Em- 
ploy the best tuner you can get, and if a new instru- 
ment, let it be tuned every two months during the 
first year, and at least three times a year afterwards. 
Always have it tuned after a soirée if the room has 
been very hot.” 


His own experience con- 
1 Every bandaged wound gets 
inevitably inflamed. He suggests the possible 


Great Western Railway.—Owing to want of 
sufficient accommodation, some extensive altera- 
carried out in the Paddington 
been let for some portion 
pushed on as rapidly as 
may be ready for the 
The new lines and subway between 
I and Bishop’s-road stations are 
approaching completion. The Netherton and Hales. 
for opening in a few 
sys. a new ronte between 
Birmingham and Dudley. The works of the Blendley 
and Kidderminster Railway have been completed, 
and this line is now ready for inspection by the 
Board of Trade. Good progress is being made in 
Stourbridge. 
A slip over the Merthyr tunnel is to be repaired as 
early as possible. In the meantime, by arrangement 
aff Vale Company, the traflic between 
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[We do not hold ourselves responsible for the opinions oy 
our corr: . The Editor respectjully requests that all 
communications should be drawn up as briefly as possible. ] 

An communications should be addressed to the Bdttor of tha 
oan Mxcuanic, 31, Tavistock-street, Covent-garden 

All Chequer and Post. office Orders to be made Payabdl: te 
J. PaBM OR EDWARDS, 

„In order to facilitate reference, Corr ts, when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears. 

„ would have everyone write what he knows, and as 
mnch as he knows, but no more; and that not in this 
only, but in all other gubjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yot, to keep a clutter with this Little pittanoe of his, 
will undertake to write the whole body of physicks: a vice 
from whence great inconveniences derive their original.“ 
—Montaigne’s Essays. 
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ERRATUM — SPIRIT PHOTOGRAPHS— 
DARK SIDE OF VENUS—TELESCOPIC 
A PERTURES—TIME OF FALL OF THE 
EARTH TO THE SUN—VORTEX RINGS 
—“GRAVE IRREGULARITIES” AT 
SOUTH KENSINGTON—SIB EDMUND 
BECKETT ON TRADES-UNIONISM— 
COLOURS OF STARS—HELIOPOLIS— 
FLUIDS USED FOR SPIRIT-LEVELS— 
FINDER—MICROSCOPE OBJECTIVES: 
AND STAGES 

14134. —IN my reply to query 32289 (letter 
14087 p. 13), Kilo must be = to 2°2046192]b.”’ 
should be 1 kilo must be = 2'20462131b.” 

If Mr. Brown (letter 1400 , p. 16) will turn to p. 
140 of Vol. XVII. of the ENGLISH MECHANIC he 
will find a description of a much more simple 
method of effecting the fraud which he describes, 
than his own; and a very much more striking one 
to boot : inasmuch as the confiding disciple may see 
the plate cleaned, conted with collodion, sensitised, 
and placed in the dark slide. He may then pose 
himself before the camera with the absoluta cer- 
tainty that no ghost has previously been 
impressed upon the collodion film, and yet, upon 
again accompanying the operator into his dark 
room and watching the development of the plate, he 
will find his own counterfeit presentment accom- 
panied by that of Katie, or of John King” in 
all his glory. I was in hope that this most con- 
tamptible imposture had been finally exploded, and 
that the application of section 4, of 5 Geo. IV., ch. 
83, to those respectable gentlemen, Monck and 
Slade, had driven spirit photographers .to earn an 
honest living. 

I cannot, at this moment, lay my hands upon the 
original record of Mr. Webb’s observation of the 
dark side of Venus; but, in connection with letter 
14097, p. 16, should like to ask him whether the 
unilluminated limb of the planet appeared lighter or 
darker than the surrounding sky? I heartily endorse 
the concluding sentence in letter 14099. , 

It may be a mistake (as asserted by ‘‘8lin. 
O.G.” in letter 14101, p. 17) “to speak of the 
power of a telescope as being so much to the inch 
of aperture, unless a square inch be used for the 
purpose; and I am not concerned to defend the 
practice. It is, however, universal; and when it is 
said thata fine object-glass under favourable circum- 
stances will bear a power of 100 to each inch of 
aperture, every observer and optician will at once 
understand it to signify that a 45 in. object-glass of 
sufficient excellence would define well with a power 
of 425; a 7tin. with one of 750, and so on. 

I must crave the forgiveness of Mr. Pinnington 
(reply 319145, p. 19), for saying that what is true in 
it is not new, and what is new is not true. He is 
entirely correct in his assertion that the squares 
of the times of fall from different distances in s 
are as the cubes of the distances” of the falling 
body from the Sun’s centre, but is wrong in his 
inference from it. I suspect that his mistake has 
arisen from his confusion of the law which he has 
deduced with Kepler’s third law—viz., that the 
squares of the times of revolution areas the cubes of 
the mean distances from the Sun, or as the cubes of 
the major axes of the orbits. This law and the one 
he enunciates he appears to regard as identical ; 
albeit it by no means follows that the time of fall 
must be equal to that of one fourth of a revolution. 
Reverting, for instance, to my own example on p. 
600, of Vol. XXVI. (letter 14027), while it is quite 
true that the Earth would take 82d. 5h. 4m. 38:4eee. 
to fall to the Sun’s centre, it is newa to me that the 
length of our sidereal year is 328d. 20h. 18m. 33˙68ec. 
Or taking the case of Jupiter, whose mean distance 
from the Sun is 5:2028 times that of the Earth, we 
may say correctly that as 13: 520283 :: 82211-53 
days :975°6i°; but, if my memory serves me, 
Jupiter’s sidereal revolution takes considerably 
longer than 3902°56 days to accomplish. 


S 
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If “ Amara” (query 92391, p. 24) will make a box 
of card 2}in. to 3in. square, and about an inch deep, 
and will then cut a circular hole of žin. diameter in 
the top part, he will have a very cheap and easily 
constructed apparatus” indeed, for showing vortex 
rings. I haveseen it constructed of ordinary playing 
cards. It is used by filling it with the smoke from 
a cigar, and then sharply tapping the bottom of the 
box with the finger. Upon each tap a vortex ring 
will issue inte the air, until the supply of smoke is 
exhausted. 

At last, that barefaced and most impudent jeb, the 
Loan Collection of Scientific Instruments, has 
attracted the attention of the Committee of Public 
Accounts, and in their report just issued very 
forcible reference is made to the scandal involved 
in the manner in which the public pocket was picked 
for the private benefit of a needy and utterly un- 
scrupulous confederacy. ‘‘The object which the 
committee had in view.“ we learn, bas been 
secured by the statement which the Treasury 
directed should be appended to the appropriation 
account, and which shows the expenditure upon the 
Exhibition in question during the year 1876-77. In 
addition to the sum of £13,677 10s. 7d. so shown, it 
is stated that thera was a previous payment of 
about £500 in 1875-76 on account of the Exbibition, 
and that there are still outstanding claims which 
will amount to about £1,000. The total cost of the 
Exhibition will then probably exceed £15,000—an 
ee which was incurred without the know- 
ledge of Parliament or Treasury sanction. Expla- 
nations were made to your committee showing the 
gradual manner in which the proportions, and con- 
sequently the expenses, of tbis Exhibition had 
grown, but they trast that the minute issued by the 
Committee of Council on Education, dated the 18th 
of December, 1876, will prevent the recurrence of 
these ve i ities.” It is, indeed, to be 
trusted that some strong and stern measures will be 
adopted to render it impossible for the future that 
so wicked a waste of publio funds shall ever again 
take place, merely to provide for a mendicant clique 
who want situations, but who prefer battening on 
the tax-payer to earning an honest living as 8 
and such like. It is to be hoped that a stop will be 
put, at once and for all, upon such people travelling 
en prince at the public cost, and drawing public 
money for rendering assistance “‘ without the 
knowledge of Parliament or Treasury sanction.” 
No wonder that private and confidential cir- 
culars were hawked about by this set for signatures 
to petitions to perpetuate a condition of things on 
which they throve so merrily at the public cost. 
Forewarned, however, is forearmed, and it is 
earnestly to be hoped that the House of Commons 
will profit by the report from which I have been 

uoting, and insist upon itself deciding toa single 
arthing the amount to be annually spent by the 
Brompton Ring and their aiders andfabettors. “It 
is, says the proverb. of no use crying over spilt 
milk,” and we may confidently assume that not the 
smallest fraction of this £15,000 will ever be 
refunded tothe nation by any of those who obtained 
it in so discreditable a fashion. Should this recent 
report, however, have the result of effectually stop- 
piog the machinations of a powerful cabal, perhaps 
the money will not be wholly lost to the country. 
We all bey our experience, and the nation bas paid 
pretty well through the nose for it in this particular 
instanee. But the inquiry must not stop here. 
Months ago I was accused of malice for point- 
ing out what has now been openly proclaimed by the 
Committee of Public Accounts ; and either that Com- 
mittee or some member or members of Parliament 
should now insist upon the very fallest details of 
every single item of expenditure in connection with 
the Loan Collection —even to the cost of the 
‘* private and confidential petition. I have, over 
and over again, called attention to the existence of 
a Ring of jobbers who trade upon the Endow- 
ment of Research, Loan Collections, Solar Physical 
Observatories, and the like, to fill their own pockets 
at the public cost; and an exhaustive inquiry into 
the items of expenditure of this last device of theirs 
could not fail to bring the leading wire-pullers pro- 
minently to the front, and to show the public by 
whom they have been robbed. If it be necessary 
their names cin easily be furnished to any com- 
mittee of inquiry or individual member of either 
House who may require them. A most dangerous 
combination exists, and, in the public interest, must 
be broken up and rendered impotent. The sooner 
this is effectually accomplished the better for scien- 
tific honour and morality, and for the national 
interests at large. 


I have just been reading, with very great inter- 
est, Sir Edmund Beckett’s little pamphlet on 
Trades Unionism and its Results.” It contains a 
heavy indictment against the British Workman ; 
bat one, alas! the leading details of which can be 
but too easily corroborated from the experience of 
any one and every one who, from needing his ser- 
vices, has been brought into contact with him. 
am not myself an b of labour,“ in the 
orca acceptation of the term ; by which I mean, 
that I do not carry on any trade or business which 
nvolves tha employment of workmen. Perhaps, 


then, I may claim to regard them with a tolerably 
impartial and unprejudiced eye ; and the narration o 
some facts in conrection with them, which have 
fallen within my personal cognizance, may not be 
wholly uninstructive. Some time ago, then, one of 
the lead gutters on the top of my house leaked, and 
the wet came through into the bedroom below. I 
sent to my builder, and asked him to let me have a 
man up to see to it. Four men (or rather three men 
and a lad) arrived; aud this was their course of 
proceeding :—They first came round to the front of 
the house in a kind of procession, and stood regard- 
ing it—apparently admiring ita architectural eleva- 
tion. Then two of them went round to the stable- 

ard at the rear of the house, obtained a ladder, and 
brought it back, the other two remaining in the 
carriage-drive. One of tbese gentlemen, who 
returned with the ladder, subsequently mounted it, 
and inspected the part of the roof where the leak 
was; upon which he descended, avd the whole four 
went round to a pump-house in a field adjoining the 
stables, and sat down to smoke. (By the bye, wish- 
ing to be accurate, I think that only the men 
smoked—the lad merely gaping into space). Ulti- 
mately two of them returned to the front of the 
house, finally mounted the ladder, and in about an 
bour and a quarter did the exceedingly little there 
was to do to make the gutter perfect. And this is 
the Dignity of Labour! (with a capital D). Here 
was a job which any really honest workman, whose 
sole object was to perform his task quickly and effi- 
ciently, might have finished single-handed in an hour, 
for which I was charged for four men for tbree- 
quarters of a day. Asa matter of course I complained 
to their master, but merely with the result of obtain- 
ing a promise that if I could give him the men’s 
names he would take care that they should not be 
sent to my house again! So much for an illustra- 
tion of the way in which work is performed. A 
word now as to the work itself when it isdone. A 
friend and neighbour of my own built a mansion. 
It was completed and inhabited, when my friend 
found to his dismay that upon every shower one of 
the cellars was flooded. Efforts were for a long 
time made in vain to trace the source of this ; but 
ultimately, after an infinity of trouble, it was dis- 
covered that one of the large Water pee, instead of 
being carried down into the ground, actually ter- 
minated in the substance of the wall itself; the 
rascal of a workman, to save himself trouble, and 

et paid for what Hie had never done, having so 
finished his job. After this illustration of the work- 
man’s honesty I may pass on to his independence 
and high principle. The relieving officer of a Union, 
of which mapper to know something, was applied 
tó to bary a child, aad on asking the woman, who 
made the application, what her husband’s earnings 
were, was informed that they were 14 shillings a 
week. The officer was new to his work and, accept- 
ing the statement as true, did defray the cost of the 
child’s funeral. Upon his bringing, however, this 
expenditure before the Board of Guardians for 
approval, inquiry was at once made as to the real 
earnings of the applioant’s husband, and it was then 
ascertained that they were not 14, but 30 shillings a 
week. A subsequent threat from the relieving officer 

roduced au immediate repayment of the sum dis- 
bagsed: and upon his asking the people how they 
could so im upon him, he received the reply from 
the wife (who was again spokeswoman), tf Rad 
told you the truth I should never have got the 
money Another and very recent instance indeed 
came under my notice in the shape of a man, who 
actually went into the workhouse rather than take 
a situation at 18 shillings a week; as he demanded 
22 shillings, and had determined to live upon the 
ratepayers until he got it. Upon being informed 
that he would be straightway taken before a magis- 
trate as ‘‘an idle and disorderly person,” however, 
this pattern artificer speedily took his departure. It 
would seem from Sir E. Beckett’s pamphlet that 
cognate facts advanced by him have been vehemently 
denied by Mesars. Potter, Jones, Simcox, and Co. 
I therefore give a simple narration of what has 
occurred within my own personal experience, leaving 
1 others the task of drawing their own inferences 

m it. 

In connection with letter 14110 (p. 38), I may tell 
„ Brickwall’’ that the late Admiral Smyth did 
institute a series of experiments, with reference to 
the varying perception of colour in stars by different 
observers. He embodied the result of his researches 
in a small book called ‘‘ Sidereal Chromatics,” 
which was printed for private circulation by J. B. 
Nichols & Sons, in 1864. ‘‘ Brickwall’’ might pro- 
bably obtain a copy of this work by advertising for 
it, and it is really well worth having. 

In reply to query 32414 (p. 48) the Heliopolis, 
whence the (so-called) Cleopatra’s Needle was 
brought is close to Mataréëh, some two boure’ ride to 
the N.E. of Cairo. It is the On of the Bible. It 
was partly destroyed by Cambyses when he invaded 
Egypt, 2,403 years ago, as narrated by Herodotus. 


I nee of nitre is certainly net the only fluid 
emp 


oyed for filling tke levels of Astronomical 
instruments as assumed by J. L. H. S.” in query 
32444 (p. 48). Ordinary alcohol is used, and I re- 
member to have heard and read that some of the 
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superb and most sensitive levels made by Ertel, of 


f | Munich, are filled with sulphuric ether. 


s“ X. Y.” (query 32456, p. 49) will find that an 
inch object-glass of about 12in. focus, with a thick 
cross wire fitted in the focus of a low-power 
Ramsden Eyepiece, will form the very finder he re- 
quires for a 4tin. telescope. 

Mr. W. A. Pearce (query 32462, p. 49) may rest 
assured that “an English tin. decompos into 
zin.“ will not do as 1 885 work as an Esglish zin. 
Of how many pairs of lenses does your correspondent 
conceive that a properly constructed tin. Microscope 
Objective is made up? Moreover, whatin the world 
does he want to exchange a mechanical stage for a 
Spring one (whatever the latter may be)? No 
one who has experienced the comfort and con- 
venience of a thoroughly well-made mec 
stage would ever part with it. 

A Fellow of the Royal Astronomical Society. 


RED STARS AND COLOURS OF STARS 
—VORTEX RINGS—HEATING GLUE— 
FINDER FOR 4lin. REFRACTOR—TO 
“F. R. A.8."—PROCTOR’S ATLAS. 


(14135. |—As Mr. Gore (let. 14058) suspects, in 
number 18 of my list of red and orange stars 
(ENGLISH MECHANIC, Feb. 22, let. 13998), e is a 
misprint for k. Two other small mistakes occur in 
the same letter, and I had better rectify them. 
‘“ between his pair and: Geminorum in right angles,“ 
read between his pair and 1 Geminorum in right 
ascension. : , 

No. 12 is apparently variable, and migbt be 
watched. I estimated its magnitude on two nights, 
and measured it on three nights. The estimations 
gave 7'2 as a mean, and the measurements gave the 
same. The star is No. 16, appendix I in N 
ham's catalogue, and the magnitude assigned is 2 8. 
Though I observed the region several times, Mr. 
Gore's 6m. orange star has escaped me. Presum- 
ably this is the star that Brickwall’’ (let. 14110, 

. 38) calls white. Once or twice when a party of 

ies and gentlemen have come to look at some 
celestial objecte, I have repeated Admiral Smyth’s 
experiment, turning the telescope on some double 
star and requesting each to write down the colours. 
The result is always curious, and even in single 
stars, where the colour to me is most pronounced, 
the difference of opinion is very great. I have not 
by me any of these results or would send them, but 
any one with a telescope has generally plenty of 
opportunities for repeating the experiment. I will 
annex to this letter a few stars for experiment, and 
if the colours ara sent to me I will, after a time, send 
up the results, which, being thus placed side by side, 
will facilitate the comparison in greater manner, 
and at the same time take up less space than a 
number of independent communications to the 
ENGLISH MECHANIC. 


COLOURED DOUBLE STARS. 


Right Decli- 
No, Name. Arenaan, nation. 
. m. ee 
19 .. „ Cassiopeiss 0 41 .. +657 9 
20 e Orionis 5 33. — 240 
211 Castor 7 28 .. +32 9 
23 . 35 Sextantis 10 37 — + 5 22 
237 ... 12 Canum Venat 12 50 ... +39 0 
24 .. 39 Bootis 4 45 + 49 14 
25* ... = 1909 Libre 15 57 — 11 6 
26 . 95 Herculis . . 17 56 + 21 35 

+ A blue companion, 8'5, 72”. 

f Cor. Caroli 


i. 
In field ł Libræ. There is a blue star N.F. 


The following preparation for obtaining vortex 
smoke rings I have read of somewhere. Place liquid 
ammonia in the box described by Mauritian (reply 
32391, p. 47), take a saucer with salt in it, pour 
some diluted sulphuric acid on the salt, and Hace 
the saucer in the box also, and proceed as Mauri- 
tian describes. The tapping should be v 
gentle indeed. To the latter part of his answer, 
may add that a magnifying glass will greatly help 
observation of milk rings in water. 

urely C. O.” (query 32442, p. 48), might place 
the obnoxious glue-pot on the fire. 

“X. Y.” bad better have a finder with object- 

lass of lin. aperture. Mine is a little larger, and 
bas a focal length of about 13in. My telescope is a 
din. refractor. 

My thanks are due to F. R. A. S.“ for kindly 
giving me the magnitudes of some objects in my list 
according to Argelander. It is unfortunate as, he 
says, that Mr. Proctor has based his magnitudes on 
those of the B. A. C. To this fact is also due, per- 
haps, the omission of certain stars visible to the 
naked eye, and which has caused otbers, I dare say, 
like myself, to make blunders in stellar observation, 
since we have not equatorials with circles, &c., and 
therefore depend upon atlases to help us to find the 
objects we may desire to observe. 

it Choir Boys (query 32375, p. 24) will eom- 
municate with me, I can, perhaps, beof some service 
to him. T. E. Espin, 

Wallasey Rectory, Birkenhead. 


¢ 


- Mixon 29, 1878. 


THE GAS-ENGINE. 
(Cenlinued from p. 554, Vol. XXVI.) 


(14136.J—No. 2081C, D. Abel, a communioe- 


tion from Nicolaus A. Otto, of Dents, near Cologne 
Germany. N. A. Otto occupies a position in elation 
to the gas-engine similar to that held by James Watt 
‘in connection with the steam- engine. Other inventors 
‘before him had designed, and prativally applied 
‘devices, which still hold their own as essential 
gas-engine. Hazard, in 1826, first introduced 
the water-jackoted cylinder and its attendant reser- 
voir. F. H. Wenham in 1864, brought out in an 
‘almost perfect form the double piston atmospheric 
gu engine, which, though deserted in its infancy by 
s unnatural parent, still survives in healthy vitality, 
with every prospect of longevity and usefulness. 
Hugon in .1865 invented and introduced the light- 
ng slide valve, dispensing thereby with the un- 
certainty and unpleasantness of lighting by electri- 
eity. Mr. Wenham has undoubtedly the konca: of 
in and carrying into effect the first engine 
that could be regarded as a practical and commercial 
saccess—an economical 1 gus. engine; but it 
aaa peet the good gables of Mr. 170 deg produce 
gas-engines wor on en 
principles, with an equal’ display of m ical 
ability and attendant commercial success. At the 
time Mr. Otto introduced the now well-known Otto 
and Langen atmospheric gas- engine he entered a 
tetally ed field, and produced for usera of 
amall power what had been so long desired—a small 
metor combining, in a hitherto unknown extent, 
economy and as. It is no part of my object 
to desortbe the successive improvements subsequent 
introduced into the engine by Mr. Otto aud his able 
«ol , Messrs F. W. and W. J. Crossley, of 
@fanchester, as I have already indicated previously 
-where the detailed information may be found, bat 
@ weald simply observe that, in the whole limits of 
smeckanical invention no more beautiful application 
-of means to an end can be found than Otto’s applica- 
tion of a free pistom to Barsanli and Malleucci’s 


enging, 185, the mere ehange of a ratchet wheel, and 
tal change of action and principle resulted. The 
ä in the present patent may be 
considered as the solution ef the problem, how to con- 
‘vert a rapid ion into a continued direct acting 


posite 


Ta its essential principle it is a combina- | vill 


tion of the engine as left by Lenoir, 
H and with the hot-air-engine as left 
\by has combined two failures 
10 form & plete success. Any one taking the 


trouble to examine Imray's patents, No. 1878 and 
Jo. ae communicated by Mr. Otto, will easily 
of 3 an attempt 


this engine as a happy iration 
of fom „ be readily 
4 vestation, which can i 
traced for upwards of three years of ious ex- 
periment and unflinching eramce. The fact 
t an explosive mixtu,’e, in the of a 
nce an effect 


from Mr. Otto's specification will sufficiently. 

principle kaa taathicd cf mucking ths [areata 
—" In gas motor engines. as at present eanstructed, 
n ee mixture of combustible gas and air is 
in ced into the ine cylinder, where is is 
ignited, resulting in k sodden expansion of the gases 
end. development of heat, a part of which is lost 
unless special provisions are made for 


the gases to expan‘ very ra i 
ing + the present invention a combustible mixture of 
or vapour with air is introduced into the 
eylinder, together with air or ether gas, which may or 


the particles of the combustible mixture are 
or less dispersed in an isolated condition in the 
ition instead of 
explosion ensuing, be communicated 
gradually from one combustible particle to another, 
thereby affecting a gradual development of heatand a 
ing gradual expansion of the gases, which 
will enable the motive power so produced to be utilised 
th the most 1 manner. Rae e of using 
gases an er arrangements of the engine may 
variously modified in carrying out this invention. 
Thus, according to one arrangement, the gases are 
introduced into the cylinder at atmospheric 
The 1 is, for tbis purpose, provi with a 
slide having suitable ports for the admission of air 
and an intimate mixture of combustible gas and 
vapour and air, and the movement of the is 80 
regulated by means of a cam or eccentric on the 


gases, so that an i 


ly | stroke of the piston, so that 
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engine shaft, that during the first part of the stroke 
of the piston air alone enters the cylinder, while 
during a succeeding portion of the stroke the mix- 
ture of gas or petroleum r and air is intro- 
duced nd the air. This mixture on entering the 
cylinder will become more or less dispersed in the 
air previously introduced, the particles of the mix- 
ture being situated nearest at the points 
where enter the cylinder, and becoming 
gradually more dispersed as they mix with the air 
in front, A communication being now established 
by the slide between a small flame and the contents of 
the cylinder at the point where the combustible 
mixture is most dense, this ignites, and the combus- 
tion ef the whole charge takes gradually, the 
mixture burning with gradually decreasing rapidity 
rt the came 5 those 3 oan that are more 
sipated among the air. 0 ual expansion 
of the gas thus produced causes the piston to com- 
plete its stroke, and on the return stroke, which may 
effected either by the momentum of the fly-wheel 
or by the introduction of a similar at the 
other end of the cylinder, the producta of combus- 
tion are expelled igh a valve, after which the 
above-described operation is repeated for the next 
stroke. According to another arrangement (the 
one actually carried ont in the Otto silent engine), 
the combustible gas and air or other gas are 
empleyed in a compressed state in the engine. 
For this purpose the engine may operate as above 
deseribed, the gas and air being simply compressed 
to the requisite degree before being introduced into 
the cylinder, or by preference the compression in 
the cylinder itself, in the following manner —“ The 
cylinder is constr of greater length than the 
ist there is a space beyond 
the latter when it is at end stroke. Assuming the space 
to be filled with a portion of the gaseous products 
of {combustion resulting from the last stroke at 
n pressure, piston in orming one 
part of its stroke draws in atmospheric air, after 
which it will draw in the combastible mixture during 
the remainder of thestroke. The cylinder will then 
be filled with three strata of different gases more or 
less intermingled at their junction—namely, astratam 
of products of combustion, t a stratum of air, 
and lastly, of the combustible mixture. The piston 
then performs _the return stroke, whereby the 
gaseous charge is compressed into the before-men- 
tioned s at the end of the cylinder. The 
in this condition still retain their stratified 
ter, the i of combustible mixture 
being diffused to a eertant extent through the 
other strata. The 


is now ignited, and burns 
gradually, and, with the same effect as described 
with reference to the first arrangement, on the retarn 
stroke the products of combustion are expelled, with 
the exception of the quantity contained in the s 
ei the e00 E Hie cylinder. 2 1 8 
power o engines operating acco 
above described invention is effected by admitting 
more or less of the combustible for each charge. 
This is done by regulating the time of opening and 
closing of an admission eon the gas-supply pipe. 
The motion of this valve is ted by a rotating 


vernor. 
First, admitting to the cylinder a mixture of oom- 
bustible gas or vapour with air separate from a 
charge of air, or incombustible, so that the develop- 
ment of heat and the ote or increase of pres- 
sure ay be padua, substantially i at 
urposes - Second. Compressing by one in- 
Siroko of the piston a charge of combustible and 
incombustible fluid drawn into the oylinder by its 
previous out- stroke, so that the compressed charge 
when ignited propels tbe piston during the nert out- 
stroke, and the products of combustion are ex 
by the next in-stroke of the piston substanti * as 
described. Third. Regulating the admission of the 
combustible gas or vapour to the cylinder by means 
ofa separats slide controlled by a governor, so that 
when speed of the engine increases the com- 
buetible charge is reduced as described. Fourth. 
The constrnetion herein described of a gas-motor 
engine, wherein by one out-stroke of fhe piston 
separate charges of combustible fluid and air are 
drawn into the cylinder, which charges are com- 
pressed by the in-stroke, and then ignited, so as to 
propel the piston, which by its return stroke expels 
re products of oe Descriptive ——- 
is engine appeared Engineering an e 
Engineer for July 13th, 1877. Any one interested 
in the details of this invention can best study it in 
the Otto Silent Gas-Engine. 


No. 28°40, Linford, Abbey Iron Works, Leices- 


ter. The patentee describes his Im ts in 
Gas-Engines and Appliances co therewith’’ to 
** consist in their main feature and object to render 
possible the construction of gas engines of large size 
and power—a result which has hi been deemed 
unattainable, or at least impossible to effect econo- 
mically.’’ 

this purpose I employ, as main features of my inven- 
tion, the combination of a piston fitted with a 
balance weight, in such manner that the dead weight 
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e goes on to say—‘‘In carrying out | bined 
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of the piston, which has to be lifted by the explosion 
ef gas and air on the up or out stroke of the piston 
in air and gas engines as hitherto cons , may 
be reduced to a minimum, or only to as much as 
will overcome the friction of the piston-packing in 
its descent, thereby redacing by a considerable 
amount the ch of gas and air necessary for lift- 
ing said piston. In connection with and auxiliary 
to the above I employ a receiver and air-pump to 
empty the cylinder, or nearly, of the exploded gases 
during the descent of the piston, thus rendering un- 
necessary the continued descent of the piston to the 
bottom of the cylinder, as has been usual hitherto, to 
expel the ed gases, at the same time obviating 
the necessity of raising the piston at the termination 
of the down stroke previous to the commencement 
of the up stroke, as now y in use, but which 
becomes an almost insuperable difficulty with engines 
of a larger sise.” The patentee olaims principally 
—“ The combination of piston and balance weight 
in gas-engines; a peculiar construction of pistons in 
air and gas engines; the construction of an internal 
endless rack actuated by silent clutch acting 
on the main shaft by pinion direct, or by two or more 
intermediate pinions; the use in gas-engines of a 
suspended attached to beam or lever gearing 
in pinion and cluteh on fly-wheel shaft; using 
balanced pistons in air and gas engines; using an 
explosion chamber, wherein a charge is drawn by 
vacuum while the piston is at rest; driving out resi- 
dual gases by atmospheric pressure, and then proda- 
cing a partial vacuum for admission of next explosive 
charge. I have neither seen nor h of an 
engine working on the above construction, nor do I 
think I ever shall I have no doubt that the 
patentee before this has found out what a hopeless 
task it is to attempt to dodge the law of gravitation. 
At the same time I utterly fail to see the utility 
of employing an air-pump to draw out residual 
gases, as it would evidently take quite as much 
power to work an air pump as it would to lift a 
piston, while there would be the decided disadvantage 
of employing two pistons instead of one, whioh, in 
a gen way, most people think quite sufficient 
trouble to keep in order; and if the air-pumps, as 
shown in Figs. 2 and 3, sheet 1, drawn to scale, 
are of the same area as the working cylinder, 
so that in the act of producing the proposed vacuum 
they will simply abeorb the whole working power 
of the engine, a result the patentee most probably 
will endorse as the result of his experience. 


No. 18780. F. Redfern, a communication from 
Otto Sack, and I. Rennart, Cassel, Germany. 


JJJJ*VVà*VCCC the eneias 
8 n of gas-motor nes, W y tho engine 
occupies less space teen thoes hitherto constructed, 
and the action of the engine is made more regular 
by the manner in which the effect uced by the 
explosion of the mixture of air and gas is utilised. 
A cylinder of suitable construction is provided with 
a differential piston, the explosive chamber is placed 
at the side of the cylinder, and is provided with a 
slide valve, for the admission at eaeh revolution of 


the driving shaft of the required quantity of the 
explosive mixture, which bei ed enters. the 
5 below the piston, upon the smaller 


surface thereof, and before the piston arrives at its 
highest point a valve cock the mixture to 
enter above the piston, and act on its surface. 
When the piston has completed its stroke the valve 
cock, operated by a link motion, allows the escape 
of the gases. The cylinder and explosion chamber 
aro surrounded by water. An ent is pro- 
vided for lubricating the piston with distilled water. 
Tha piston is connected to the crank in the usual 
manner. Tbe driving shafts are made hollow, so 
that they may serve as reservoirs for oil. The valve 


d | cock is operated from a grooved disc on the crank 


shaft, moving a lever inclesed within a caring to 
keep it from the water, bat the water circulates 
3 be hollow rave oe The ee is 
et a tap ino, gas ppet, on 
which slides thes on the forked end of a rod,a 
spiral spring serving to bring the slide back to its 
normal position after it has been raised. On thetop 
of the Ade valve is a pipe coming from the com- 
presser, and provided with a suitable valve and a 
governor for regulating the action of the throttle- 
valve. The compressor is in direct communication 
with the air-pump, which is double-acting, and is 
eperated by gearing. The pump sucks in air and 
gas, and thoroughly mixes forces them in a 
condensed state into the compressor. The patentee 
also describes an improved method of providing an 
explosive mixture in connection with the 
from petroleum, kerosene, and paraffin oils. For 
engines of 20 aod rae and upwards the explosive 
mixture is prod in a separate apparatus. 

No. oe Louis Simon, Wilford-road works, 


Nottingham. This provisional specification relates 
to improvements in the construction of engines to 
be worked by power derived from air and oil com- 

ined, and maly ino soon soso 
engines that the whole of the working parts are in 
connection with the main shaft, by or from which 
other machines can be driven. The engine is self- 
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contained—that is to say, it compresses atmospheric 
air and pumps oil, such as petroleum, from a reser- 
voir, the two being then combined in suitable pro- 
portions in a chamber, and caused to pass into a 
cylinder, where they are exploded for the develop- 
ment of power by expansion, and made to act upon a 
piston in the ordinary way of steam, for the move- 
ment of the various parts. The power cylinder is 
inclosed in a water jacket, kept supplied by a small 
pump worked by the main shaft, the water being 
taken from and returned to a trough forming part 
of the foundation, or in any other convenient 
manner. 


No. 1876—J. H. Johnson, a communication from 


J. Wertheim, of Bomheim, Frankfort, Germany. 
This invention consists of a combined atmospheric 
gas-engine, in which the explosive power and the 
pressure of the atmosphere are both utilised as 
motive power. In carrying out this invention a 
cylindrical explosion chamber is connected by means 
of a siphon or bent pipe with a reservoir. In this 
pipe, at its lower part, is a paddle-wheel, with 
curved float boards or paddles, serving to receive 
and transmit the developed power. The connecting 
pipe and reservoir are filled with any suitable liquid. 
Air and light gas, mixed in a certain proportion, is 
then introduced into the explosien Sha mbor and 
ignited. The err lesion now following forces the 
liquid through the connecting pipe into the liquid 
reservoir, and the liquid, by means hereafter 
described, is forced to pass the said curved float 
boards on the lower part of the wheel, causing it to 
revolve. A vacuum is formed in the explosion- 
chamber and in the connecting pipe after the explo- 
sion has taken place. The liquid will then conse- 
gamag return by the pressure of the atmosphere 
rom the reservoir to the explosion chamber, and 
will pass the upper part of the curved float bonrds of 
the wheel, furnishing tbe power to turn the wheel 
and to refill the connecting pipe and the éxplosion 
chamber after having caused the expulsion of the 
waste products from the combustion. A fresh 
quantity of light gas and air is now introduced and 
ignited, and the process recommenced, and so on in 
succession. The use of water as an intermediate 
agent in the production of a vacuum was first 
applied to gas-engines by Hugon in his patents 
1855 and 18555 but resulted, after the expenditure 
of vast sums of money, in disastrous failure. It is 
hard to see how the products of the explosion of a 
gaseous compound, reaching ab the moment of 
explosion 5,000° Fahr., can mixed intimately 
with a body of water by oe and quickly 
recurring explosions, without developing an amount 
of steam fatal to the existence of any vacuum what- 
ever. 


No. 35°0_mr. P. W. Boulton, of Tew Park, 


Oxfordshire. This invention consists of improve- 
ments in engines worked by the combustion and 
expansive force of an inflammablé fluid mixture. 
The description and consideration of this patent will 
be better understood in connection with the details 
of two subsequent oe by the same patentee 
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pump shere is space and stuffing- box, through which 
a piston-rod works, and which red connects the 
pistons in the two cylinders, the bottom of the 
inverted cylinder or air-pump is closed except by 
way of an inward-working or flap-valve. When the 
piston of the inverted cylinder ascends, the air above 
the piston is discharged by way of a pipe er opening 
in the top of the cylinder. The action or working 
is as follows: On a charge of gas and air bein 
fired in the explosion chamber under the piston 
the explosion cylinder, the piston in the latter and 
the piston in the inverted cylinder are forced u 
8. is movement i pagel i the air from the 
open top of the explosion chamber, whilst the 
inverted cylinder or atr-pump becomes charged with 
air by way of the flap-valve referred to. The 
atmospheric pressure upon the piston of the explosion 
cylinder now forces down the piston, its being 
conneeted to the piston of the inverted cylinder or 
air-pump; the latter piston compresses and forces 
the air out by way of the connecting pipe through 
one or other of the ports of the third cylinder, the 
piston and rod of which by ordinary connections 
transmit the power to the main shaft of the engine.” 
To say the least of these two inventions they are 
very clearly described, a pretty sure sign the inventor 
knows what he is driving at, a uncommon trait 
of specifications in general. e first of these 
designs has been to a certain degree anticipated by 


N. A. Otto, in a communication to Imray, 18735 but 


in this instance it is presented in a far more likely 
and workable form. The principal objection to a 
firing process which extends the whole length of the 
stroke is the large amount of lubricating material 
required inside the cylinder, and the large amount of 
water required outside to render it workable, and 
keep the cylinder at any moderate as jis of tempera- 
ture. The valve gear is well designed, and, with the 
exception of the inseparable drawbacks indicated, 
reflects credit on the inventor. With regard to tbe 
second part of the invention, it is well designed and 

out. The arrangement which compresses 
air in the inverted cylinder or air-pump, so as to 
nearly double the atmospheric pressure obtained in 
the explosion cylinder when admitted to the working 
cylinder, is original and good. Bat one defect 
adheres to any possible arrangement on this prin- 
ciple. The engine to develop any useful amount of 
power must be cumbrous, and the difficulty of 
keeping three pistons in order can be readily under- 
stood, to say nothing of the friction involved. Mr. 
Hallewell has done all that can be done with the 
principle, but it is incurable. 

No. 4008 —R. Hallewell, Engineer, Blackburn. 
This invention relates to improvements in gas and 
water motor engines, and in gas-motor engines. The 
first part of the invention relates to that class of 
engines in which water is used intermediate between 
the working cylinder and the explosive charge. This 
combined gas and water motor engine, one form of 
which is constructed with a main and minor cylin- 
der ef siphon form upon the minor cylinder, is a 
third cylinder containing a loose piston. Between 
the junction of the latter cylinders is the explosion 
chamber. The main cylinder is open at top and 
contains a piston connected by piston-rod with the 
crank of the engine shaft. The cylinder containing 
the loose piston is made with a valve or valves for 
the discharge of air during the upward movement 
of the piston, and for the readmission of air during 
the descent thereof. In some cases I employ a 


No. 1870 —w. R. Lake, a communication from G. 


R. Brayton of Exeter, New Hampshire, U.S. This 
invention for improvements connected with the 
istons of air and gas engines, was illustrated and 


escribed in this journal, page 378, Vol. XXV., and | piston-rod and clip for holding the piston in its 
on page 464 of the same Vol. I pointed out that the | raised position. A portion of the major and minor 
same design had been made the subject of several | cylinders under the piston and below the explosion 


prior patents—a circumetance of too frequent, almost 
everyday occurrence, but none the less a standing 
disgrace, not only to our patent laws, but also to 
those who administer them. 

No. 1876 R. Hallewell, engineer, Blackburn. 
This invention relates to improvements in gas-motor 
engines, and, firstly, ‘ To that class of engines where 
the expansion of gas and air, on being fired, acta 
upon the piston as the motive power, and transmits 
by connection the motive power direct to the engine 
shaft. For the purpose of insuring a more 1 
combustion of the gas, with consequent ual 
accumulation of force, 1 provide for the cylinder a 
perforated false bottom, through or by way of which 
the inflammable passes to the cylinder. The 
valves are so timed as to permit the piston drawing 
into the cylinder a quantity of atmospheric air, 
whereon the gag is injected under the perforated 
plate by means of a pump (or it may be drawn in by 
the continuous movement of the piston), and passes 
through the perforations in a divided state, and its 
consumption is gradual, a rapid firing or explosion 
being avoided.” Secondly, ‘‘ to the construction of 
engines having three cylinders. In a vertical engine 
of this class above the main explosion chamber is a 
smaller or inverted cylinder or air-pump, the latter 
communicating by means of a pipe with the third 
elinden whic 15 7 eee one fitting-up 
resembles an ordinary double or single-acting high- okso 
pressure cylinder. Between tha top of the explosion 700, E.D . 
chamber is open, and the inverted cylinder or nir. (To be continued.) 
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chamber is occupied by water, while the loose 
piston rests upon the inner rim of the minor 
linder, and immediately above the explosion 
chamber. The action is as follows :—When the 
main piston is raised and the crank nearing its 
highest point or centre of motion, the explosion of 
gas and air is effected, and the loose cylinder is 
forced upwards and is momentarily held or trapped 
in, its raised position by the action of the valves 
referred to or by clip apparatus. The i 
vacuum caused by combustion is now to be destroyed 
by the ascent of water, which is forced downwards 
in the main and upwards in the small cylinders by 
the main piston in its dewaward stroke, the motion 
being given to the latter by atmospheric preasure. 
The main piston and crank are now at their lowest 
position, and as soon as the crank has passed the 
lowest centre the loose piston is released, and, 
together with the water, descends, the weight of 
which acts directly on the under side of the main 
piston, [forcing it upwards. Meanwhile the water 
and pistons have resumed their original positions in 
readiness for the next explosion of air and gas. 
Various methods are also described for clipping and 
holding the loose piston of the Wenham Atmospheric 
Gas-Engine, and for improvements in the valve 
apparatus relating to engines described in a previons 


specification of the inventors, No. 5 


A NEW PHOTO-PRINTING PROCESS. 


14137.J—Norrcina@ several questions in your 
columns concerning the zincographic and other 
processes of printing, I should like to direct the 
attention of your correspondents to the modern 
phote-printing processes, which, it seems to me, will 
eventually take the lead. Zincography, or any 
method of obtaining poig eurfaces which involves 
the biting-in of metal plates by means of acid, is, of 
necessity, a tedious series of operations, the result 
of which, moreover, is not always so successful as 
could be desired ; but there is reason to believe that 
methods of producing printing blocks by means 
photography will be invented soon, and to help for- 
ward the discovery I will ask you to publish the 
following description of a process invented by M. 
Gobert, the director of the printing department of 
the Bank of France, which he gave in a paper read 
before the French Photographic Society :— 


s I have been studying,” he said, to replace the 
lithographic stone by plate glass, of which we have 
no fear of having a scarcity, and I have succeeded 
beyond my expectations; the only novelty being in 
the employment of ground glass. As to the photo- 
graphic aad lithographic manipulations, they are 
well known, and I have not changed them.” M. 
Gobert takes a ground glass, made rough either by 
an acid or by any mechanical means. On the finely- 
ground surface he pours the following mixture: 
Albumen, 100os.; bichromate of potash, 3oz.; the 

late being held all the time by an india-rubber 
bolder. When covered the plate is turned upside 
down, and hooked upon a piece of string hanging 
from the ceiling by means of an iron eye screwed 
into the handle of the plate-holder ; the plate is now 
made to turn rapidly, in order that the centrifugal 
tendency may bring the solution on the surface as 
even and as thin as possible. It is necessary 
have the prepared surface as thin as possible. When 
dry it is put into the screw press or printing frame, 
under the object to be reproduced ; if placed in the 
sun an exposure of one or two seconds suffices ; if in 
the shade, natu more is required. Wher exposed 
the plate is taken into the dark room, and without 
any preliminary operation it is inked over with ordi- 
nary printing ink ; the ink sticks to every part and 
makes it look like a blackboard. The glass is then 

lunged into a tray containing water, when imme- 

iately the ink breaks up like, as it were, a sea of 
ice, from the parts on which the light had no 
action, and leaves the image standing out in bold 
ralief. ue now is to send it e an 
ordinary lithographer ave as many prints as 
may be required. From 200 to 1, 000 may be printed 
off the same plate. 

Specimens of bank notes printed by M. Gobert’s 

rocess have all the sharpness and fineness that can 
be desired; and, although the plate does not permit 
of the printing of a large number of copies, there is 
a probability of overcoming that difficulty, whicb, 
after all, is a small one, as the printing block is so 
easily produced. Possibly some one will discover a 
means ef utilising the principle in the preparation of 
blocks to be used 5 56500 
reproducing ordinary photographs ins of merely 
line drawings. Oberhof. 


OVERWINDING. 7 


[14188.]—I view of the many accidents that have 
occurred of late at the different mines in England 
and Scotland, and also at the Grand Hotel, Paris, a 
few words as to two of the many causes of accidents 
—overwinding and breakage o —may not be 
out of place in your columns, and the importance of 
the subject is fully borne out by the fact that the 
Home Secretary has given instractions to the mines 
inspectors to urge upon mine-owners tho importance 
of attaching efficient detaching hooks to all cages, &. 

Now, it is well known to all parties connected with 
mining that there are numerous perfectly efficient 
detaching hooks and apparatus in use that will of a 
certainty prevent tho possibility of either loss of life 
or damage to cage or shaft, in course either of over- 
winding or brea of rope, in course either of 
ascent or descent of cage; and if such an efficient 
detaching apparatus had been in use at Blantyre 
(where the unfortunate engineman now stands com- 
mitted for manslaughter), there would have been no 
other effects following the overwinding than a slight 
loss of time in reattaching rope to cage, and the 
lives of the unfortunate miners would have been 
spared to their families ; and surely at Blantyre more 
than enough of families have lost the breadwinner, 
without, by the non-adoption of obvious and well- 
proved means and appliances, ranning such risks. 


In this district (Cleveland) hardly a mine but has 
an appliance to prevent such possibilities, and, in 
many instances, they not been so adopted many 
lives would have been sacrified. Considering that 
lives are constantly being sacrificed through such 
neglect, it is high time that the adoption of some 
such efficient preventive means was made compul- 
sory, and sọ give an assurance to the miners, that, if 
they run the gauntlet of the many dangers down 
below, at least, they will be brought safely to 
bank. W. 8. 
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ORGANIO ACIDS—MONOBASIC, DIBA- 
TRIBASIC, AND POLYBASIC— 
PREPARATION AND PROPERTIES OF 
AND BENZOIC 


SIO, 


ACETICO, 
ACIDS. 


LACTIC, 


14189. THIN organic acids constitute à very 
ortant e of c They are mono- 
basic, dibasic, tribasic, or polybasic, according as 
5 contain one, two, three, or more semi- molecules 


important class of compounds. 


oxatyl (COH O). Formic acid, HCOHO, is mono- 


basic, forming only HCOKO, since it contains only 


one semi-molecule, COHO, of oxatyl. 


acid is dibasic, because it contains two 
semi-molecules of oxatyl, and forms COHO, COKO, 


and (COK O); 
Citrio 
(COHO)s, and is written 
f CH;COHO 
CHCOHO 


in whish one, two, or three of the atoms of hydrogen 
in the three semi-molecules of oxatyl can be replaced 
by one, two, or three atoms of a monad metal, such 
as potassium; thus we have the following salts— 


Vide, 

CH;COKO (CH.COKO CH,COKO 

CHCOHO %CHCOKO and J CHC OK O 

CHHOCOHO |CHHOCOHO CHHOCOKO 


ellitic acid, CH (COHO),, contains four 
semi-moleeules of oxatyl, and is therefore tetrabasic 
groups ef COHO can be 
, or four atoms of a 


—that is, the H in the fo 
displaced by one, two, 
monad metallic element. 

Mellitic acid, Ce(COHO)s, contains six semi- 
molecules of oxatyl, and is herabasio. The inter- 
mediate pentabasio acid CsH(COHO),, is unknown. 

The monobasic acids, ate the general formula, 
CaHzn + ,COHO, is derived from the methyl series 
of alcohols. The oleic or acrylic series, having the 

Al formula, C(CnHazn) (CmH;m + ) COHO, 
laoti disien, Paving tke general formule OGOH 
o series, having n orm gn 

+ )) (CmHsm + }) HOCOHO, is derived from the 
glycol series of alcohols. The 15 series, 
having the _general formula, CnHzun + 1) 
H HO, is derived from the glycerine series of 
aleohols. The aromatic or ic series, havin 
the general formula, CnHzn — ; COHO, is derived 
from the phenyl series of aloohols. And the pyruvic 
series, having the general formula, CO(CaHgn + )) 
COHO, are the semiketones of oxalic acid. The 
fatty or acetic series contains formic, acetic, pro- 
ionic, butyric, valeric, caproic, oenanthylic, capry- 
» Pelargonic, capsic, lauric, myristic, palmitic, 

margasic, stearic, arachic, behemic, hyaenic, cerotic, 
and melissic acids, having the formulm, H, CHs, 

GHs, ß CHo, CH, CoHin, Oln, Osi, 

w Cully, CuHz, Gu Hai, Cie Ha, Co 
, a Cy „ and Calls 
respectively, to each of which the group COHO is 
attached, Apa them all monobasic acids. 

_The oleic or acrylic series contains acrylic, methy- 
serylic, angelic, ebic, damaluric, damolic, 
moringie, physetoleic, oleic, elaidic, doeglic, and 
eracic, having the formuls CHs, CMel Me, CEH, 
CEt'Me, CEt Et, CMe! HCH, CP+"H, CBu® H, 
Calls reepoctivels, (reach of zich tbr grep ČOHO 

1414) res vely, to each o ich thegrou 
is attached á z iky 

The lactic series contains glycolic, methyl glycolic, 
lactic, ethyl-lactic, aceto-lactic, paralactic, oxybuty- 
ne, dimethozali alio, etbomethoxalio, diethoxalic, vale- 
rolactic, leucic, and leucio acids, having the 
formule CH HO, CH, MeO, CHMeHO, CHMeEtO, 
HMC, H O;, (CH, HO, CHEtHO, CHMe,0, 
CHMeEtO, CHEGO, (CH.) EtO, (CH:)3EtO, and 
(CH), CH HO respectively, to each of which the 
gtoup COHO is attached. 

The glyorylic series contains glyorylic and gly- 
aara seldi = Jog oraal rise hg CH,HO 

o respectiv. to both of whic e grou 
COHO is attached. 7 
) aromatic or benzoic series contains benzenic, 
benzoic, xylic, alpha-xylic, toluylic, alpha toluylic, 
„ Caminic, and alpha- 2 acids, having 
the formules CsHs, Os Hs, CHa eg, CH(CsMeH,), 
Me., CCH,) H:, G CsHs) HzO, CEt( CH,) H, and 
3 respectively, to all of which the group 
COHO is attached. 
„The pyrubio series contains pyruvic, convolvulino- 
„ jalapimoleie, and rioinoleio acids, saving the 
formals COMe, CO(Ci:Hes), CO(CisHes) and CO 
CH) respeotively, to all ef which the group COHO 
is attached. 
_ The dibasic acids may be conveniently divided 
into the furmaric, tartaric, malic, and suovinio, 
having the general formule (OnHzu — : (COHO}, 
(CaHgn — HO), (COHO,), CaHen — :HO, Colan, 
(COHO,), and CnHzuCm Hm (COHO . 
be furmario series contains furmaric and itaconic 


353 


rT Opt. wwe (CHHO)< 
The malio 5 tartronic 


acid contains three semi-molecules of 


| The sawdust 1a enop ied thro 


acids, having the formule CMeHO(COHO)s and 
CHHO(COHO) respectively. | 
The succinic series contains malonic, sucoinic, 
pyrotartaric, adipic, pimelio, suberic, anchoio, 
sebacic, and roooellio acide, having the formule 
CH2(COHO), (CH) COH O)z. CsHe(COHO)s, CHs 
(COH O)z, (C Hz)s(COHOh, and (CH:) is(COHO);. 
Tetrahydrophthalic, ho pp ine pag tartro- 
phthalic, and alizarte acids are dibasic, and have 
the formule (C3H,)(COHO)s, (C; H;) (COH O, 
SO O), and CCH) (COH O) respec- 


vely. 

The tribasio acids contain citric, tricarballylic, and 
aconitic, having the formuls C3H;0'COHO)s, CH; 
(COHO)s, and (CH) (COHO), 400, is tee 

Pyromellitic CeH:(COHO), is tetrabasio. A 
pentabasic acid is unknown. Mellitico acid Cs 
(COHO)s is hexabasic. 

Acetic acid, CH;COHO, is prepared by the 
destructive distillation of wood at a heat in 
iron retorts. During the distillation tarry matter, 
wood naphtha, acetone, methyl acetate, &c., are 
given off. These products are condensed in re- 
ceivers, and the liquid is decanted from the tarry 
matter, When this liquid is distilled, wood naphtha 
comes over, then the acid with some of the tar. 
Sodic carbonate or calcic hydrate is added to the dis- 
tillate, when tar rising to the surface is skimmed off. 
The crude acetate is evaporated to dryness. The 
dry residue is gently roasted to get rid of impu- 
rities, and is decomposed by HSO; if it is a sodic 
acetate, and by HCI if a calcic acetate. It is also 
manufactured from sawdust shavings, chips, &0o. 
h a hopper on to an 
endless chain, which is worked over rollers by a 
steam-engine, the sawdust being carried along the 
lower of the retort in contact with a furnace. 
The volatile matter passes into a condenser, and the 
carbonised sawdust falls into a cistern of water. By 
another plan an archimedian screw, worked by ma- 
chinery, passes the sawdust, &c., from one end of 
the retort to the other, during which the volatile 
matters pass through a pipe from the tube to the 
condenser, while the carbonised wood falls out at the 
other end. One hundred parts of the dry wood of 
birch, beech, oak, ash, white poplar, and Scotch fir 
give 4'4, 4°3, 3'9, 3°7, 3'2, and 2'1 parts of pure 
acid respectively. It may be obtained in a state of 
purity by distilling potassic diacetate thus; 
(CH3)sCOKOCOHO = CH;COKO + CH;COHO. It 
is prepared by the oxidation of alcohol by merle 
the alcohol to trickle over shavings soaked wit 
vinegar. It is also obtained by the reaction of sul- 
phuric acid on sodic acetate. From the symbolic 
formula the molecular weight is 60. and one litre of 
the vapour will therefore weigh 30 criths. It isa 
colourless liquid, haing a specific gravity of 1°06, 
boiling at 118°C., at freezing at 17°C. It is found 
in animal fluids, and the juices of vegetables. The 
strong acid has a pungent odour and an aromatic 
taste. On combustion it produces water and car- 
bonic anhydride. Water dissolves it in all propor- 
tions, and it is soluble in alcohol. When heated it 
volatilises, leaving no residue. It yields acetylic 
chloride when acted on by phosphorous chloride, 
thus: 8CH;COHO + PCl; = POHHO, + 
8CH;COCl. When acted on by chlorine in the day- 
light three chlorinated compounds are produced by 
the chlorine taking the place of one, two, or three 
atoms of hydrogen in the radical CH; thus we have 
CH,CICOHO, CHCkCOHO, and CCI COH O, and 
HCl is produced in the réaction. Aluminic, ferric, 
plumbic, potassic, and sodic acetates are its most 
important salts. 

All acetates are soluble in water. 
solid acetate with strong suiphurie acid and aicohoi, 
acetic ether is formed, thus: CHsCONaO + H.SO, 

+EtHO = OH; + HNaSO, + CH;COEtO. Ace- 
tates, when ignited, yield acetenes, thus: 2CH;CO 
NaO = CH;COCH; + CONaos. When drysodic 
acetate is heated with soda-lime marsh gas is formed, 


On heating a 


thus: 3CH;CONao + CAHo,NaHo=3CHy,+COCao!! | C 


+ 2CONaos. Ammonie acetate in presence of ammonia 
dissolves calcic and plumbic sulphate, 
ride produces in a solution of an acetate a deep red- 
coloured solution, ferric acetate being formed. 
When an acetate is mixed with dilute HSO, and 
heated, acetic acid is set free, and a sulphate of the 
base is formed. Argentic nitrate produces in neutral 
solutions a white precipitate of argentic acetate, 
which is soluble in ammonic hydrate. Calcic chloride 
gives no precipitate with acetates. 

Lactic acid (OMeHHOOOHO) is prepared by dis- 
solving about 5 grammes of o acid and a 

i me of cane sugar in 6 litres of boiling water 
and allowing to stand for a few days. Afterwards 
add one litre of sour milk, containing 30grs. of bad 
cheese and 400grs. of oxide of sinc, and put away for 
about ten days at a temperature of about 40°C. The 
sinc unites with the lactic acid, forming sinc lactate. 
The mixture is heated till it boils, and is filtered, and 
the filtrate evaporated, when the sinc lactate orystal- 
lises in prisms. After re-crystallisation it is dis- 
solved in water, and SH, is passed h the 
solution, whea the 
is formed. The acid solation is evaporated en a 
water bath, the residue is dissolved in some water, 
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Ferric chlo- | th 


acid is set free and sino sulphide | PO 


and agitated with ether, which takes up the acid. 
The solution of the acid in ether is evaporated, when 
the lactic acid remains asa colourless thick liquid. 
Chalk may be used instead of sinc oxide, when beanti- 
ful tufts of acicular prisms of calcic lactateare formed. 
These crystals are re-crystallised, and treated with 
one-third of their weight of H2SQ,, and heated with 
alcohol, which dissolves the lactio acid, leaving calcic 
sulphate. Pure lactic acid remains on evaporating 
the alcoholic solution. It is formed by the oxidation 
of prepylic glycol, thas: CHsMseOCH,HO + O, = 
OH, + CH, MeoCOHO. 

_ Potassio hydrate converts 8 acid 
into a lactate, thus: CMeHCICOHO + 2KHO = 
OH; + KCl + CH3MeoCOHO. It is also produced 
from ethylidenic cyanhydrate, thus: CH; CH:Cyo 
+ KHO + OH; = NH, + CHeMeoCOKO. It is 
produced by the action of nitrous acid on alanin, 
thus: CHMe( NH) COHO + HNO, = N; + OH, 
+ CHsMeoCOHO. It is formed in sour milk, in 
malt vinegar, in plants, and in animals. Nascent 
hydrogen acting on pens acid forms this acid, 
thus: COMeCOHO + H:=CH:MeoCOHO. It is a 
colourless, transparent, syrupy, nuerystallisableliquid 
having a specific gravity of 1°22. Water, aleohol, 
and ether dissolve it in all proportions. It has an 
acid taste, and it is odourless. Cane sugar, milk 
sugar, dextrine gum, and starch pass readily into 
lactic acid under the influence of decomposing 
animal matter. It can be converted into propionic 
acid by saturating it with gaseous HI in the cold, 
then sealing in a tube and heating to 140° C, thus: 
CMeHHOCO + 2HI = CMeHzCOHO + OH; + 
Ts. When it is heated to about 260° C. it is decom- 
posed aldehyde, carboric oxide and water being 
formed. Nitric acid converts it into oxalic aoif. 
It coagulates albumen. When the lactates are 
heated with HSO; they deposit a solid brown sub- 
stance, and give off carbonic oxide. To detect it in 
a solution evaporate to the consistency of a syrup in 
a water bath, add ethylie aloobol, and a little of a 
solation of oxalie acid. Add baryta water, which 
precipitates baric oxalate, while the bario lactate 
rem in solution. Filter and add a solution of 
calcic sulphate, which precipitates baric sulphate, 
filter and evaporate, when crystals of calcic lactate 
are formed in tufts which can be verified by the 
microscope. 

Bensoic acid, CHs COH O, is prepared by subli- 
mation from gum benzoin, of which about one- 
seventh consists of this acid. The gum benzoin is 
placed in a shallow iron pan covered with a sheet of 
filtering paper, over which is placed a cone of writ- 
ing paper as a ver. When the iron pan is 
heated the benzoic acid volatalises, and condenses 
on the paper receiver in needle crystals. It may be 
prepared by boiling the gum benzoin in powder with 
calcic hydrate for several hours, filtering the insolu- 
ble lime and resin from the calcic benzoate, and, 
after concentrating the solution, add hydrochloric 
acid to precipitate the acid, which is obtained pure 
by sublimation. Itis prepared by the oxidation of 
benzoic aldehyde or oil of bitter almonds thus: 
CsH;COH + O = C,H;COHO. It is produced by 
decomposing pag cyanide by potassic hydrate 
thus: CsH;CN + KHO + OH, = CsH;COKO + 
NHs. It is prepared by converting naphthalin into 
phthalic acid by prolonged boiling with nitric acid, 
when phthalic acid is deposited in lamellar crystals 
on evaporation. Oonvert into calcic phthalate and 
heat for several hours to a temperature of about 
340°C. with calcic bydrate without free access of 
air, W calcig benzoate is formed thus: 
2CaCsH Og + aHOz = 800 + Caꝰ2 CH O2. 
Dissolve and precipitate w th HCl or H2SO,;. It is 
produced by the joint action of carbonic anhydride 
aad sodium on phenyl bromide thus: Ce H Br + 
CO, .+ 2Na = CsH;CONao + Na Br. It is pro- 
duced by oxidising gluten or casein, and by boiling 
hippuric acid with hydrochloric'acid, when it assimi- 
lates the elements of water, and forms butyric 
acid thus: CoHNO3 + OH: = OsH;COHO + 

H,NH-COHO. It is produodd by treating styrol, 

ganate solution, when 
: CsHs + Os = OH; + 
It is produced by acting om 
Cinnamic acid with fused potassic hydrate thus: 
CsH/00OHO + 2K HO=CsH,COKO + CH;sCOKO + Hg 

Benzoio acid is monobasic, and occtrs in light 
feathery snow-white glittering orystals. It has a 
very fragrant, pleasant, aromatic odour, due to the 
presence of traces of the essential oil. It produces 
a peculiar hot sensation when some of the crystals 
are placed on the tongue. Water dissolves it 
slightly, and ether and alcohol freely. Its molecular 

igbi is 122, and one litre of the vapour weighs 61 
oriths. It melts at 121°C., and boils at 240°C. Its 
vapour burns with a smoky flame. All bensoates, 
ex those of tetral metals, are soluble in water. 
It sublimes when heated in a tube, forming needle- 
shaped crystals. Ferric chloride in a solution of a 
benzoate gives a red precipitate of ferric bensoate. 
Calcic chloride gives no precipitate in solutions, 
being soluble. umbio acetate gives a white pre- 
cipitate of plumbic benzoate in solutions of sodic or 

tassic 0 When ammonio benzoate is 
treated with HCI it is decomposed, benzoic acid 
being precipitated in crystals. Hugh Clements. 


CO: + CeH,COHO. 
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A CONTINUOUS BRAKE. 


114140. — TRI following clipping from a recent 
Melbourne Argus, can hardly fail to be of interest 
to your readers :—‘‘ A very successful trial of a 
continuous railway brake, the invention of Mr. 
Woods, the Minister of Railways, was made yester- 
day on the Sandhurst line. At about 10 minates 
past 9 a.m. an experimental train started up the 
main line to try the new brakes, and it comprised 
five passenger carriages, a brake van, and a post- 
office van, and was drawn by one of the ordinary 
main line passenger engines of 34 tons. The 
Minister of Railways was in the train, ae well as 
some of the heads of the railway sub-departments. 
The train having left Spencer-street at 10 minutes 
past 9 a.m., travelled to Woodend, 48 miles distant, 
and 1,840ft. above the level of the Melbourne 
terminus, and was back at 1.7 p.m. On the journey 
it sometimes travelled at the rate of 60 miles an 
hour, and the trials of the new brake were made 
when it was going at its fastest. On the dow 
journey (away from Melbourne) there, of course, did 
not occur the best opportunities to test the new 
brake, since the general gradient in that direction 
is a rising one, but even on the down trip oppor- 
tunity was found to prove its value, and it was 
fo capable of stopping a train going at the rate 
of 50 miles an hour within the distance ‘covered by 
three telegraph posts, or between an eighth and a 
ninth of a mile. Returning on the descending grade, 
the train was stopped seven times between Woodend 
and Sunbury, a distance of 234 miles, and here a 
still more conclusive test was applied. ain the 
new brake worked well. A train coming down an 
incline at the rate of 60 miles an hour was stop 
within the space of one-third of a mile, the value of 
which achievement may be partly understood when 
it is mentioned that by means of the old brakeing 
appliances it is sometimes found altogether im- 

ssible to stop a train on a decline through the 
inefficiency of the brake power. Mr. Woods states 
that he invented the new brake some 15 years ago. 
Farther he does not desire that anything shall be 
published about it, inasmuch as he has not yet. 
sufficiently secured or protected his patent rights 
in the invention. The brakes have been made from 
his (the commissioner’s) plans and directions by the 
artificera employed in the Williamstown workshops. 

The Melbourne Telegraph of the 20th ult. says: 
— ‘A very satisfactory trial was made 1 
of a new continuous railway brake, invented by the 
Commissioner of Railways. An engine and tender, 


with a 's van and seven carriages, started at 
9 o'clock, with Mr. Woods and a small company ef 
ex The brake is intended to be worked by the 

ver engine, and te apply simultansouely to 


every vehicle in the train. Yesterday, however, it 
was only fitted up on the carriages, and not on the 
engine or van. The train ran between Melbourne 
and Woodend, and every trial was eminently satis- 
factory. In going down gf er of 1 in 50 the 
train was pulled up by Mr. Woods’s brake in 35sec., 
while on a grade 1 in 200 it took the ordinary brake 
now in use on the Government lines Amin. to stop 
the train. With a hary loaded train, and the 
brake fitted right through it, the stoppage will be 
almost instantaneous.” 


Further trials of this new brake thus highly com- | local 


mended will be looked forward to with much interest. 
: New Zealand. 


THE MATHEMATICS OF MUSIC — MR. 
COLIN BROWN’S STRICTURES AND 
ANIMADVERBSIONS. 


(14141.]—For some cause or other, which I do 
not pretend to divine, Mr. Colin Brown does not 
deign to reply to the questions of fact relating to 
this subject which I have put to him (letter 13958); 
but I have no doubt it will be allowed that it was 
quite within my privilege to ask him those ques- 
tions, and that, in due regard to his honour as a 
disputant, it was also imperative on him to reply, 
since he had undertaken to pass judgment upon 
my views as I conceive, before he understood 


These, for example, are some of the expres- 
sions which he has thought fit to use — All 
his arguments,” says be, resolve themselves into 
the usual formula of ladies’ logie, just because — 
(letter 13280). It is only another example of how 
facts can be twisted to suit a favourable hypothesis, 
parties an earnest inquirer can ride a hobby te 

Now, Mr. Brown as yet has shown no real grounds 
whatever on which he can establish a right 
to indulge thus freely in all this argumentum ad 
hominem, which he apparently found so pala- 
table, since he has not retracted it. I acknowledge 
he made one futile attempt to justify himself when 
he had recourse to certain inviting, but false and 
ensnaring, similes for the purpose of illustrating an 
absurdity he imagi 
the series of ratios, converse or reciprocal to the 
harmonic series, expresses with equal truth the 
relations of the notes of the scale in their order from 
me! to me to that with which the harmonic series 


he saw in the statement that | ha 


doh?. With this attempt I am not satisfied, and in 
order to enable Mr. Brown to do the thing that is 
right I will briefly state here the main points of my 
views, which he has asserted are absurd or untrue. 
Firstly, I maintain that simplicity of ratio is the 
paramount principle of the mathematical relations of 
the notes, and that the fact is obvious in the struc- 
ture of the diatonic scale, and in the two sorts of 
chords which, pari passu, compose it, since it is 
established that these relations arise in unbroken 
series from the first four primes, 1,2, 3,5. Secondly, 
that as from these primes two reciprocal series of 
ratios arise, 20 also t exist in the scale two con- 
verse orders of notes, distinguishable as the harmonic 
and hypharmonio orders: first, the harmonic order, 
doh, ray, me, soh, te; and the bypharmonic order, 
me, rah, dob, lah, fah. 

By this time it may be that Mr. Brown has per- 
ceived that these are not mere assertions supported 
by twisted facts, but are simply true statements of 
realities ; and, if so, is it not due from him to 
acknowledge he has done me an injustice in the 
opinions he has expressed both as to their manner 
and substance? But if Mr. Brown has not yet made 
this needed discovery, I beg to direct him to one 
easy teat to be found at the very root of the matter. 

The two simplest series of ratios arising from the 
primes, 1, 2, 3, 5, are, first, 1: 1, 2:1, 3:1,5:1; 
second, 1: 1, 1: 2, 1: 8, 1: 5—the two series being 
reciprocal. The first series determines the simplest 
form of the major or harmonic chord. Take, for 
example, the harmonic doh (i. e., major tonic) chord 


di œ 
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The second series determines the simplest form of 
the minor or hypharmonic chord. Take, for 
example, the hypharmouic me chord, otherwise 
designated the minor chord of lah— 


1:1 =mi: m! 
1:22 mw m 
1:3 h: mi 
152 di: ml 


If Mr. Brown will now deliberately try this proposi- 
tion, and say whether he concedes ite truth or not, 
and if he does not concede its truth, if he will 
demonstrate its fallacy, I shall in either case take it 
as a favour, and, as I doubt not, other readers of the 
ENGLISH MECHANIC also will 20 take it. 


March 18th. . J. Jackson. 


— — 


PURIFICATION C WAG. 


114142. Tun sewage ques.. -u must have been a 
source of considerable revenue to the patent office 
during the last 20 years, for it ap at upwards 
of 400 patents have been rranted during that time 
for different processes rel . og to the purification and 
utilisation of sewage. Y.tthe Local Government 
Board, with all these patents before them, and their 
own expensive and extensive investigations to boot, 
appear te be quite paral 

beards. ho 


sralysed, and unable to advise 
-how to dispose ef their sewage, so as not 
to create a nuisance. 


Three pow ago many local boards of health sus- | f 


pended all action on sanitary matter. with the ex- 
pectation that the Local Government Board would 
get them out of their difficulties by their promised 
report on the nites of how to get rid of their 
sewage, but when the report of Rawlinson and Read 
was published in the beginning of 1877, the local 
boards that expected great things from it were 
thoroughly disappointed to find nothing new in it, nor 
any indication of any plan or process whereb 
sewage could be purified to such an extent that it 
could be discharged into a running stream, so as not 
to be a nuisance. 

The Local Government Board supersed the General 
Board of Health, and the two boards taken together 
have been in existence for nearly 30 years, with 
almost unlimited powers to investigate and advise on 
the question of the treatment of sewage. What bas 
the Local Government Board done to advance our 
knowledge on this important subject during all these 
years? Nething up to the present: moment to show 
that „TVC 
nuisance. I grant that the several commisions and 
committees that have been appointed from time to 
time to investigate and advise on this} subject have 
collected and published a great many valuable facts 
and statistics on the matter, which go far to show 
the incapacity of town councils and local boards to 
deal with such an important and decidedly difficult 
question, but they have not shown a single instance 
wherein sewage has been or can be purified in such a 
manner as not to be or become a nuisance. Surely 
this is not a satisfactory state of things. Instead of 

ving our sewage purified, we are getting all our 
clear running streams all over the country polluted 
withan abominable nuisance, and the Local Govern- 
ment Board can do nothing to help the various 


helpless toil and ‘gamitaty diali r 
aapi aned Cheir rela tioni, 1a tha order kom dol to dienaa n A MADIA CUNEEIOEN eee 
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sere goes 
of the spindle that 


Supposing there never had been a Local Govern- 
ment Board in existence, ceuld we have been in a 
worse condition with respect to pollution of our 
rivera, or the) means fof purifying our sewage tban 
we are at tbe present moment? I think not. But 
if the Government had passed an Act at the time tbe 
General Board of Health was established, compelling 
every town council and parish authority to abate the 
nuisances arising from cesspools or sewage withi 
their districts under heavy penalties, and if the 
magistrates had been compelled to inflict the penal- 
ties whenever the nuisances were proved, the diffi- 
culties would have vanished by this time. 


Had the consuming of smoke and the condensa- 
tion of the vapours from alkali works been left to 
the wisdom of the Local Government Board, nothing 
would ever have been done to. abate the nuisance, 
but we should have had a lot of blue books with 
statistics on the subject. 


On the other hand, take our gas works, which 
are nearly all under the management ef private or 

ublic companies, over which the Local Government 

oard has no control; yet it is a well known fact 
that they are the beat managed, most economical, 
and most profitable works in the country. The 
have been and are now continually improving bot 
the purity and illuminating quality of the gas, but 
let the Local Government Board or any other 
Government beard once the power to control the 
gas works, and there will be an end to all further 
progress in gas improvements. We shall have 
nothing but ‘‘ meddling and muddling,” and the 
gas will be left in the same unmanageable state as 
the sewage is in at present. Then we shall have 
papers read on the subject at the I. C. E. on the 
gas question, such as Mr. Bazalgette’s able paper 
on the ‘‘sewage question,” stating that ‘ no pro- 
greas had been made during the last quarter of a 
century, and that the question was exhausted, and 
that no further improvements are to be expected in 
the future. It will be dark times for England 
when our gas is brought under the control of the 
Local Government Board as proposed by some 
people. Wm. Burns. 


PORTABLE FRET MACHINE. 


114143.]—Av different times I have seen varions 
inquiries for a fret machine that will fasten on to any 
table with a mevable treadle action. I have com- 
pleted a machine that will answer to these require- 
ments, and the following is a description of it 
The machine fixes on to the side of a table with a 
screw clamp. In the part of the clamp where the 
h is an arm, into which one end 
carries the driving polley fits. 
The other end of the same spindle goes through the 
back of the clamp (which forms the body of the 
machine). On the end of this spindle inside the body 
is fixed the transmitting pulley, and on the outside 
is fixed a fly-wheel. 


From the body of the machine going llel with 
the edge of the table, and partly on the table (cast 
with the body) is an arm carrying the table to saw 
on. The arms are 14in. long, and are driven in the 
following way :—There are two straps from 
treadle—one from the top, and the ether from below. 
The top strap goes to the driving pulley, and is 
astened on one side. The bottom strap goes 
through a pulley on the frame of the treadle, and is 
fastened on the other side of the pulley. 


Under the treadle is fixed a spring to bring the 
treadle back after being pressed down by the feet. 
The top strap drawa the pulley one way round and 
drives the machine. The bottom strap draws the 
pulley back again. Fixod en to the driving pulley 
spindle (the pulley running free) is a transmitting 


y | wheel with a groove on its circumference for a strap. 


On the side of the same wheel is an annular groove 
in which runs a silent click. A strap is put on the 
transmitting wheel and drives another pulley half 
its sise on to which is put an eccentric and strap 
which cause the saw-arms to reciprocate. The 
eccentric is connected to a separate arm fitted on to 
the same spindle as the saw-arm. The saw-arms 
are balanced at the back by a connecting-rod. The 


spinde of both saw-arms are on centre points, and 
t 


eccentric and ite pulley also. 
rod is on knife-edges. 
The silent click is made as follows: — The driving 
palley at a distance from the centre equal to the 
istance from the centre (of the transmitting 
pulley) to the middle of the annular groove is cut a 
slot parallel to the diameter. In this slot rans the 
circle of a small wheel constituting the pawl. One 
end of the slot is in a right line with the diameter of 
15 pulley and at right an les ya its diameter. 
e uence is, when the pulley goes one way 
cound, the small ratchet wheel runs free, and the 
other way it catches. By this moans a great speed 
is acquired with very little action of the feet. I 
shall be glad to leb any one have the drawing who 
cares to advertise his willingness to pay for the 
tracing being made. W. J. B. 


It would have been much better to have forwarded 
a sketch for publication.—ED. | 


The connecting- 


Marcu 29, 1878. 


THEOPHILUS, CYRILLUS, AND 
CATHARINA. 

14144.}—Tue accompanying sketch, which, I 
ieve, is fairly accurate, was made at about 5 p.m. 
on the 9th of January last, and is so unlike the 
maps with which I have compared it that perhaps 
some of your readers might like to compare it both 
withtheir maps and with the moon. Indeed, having 
occasion lately to examine somewhat in detail 


> 


of the various maps that are pub- 
lished, L was much struck with the discrepancies I 
und in them, and I feel very strongly the need that 
exists of careful drawings of the various lunar 
formations as a step to the production of a map far 
perfect than any we have at present. 
W. J. B. N. 


certain i f 
ound 


ASTRONOMICAL NOTES. 


“on I am much obliged to “Mac” for his 
opinion, ard regret that I cannot answer his 
inquiry, as I am at present from home, and have not 
my i with me; but it is not im- 
probable that he may have glimpsed my minute star, 
as the silver film of my mirror is much damaged by 
er rasion of insects (an annoyance 
` ht be obviated by having a cover fitting 
close to the speculum). I dare say I only used the 
letter pin a very general sense, and his n. of p. may 
be a more accurate description. 


Cheltenham. T. W. Webb. 


EQUATORIAL MOTION. 
vee? igs CORRESPONDENT asked in the last 
volume a simple method of obtaining an 
equatorial motion, but as I have not the paper by 
me I cannot refer to the letter by number. The 
accompanying shows an adaptation of Lord Lindsay’s 


method given in Vol. XXIV., No. 613, which I find 
fairly. It has, I may say, been highly 
of by Mr. W. J. Lancaster. A, a screw 
to gront the azimuth motion, which is 
the 


wheel, D D, being bound with an indiarubber 
turned by the axle of one of the clock 
wheels. The ying rod is graduated and read 


off where clamped 
a small wheel, L 
axis) 


The 
H 


at G. The rods, K, which hold 
; (A L being the imaginary polar 
8 easily be removed, also the handle, M. 
ine which passes from N over L is clamped at 
A reference to Lord Lindsay’s article will, of 
course, render this a little clearer. 


Redgate 18 Tenbury, 


G. P. T b 
March 18. ere 


GALVANIC SHOCK FROM THE 
TELEPHONE. 


14147. —I was exhibiting a telephone I have 
made at a friend’s house one evening last week, and 
a lady who is a great invalid was holding it to her 
ear to listen, when she exclaimed it was giving her 
a galvanic shock. I thought at first it must be all 
imagination on her part, but I made some further 
experiments that quite convinced me it was as she 
said. I have tried several other persons, and I have 
found one or two that can detect a pricking feeling. 
but only very slightly. I should be glad to learn if 
anyone else has felt any similar sensation in using the 
telephone, as I should not have thought there was 
sufficient current to fg any sensible effect. 
The muscles of the lady’s hands were quite drawn 


was being spoken through. She was not holding it to 
her ear at the time, so could not tell when the speak- 
ing took place; but whenever it did her muscles 


were contracted. W. P. 0. 


INJECTING SOLUTIONS INTO STEAM 
BOILERS. 

(14148.]—I HEREWITH inclose a rough sketch of 

a plan for putting any liquid into a steam boiler 

while the steam is up without the liquid going past 


the pump. The apparatus consists of a casting 
something like sketch, that will hold about 3 or 4 
gallons. No. 1 and 2 are two zin. taps, and 3 and 4 
are two taps or plugs (we use plugs). When you 
want to put the liquid in, you must shut 1 and 2 taps 
and open No. 4 to let the water out. When that is 
done, you shut No. 4 and open No. 3, and put the 
liquid in with a tun-dish, then shut No. 3 and open 
No. 1 and 2 and the liquid will be gone in a few 
minutes with the feed water. This paa cleans the 
pipes and economisers as well as the boiler. We have 
used it for years and it answers very well. The 
cost is very little to apply it. No. 5 is the feed pipe 
from pump to boiler. Nemo. 


COLLIERY CATASTROPHES. 

114149.|—P. M. CHESTER, in letter 14100, asks 
for some explanation of my letter 14047. I said that 
gas, which was liberated from the coal shot down 
by powder, and the fresh surface exposed, would not 
be exploded by the ignition of the powder because of 
its“ purity.” It would probably ignite and add to 
the flash of the powder blast, but would do nothing 
more provided the ventilation was perfect. 

P. M. Chester seems to be ignorant of the fact 
that firedamp uires admixture with air to the 
extent of one part of the former to from about seven 
to fifteen parts of the latter before it becomes 
explosive. I may add I believe the temperature of 
the mixture to very much affect its explosiveness. 
The higher the temperature ef the mixture, as in 
deep mines, the greater must be the dilution to 
render it safe. 

P. M. Chester further contradicts what I said 
about the ignition of firedamp by ared-hot iron, and 
advised me to get the idea out of my head by trying 
the experiment. I am pretty well convinced that 
he has not done se. However, to prove what I said 
to be correct, I will give a summary of some 


bank, and, after being passed through naphtha, was 
used as ordinary gas to illuminate the heapstead, 
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up, and powerfully contracted while the si short wire, C, is also immersed. On the 


67 


engine- room, &. Mr. Greenwell found that the gas 
could be ignited by a red-hot iron previous and after 
its passage through naphtha. Thus clearly proving 
the carburetted hydrogen of the mine capable of 
ignition as I pointed out. I think P. M. Chester 
will not take upon him to contradict the authority 
above mentioned. 


Durham. C. M. 


TELEPHONY. 


(14150.]—ArTER trying Mr. Bennett’s experi- 
ment (letter 14105, p. 17), and finding it work 
admirably, I varied it as follows :— 


B 
C 


LE 3 


A, the telephone, which is of course applied to the 
ear. One of its terminal wires is partially immersed 
in water contained in the vessel, B, in which 


circuit being completed at D the sound is distinctly 
audible in the telephone. All the wires are of cop- 
per. At first I thought I must be mistaken, so 
added a little acid to the water, and this time there 
was no ground for doubt, as the sounds were nearly 
as audible as in Mr. Bennett’s experiment. I then 
joined the wires at D, and completed the circuit by 
dipping the wire, C, into the water, but could get no 
sound. I then attached a piece of tinfoil to one 
wire, and, placing it in the water, was able to geta 
slight sound on touching the surface of the water 
with the wire, C, which was greatly augmented, 
however, by bringing C into contact with the foil 
(under water). If the wire is held in one hand, and 
the other one is dipped into the water, the sound is 
still heard, although somewhat subdued, notwith- 
standing that the electricity passes through the 
body, and that there is only one metal in the water. 
This is more than I can make out, and shall be glad 
if some one will explain it to A Beginner. 


TELEPHONE LECTURE EXPERIMENT. 


[14151.]—Lecrures on the telephone are now 
common, and many of your readers may be glad to 
know of the following very striking experiment. It 
is intended to demonstrate to an audience the changes 
which the movements of the diaphragm produce in 
the condition of the magnet, thus giving rise to the 
induced currents. 

One of the pans of a small pair of scales is removed 
and a short piece of bar iron is suspended by a 
thread in its place. Thescales are then fixed in the 
clamp of a retort stand, and the remaining pan is 
weighted so as to exactly counterbalance the iron. 
Two pins, P Q, are inserted into the cork lining of 
the clamp, their purpose being to act as stops and 
limit the oscillations of the index toa very small 


angle. The bar magnet, N, is placed ona block of 
wood underneath the iron, A, and the clamp is 
adjusted so that, when the index is a 
P, A may be rather more than fin. from N. The 
position of the pin, Q, must be such that when the 
index is pressed against Q, A may not be removed 
beyond the sphere of attraction of N. If now a tele- 
phone disc, D, is held zin. gy from the pole of N, 
the attractive power of e magnet will be 
diminished, and A will rise as far as the stop, C. 


Digitized by Google 
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permits. On the disc being withdrawn, the magnet 
resumes its power, and the piece of iron resumes its 
original position. 

But theso movements cannot be seen at a distance 
since they are necessarily small. I therefore 
adopted the arrangement shown in the figure. It is 
drawn on a larger scale than the rest of tho dia- 


E B is a piece of crinoline spring, about 3in. long. 
It is passed through a cork, C, the end, B, being 
very slightly longer than the end, E. An axis of 
copper wire is inserted through the cork. One end 
of it is prolonged and bent into the form of the letter 
L, as skona at K. Two supports, of wbich H is 
one, are made of sheet brass. M is a small block of 
wood, having a bole at the top which is filled with 
mercury. X isa battery, Z is an electric bell. Con- 
nections are made by wires as shown in the figure. 
The use of this apparatus is as follows :—It is placed 
so that when the heavier end, B, of the steel is 
resting upon the pin, O, the end, E, is jin. below 
the scale pan. The wire, K, should then be adjusted 
so that the point may be 1-16in. above the mercury. 
Now, when the experiment before described is 
repeated, the scale pan in descending will press upon 
E, thus causing X to dip into the mercury, making 
e ical connection between the wires, S and T, 
and ringing the bell, Z. If the apparatus is pro- 
perly adjnsted (which is easily done), this operation 
may be repeated with great rapidity. The moment 
that the disc is presented to the magnet the bell 
rings; no sooner is it withdrawn than the bell stops. 


Speravi. 


ON THE MEASUREMENT OF THE 
ANGLE OF APERTURE OF MICRO- 
SCOPE OBJECT-GLASSES. 


[14152.-—THE experiments of Drs. Nickolls and 
Bull having called for further trials and explana- 
nations, I now demonstrate my views in a wore 
explicit manner. I have long held the opinion that 
no method of measurement hitherto used bas given 
any results at all approaching to accuracy, and in 
many instances the le of aperture of microscope 
objectives has not reached even to half tte number 
of degrees attributed to them. The mistake arises, 
as I have repeatedly urged, from the entrance of 
oblique pencils or rays extending in a direction away 
from the central or axial one, so that it is the angle 
of the extreme rays at the marin of the field of 
view that we measure instead of the angle proper. 

In order to confine tke apex of the cone or pencil 
of rays to one central point in the axial focus, I pro- 

925 tbat the sector measurement should be per- 
ormed with a very narrow slit or minute perforation 
set precisely in the focus ; but this, though right in 
theory, was found to be difficult and impracticable 
for high powers, aseven the narrowest slit that 
could ured must have a diameter causing an 
error of angle to be indicated greatly in excess, and 
it was impossible to assign the exact limit of angles 
because no distinct image could be seen through a 
minute slit. In order to obviate this objection and 
obtain a result that should Le consigned to an exact 
centre line, a half screen bisecting the field in the 
focal plane was next proposed, the screen to be 
shifted alternately during the measurement. But 
this plan was abandoned as altogether fallacious, 
for it is the property of a lens that every open point 
on its working surface admits a ray from every 
portion of the field of view. The effect by obscur- 
ing the alternate halves is simply nil, the sum of 
the two measurements being equal to that of the 
entire uncovered lens. I mention this because Drs. 
Nickolls and Bull popes that as the result corre- 
sponds nearer with the open measurement, it must 
be considered accurate. 

I next proposed to eliminate the marginal pencils 
of the field by means of a small stop set in the 
focus of an eyepiece adaptation. This has also been 
found to give unreliable measurements, but still it 
affords no disproof of the accu of the principle 
to which I have called notice. Of this I now give 
additional demonstration. 

I selected a 1-5th of fine quality, which worked as 
an immersion. This position prevents quibbling 
concerning various itions of adjustment. The 
aperture as measured by the sector through a slide, 
with water between that and the front lens, was 
120°. The focal distance as immersion was 041 
(I use a Zentmayer form of stand, which is fitted 
with a micrometer scale and vernier directly on to 
the fine motion slide, so that depths can be measured 
very accurately), The diameter of transmission on 
the surface of front lens was 07. This is ascertained 
by allowing a drop of milk to dry on the front, and 
measuring the diameter of the light spot from 
parallel rays, entering the back, using a low - power 
object-glass and micrometer eyepiece for the mea- 
surement. 

The field of view included a diameter of 03 on a 
stage micrometer. Now, having the exact focal 
distance from the surface of the front lens as a 
starting point, it remained first to ascertain what 
were the apparent apertures taken through various- 
sized stops set close on to the front, having definite 
diameters that could only admit the base of a cone 


of rays, from an angle taken from the axial focal 
point, up to a known diameter of stop. The 
arrangement that I use is a form of adjustable slit, 
consisting of two strips of very thin platinum foil. 
One piece is cemented on to a parallel slip of thin 
plate-glass, which is made to slide under two staples 
by a micrometer screw acting against a counter 
spring. The fixed strip of foil is attached to one of 
the staples, so that when the screw is quite home 
the edges meet. The various widths at which the 
instrument was set were measured under the micro- 
scope with eyepiece micrometer. Having got the 
desired width, the object-glass to be measured was 
attached, and the body of the microscope lowered 
till the slit came in contact with the front leas, a 
drep of water having been placed over the slit, to 
prevent undue refraction and obtain more light. 

The apparent angles included by these different 
limiting edges or stops were measured by the usual 
sector method of rotating the microscope on a tarn- 
plate, graduated into degrees, and ascertaining the 
vanishing point of a distant light, or preferably by 
means of an examining lens at the eyepiece, so as to 
observe the disappearance from the field of an actual 
image, 

The real or true angles were estimated from the 
distance of the focal point, up to the known measure 
of the edges of the stop. Avoiding fractions of 
degrees, the following table gives the comparative 
resulta :— 


Working diam, 


of front lens, False aperture. True aperture. 


07 120° gn° 
‘06 118° 80° 
05 116° 70° 
04 103° 58° 
08 88 45° 
02 68° 31° 
01 59 16° 
*005 53° 8° 
002 500 35° 


The last item with a stop 1-500th of an inch in dia- 
meter indicates an aperture of 50° by the usual 
methods, whereas the trae angle is only 3}°—an 
error being shown in excess of more than fourteen 
times. 


9 
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The annexed diagram demonstrates the cause of 
this error. The central angle shown is the true 
aperture assigned by the width of the small stop at 
the base. The oblique angles represent the pencils 
including the field of view and showing light, or an 
image, in the eyepiece up to an angular range of 50°. 
As l have so repeatedly urged, it is these outside 
rays which are superadded to angle of aperture 
taken by the usual measurement, and which are the 
cause of erroneous indications greatly in excess of 
the true angle. F. H. Wenham. 


PURIFYING WATER. 


[14153.}+-I am anxious to know whether there is 
any cheap and readily available means of purifying 
water for drinking purposes other than filtration, in 
which I have only a limited belief, and regard 
simply as a means of removing solid impurities. Is 
there any trustworthy method of ascertaining 
whether a water should be suspected, and suepicien 
having been aroused, is there any means of purify- 
ing that water other than distillation? For instance, 
what is the action of the permanganates on water. 
I am told that the organic matter of the water seizes 
on the oxygen in the permanganate, and becomes 
oxidised and burnt up. Assuming that species of 
Bacteria are the specific poisons of certain diseases, 
will the addition of the permanganates to water 
destroy the Bacteria and render the water aafe to 
drink? If eo, to what extent should the per- 
manganate be added? Until the colour begins to 
remain, after standing—how long? What effect 
would the pcrmanganates have upon waters heavily 


charged with lime? In a back number of the 
Journal fir Praktische Chemte Herr Kammerer 
says that tannin or tannic acid is a trustworthy test 
of the purity of water. When analysing three 
specimens of well water from a churchyard in St. 
Leonhard, near Nuremberg, Kammerer tested the 
water by means of tannin. For this purpose 18 
cubic inches of the water were placed in a glass 
cylinder; to each sample was added 0°18 cubic inch 
of a freshly prepared, cold, saturated solution of 
tannin, and left standing in vessels closed and air- 
tight. The first sample instantly became cloudy by 

the separation of a rapidly increasing, curdli 
precipitate, which, at the end of an hour, formed a 
thick gelatinons precipitate, and after standing 
for days did not settle clear and colourless. The 
sample from the second well acted in a similar 
manner; at the end of an hour there was a heavy, 
gelatinous precipitate, which soon took a grey, then 
light green, and finally dark green colour, due to a 
trace of iron in the water. The third sample retained. 
its clear appearance a longer time, and in the first 
four hours only a slight turbidity could be observed, 
yet in 24 hours a thick starchy precipitate had 
formed. Tbe organic nature of the precipitate was 
undoubted, but was further proved by c ing it, 
when it gave off, like a residue obtained by evapora- 
tion, a strong odour of burned horn, and left behind a 
very small amount of ash in proportion to its 
volume. For the purpose of testing for volatile 
organic acids, sulphuric acid was added to a few 
quarts of each sample of water, which was then 
distilled off to one-fifth its original volume ; a very 
small quantity of the tannin solution added to the 
residue caused an immediate coagulation to a stiff 
jelly. Since sulphuric acid precipitates tannin from 
its aqueous solution, and this precipitation looks 
milky, and is difficult to clarify, it was thought 
possible that the strong reaction in these residues 
might be referred to the precipitation of the tannin 
by the sulphuric acid. But this supposition did not 
very well with the volume of the precipitate, 
which seemed disproportionately larger than the 
quantity of tannin employed. Comparative experi- 
ments were made with tannin precipitated by 
sulphuric acid, and gelatin precipitated by tannin, 
and showed that, on heating, the tannin dissolved in 
the sulphuric acid and water before it reached the 
boiling temperature, and on cooling was precipitated 
ain, and soon settled, leaving the liquid clear. 
The precipitate formed by tannin in a solution of 
gelatin is not dissolved by dilute sulphuric acid even 
when boiling, but seems rather to increase. The 
recipitate formed by tannin in the residues from 
istillation reacted precisely like the latter; on heat- 
iling thay seemed rather to increase than 


ing to 
to diminish. 

After he had found by further experiment that the 
turbidity penod by tannin solution in the three 
samples of water were not caused by albumen, but 
by gelatin, Kämmerer feels that he is justified in 
drawing the following conclusions :—1. There can 
be no longer any doubt of the presence of gelatin in 
well water. In some cases it is found in com 
tively large quantities. 2. Tannin is a suitable re- 
agent for detecting this and similar substances, and 
this test ought never to be omitted in analyses of 
water for hygienic purposes. 3. The presence of 
salts and ether compounds found in water may re 
the precipitation by tannin. To judge of the purity 
of water from the tannin reaction, it must stand at 
least 24 houra. 4. Every water that suffers consider- 
able turbidity with tannin must be held to be 
dangerous for drinking. It seems to make no dif- 
ference whether the precipitate falls at once or only 
after some time, as the time depends less on the 
substance to be precipitated than on the other sub- 
stances dissolved in the water which retard the pre- 
cipitation. 

Would Mr. Allen kindly express an opision on the 
questions herein mooted, and say especially whether 
suspected well water might be used with impunity if 
it has bean boiled ? S. M. P. 


NOTES FOR WATCHMAKERS AND 
OTHERS. 


[14154.]—THE following notes extracted from 
an American technical journal may be useful to 
your readers, and will probably suggest other appli- 
cations. For instance, I should like to know 
whether any one has tried the method recommended 
for restoring lustre, and whether burnished steel 
might be safely submitted to the action of the acid. 

Main Springs. 

When a main spring is cleaned most inexperienced 
workmen will take hold of one end and pull the 
spring about half its length straight out to save time. 
This practice will break springs when nothing else 
will; and springs treated thus generally break after 
the watch has been delivered to the customer only 
a few days. Breaking into many pieces is oming 
to the acid in the oil which is used. We wi 
suppose tbe main spring is a fine one, and has been 
evenly tempered and properly cleaned ; if, now, old 
oil is used, or that of an inferior quality if fresh, 
the acid it contains will eat into the spring, and will 
finally destroy its texture. The coil nearest the 
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centre breaks first, and as it recoils it breaks every 
coil in the barrel, and sometimes each coil is broken 
twice. The spring has become so impregnated with 
acid that it has no life left. 


To Purify Oil. 

To make the oil pure, take a good-sized bullet or 
other piece of lead which has a thick coating of 
lead rust, cut it up fine, put it into the oil, and let 
it stand for two weeks. This causes the acid to 
settle, and it then resembles milk at the bottom. 
Now pour off the top, and your oil is pure. Common 
elock oil can be treated in this manner and made 
better than some watch oil. 


To Restore Lustre. 

If not teo much darkened it may be restored by 

dipping the wheel in pure murintic acid. Test your 

by dipping a piece of polished steel in it; if it 

a the polish, reduce the acid with rain water 

until it will not. Rinse the wheel well in water. 

This will also restore the polish to steel that has 
been blued by heat. 


Grinding Glasses. 


Provide two pieces of cork, one eoncave and one 
convex (which may be cut to shape after fitting to 
lathe). Take a copper cent or other suitable article 
and soft solder a scrow to fit the lathe and then 
wax it to the cork; then get a twenty-five cent 
emery wheel, such as is used on sewing machines, 
and you have a complete outfit for cutting your 
watch glasses. Polish the edge on the zinc collar 
of the emery wheel, or use a picce of zinc to de it. 
The other cork should be waxed to a penny and 
centred. The spectacle lenses may be cut on the 
same emery wheel, if the wheel is attached to the 
lathe so as to revolve. Another method is to take 
a common piece of window glass (green glass is the 
beat) and make a grindstone of that, using the flat 
surface to grind on. Cement it on a large chuck, 
the glass being from 2 to 2°5 inches in diameter. 
Any one not familiar with this method would be 
surprised to see how fast the glass is cut away, for 
either spectacles or watches. In grinding watch 
glasses put them flat on the chuck glass—not on the 
edge. J. T. M. 


THE KENTISH RAGSTONE AND 
CRYSTALS. 

(14155. —Huon CLEMENTS, in his letter (14093, 

p. 15), on this subject in the ENGLISH MECHANIC 
of March 15, again goes off into collateral subjects, 
which have really nothing to do with the question 
at issue between him and me. As I wish to keep to 
this I must recapitulate a little. In the MECHANIC 
for January 11 Hagh Clements bad a letter (13824, 
p. 428), in which he stated that he had found some 
crystals in the Kentish ragstone, and also etated 
distinctly that they were pentagonal dodecahedrons, 
and that, on making a qualitative analysis, he 
found that the said crystals were composed of calcic 
carbonate and an appreciative quantity of iron. On 
reading this I was very strongly of opinion that he 
was mistaken, and that he had not really found 
calcic carbonate crystallised in pentagonal dodeca- 
hedrons, or any other form belonging to the cubic 
or monometric system of crystallisation, but that 
the crystals he had found were really of some form 
belonging to the hexagonal system, and which could 
be derived from the obtuse rhombohedron, which is 
the primary form from which all crystals of calc 
spar ean be derived. Further considering the 
matter, I thought it extremely likely that he had 
mistaken a peculiar form of hexagonal prism which 
has 12 octagonal faces, fur a pentagonal dodecshe- 
dron, and I wrote a letter (15917, p. 503), which 
appeared on February 1, and in which I described 
the two forms of crystals and the manner in which 
they were respectively formed from their primaries, 
an explanation which I had to repeat at greater 
length, illustrated with diagrams, in a subsequent 
letter (14019, p. 579), which appeared on February 
22nd. This latter letter was in answer to one of 
Hugh Clementa’s (13956, p. 530), February 8, in 
which, in reply to my former lotter, he adhered to 
his statement that his crystals were pentagonal 
dodecahedrons and nothing else, going off into a 
number of secondary questions, contradicting nearly 
everything I had said, and laying down his own 
opinions in à very dogmatic and ‘‘ ex-cathedra”’ 
manner. Iu my letter (1419, p. 579), I stated 
that I adhered substantially to my opinions ex- 
pressed in my first letter, and, in response to a 
wish expressed by Hugh Clements, explained how 
the two forms of crystals in question were derived 
from their respective primary forms by the help of 
disgrams, which have been very accurately en- 
* graved (p. 579). The next step in the correspon- 
* dence was a letter (14078, p. 629), March 8, signed 
J. H. Collins, in which the writer, while expressing 
his opinion that I was probably right, suggested 
another possible explanation—viz., that the crystals 
found by Hugh Clements might be pseudomorphs of 
calc spar after pyrites. This I think very much 
more unlikely than my explanation. I now come 
back to Hugh Clementa's last letter (14093, p. 15), 
and to the present position of the original question 


at issue between us—viz., are tho crystals of calc 
spar found by Hugh Clements pentagonal dodeca- 
hedrons or not? He now says, “I still consider 
the crystals referred to bear a greater resemblance 
to the form of the pentagonal dodecahedron than 
they do to that of the six-sided prism with penta- 
gonal faces. Of course, it is possible, and perhaps 
I may say probable, that the crystals are six-sided 
prisms, so very much modified, that it is impossi- 
ble to distingaish between them and the dodecahe- 
drons.” Now I have not the least hesitation in 
oying that any mineralogist, with practical know- 
ledge of the subject, would at once distinguish 
between calc spar, in the form of six-sided prisms, 
with pentagonal faces, no matter how they might 
be modified, and pentagonal dodecahedrons ; if by 
no other means, certainly by cleavage, which is good 
in calc spar, and which would at once show 
whether the primary form of the crystal was a 
cube or a rbombobedron. I do not at all wish to let 
myself be drawn by Hugh Clements into the dis- 
cussion of secondary questions, but I may just say 
that I still adhere to my statement that in calcic 
carbonate the six-sided prism is a secondary form 
of the rhombohedron, and I say se because the 
cleavage in a crystal of that substance, in the form 
of a hexugoral prism, is parallel to the original 
faces of the primary rhombohedron, and not to 
those of the seconcary prism. This is what shows 
that the rhombohedron is in calcic carbonate the 
primary form; no matter what form that substance 
may crystaliise in, the cleavage will be parallol to the 
the original faces of the primary rhombohedron. 
As to Hugh Clements’s reiterated statement that the 
rhombohedron is a secondary form of the hexa- 
gonal pyramid, I send diagrams showing how the 
latter is derived from the former, and the proof that 
the hexagonal pyramid, or isosceles dodecahedron 
as I shall call it, is the secondary form in calcic 
carbonate,and that the cleavage is never parallel to all 
the faces of a crystal of that form, but always te 
those only of the primary rhombohedron. Though 
theoretically the rhombohedron can be derived from 
the isosceles dodecahedron, tho cases iu which the 
latter is actually the primary form, and the former 
the secondary, are (if any) very few. I cannot re- 
member a single mineral in which it is so, though, 
of course, I cannot say that it is impossible that 
there may be a few. 


In the accompanying diagrams Fig. 11 is tho 
isosecles dodecahedron, so called because it has 12 
faces, which are all isosceles triangles. It may be 
obtained from a rhombohedron by a replacement of 
the lateral angles, provided this replacement is 
carried so far that the remaining primary faces just 
equal the secondaries produced by the replacement. 
Fig. 7 is the primary rhombohedron, the faces being 
marked F, the avgles a, and the edges e. Fig. 10 
shows the lateral angles partly replaced by the 
secondary faces, a a a; and Fig. 11 shows the 
resulting isosceles dodecahedron, the remaining 
parts of the primary faces of the rhombohedron 
being marked F, and the secondary faces produced 
by the replacement of the lateral angles of the 
rhombohedron being marked a. ‘The isosceles dode- 
cahedron may also be obtained by replacement of 
the basal edges or angles of the hexagonal prism. 
Many minerals, crystals of which occur in this form, 
have cleavage parallel to the primary faces, F ; but 
none that I know of has it parallel to the secondary 
faces, a. Fig. 13 is the scalene dodecahedron, 
which may be obtained from a rbombohedron by a 
bevelment of the lateral edges. Fig. 12 shows the 
lateral edges, e e, of the rkombohedron partly 
bevelled. Fig. 13 is the perfect figure, the faces, e, 
being all secondary, and produced by the continued 
bevelment of the lateral edges of the rhombohedron. 
In all these figures the principal axis, a“ a’, of the 
crystal is shown; those two forms of triangular 
dodecahedron bear much the same relation to each 
other in their mode ef formation from the rhombo- 


hedron as the two forms of hexagonal prisms shown 
in Figs. 8 and 9 in letter 14019, p. 579, Feb. 22. 


Any difference, however, between Hugh Clements 
and me as to crystallisation has nothing whatever to 
say to the real question at issue, nor do J think it of 
very much consequence in any respect, as I account 
for it in a great measure in this way: Hagh 
Clements uses the words primary and secondary 
absolutely, and with reference to some theoretical 
sytem of crystalogeny. I use fhe same words rela- 
tively, and with reference to the actual crystallisa- 
tion of the particular mineral under consideration, 
and as I have stated in a former letter (14019, p. 
579), when two forms of crystals can be mutually 
derived from each other, one is often primary and 
the other secondary in the crystals of one mineral, 
whilst in the case of another mineral their relative 
positions in this respect are reversed—e g., in galena 
the cube is the primary, and in octohedral and 
dodecahedral crystals of this mineral the cleavage is 
cubical or parallel to the faces of the primary cabe ; 
whilst, on the other hand, in fluor spar, in which 
the octohedron is the primary form, tho cleavage in 
cubical crystals is octohedral or parallel to the faces 
of the primary octohedron, and in blende or sul- 
phuret of zinc the primary form is the dodecahedron, 
aud the cleavage in cubic and octohedral crystals is 
dolecahedral or parallel to the faces of the primary 
dodecahedron; so also in calcic carbonate the cleavage 
is parallel to the original faces of the primary 
rhombohedron, and in magnetic pvrites it is 
parallel to the original faces of the primary 
hexagonal prism; whilst in quartz the cleavage, 
though difficult, is obtainable in both those 
directions; and thongh the isosceles dodeca- 
hedron, called by Hugh Clements the hexa- 
gonal pyramid, occurs in this mineral, it must 
be considered a secondary form, as cleavage can- 
not be obtained parallel to all its faces but only to 
its alternate faces, or the original faces of the 
primary rhombohedron, or to the faces of the six- 
sided prism. In very many minerals erystallising 
in the hexagonal eystem the cleavage is at right 
angles to the principal axis of the crystal, but as 
this is the same in all forms belonging to that 
system, it goes for nothing in determining the 
primary form of thecrystal. The number of primary 
forms is very few; they are limited in the cubic and 
hexagonal system to those which I have just men- 
tioned. I do not exclude the isosceles dodecahedron, 
though I have doubts as to its being entitled to be 
ever considered a primary form. Is is not a very 
extraordinary circumstance that in a vory large 
number of minerals the cleavage should be parallel to 
the faces of the rhombohedrou—that is, to the faces 
of a form which is (according to Hugh Clements) 
not only secondary but hemihedral—and only to the 
alternate faces of the form, which is (according to 
the same authority) not only the primary of the 
rhombohedron but of the entire hexagonal system, 
whilst the minerals (if there are any) in which the 
cleavage is parallel to al! the faces of this same 
primary form are very few. Can Hugh Clements 
name any and give an authority? In fact, if it 
should be considered necessary to refer all the forms 
of crystal belonging to the hexagonal system to one 
primary form, I think that the rhombohedron should 
be the one—for this reason, that a very large number 
of minerals have cleavage in the direction parallel to 
the faces of the rhombohedron, and that this 
cleavage could not be properly referred to any other 
primary form, whilst cleavage in the two other direc- 
tions in which it is found to exist in those minerals 
can be referred to the rhombohodron, that in the 
direction perpendicular to the principal axis being 
the same in all the forma, and that paraliel to the 
faces of the hexagonal prism being in the direction 
crossing the lateral edges or angles of the rhombo- 
hedron parallel to its principal axis, which is also 
the way in which that cleavage should be referred to 
the isosceles dodecabedron, if that form were consi- 
dered the primary. This latter cleavage and that 
parallel to the faces of the rhombohedron are often 
co-existent in the same mineral, as in quartz and 
tourmaline, which goes far to show that both can be 
properly referred to the rhombobedron, and that the 
rhombohedron might be very fairly considered the 
primary form of all crystals belonging to the 
hexagonal system. Ido not think it will be neces- 
sary for me to write aguin on this subject. I do 
not care to let myself b2 drawn any further into a 
controversy on any of the collateral issues as to the 
formation of erystals which Hugh Clements has 
raised. I wrote in the first instance chiefly lest any 
of your younger readers should hastily come to the 
conclusien that calc spar crystallised in the form of 
the pentagonal dodecahedron, or any other form 
belonging to the cubic aystem, on the strength of 
such a statement as that which Hugh Clements so 
unhesitatingly made in his first letter on the subject. 
If be had mentioned his crystals in the same way in 
his first letter that he has in his last, I would not 
have thought it neceseary to write at all. Long as 
I have malle this letter I have passed over three- 
fourths of Hugh Clements's letter as irrelevant, 
though I am glad to see from the lecture he has 
given us on the axes of crystals, &c., that he has 
been making himself up in the diatinctions between 
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the several systems of crystallisation, and I therefore 
feel pretty sure that we shall not again have him 
announcing that he has found a mineral which 
crystallices in one system iu the form of crystals 
belongive to another. As an undoubted and 
nndoubtable fact, would not Hugh Clements think it 
worth his while to submit his crystals for examina. 
tion to some good practical as well as theoretical 
mineralogist? You, perbaps, Mr. Editor, might 
refer him to one, and let the readers of the ENGLISH 
MECHANIC know the result. I, for one, would like 
yery much to know what those crystals really are. 


G. J. H. 


SPECULAR REFLECTION. 


14156. }+-THE following is translated from a paper 
published in the Sonntagsblatt zur Unterhaltung 
und Belehrung, No. 15, Göttingen, 9 April, 1870. 
Upon perusing it your readers will perceive that Mr. 
Brett’s theory of specular reflection has, like Pro- 
fessor Pritchard’s trough of mercury, been antici- 
pated by the Germans. But their ideas of humour, 
er rather the idea of humour of the particular 
humourist who signs himself G.,“ and who, I suspect, 
is the distinguished director of an important observa- 
tory, only permitted him to lay the scene of the 
discovery in the Far West, already rendered classic 
ground by the imagination of Jules Verne, in his 
„Voyage à la Lune.” It remained for Mess rs. 
Brett and Christie boldly to bring the question before 
a learned society“, and to attempt to discuss it on 
any other day than the Ist of April. 


Qui Astra Legit, Legit et Historiam. 


Essen, April 1. 

The discoveries which have recently been made 
in the photograpbic section of the American Astro- 
nomical Society of Cincinnati deserve to attract the 
interest of the whole scientific world. 

As is well known, the above-named society has 
for some time past been directing its attention to an 
inquiry into the physical nature of the stars, and it 
is owing to the ingenious combination of photo- 
graphy with astronomy that our wonderful advances 

ave been made. 

The apparatus which the society bas at ita disposal 
is the most perfect that mechanical and optical 
science has yet been able to produce, and is a source 
ef envy not only to the photographers of America, 
but also to the observatories of both continents. 

When it is borne in mind that this society receives 
absolutely no help from Government, but meets its 
very considerable expenses solely by tbe voluntary 
contributions of ita members, one can easily appre- 
cinte the love of science which exists in the Far 
West, a land so lightly supposed to be the home of 
a crass materialism and exaggerated speculation. 

The photographic section of the American Astro- 
komical Society bas accomplished what our photo- 
graphers have so far failed to produce—viz., an 
enlargement of a small photograph, without, at the 
fame time losing definition and detail. Owing to 
the excellent character of their instruments and 
preparations, as well as toa peculiar method of pro- 
cedure (which tbey «till regard as their own secret), 
they are ina position to produce enlargements of 
photographs to any desired size without any loss of 
clearness. The greater the enlargement, the more 
numerous are the details; and, when examined 
under the magnifying glass, such pictures exhibit 
the most perfect photographic surface, while those 
taken by ordinary methods, when similarly treated, 
merely show the fibres or structure of the collodion 
or paper. It can easily be imagined how important 
this fact is for attaining the object which the society 
has in view—i. e., the investigation of the physical 
nature of the heavenly bodies. 

The picture of a star properly enlarged must 
afford the most interesting clues, and accordingly 
for some time past the photograpbic section has 
busied iteelf exclosively with the enlargement of 
star-photographs. We shall take the following 
passage from a communication on the aubject which 
the New York Photographic Herald—a paper 
singularly well-informed on matters of this kind— 
treats in an article of considerable length :— 

Professor Monkhouse went with the plate into 
the dark chamber, in order to develop the picture. 
Fully an hour elapsed before he returned to his 
colleagues in the laboratory. He showed signs of 
unusual excitement. A slight pallor had overspread 
his countenance, while the moisture in his eyes 
betrayed the fact that he bad been the subject of 
unusual emotion. His colleagues regarded him with 
inquiry and astonishment. They suspected that 
some extraordinary event must have occurred to 
produce such a wonderful alteration in this calm, 
cold observer. 


* Mr. Brett’s iden that the spot of light seen upon 
Mercury in transit is a reflexion of the earth, seems exactly 
to correspond with the April joke of G.,“ who, it will be 
observed, dates his communication from Essen, which we 
conclude is intended to mein the dinner-table. Mr. 
Christie, however, in sober carnestnesa adopts the idea 
of this Narcissus witha telescope, who, in spite of the 
brightness of the surrounding photosphere, sees his own 
image reflected from Mercury. 


—— .. 
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“Gentlemen, be began, with a voice tremulous 
with excitement, ‘f we celebrate to-day a triumph, 
the like of which the world bas never before seen 
—we have made an advance, the magnitude of which 
you could not anticipate, and the consequences of 
which are simply immeasurable—look, judge for 
yourzelves.”’ 

He handed the plate, on which a picture had now 
become visible, to Mr. Liehill, who examined it 
along with Mr. Klark. An exclamation of surprise 
escaped their lips. Here are men!” I see 
camels and asses! Good Heavens! what is this ? 
water, mountains, trees, men, women, children, a 
brea caravan !’’ So their exclamations crossed each 
other. 

Professor Monkhouse, who had entirely regained 
this composure, remained silent, and evidently enjoyed 
the astonishment of his colleagues, who were ex- 
amining each detail of the plate with eager scrutiny. 

J consider everything I see here, said Professor 
Klark, a mere figment of the imagination. We 
are the victims of an optical illusion. This point, 
if enlarged 24 million of millions of times, would of 
course give us the picture of the star y Lyrm. That 
I understand and quite admit. But that this star 
is peopled with human beings, that things there 
resemble exactly those on our own planet, whose 
nature, according to all the discoveries hitherto 
made, is totally different from that of any fixed 
atar—this I find it quite impossible to believe.” 

Professor Monkhouse listened with a smile to the 
words of his colleague, nodding assent now and 
then: and as the latter ceased to speak, he replied ; 
“You are perfectly right in believing that what 
you have before you is nota picture of the star 
Lyra. You have before you a picture of a small 
portion of our own earth. The star, whose photo- 
graph we have just taken, returns the rays of light 
tous in the same combination in which it originally 
received them. Its surface must be a perfect 
mirror; which would support my supposition that 
it is composed of the noble metals only. Given a 
sufficiently high temperature, it will be covered 
with fluid metal like quicksilver, and this forms 
the reflecting surface. Light takes about 1,759 
years to come from that star to us. Double this 
number, and you have the period which it requires 
to get there and back. Now, examine tbis picture, 
think of the time when it was originally formed, 
and then recall to mind your Biblical history. You 
are now looking at the passage of the children of 
Israel through the Red Sea. 


Three thousand five hundred and eighteen years 
ago that event happened, the picture of which you 
are now examining. The rays of light which 
streamed forth from the theatre of that event were 
not lost. Most of them were, no doubt, dissipated 
through the universe, but some were intercepted 
and returned again to our earth by reflection. 
Chance willed it that our photograph sbould be 
taken exactly on a day to which we could assign a 
historical event. We have negatives for each of the 
following days, and we shall be able to join the 
children of Israel in their march through the 
wilderness. Inasmuch as we can select stars at 
any desired distance, we have the means given us 
whereby we may take at any time a picture of any 
given day of the past. Should we, for instance, 
wish to know what spectacle presented itself to the 
eyes of Columbus when be first trod the soil of 
America, we have only to make the following 
simple calcnlation—Columbus first set foot on the 
Island of Guanahani on October 12, A.D. 1492. 
Since then 377 years 137 days have elapsed. By 
halving this number we get 188 years 251 days. 
The star table tells us that the star « Cassiopeia is 
distant from us by exactly this number of light- 

ears. By taking a photograph of this star we can, 

y means of the picture so obtained, be present at 
the landing of Columbus. Ancient history is no 
longer a sealed book with dark pages. We no 
longer need to study history in the antiquities of 
our earth—in remnins and fragments. From this 
time forth we shall read it in the heavens. No 
time, no place, is too far shut out from us. Each 
star gives the picture of a different century —of a 
different cycle of centuries. We shall be able to 
look back into times the most remote and discover 
the history of the creation of our own earth. G. 


HALLEY’S COMET. 


[14157.]—Tuk number of apparitions of this 
comet, which have been fixed with a great degree of 
prohability, amount to 24, a greater number than 
has been recorded of any other comet, with the excep- 
tion of perhaps the cometof Encke. On the other 
band it must be admitted thnt for the first fourteen 
centuries since the Christian era the passages of the 
comet in question have been judiciously estimated, 
rather than accurately calculated. If, however, we 
dismiss from our minds for a moment the doubts 
which may exist respecting the assumed times of 
perihelion passage, and examine them with the view 
of ascertaining whether they exhibit a certain 
amount of regularity in accordance with the theory 
of perturbation, and if we find this to be the case, 
then this result and the assumed times of passage 
may be considered to be mutually confirmatory. 


Upon looking at the data given below we see at 
once that the mean periodic time cannot reason- 
ably be supposedto be much over 77 years, or much 
under 76'85 years, whence we see that there will be 
an enormous inequality due to the action of 
Jupiter, whose period would be from 18 to 40 times 
that of the comet. It will remain then to ascertain 
whether we cannot fix within more narrow limits 
the mean period, and the period of the inequality, 
solely considering the observations. And, further, 
whether these two periods deduced from observation 
are not in reasonable accord with one another, 
taking a rough view of the theory of perturbations. 
Angstrom, the Swedish scientist, has attempted 
something of this kind about 11 years ago. His 
results, however, are inadmissible, as I think, He 
succeeded in representing the observations as well 
as could be expected by supposing the mean period 
to be 76°93 years, and that there was an inequality 
due to the action ef Jupiter. whose maximum was 
l} years and duration 34 periods of the comet, and 

so another due to Saturn with a maximum of 2} 
years, a period of 10 years, and which was, moreover, 
due to the square of the disturbing force. Now, in 
view of the circumstance that the comet approaches 
Jupiter more nearly than Saturn, and that the 
Jovian inequality has a period more than three times 
that of the Saturnian, without taking account of 
other matters which tend even more in the samo 
direction, we shall perceive that the Saturnian 
inequality, instead of being larger, could not possibly 
have been detected in comparison with the Jovian. 

Besides, it would be more satisfactory to obtain 
good results by means of one inequality as involving 
fewer assumptions. 

If we assume a mean period of 77 years, an in- 
equality whose duration is 19 periods, and whose 
maaana is 4'5 years, we shall obtain the following 
results :— 


B.C. 11°76 -43 989°70 — 88 

A. D. 66°05 -32 106628 + 27 
14134 — 0˙88 1145˙29 + 14 
218˙30 + 77 1223˙52 + 38 
29530 +18 1301°79 + 22 
373°84 + ‘97 1378 83 + 87 
451˙5 + 1°85 1456˙48 — 48 
530˙84 + 82 1531˙62 — 58 
608˙8 0 1607 84 — 59 
684 8 + 53 1682˙73 — 37 
760°44 + 87 1759:23 + 59 
837 26 + ‘07 1835°88 — 08 
912°25 + 43 . 1910°42 — 


I bave ventured to place in the table tho result 
obtained by Pontecoulant for 1910, as the observed 
time for that epoch will no doubt be very close to 
Pontecoulant’s predicted result, . 

The first and fourth columns of the table explain 
themselves. The second and third are the remain- 


| ing deviations, after taking into account the in- 


equality. The deviations without the inequality 
would be as follows, very nearly :— 

—* — 62 — 2˙31 +33 + 2'54 

— 1 — 13 — 2˙03 + 4˙58 + 18 

+ 1 — 3'53 — 02 + 462 — 2 

+ 1° — 448 + 10 + 5°26 — °46 

＋ 1˙ — 3˙49 + 2°07 + 3°42 — 2°78 


It will be seen that the assumption of the in- 
equality represents the observations within the 
limits of probable error, except as regards the two 
earliest apparitions and the fifth and seventh. I can 
only suggest that the times of these four passages 
are erroneously estimated. That there should 
errors to such an extent is not at all surprising. It 
would be strange if there were not. There can, 
however, I presume, be no doubt as to the existence 
of the inequality considered, whose origin would be 
at 989°23 A.D., where its effect is nil. The un- 
explained residuum will consist of the other in- 
equalities combined with the errors of observations. 
The comet approaches Jupiter more nearly than any 
other of the superior planets, and its action weuld 
be very much greater than all the rest put together. 
It is to be remarked that tbe principal part of the 
action of Neptune and Uranus would be due to long 
inequalities, very nearly of the same pcriod as the 
one I have ascribed to Jupiter. These comparatively 
small inequalities would be masked in the observa- 
tions by that due to Jupiter. 

As might be expected, Angstrém, by the use of 
two inequalities, has succeeded in representing the 
observations more cicsely than was possible with 
one, but then his inequalities were inconsistent with 
theory. It remains to be seen how far the inequality 
I have considered is in accord with theory. The 
argument of the inequality will 

13c + 2% + 2), 

where c is the mean anomalistic movement of the 
comet; ~, that of the perihelion ; 7, the mean motion 
of Jupiter. In order that the period al the above 
argument should comprise 19 periods of the comet 

it would be necessary that the perihefion should 
have a retrograde motion of 3°7” annually with 
regard to a fixed equinox, which is a very probable 
amount. 

It is absolutely necessary to take into considera- 
tion the motion of perihelion in estimatiug the 
period of the inequality. Without that motion the 
period would have been thrice as great as adopted. 
Angstrom omitted this. 

If the progress of analysis shall ever render it 
possible (as I think will be the case) to calculate 
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accurately the absolute perturbations of Halley's 
comet, then the principal part of such perturba- 
tions will probably be found included in an im- 
equality approximately identical with the one I 
have suggested. ; 

It must not be forgotten that Halley’s comet, like 
most of the rest, passes or skirts the asteroid zone, 
ani may meet with collisions or unknown perturba- 
tions in those regions, as may have been the case, 
according to a suggestion that has been made, with 
Biela’s comet, and likewise with Encke’s. In the 
latter, causing, for one revolution, an apparent dis- 
appearance of the effect of the resisting moon. 


DISTILLATION OF COAL. 


114158.]—Ix regard to Dr. Mills’ letter (14133), I 
bez to skate that, in my answer to “ Jnstitia’s ” 
accusation of my pirating from his (Dr. Mills’ pub- 
lieation on ‘‘ Destructive Distillation,” I had no 
iatention of calling in question the originality of 
that work, but merely wished to show that my letter 
on coal distillation was not taken from that source. 
In doing so I pointed out that the information given 
was not contained in the book, and therefore could 
not have been taken from it; and also that Dr. 
Mills’ theory of coal formation, one of the points 
mentioned, was in print long before the publication 
of the manualette.“ Dr. Mills’ researches on 
„ Cumulative Resolution, which he seems to have 
made a special study, may be found, I think, either 
in tbe Philosophical Magazine or in the Pro- 
ceedings of the Royal Society“; but the particular 
reference which I made was to a reprint of the Can- 
tor Lectures on “Carbon and its Compounds,” 
delivered before the Society of Arts, by Prof. Barff, 
which appeared in the ENGLISH MECHANIC of 
December 11, 1874, and from which I make the 
following extract :— 
In speaking of cellulose (C56 HioO;) Prof. Barff 
says: * Suppose I take this quantity twice, that 
will be C)-HayOj. We will call the first one mole. 
cnle of woody fibre, and we will call these two mole- 
cules. Now, suppose I take from these two 
molecules the one molecule of water, we shall then 
have remaining C):H,,.0.. Now it must be manifest 
to every one here that this compound contains more 
carbon than the other does in proportion to its other 
constituents ; and if we go on doing the same thing, 
doubling the formula of the new substance, and 
taking away the elements of water from it, we shall 
get a substance containing more carbou still; and, 
at last, we can go on until we get a substance known 
under the name of anthracite coal.“ 

Now, this is exactly the theory of Cumulative 
Resolution as given by Dr. Mills. Whether the 
idea originated with bim or with Prof. Barff I can 
offer mo opinion. That is a matter they must be left 
to settle between themselves. Jup. Rex. 


[14159.J—IN reply to Jup, Rex.” I have to state 
trat the ultimate purpose of my letter bas been 
attained, and the desired information elicited. 

__Whether be derived the facts concerning the dis- 
tillation of coal from Dr. Mills’ book, or “ cribbed ”’ 
them from the same gentleman's lectures isa matter 
of indifference—to me, atleast. In either case their 
source should have been acknowledged. It is to be 
hoped that Jup. Rex.” may be more fortunate in 
his future communications, Justitia. 


TELEPHONES, CORB OR NO CORE. 


{14160.]—Havina made telephones both with and 
without cores, I have come to this conclusion 
regarding them. If loudness is wanted they are 
better without cores, but if distinctness of articula- 
tion is desired, then by all means use a core in front 
of magnet. Regarding the steel from which the 
magnets are made, I think spring steel” is as 
good as any, as it can be tempered very bard. I 
have tried silver steel,“ but it did not answer well, 
as I could not get the magnets strong enough made 
from it. My magnets are in, long, and jin. dia- 
meter, with a core of soft iron soldered on not more 
than jin. long and of same diameter. 
more simple plan to solder the core on than to tap 
magnet and screw it in. By magnetising with a strong 
horse-shoe magnet I found them capable of lifting 
a small hand-vice I was using, which weighs five 
ounces—so this is surely strong enough. I have used 
No. 36 and No. 29 wire for telephones with good 
results The ends of coil should be soldered to bind- 
ing screws to insure a good contact. Using two 
1 at each end for conversation, let one be 
at the mouth and the other at the ear, but to hear a 
song let the singer sing into both telephones, and 
the listener put both bis telephones to his ears, and the 
song will be heard with great distinctness. It seems 
a difficulty to some to cut the ferrotype plates with- 
out buckling them. The plan I adopt is first to 
mark a circle on them of the size required, and then 
cat it out with a pair of scissors. This can be done 
very easily without spoiling the plates in the least. 
I find that if the ferrotype plate be taken off tele- 
phone, and the ear put close to magnet, at the same 
time holding the telephone near to a magnetic 
machine in motion, the cracking sound caused b 
the making and breaking contact is easily heard. 
Again, if a tin plate be lald on the telephone and 
the current from magnetic machine passed through, 
it sounds like some one ing with a er 


It is a much | p 


inside. No doubt before long we shall hear of tele- 
phon: s very much superior to any yet made, as 
already several modifications have been made with 
advantage. Biasfree. 


THE PHONEIDOSCOPE. 


114161. Fon the information of those who may 
be working in the very large field of experimertal 
study opened out by the introduction of the tele- 
phone, and its sister instrument, the phonograph, I 
send a description of the phoneidoscope. Various 
suggestions have from time to time been made in 

our pages as to the manner in which the iron disc 
in the telephone vibrates when it receives impressiona 
of sound, and especially that of the human voice. 
We are certain that the metal plates do take up 
these sounds in their completeness, both with respect 
to pitch, quality, and relative intensity, for without 
the last two we could have no articulate, and with- 
out the first no musical, transmissions. The subject, 
however, has not yet been fully worked out, nor has 
any really satisfactory explaus tion of the phenomena 
in question been given. With a view to elucidating 
the matter, and affording a means of making these 
intricate plate vibrations apparent to the eye, Mr. 
Sedley Taylor devisd his phoneidoscope. In this 
instrument a film of soap-bubble solution, when in 
a state of tenuity sufficient to show interference 
colours by reflected light, is brought under the 
influence of the atrial disturbance resulting from 
vocal or other sounds. Definite figures then form 
themselves in the film corresponding to each different 
sound ag it is presented. Such figures consist of 
coloured bands and circles, symmetrically placed, 
and varying in arrangement according to the shape 
and size of the orifice used, but constant in form 
oe sound of given pitch and quality with thesame 
orifice. 


The instrument is shown in my sketch. A brass 
cylinder, B, bas inserted at its lower end the tube, 
C, and carries at its upper end the circular and hori- 
zontal plate, A, which is annular, its perforation 
corresponding to the diameter of B. C communi- 
cates with the couical mouthpiece, E, by means of 
the indiarubber tube, D. The whole, for conve- 
nience is monnted on astand, F. The purpose of 
A is to support discs of sheet brass, through which 
apertures of various shapes and sizes have been cut. 
When the phoneidoscope is in use these apertures 
are made to contain the film of soap-bubble solu- 
tion to be experimented upon. We thus have a 
plate consisting of an extremely delicate medium, 
and which, by reason of the fact that the colours 
reflected from its surface are an indication of its 
degree of tenuity at any point, affords us a belp to 
realise the state into which it, or, indeed, any plate 
is brought under the influence of sonorous vibra- 
tions. The figures are infinite in variety, and the 
results as beautiful as their origin is simple. So 
sensitive are these films that they readily distinguisb 
sounds of the same pitch but of different timbre. 
Thus, if the vowel sounds of the human voice be 
sung into the Instrument, each one will be repre- 
sented by its own Gistinct colour figure, although 
they may all have been intoned on the same note. 


I have not had the opportunity myself of carrying 
on any investigations with the phoneidoscope, but 
having seen some of its beautiful and suggestive 
henomena, took upon myself the task of introducing 
it to your readers. I may mention that it can be 
purchased complete in London for 3 very reasonable 
price. Phthynx, 


ALCOHOLS—ALDEHYDBS. 


[14162.]—IN reference to letter 14090, page 14. an 
account of Kolbe's method of namiug alcohols 
may be of some interest. This chemist proposed 
to call methylic alcohol carbinol,” and to name 
other monohydric alcohols as derivatives thereof. 
Thns ethylic alcobol is termed methyl carbinol, 
because it may be viewed as derived from carbinol 
by replacing one atom of hydrogen by methyl. 
Similarly propylic alcohol may called ethyl 
carbinol, and soon. This method has the advantage 
of clearly indicating whether a given alcohol is 
primary, secondary, or tertiary; thus, butvlic 
alcobol is propyl carbinol ; secondary butylic alcohol 
is metbyl-ethyl carbinol, indicating that one hydro- 
gen atom of the original carbinol is replaced by 
methyl, and another by ethyl; tertiary butylic 
alcohol is trimethyl carbinol, showing that all the 
hydrogen atoms are replaced. This system has been 
further modified by Odling, for particulars of whose 
plan see Fownes, 2nd vol,, page 117. 


In dealing with the aldehydes (letter 15092, p. 15), 
Mr. Clements omits to give the new view as to their 
constitution. which view seems best to explain their 
reactions. The most marked characteristic of the 
aldehydes is the extreme readiness with which they 


absorb oxygen, and paas into the corresponding 
acids. Now, if we take 
H O 
6 1 
H-—-C-—C—H 
| 1 2 
H 


as the graphic formula of acetic aldehyde, this 
tendency to become oxidised is not very explicable, 
for the added atom of oxygen must goin between the 
carbon and hydrogen marked 1, 2, and as a matter 
of fact it is all but impossible to insert oxygen 
between carbon and bydrogen in this way. The 
alcohols differ from the corresponding hydrides, 
merely in having an atom of oxygen interpolated, 
but not only do the hydrides exhibit no tendency to 
become oxidised, but it is also im possible to oxidise 
them without destroying them altogether. I know 
alcohols can be formed from the hydrides, but the 
process is certainly not one of direct oxidation (as is 
the formation of acids from aldehydes) but rather 
one of substitution. Again, the formation of alde- 
hyde-ammonia is difficult to understand, using the 
old formula for both carbon atoms being fully satu- 
rated. There seems no reason why another mole- 
cule should be taken up, nor indeed is it easy to see 
how it can get hooked on. And the same remarks 
will apply to the constitution of the polymeric modi- 
fications of acetic aldehyde. If, however, we assume 
that the formula is 


| 
H—C—C—O—H 


these difficulties vanish. It is then easy to under- 
stand the tendency to become oxidised to acetic acid 
or hydrogenised into ethylic slcohol. The power of 
forming combinations with ammonia is also readily 
apice for NH, can, of course, act as a diad 

ical, and acotic· aldebhyde ammonia may be written 


T 
H H—N—H 
U 
n- — C—O—H 


H 


The tendency . is also easily explained 
on this view. All these facts considered, it is, 
therefore, better to view the aldehydes as containing 
diad carbon, and having the constitutional formula, 
{Gi +1 
CHo 

It may be urged against this view that the alde- 
hydes are analogous to the ketones (which contain 
the group CO), and should therefore be formulated 
on the sametype. The analogy is, however, much 
more apparent than real, inasmuch as the ketones 
lack the great characteristic of the aldehydes— 
namely, ready oxidisability. It is obvious that the 
formation of aldehydes by oxidation of alcohols is 
much better explained on the supposition that the 
change consists merely in removing two hydrogen 
atoms, leaving the semi-molecule of hydroxy] in its 
place, than by assuming that the atoms dodge about 
in the manner neeessary to yield the formula 


Í cok 


I will deal with Mr. Clements’ communication on 
isomerism (page 19) next week, but may now 
remark that the formula No. 1 for cellulose is im- 
possible, because it makes carbon a hexad, I con- 
gratulate my friend on his neat little paragraph 
anent the use (?) of alcohol. 

William John Grey. 


LATHE FOOT-WHEEL AND TEEADLE. 


(14163.]—May I be allowed to explain to our 
friend, “ A. I. C. E.,“ let. 14107, the reason var I 
use a spring to my treadle? It is becanse it takes 
off so much dead weight from the cranks, and conse- 
quently lessens the friction on them, and on the 
lathe crank shaft centres. Ido not discard (or re- 
commend it to be discarded) the dead weight on the 
wheel to bring the crank to the 40° position, but use 
it in conjunction with the spring. Childs 


HORSE POWER FOR DRIVING WOOD- 
WORKING MACHINERY. 

(14164 ]—A Few weeks back you broached the 
applicability of horse-power to drive wood-working 
machinery, and I had hoped this subject would 
have been followed up. I think it would interest 
many of your readers to know how far it would bo 
practicable, and whether speed enough could 
obtained. For instance, I have a family of boys 
who have an iden of starting in a year or two for 
one of the Australian colonies with wood-working 
machinery for joinery purposes—on a small sca 
to be driven by horae-power, if possible. Letters on 
the subject would be read with interest by others, I 
know, in the same shop; or anything else on wood- 
working machinery. 2. 
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REPLIES TO QUERIES. 


l ——_eoo—— 
%% In their answers, Correspondents are re- 


tfully requested to mention, m each instance, 
the title and number of the query asked. 


[81517.]—Analysis of Soils and Manures.— 
Having given a rough outline of the method to be 
followed in the analysis of soils (p. 483, Vol. XX VI), 
I now, in continuation of the subject, take up the 

sis of manures, confining myself only to the 
general principles of the process, leaving Agre” to 
extend these principles in all their minutim. Estima- 
tion of moisture: Weigh off 5—10 grams of the 
manure in a tared porcelain dish. Dry in an oil oven 


1 gram of P:0-, or 1 c.c. eanals 005 of P,O;,. The 
estimation of the phosphoric acid in the mannre is 
carried out precisely according to the directions 
given above. Several trials may be made, taking 50 
c.c. for each trial. The following equation will show 
the reaction that takes place between the uranic 
nitrate and the hydric sodic phosphate. 
2U302(NO.)s + 2POHoNaoz = (Us03), P, O; + 
4NO.Nao + OH, | 
Estimation of sulphuric acid: Take the remaining 
portion of the filtrate and acidify with hydrochloric 
acid, add baric chloride, heat gently for some time, 
allow the precipitate to subside, decant the clear 
fluid through a filter, wash the precipitate with dise 
tilled water on to tha filter, dry, ignite. and weigh as 
baric sulphate. Estimation of alkalies: To the 
filtrate from the above add milk of lime to throw 


at 125° C., until the weight remains constant. It is | down any magnesia, iron, alumina, and phosphates, 


seldom necessary that a correction need be made for should they be present. 


the small quantity of ammoniacal salts which are 
volatilised while drying. But. should it be required, 
all that is necessary is to fit up a test tube asa 
Woulfe’s bottle arrangement, and aspirate a current 
of air from the exit on the oven through the test 
tube containing a few c.c. of standard acid. The 
difference in weight before and after drying, minus 
the ammonia trapped in the test tube, equals the 
moisture. The quantity of ammonia is estimated by 
ranning back the acid solution with standard soda, 
and calculating the ammonia as carbonate. Estima- 
tion of total volatile matter: Take from 4—8 grams 
of the dried sample in a platinum dish and ignite, 
being careful not to employ too high a heat, or too 
strong a current, otherwise the alkaline chlorides 
will volatilise, and the phosphates fuse, enveloping a 
portion of the carbonaceous matter, which may then 
escape combustion, and thus lead to error. The colour 
of the ash is carefully noticed. It ougit to be white, 
or greyish white. If it is red or brown, sophistica- 
tion may be suspected. Estimation and analysis 
of portion soluble in water : Weigh off 10—15 grams 
of the manure, digest for some time, with occasional 
sarrug, allow to settle, and pass the liquid through 
a ta filter paper; repeat the dizesting several 
times, and finish off by transferring the whole of the 
insoluble portion to the filter dry at 120° C., and 
weigh, difference equals portion soluble in water. 
Mix the filtrate and washings thoroughly, and make 
up toa given bulk, say 400 c.e. Transfer one-third 
to an evaporation basin, and evaporate with the 
addition of excess of sodic carbonate and potaasic 
nitrate, dry, ignite, redissolve in water acidulated 
with hydrochloric acid, now add excess of ammonic 
hydrate, and then acetic acid, filter, dry. ignite, and 
weigh the precipitate as FeP.,0,. Estimit ion of 
Lime: Take 100 c.c. of tho filtrate, and add excess 
of ammonic oxalate, cover the glass, and letit stand 
in a warm eee until the precipitate bas completely 
subsided, decant off the clear finid on to a filter 
without disturbing the precipitate, now wash the 
precipitate with small successive portions of hot 
water, and allow it to dry in the funnel, collect the 
dry precipitate in a platinum dish, incinerate the 
filter paper separately, collecting the ash iu the same 
dish, ignite at the very faintest redness, allow to 
cool, and drench with carbonic acid water, dry at 
170° C., and weigh as carbonate, or ignite intensely, 
and weigh as calcic oxide. Fstimation of mag- 
nesia: To the filtrate from which the lime has been 
separated add ammonic hydrate and hydric sodic 
phosphate, agitate vigorously, cover the beaker, and 
allow to stand 12 or 15 hours in a warm place, after 
which collect the precipitate on a filter, rinse out 
the glass with a whalebone spatula nnd a portion of 
the filtrate, wash the precipitate with a solution of 
ammonia, 1 in 3, until the fluid passing through 
leaves no residue on being evaporated, Dry the pre- 
cipitate, transfer to a platinum crucible, put the lid 
on, heat gently at first, and finally to intense red- 
ness ; incinerate the filter paper separately, add ash 
to the contents of crucible. and ignite again. Esti- 
mation of phosphoric acid : For this will be required 
a standard solution of uranic nitrate, a strong solu- 
tion of acetate of soda, and a solution of potassic fer- 
rocyanide. The uranic nitrate solution is standarised 
by means of a solution of hydric potassic phosphate 
of known strength. For this purpose take pure dry 
non-effloresced phosphate of soda; triturate the 
crystals in a porcelain mortar, and press the powder 
between sheets of blottiug-paper until the last sheets 
are no longer moistened with it. Weigh off 10 085 
grams and dissolve in a litre of distilled water. Every 
100 c.c. will equal 2 gram of PO,. Next weigh off 
roughly about 40 grams of pure crystallised uranic 
nitrate, dissolve in a litre of distilled water, with 
brisk agitation. Now measure off exactly 50 c.c. of 
the sodic hydric phosphate solution, and add 5 or 6 
c.c. of an acid solution of acetate of soda, made by 
dissolving 100 grams of the crystals in 900 c.c. of 
water, with the addition of 100 c.c. of acetic acid. 
Heat to about 95° C. on the water bath, and run in 
the uranic nitrate from a burette graduated into 
tenths, at first copiously, and then gradualiy as the 
appearance of a red-brown colouration increases 
when a drop of the solution is brought in contact 
with a solution of ferrocyanide of potassium. It is 
best to have the solution of ferrocyanide of potas- 
sium in the form of drops on a glass plate set over a 
sheet of white paper. Notice the number of c.c. 
used, and proceed thus: Suppose 12˙5 c.c. were re- 
quired, this number should be made up to 20, or every 
125 to 200, the solution of uranic nitrate will then be 
of such strength that 20 c.c. will equal 50 c.c. of the 
hydric sodic phosphate solution, or 20 c.c. will equal 


Boil and filter, evaporat3 
the filtrate with the addition of ammonie hydrate, 
ammonie carbovate, and ammonic oxalate, add 
water, filter again, and evaporate, acidify with 
hydrochloric acid, dry, ignite gently, and weigh as 
chlorides. Analysis of the portion insoluble in 
water: Transfer the filterand contents after being 
dried at 120° C. to a platinum dish, and ignite, until 
the carbonaceous matter is completely eliminated; 
allow to cool, and boil with successive portions of 
moderately strong hydrochloric acid. The sand and 
residue is filtered off. washed with hot water, dried, 
ignited, and weighed. The filtrate is now made up 
to a known volume, and examined for lime, mag- 
nesia, phosphoric acid, sulphuric acid, iron and 
alumina, according to the directions given under 
“ analysis of portion soluble in water.” Estimation 
of ammonia: Weigh off a quantity of the manure 
according to the proportion of ammonia it is sus- 
pected to contain. Introduce into a flask furnished 
with a delivery tube, bent at an obtuse angle, to 
which is adapted a Liebig condenser, set in the re- 
versed position. To the extreme end of the con- 
denser a quill tube is fastened by means of a per- 
forated cork, and made to dip into a recciver con- 
taining a known quantity of standard hydrochloric 
acid, which bas been delivered through a chloride of 
calcium tube, containing broken glass or pumice. 
The hydrochloric acid ought to be coloured with a 
few drops of litmus. Drench the manure with a 
moderately strong solution of caustic soda, and boil 
until the evolved steam ceases to turn that portion 
of the acid solution blue which is immediately in 
contact with the delivery tube. The broken glass in 
the chloride of calcium tube is now thoroughly 
rinsed down, and the quantity of free acid ascer- 
tained by means of standard soda, from which is 
derived the proportion of ammonia in the manure. 
When well executed this process is not less accurate 
than that of precipitating the ammonia with pla- 
tinio tetrachloride. The employment of caustic sode 
is not admissible in every case, as it has the power 
of converting certain nitrogenous substances into 
ammonia, but caustic magnesia may be conveniently 
substituted, and the operation carried out precisely 
as given above, only that the apparatus may be sim- 
plified to a great extont, dispensing with the 
obtuse bend and the reversed condenser, as there 
is little or no risk of frothing. In the analysis 
of superphosphates the process is semewhat modi- 
fied, inasmuch as the organic matter in the aqueous 
extract is directly determined, as also that in 
the insoluble portion. Proceed to make an aqueous 
extract as directed under estimation and analysis 
of portion soluble in water,“ and evaporate down 
with the addition of milk of lime, to distinct alka- 
line reaction. Dry the residue at 170° C., weigh, 
ignite the weighed residue, and weigh again; differ- 
enco expresses the quantity of organic matter in the 
aqueous extract. the remainder of the process is 
just the same as that described above. With regard 
to the insoluble portion, dry at 120° C.. and weigh, 
dry again at 170° C., and weigh ; difference gives 
the total amount of insoluble matter. Now ignite 
gently, until the residue becomes white, allow to 
cool, and weigh again ; difference gives the organic 
matter. It is sometimes considered more convenient 
to estimate the total phosphoric acid in superphos- 
phates gravimetrically. Should that be required 
weigh off 1—3 grams of the manure, and intimately 
mix with a mixture of equal parts of KNO; and 
NaCO, ; heat geutly for some time, allow to cool, 
and treat with hydrochloric acid, pass through; a 
filter, add ammoniac hydrate to distinct alkaline re- 
action, and then acetic acid, until the white precipi- 
tate of phosphate of lime is redissolved ; filter off any 
ferric phosphate, and to the filtrate add nitrate of 
uranum, boil for some time, and set aside to cool ; 
add 5 drops of chloroform, agitate vigorously, and 
allow the precipitate to subside, decant the clear 
fluid on to a filter, and repent the warbing and boil- 
ing with fresh portions of distilled water; dry, 
separate the precipitate and incinerate the filter 
separately, receiving the ash in the crucible, ignite 
the whole, and weigh. Suould there be the least 
trace of green colour in the ignited mass, moisien 
with nitric acid, and ignite again. In the examina- 
tion of certain bone preparations it is sometimes 
required to determine the amount of fat. To effect 
this digest 5—10 grams of the sample with boiling 
shale or petroleum spirit ina flask furnished with a 
small reversed condenser, allow to coel, decant the 
spirit into a small weighed basin, repeat the opera- 
tion with a fresh quantity of spirit, evaporate the 
spirit, and dry at a temperature of 130° C., and 
weigh the fat. As the estimation of the total 


nitrogen in manures has been given over and over 
again in these columns, and as there are very few 
text-books but what give detailed directions of the 
process, I have thought it quite unnecessary to de- 
scribe it here. I will, however, be most happy to 
assist Agre over any difficulty that he may 
encounter. I append tables of analysis to show how 
the results are generally stated, 


Moisture and organic matter one 17°60 

Phosphoric acid t... ies S 36°48 

Lime ... = . A 36°16 

Alkaline salts ke oe 5 5 4°40 

Carbonic acid, oxide of iron, ke. 3°36 

Siliccous matter 5 see 2 2°00 
100° 

* Containicg nitrogen equal to ammonia 0'77 

t Equal to tribasic phosphate of lime 78°52 

SU PERPHOSPHATE. 

Moisture a at a fa 10:53 

Organic matter and ammonia ... 18°40 

Soluble phosphate of lime 15°79 

Insoluble phosphate of lime 3°21 

Salphato of lime ... ies 38:18 

Free sulphuric acid 217 

Alkaline salts 3.68 

Sand. ae 8°05 
100°00 


Of course, if the analysis is carried out as given 
above, the tabulation of the results would be some- 
what more elaborato. 
Organic matter 
Ferric oxide 
Calcic oxide 
Magnesic oxide 
Alkalies 
Sulphuric acid 
L Phosphoric acid 
Organic matter 
Perc one 
. ; ; alcic oxide 
Soluble in hydrochloric acid Me eie oxide 
Aluminic oxide 
(Sulphurie acid 
Silica 
; Moisture 
R. TERvET, Clippen’s Oil Works. 


(31878,|—Bogie Tank Engines on the Somer- 
set and Dorset Joint Raliway.—May I be 
allowed to state. for the information of“ New 
Clock’ and C. H. S.,“ that the engines in question 
—35 in number—were built by the Avonside Eugine 
Company, of Bristol r’’ At all events, they have their 
name-plate on them. I have been on the foot-plate 
of No. 11 engine, and in conversation with the 
driver, and found that she did run to Derby, as 
stated by “C. F. 8.“ They are eome of the most 
compact and powerful engines I have seen lately, 
useful for any kind of work, run easy, light in con- 
sumption of fuel, and fitted with good steam brakes 
to pull up sharp. There were three of a similar build 
by “ Neilson, of Glasgow.“ running on the line for 
n short time, but they were removed to make room 
for these others.—CHILDS, 


31976. Compound v. Ordinary Condensing 
Engines.— John S. Sunderland did a bad day’s 
work when he abandoned his faith in the compound 
engine. The one solitary fault with which he 
charges it is “the loss of heat in the transmission 
of steam from one cylinder to the other,“ there 
being, he says, a certain quantity of heat absorbed 
in keeping up the temperature of the pipes and the 
waste room, which heat cannot be said to be utilised.’” 
First, let me say that in a properly-designed pair of 
compound engines there exist neither pipes“ nor 
“waste room” between the cylinders. There is 
only a short but spacious receiver cast with the 
cylinders and well clothed to preserve it as far as 
possible from radiation and condensation. Of course 
it must be admitted that some heat is lostin the 
receiver, but I can assure J. S. S. that in first-class 
engines it is a mere trifle. J. S. S. goes on to say, 
„ in the single cylinder engine all this heat is lost 
in the cylinder, and therefore performs duty.“ 1 
fail to see tha necessary connection between this 
conclusion and its premise. Indeed, it may be at 
once stated that heat does not necessarily perform 
duty because it is in the cylinder that we lose sight 
of it. It is chicfly by maintaining such illogical 
positions as this that J. S. S. fails to discover the 
advantage the compound system bas over the single- 
eylinder engine. He says that with equal initial and 
terminal pressures in the two types of engine “we 
have in each case the same amount of heat to begin 
with, and at the termination we find that in each 
case wo have lost the same quantity.“ Higher up 
he has the eame thing in other words: Every 
rational person will admit that as the loss of pressure 
in each case has been the same, the same amount of 
heat has been absorbed by the single-cylinder engine 
as by the compound engine.“ Now this, at first 
sight, appears to be as J. S. S. describes. Yet, 
although I hope to still pass muster as a rational 


Soluble in water 


Insoluble 


| persou,” I cannot admit the conclusion of J. S. S.; 


4 


wieed I will prove to bim that in reality it is far 
otherwise. The amount of heat absorbed” by the 
two engines is the very core of this question of 
relative economy. J. S. S. would form a correct 
idea of the operations at work in a steam-engine he 
must look upon the metal of which the engine is 
constructed as being in every part an open receptacle 


Marcu 29, 1878. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 679. 


73 


into which heat can readily be poured, and from 
whieh it can be as readily sucked out. Now, with 
this idea steadily before his mind, let him inquire 
er, under the conditions given, there is any 
such thing as equality of heat absorbed. The top 
steam-port of the high-pressure cylinder of the com- 
pound opens; steam enters at, say, 75lb. absolute 
per square inch ; and the piston passes down until a 
certain capacity is filled with steam. While this is 
going on the bottom end of the cylinder is open to 
the receiver and filled with steam at, say, 25ʃb. 
absolute, or considerably above boiling point, and, 
therefore, retaining the latent heat of steam. The 
difference in temperature between the live steam at 
top side of piston and receiver steam at bottom side 
is very small, say, Fahr. All the time steam is 
entering there is a slow current of heat passing 
down the barrel of the cylinder and through the 
piston frora the live steam to the cooler steam below ; 
and as this heat passes more follows up from the 
boiler so long as the steam-port remains open. 
When the point of cut-off is arrived at the measure 
of heat for that half stroke is finished. Now turn 
to the single-cylinder engine; the top port opens as 
before and continues open till the same capacity has 
been filled as before. But while this is going on the 
bottom end of the cylinder is open to the cold 
condenser at a pressure of, say, 2lb. absolute, or far 
below the point at which the latent heat of steam 
(that 1. C000 which is like a cat in the belly of every 
engineer) can be retained. The difference in 
temperature between the live steam at top and the 
vacuum below the piston is enormous in this case, 
iefly because one is above and the other below the 
boiling-point. There is in consequence a tremendous 
and rapid flow of heat down the metal of the 
cylinder and through the piston, and as this flows 
on it is followed a by fresh heat from the boiler, so 
that by the time the point of cut-off is arrived at a 
far greater quantity of heat has passed than was the 
case with the compound, although there is only an 
equal capacity filled with steam. d further than 
that, the cylinder being open to the cold condenser 
for balf the stroke, every particle, so to speak, of 
heat has been sucked out of the metal of the barrel, 
the por; the piston, and cylinder end. Then when 
the fresh steam is admitted all this metal requires to 
be refilled with heat, besides the quantity that ‘runs 
over” mentioned above. Now. J.S.S. will observe 
that this heat required to refill the metal and that 
which runs over into the vacuum side, though “lost 
in the cylinder” is far from doing useful duty. 
it is worse than useless, for it of course, in a 
measure, spoils the vacuum, or, in other words, 
canses more power to be expended on the air-pump 
to keep the vacuum at the prescribed point. J. S.S. 
will thus see that as dirt is said to consist of 
“matter in the wrong place,” so economy in an 
engine consists of “ heat in the right place.” I hope 
he will acknowledge that he erred in his reply in 
assuming the equality of heat absorbed by the two 
engines.— MARINE ENGINEER. 


_ [82123.]—Earth Worms.—Before this question 
is answered I should like to know whether a portion 
of an earthworm is furnished with a new head.— 
GARDENER. 


[32131.]—Rolling Stock.—The lightest is on the 
13 line, the heaviest on the Great Western.— 


[32132.]—Injectors.—There was a discussion on 
this question a little time back. An injector drives 
water against a higher pressure because it adds 
velocity (momentum) to pressure.—AUDAX. 


[32170.|—Pianoforte Playing.—I strongly re- 
commend “F. H.” to obtain and work through 
Hallé’s “ Pianoforte School. It consists of a num- 
ber of pieces of all degrees of difficulty, varying from 
compositions suitable for mere children up to such 
tasks as Mendelssohn's famous Rondo“ Each 
piece is fully fingered, and the tempo marked by the 
metronome. ‘ F. H. had better get one at a time, 
and master it before getting the next.— Wu. JOHN 

REY 


G 
tol Ne Sutor's statements as as they go. but 
did he notice that the querist said he knew all the 
Now, I think when any one can finger all 
the scales properly he can do more than some of 
those who profess to play Beethoven. Itis herethat 
80 many fail, because eag ae on to the instruction 
books. Why, our poor fellow has already had so 
many recommended him that it will cost him I know 
not what. I still say practise your scales and play 
Beethoven, for his sonatas are a a gas pianoforte 
school. But I must apologise, for I am only self- 
taught,—FIpDLER. 


[$2187,..—Setting Potatoes.—I have been for 
several years making experiments on potatoes 
potato-planting, and have arrived at the following 
conclusions :— Let me ask, first, are the potatoes 
required of a saleable or table size, or do you wish 
to get as heavy acrop as possible from the ground ? 
If for table or sale, choose sets about the size of 
small fowls’ eggs; but if for a good crop, choose 
the largest potatoes you can get, and cut them into 
as Many pieces as you can, but be sure and have 
two eyes in each piece. Lay the pieces for 5 or 6 
1 in a dry situation before planting, for the 
parts to dry, and you will get a heavy crop. 
Last year, after planting my potatoes, I had a lot 
of dles swept up that had been broken off some 
of the sets, and, as an experiment, I picked out 12 of 
the strongest, about Sin. long, and set them in 


170.]—Pianoforte Playing -I do not object’ 


some good light ground, with about lin. of the 
tops above-ground. Not one failed, and they gave 
as good a crop as the potato sets close to them; but 
care must be taken not to cover them, or they will 
rot. Now for the ground and planting. If the 
ground is clay, and low-lying. don’t plant potatoes ; 
the chances are that you will lose three crops out of 
four by the blight. Some dealers advertise potatoes 
as blight-proof—the ‘‘Snowflake,”’ for instance; 
but last season I lest all my crop of that by the 
blight. If your ground is light, then, the first 
mild day in February—or earlier, if you can—spread 
your manure, and dig it roughly in (I am supposing 
your ground has been roughed up in the fall of the 
year) ; then, as soon as you can with safety—which 
must depend upon your situation, and the amount 
of shelter from frosts you can get—plant your sets, 
by digging a trench, and placing the sets from 4in. to 
6in. deep, and 18in. apart, if for table, or 2ft. apart 
if for heavy crop ; cover them lightly, and dig the 
ground thoroughly until you get the distance for 
another row, which should be from row to row 


about 2ft. 6in., but for heavy croppers may be 3ft. | th 


As soon as they are above-ground earth them up, 
and keep the weeds down. About two earthings-up 
will be sufficient. Choose a dry time for digging 
and storing, as the least damp will encourage 
blight after they are stored. Always set early 
sorts—there is less chance of loss by blight. I can 
recommend Early Rose,“ ‘* Snowflake.’ and 
„Magnum Bonum.“ for heavy croppers ; and“ Ash- 
leaf“ for very earliest.— NIOBE. 


pga —Achromatic Eyepiece for Refractor. 
—The ordinary Hugyhenian, when rightly made, is 
achromatic, but the use of an achromatic eye-lens in 
a Hugyhenian sometimes makes a bad lens work 
fairly. Ona good object-lens I would not recom- 
mend an achromatic eyepiece, but where the object- 
lens is inferior it might be advantageous to use such 
an eyepiece.— W. J. LANCASTER. 


32207.]—Diatoms.— If you obtain a sample of 
each of the following diatoms you will have a fair 
collection of g popular diatoms, only I must 
tell you that I have left out of my list a number of 
most magnificent objects, which, however, may 
mentioned by-and-by when you have exhausted the 
following list :—Arachnoidiscus Ehrenbergii, ditto 
8 Pleurosigma angulatum, ditto formosum, 

riceratium favus, Surirella gemma. Amphbipleura 
pellucida, Navicula rhomboides. Camplyodiscus 
cristatus. Cocconema lanceolatum, Pinnularia major. 
—W. J. LANCASTER. 


[32207.]|—Diatoms.--The Aulacodiscus, mentioned 
by Mr. Mawe Smith, in his reply on p. 21, is now 
called the A. Africanus. It was first considered a 
very beautiful species of the A. Kittoni; but differ- 
ing in certain particulars, it received the above name. 
It may be interesting to“ Diatomist” to know 
something of its habitat. The Congo river has no 
deltas, but pours its waters in one stream ; however, 
there are extensive marshes on each side of the 
stream. intersected by numerous creeks. On the 
north side there are twovery large creeks, one called 
the Pirate Creek, and the outer one the Banana Creek; 
it is on the outer bank of the last-named creek, 
towards the sea, this beautiful diatom is found, 
oozing out of the sand between high and low water, 
forming green 95 quite ornamenting the beach 
for miles. The high-water mark is fringed with 
green by them, and they tinge the foam of the lap- 
ping waters with the same colour. They propagate 
there in countless millions. Any one who wi e 
the trouble, and endure the heat of the tropical sun, 
may, when the tide is down, gather any quantity of 
them. I washed out a quantity of diatoms that 
filled a glass tumbler from a cigar-box full of sand 
scraped up. by a little negro boy with a small tin 
scoop. When fresh found, the appearance, under a 
jin. objective, was very interesting. Through the 
outer coating was seen the markings of the frustules, 
and between the frustules green granular spots, 
somewhat darker than the rest. Occasionally the 
diatom would swing half round and back again. 
There was a thin cover glass over them which pro- 
bably confined their movements.—BOLEMBEMBO. 


32227.]— Field Glass.—First unscrew the small 
screw which holds tha eyepieces and bar in position, 
then remove the two tubes, and unscrew the ring 
round central tube. This will readily unscrew with- 
out any difficulty, then take out the spiral, well clean 
it, and replace it so that it will work easily, a little 
grease being put on the outside of spiral to make it 
work freely, You will find it work well if you care- 
fully follow my instructions.—W. J. LANCASTER, 


[32239.] — Lag Bearings. — I must differ 
altogether with Mr. D. L. Rennoldson as to the 
value of roller ings. I have tried the parallel, 
as he recommends, the double cone, and the cycle, as 
fitted in the “ Special Challenge,” and consider that 
the latter improves the machine about 20 per cent., 
especially uphill or against a h wind, They give 
no trouble, and one drop of oil in each is sufficient 
for a long day’s journey. As to durability, I rode 
my machine pretty hard last year over our rough 
Northumberland roads, and the wheel is as steady 
and true as when I got it. I cleaned the bearings 
for the first time last week, and the rollers were 
perfectly smooth, with a fine black polish. I 
certainly would not be without them now, were 
their cost twice what it is.— D. Cross. 


[32240.1—Microscope.—To MR. LANCASTER.— 
The microscope your sketch illustrates is above 70 


years old now. I cannot give an opinion as to name 
of maker, bnt it might have been made K Adams 
during the latter part of the last century. The four 
lenses in the upper half form the eyepiece, and 
up till recently-two lenses have been used instead of 
one as eye-lens. The lower is, of course, the object- 
lens, and the one above corrects in part the abbera- 
tion of the object-lens, at the same time reducing 
the power of the microscope. This you can easily 
sketch out by producing the divergent beam from the 
object-lens to the second lenses, then the beam will 
be refracted, and, of course, less divergent until it 
reaches the field-lens, from which it emerges as a 
convergent beam, and so passes through the three 
eye-lenses until it crosses over just above top eye- 
lens.— W. J. LANCASTER. 


[32249.]—Cementing O.-G.—Very many thanks 
to F. R. A. S.“ and Mr. F. C. Dennett for their 
replies, thongh I must confess my heart sank within 
me on reading the heading of the former, and I was 
much relieved to discover the ‘‘ exceeding badness ”’ 
related to the orthography, and not to the telescope, 
e more so, as I gather from the conclusion a 
genuine Dollond ” is valuable. I had tried stops of 
all apertures without effect, but I am glad to say I 
have now traced the fault to its source. Sg aire 
to turn the tube on a small single star I noticed i 
was double, and that the second appearance was 
evidently a reflection. This put me on the right 
track, and by adjusting the regulating screws I 
succeeded in getting the eye-glasses and O.-G. paral- 
lel with each other, and now hope all will be right. 
As regards the test suggested by Mr. Dennett I may 
say my studies have to be pursued under difficulties ; 
for, besides living in a smoky town, a very small 
strip of sky only is available to me; but I intend to 
erect a small observatory in a more 83 
position now that I find the telescope is worthy o 
it.— W. H. DAVIES. 


[32250.)—Permanent Magnets.—Get some of 
the best round steel for making tools. It is sold by 
any of the tool dealers in lengths of about 13in., 
then cut the lengths up into three pieces of equal 
lengths, or you can cut the two off, and saw the other 


be | length, then you would probably have two 4in. and 


one Hin. length. Now heat the two pieces required 
nearly to a white heat, and well hammer them all 
round, again heat to a little lower temperature, and 
cool in water as cold as you can get it, afterwards 
heat them till they havea straw tint. You may now 
clean them with emery, or in any other way you 
think proper, and magnetise them. When done the 
4in. should pick an ounce weight up easily, and if 
you make them 6in. long they ought to pick upa 
20z. weight.—W. J. LANCASTER. 


[32251.]—Telephone.—1. Cut them with a sharp 
pair of scissors; the scissors need not be too large, 
but there are two ways of eutting—one where you 
bring the prong down upon the metal towards your 
hand, and thus buckle the plate; the other where the 
euter half cuts the metal. Thus, suppose you hold 
the plate in your left hand and scissors in right han 
then let the near prong of scissors be towards lef 
hand, and stop prong outside and away from piate. 
I have cut plates very easily like this, and without 
any bending. 2. Wind on to bobbin not more 
than loz. of either 34 or 36 for the half mile. 3. 
Roundly, 10ft. of 32 gives a resistance of one ohm; 
thus, if you used a quarter of an ounce of 32 wire 
you would have a resistance of 5'3 ohms. 4. (a), very 
good sound produced; (b) a little rounder tone in 
my own experiments, but no londer thana; (c), not 
good at all, better to have an insulator by far; (d), 
use light boxwood bobbins.—W. J. LANCASTER. 


[32255.|—Magneto-Electric Machine.—Most 
probably the cause is the looseness of the spring, 
which presses down upon the axis of bobbin plate. 
Remove the screw which holds the spire in pomara, 
then take spring off, and bend it a little more, 
again screw tightly in pines when you ought to 
obtain a good current. See that the spring ins 
box is free from oil, and that it presses up against 
the end of axle.— W. J. LANCASTER. 


[32262.)—Lighting Paraffin Lamps by Elec- 
tricity.—You cannot do this under a considerable 
expense, and then it would be far from satisf ry. 
You would have to heat the wick sufficiently wi 
platinum wire to liberate a sufficient quantity of 
vapour to be ignited on the passing of a spark, The 
outlay would be enormous, and the success un- 
reliable; sometimes a little draught would prevent 
one of the lamps lighting. —W. J. LANCASTER. 


[32265.|—Telescope.—Your telescope is one of 
the old form of reflectors known as a Gregorian, 
and your difficulty in using it seems to be due to the 
fact that you have used it or endeavoured to use it 
with the sun-glass on. Now, I think if you will 
follow my suggestiong you will be able to use your 
telescope with success. In the first place, see that 
the two specalums—the one at the bottom of tube 
and the other near the top (shield, as you call it)— 
are clean; then set to work to obtain an image of 
some distant gaslight, carefully focus with the nut, 
moving pinion in rackwork until the image is per- 
fectly defined. Now, if the night is clear, turn it on 
to any object in the heavens—take, for i nce, 
Mizar; this is the middle star in the tail of the 
Great Bear, and easily found. When you have 
adjusted the telescope a little you ought to be able 
easily to find that this star is a double one. If you 
do this successfully, then work away at some other 
of the well-known doubles.— W. J. LANCASTER. 
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32278.J—Telescope.— Something wrong. Will 
you state in another query the maker’s name of the 
Zin., the way it is mounted, and the kind of eyepiece 
vou use? Do not throw away the lens until vou 
know that it is worthless. There mav be sometbing 
else than object-lens wrong. Send full particulars 
as to construction, and I will try to help you.—W. J. 
LANCASTER. 


[32277.}—Diatoms.—Mr. Smith’s diatom is an 
Aulacodiscus, as he supposes, but not A. cruz. The 
true A. crue of Ehrenberg (see Mikrogeologie) 
has only been found in the Virginian deposits. 
Ebrenberg gives. in the same work, another figure 
of A. cruz, found in guano. This, however, is not 
the same as the deposit form, and is probahly A. 
scaber of Ralfs. The African form is A. africanus 
of Cottain. It is, however, only a variety of A. 
Kittont, Arnott.—F. Krrron. 


82278.] — Insect Scales.—I have found the 
following plan very successful in transferring scales: 
—Take a strip of writing paper tin. in width, double 
it transversely, cut off a piece of the wing. and place 
it on the strip of paper close to the double. place it 
on the cover of a hook or a piece of plate-glase, rab 
the paper witb a paper knife or the thumb-nail. open 
the paper carefully, and remove the wing with the 
forceps; place on a thin cover in such a manner that 
the crease bisects it, rub the paper with the finger, 
taking care the paper does not slip. On removing 
the paper most of the scales will be found adhering 

to the cover. This plan possesses two advantages : 
the upper and under scales are in juxtavosition, and 
the outer surfaces are uppermost.—F. K. 


[32278.}—Microscopical.—If you want to obtain 
a few good scales instead of a conglomeration of 
sceles—tissue, dirt, &c.—the way to obtain them is 
to hold the wing on a piece of stiff cardboard, and 
with a sharp knife scrape the wing the wrong way— 
do it very gently, so as to keep them whole; then, 
under a very low power. arrange them as nicely as 
you are able, and mount at once. You may mount 
them dry, or they are pretty even in Canada balsam 
—preferable in the dry state. —W. J. LANCASTER. 


_ [82281.]—Microscopic.—Make saturated solu- 
tions, tben pour a crop on to the slide ; let it cover 
the portion vou require, and place in a warm cup- 
board and allow to crystallize; don't heat the slide 
too much. otherwise it will be too thick and will be 
of no value to you. Then make a thin ring of 
cement and place glass on and cement down, taking 
care not to heat the slide too much. There are 
hundreds of substances you can easily get from any 
chemist.— W. J. LANCASTER. 


[32291.| — Microscopical Preparation. — The 
second glass was evidently accidentally placed on 
the other by Bourgogne. I have had numbers of 
Bourgogne’s objects, and have seen many broken 
ones, but never found such a case as you 
It would not be of any use whatever as a corrector ; 
the thinner the glass the better for optical purposes. 
J. LANCASTER. 


[32292.|—-Lantern Microscope.—Remove alto- 
gether the erector, and use only the eyepiece lenses 
—viz., the eye-lens and field-lens. Tou will then 
have more light and a better definition; but if you 
want to make a good microscope for your lantern 
you should at once dispense with the eyepiece. and 

ave a proper arrangement. Two lenses, either 
single or achromatic, are all you require, the ratios 
of their foci being as 2 is to], and their distances 
apart half their sum. A diaphragm must be placed 
in front of the smallest lens, and within the com- 
bined focus, This should be so arranged as to correct 
spherical aberration, and yet not to materiall 
lessen the amount of light. The lenses should bot 
be planes, and should bave the plane surfaces out- 
side. I will willingly give you any more information 
you may require.— W. J. LANCASTER. 

(82293.|—Reading Lamp.—The best burner I 


know of to answer pour purpose is the round Silber 
burner. The light obtained with this burner is 
purer, 8 ier, and, while more brilliant, is yet 


softer than with any other burner I have ever used, 
and their number and variety have been endless. 
Such a burner can be mounted on the top of a 
shallow reservoir, even as shallow as one inch. and 
it will burn well for ten or twelve bours witbout 
any attention. I sbould really he very pleased to 
find a hetter burner than the one I have mentioned. 
—W. J. LANCASTER. 


[82302.)—Midland New Carriages and the Re- 
introduction of the Pullman-Car Trains.—If 
“ Mathematicus ’’ will refer to my letter, p. 140 of 
last volume, he will find that I stated that “new 
carriages were to be constructed by the company on 
the American principle, with small private compart- 
ments. Four of the first of these new carriages 
were finished on Saturday last, March 9th. On 
Monday, tbe 11th of March, the “ Pollman-car 
trains“, composed entirely of American cars, which 
have been discontinued since May the 14th, 1876, 
again commenced to run between London, Man- 
chester. and Liverpool. One Pullman-car train 
leaves London at 5 p.m., the other leaves Liverpool 
at 10.45. and Manchester at 11.25 a.m., for London. 
The first and third-class cars have been very con- 
siderably improved, and there is no extra charge 
for riding in them. I send the following cutting 
from a local paper upon the subject of the new 
carriages :—‘‘ New Carriages on the Midland Rail- 
way.—On Monday new carriages were used for the 
first time on the Midland Railway. They are con- 


of, | kindred oil, having a wiak nnder.each 
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structed on the Pullman-car principle, but are the 
property of the Midland Railway Company. They 
are 54 ft. in length, exclusive of buffers, and are 
entered in the same way as the Pullman palace cars. 
The train was composed of four cars belonging to 
the Midland, and a parlour car belonging to the 
Pullman Company. The cars are of lofty propor- 


‘| tions, and fitted an in a most handsome and con- 


venient manner. Upon entering a car a smoking 
saloon faces the door, and to the left a passage con- 
ducts to a saloon for non-smokers, and further on 
are a number of semi-private compartments, the 
seats of which are arranged after the manner of 
ordinary first and third-class passengers. At the 
end of each car is a compartment for passengers’ 
luggage. The cars are about the same weight as the 

Iman cars. They attracted considerable atten- 
tion, and were well filled. No extra charge is made 
for travelling by these new carriages, and there is 
every inducement for their being largely patronised. 

ey run smoothly, and, like the Pullman cars, 
farmah additional safety in case of accident.“ 


[32804.)—Magnets.—If you want short magnets, 
they must be proportionally smaller in area; you 
cannot obtain the same amount of magnetism in the 
same volume if of a cubical or oblong form as you 
can in eame volume arranged in length. About the 
best proportions I have found for bar magnets is 
length = 10, diameter 1. If you work to this scale 
vou will get about the best possible results.— W. J. 

NCASTER. 


[82308.]—Instroments for Reducing Draw- 
ings.—I should think the best instrument for your 
purpose would bea pentagraph. I am afraid you 
would find it a difficult instrament to make ; but if 
you like to try. I will give you the information how 
to make it.— W. J. LANCASTER. 


[32314.]— Bichromate Battery.—Yes, the solu- 
tion docs waste. If you remove the zine then the 
solation will not hurt. The two cella would ring 
the bell for about half an bour, and then would be 
used up. They are very good cells for short action, 
but are entirely up in an hour.— W. J. 
LANCASTER. 


[$2321.])—8Strength of Boiler Plate.—I am 
obliged to Practical Boilermaker ” for noticing 
my query, and will try to be more explicit. I wish 
to construct an upright tubular boiler of copper, 
having as many brass tubes as can be got into it; 
the boiler to be Siu. or 10in. in diameter, and 14in. 
to 16in. high. exclusive of dome. I want to work it 
at 401b. or 50lb. per square inch, with a cylinder ltin. 
diam. and Ain. stroke, and it should be capable of 
making at least 80 revolutions per minute. doing a 
duty of about half a man’s power. The boiler will 
be heated by a lamp burning petroleum or other 

i donhla row of 
tubes—that is, two rows of tubes will form a separate 
and distinct chimney for each wick. The wicks will 
all go the whole length of each pair of tubes under 
which they may happen to be, so that practically 
there will be flame passing up every tube.” The 
object in view is to get a powerful boiler in a small 
space and as light as possible; and if the feed-water 
is heated nearly to boiling before passing into it, I 
do not see the necessity of having at one time a large 
quantity of water in the boiler, which, under these 
circumstances, ought, I fancy, to make steam rapidly. 
ITS VALLEY. 


(32822.] — Microscopical Field of View. — 
First get a good idea of the size of the field before 
measuring, and keep both eyes open, so that you can 
see the disc of light and stage at same instant, then 
take a foot rule and lay it upon stage, just above 
aperture in stage. Now look through microscope 
with right eye, and look at the rule with left eye, 
then bring the end of rule to one side of the field, 
and measure diameter; this will give you size of 
field. To get the magni ying power you will require 
a micrometer fer stage. You will then, knowing 
apparent size of field, and number of thousandths of 
an inch yon can see, be able to determine the power 
of microscope in diameters.—W. J. LANCASTER. 


ae —Telephone.—1. No. the tighter the 
better when once adjusted. 2. Fatal to success. 
The magnet must hold an ounce weight to insure 
most pee success. 3. Probably by again harden- 
ing them and remagnetising. 4. Whichever way 
you please, The screws should not go through the 
plate, but round the outside of it.— W. J. LAN- 
CASTER. 


[82929.]— Spring Bar.—I send a rough sketch of 
spring bar, to whieh I have adapted a well-known 


4 „ C. / 


scientific principle. A a, Fig. 1, a wrought-iron bar, 
and c, Figs. 1 and 2, a support of B B, wood bar, which, 
I think, a railway smith will understand without 
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farther explanations. Your correspondent asks for 
an opinion on his Fig. 2 as an improvement. In m 
opinion it is impracticable. Should a railway ami 
persist in trying his improvement, I would say try 
with a boat horse and not a tip horse.—J. Hoae. 

32330.— Aneroid.—The central spindle works too 
tightly. You should give it toa watchmaker or an 
optician to clean.— W. J. LANCASTER. 


(32334.)—Artificer for the Navy. There is no 
chance whatever of promotion to an engineer's berth. 
It is not necessary to have worked ina marine shop. 
They will take you from a locomotive shop if you 
have served a legal apprenticeship, and can produce 
a character as to ability. For further particulars I 
would recommend you to apply to Superintendent, 
Steam Reserve Office, Chatham , 


182342.) Nleotrio Bells.—I send an illustration 
showing * X. X.“ how he can connect his bells and 
telephones by one wire. He must use a relay, as 
shown. The switch has 3 knobe — Nos. 1, 2, and 3. 
The handles of both switches must be turned on No. 
1 when not in use, waiting calls, both on No. 2 for 
telephonic messages, and either on No. 3 for ringing 


INE 


BATTERY 


bell to call attention at the other end. I should 
imagine it would better to alter your bell to 
single stroke (the connections make the difference) 

ad. the relay will make it continuous. I should 
make ihe relay of small size, and to fit in at the back 
of the switch. If you shouid not understand the 
relay, its action is thus:—When handle is tarned 
on No. 8 right-hand switch a current of electrici 


is sent through wire to the other end, through No. 
knoh 


to t ia relay, which draws down 
the spring until it touches the other wire, which 
sends a current through the battery, and strikes the 
bell. I trust the other connections will explain 
themselves.—C. O. G. 


$2345.|—Grain of Violin Wood.—I am much 
ob to the gentlemen who have ans my 
8 should the grain of the hard back 


uestion : 
be laced at right angles to the grain of the soft 
belly ?” They say it is never done, but that is no 


reason why it should not. May I venture to ask 
them the reason why the grain is p parallel in 
back and belly, and what objection there is to an 
opposite proceeding I need not say tbat I am in 
earnest, and wish for more information on what I 
consider an important point.—FIDDLER. 
($2345.]—Grain of Violin Wood.—Despite his 
evident experience of woods * Bosh Faker has, I 
think, fallen into error in supposing that the figure 


of certain hard woods, technically called the 
“ flower,” is only on one side of the and that a 
tree grows more on the side he sun. 1. 


The flower appears ouly on boards that are cut 
sectionally, or, as it is termed, “on the quarter, 
those cut from the outside would show dark specks, 
called the bead, and would be very liable to split or 
crack, Oak staves area familiar example of wood 
cut or rent with the flowery side out, and these it is 
almost impossible to split; and if any one takes the 
trouble to examine the endway grain of such boards 
the reason will be apparent. 2. Contrary to what 
might be expected the very tendency of all 
vegetation to turn towards the light will be seen, on 

looking into, to be owing to a quicker growth on the 

dark side, though it is probable the sun exerts an 

attractive influence as well. But, I think, the cause 

of bent trees will be found more in the prevalence of 
certain winds than in light and shade in the North ; 

at any rate they have a tendency to lean towards 

the east, and here we havea predominance of weaterly 
winds.—W. H. DAVIES. 


(32348.)—Telephone.—I noticed the peculiar 
effect, due to the intent listening, at once, and 
found that hy using tbe instrument for any con- 
siderable period of time it gave rise to hamming, 
and, finally, headache. This, I think, is due, not to 
any action on the tensor tympani or on the meom- 
brane, but to an overstrain in the cochlea. I am 
rather sorry there is so much strain.— W. J. LAN- 
CASTER, 

[32349.]— Zinco 


phy and Blocks for Surface 
Printing.—Mr. 


ortlake asks in a tone of genuine 
surprise why the British workman will not discard 
a time-honoured, troublesome, expensive, ahd un- 
certain process, for one infinitely easier, cheaper, and 
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more certain as to results. Does he not know that 
the British workman is the most conservative indi- 
vidual in the whole kingdom, and that he is deter- 
mined to stick to bis own trade though he starve on | # 


it, and regard all innovations as ‘‘ dangerous,” an 
hte as a citizen? It has always been 
eo, and, probably Alaye will, as long as human 
nature lasts. Look at the introduction of steam for 
locomotive purpeses. All the coach proprietors then 
tested with one accord that they would be ruined 
the loss of their passengers ; but, in spite of their 
our, steam made its way, and who will pretend 
to say that we are worse off now than before its use? 
Ev useful novelty Bas its decriers, and zinco- 
grapby must expect its meed of abuse. Lithographers 
deem to think that, because the work would be done 
so much cheaper, they would lose a corresponding 
rtion of their profit, never calculating in their 
Piina ignorance that the additional quantity, which 
would be sure to be the result of its introduction, 
would amply repay them, and afford them soope for 
wider 


a larger an field of work. What is now really 
wanted is a union of two or three energetic men of 
business in each large town, to thoroughly push the 
affair, showing samples of results, and quoting lower 
prices than the ordinary lithographers. The public 
would certainly appreciate this, and if the partners 
s and perseverance to carry on 
‘im spite of ition, it would be sure to 
a concern in the end. With reference to 
: art of the query I will give what 
and I can, but it is very difficult 
to thoroughly describe a process like this, where the 
results depend so much on the manipulation and skill 
of the operator. The workman is accustomed to go 
more by rule of thumb than by scientific accuracy, 
for he, by lon cal experience, is enabled 
of to a nicety, by signs that would 
entirely unintelligible to an ordinary observer, so 
that if the tyro does not succeed in his first attempt 
—and he is pearly certain not to—he must not 
throw all on the process, but put it down to 
his own want of experience; but, I think, that, with 
the instruction given here, and continued prac- 
amateur will be able to turn out very fair 
worn of a mediam of fineness. The zinc plate 
with * on i first gently warmed over 
a | spirit lamp ; w en C00 nely-powdere 
Tein is * re of a linon bag 4 this 15 
over. plate means of a round camel. 
hair. -am even circular motion being main- 
a seficient resin has adhered to the 
is again: to insure its firm connec- 
aky: ; the plate is tben cooled 
to remain a few minutes 
Mkina of commercial nitric acid, 
reo Given OF Saeed “O06: of i ne is N 
ve * requent experi- 
ment, as ió ió portant Te should not be 
: The piste is now bitten to such a trivial 
the are not under-bitten to any 
extent, and it may be mentioned that 
£ etchiag is the key. stone to the rest. If it 
ws wrong yon cannot doctor up your plate, 
ve farther trouble by beginnin 


ated Wit iy 
i. ve dry, iè is again dusted with resin, an 


She fringe of resin thus adhering to the 
sites of tn Tne ving to protect the etched part 
from any action of the acid ; the plate is then 


rubbed over lightly with strong gum mucilage, which 
4 : roller charged with 
lithographic ink (No. 2, mixed with middle varnish, is 
the best) is then passed over it, backwards and for- 
wards, several times, so that more ink may adhere to 
the lines. Coarser resin is now sifted on, and it is 
ted more strongly. This causes the ink to melt, 
and cover the resin fringe, and thus form a secure 
acid-proof varnish. Toa careful observer the lines wil! 


thicker after every heating. The st b of 
acid is now inorena. Spee ond tha plat 


Hi 
i 


i 


from about 8 to 12 times, while very fine ones, such 
as transfers from steel engravings, have often to be 
etched as many as 20 times—of course preportionatel 
less for each time. These instructions, as I have sai 
wili enable any one of ordinary manipulative 
i to engrave sinc plates very fairly, but it 

something more than mere fermule and 
advice to finish off the fine tint and crayon drawings 
so beautifully and delicately as they are done b 
Gillot, Alex. Zimmerman, and other clever French 
engravers. Years of practice are wanted, and each 
individual has bis own particular pet mode of work- 
ing which suits him best, and which he considers as 
superior to all others, and jealously retains as a trade 
gecret.— ERNEST A. NUTH. 


1 ($2351.)— Dark Tent.—As the photographic 
Sason is rapidly approaching I give a detailed 
answer to this question, in hopes of assisting any of 
ours who aro desirons of practising wet-plate 
Photography for landscapes this next season. I made 
ay n rom instructions given in Cassell’s 
gi ator,” but modified it to suit my own circum- 
stances. Before describing ite construction I may 
day that it answered its purpose admirably in every 
; but still, wet-plate outdoor work is, gene- 

y speaking, a most laborious amusement, and 
the results I have obtained with dry plates are so 
@atisfactory and trustworthy that although I still 


possess my apparatus for wet plates ready for work | usage it woul 


at any time, I very seldom use it. But to our text. 
First construct a shallow box, A, 24in. long, 18ia. 
wide outside, and 2in. deep inside, the bottom being 
in. and the sides lin. thick. Next construct the lid, B, 
d | which is a board jin. thick at top, with the ledge, fin. 
nailed on to it, at a distance of 


thick and lin. deep, 
so that the lid, B, fits close down 


Iain. from the edge, 
upon A when the tent is 


the wood used’ must be pine, or some equally light 
wood, for the sake of portability, and although I 
give the above dimensions as existin 
should I construct another I sho i 
bottom of A to łin., and the sides to jin. thick, and 
treat B in the same way. If the w 
seasoned I am convinced that even then the strength 
uite sufficient to stand all the rough 
get, which would doubtless be no 


very small amount, judging by my own experience. 
Having got the bottom and top of the tent made, 
the next step is to form the body of the tent. This 
is done by tacking twilled calico, ore edge round 
the inside edge of A, and the other edge round 
the outer edgeof B. The width of the calico should 
not be less 90in., as if less the tent will not be 
high enough. There must be three folds of calico, 
the two outer ones black and the inner one yellow. 
A window must then be made by cutting a piece 
12in. by 10in. in the back of the tent, through both 
folds of black, into which opening two folds of 
ellow calico must be stitched, making, with the 
lining, three folds in all, which will be found quite 
sufficient to protect the operator from fog, an qe 
supply plenty of light to work by. The door of the 
tent, 24in. high and 14in. wide, is then cut in the 
front, and the tent will then present the appearance 
shown at Fig. 2, with the exception of the stand, 
which will be subsequently described, and four 
straps tacked at back and front to fasten the tent 
when closed, CCCC. Eight holes are bored 
through the front edge and corners of B, through 
which the tapes which hold the curtain in front of 
the tent door are passed. The curtain is made like 
the body of the tent—two folds of black and one fold 
ellow calico. It must be 5ft. Gin. long, so as to 
hone 30in. below the bottom of the tent, and 52in. 
wide. The top must be gathered antil it is only 
26in. wide, and tapes stitched so as to come opposite 
the holes 1 to 8, shown at B. The yellow lining of 
the curtain need not come within 20in. of the 
bottom. Three tapes must be sewn on each side of 
the curtain, which fasten on to tapes on the end of 
tent. Four pegs and strings will be required to 
prevent the tent being overturned by a gust of wind. 
Fig. 3 shows the tent when pegged down and ready 
for work, from which the position of tapes, &c., may 
be understood. It is not drawn to scale. The tent 
is e ded by inserting two jin. rods of dry pine, 
which must be long enough to keep the body tightly 
stretched, R R, Fig. 2. The bottom and top of the 
tent may be next stained and varnished, and have a 
broad strap fastened at the back of tent. If in 
front it would be in the way when working (see A, 
dotted line), and the tent itself is finished. The 
operator would, however, feel hardly as comfortable 
as might be desired when manipulator a “whole 
plate,” with his tent precariously perched upon a 
wall or other temporary support, nor would the 
r of the tent upon the floor. and kneeling 
before it be any more conducive to that ease which 
is necessary for the operator to feel to perform good 
work. A stand is therefore a necessity. Mine is 
constructed as follows :— angle is made of }in. 
sheet brass, Jin. wide (see Figs. 4 and 6), of the 
following dimensions :— Length of sides, Sin. ; length 
of projections for holding legs, lin.; width of pro- 
jectiong, zin. The legs are removable. being 
fastened in by the bolts and winged screws (Fig. 5). 
The legs are made of pine, 36in. long, zin. square at 
the top, and taper oa round at bottom. They 
are ferruled and steel-tipped at bottom, and have 
brass plates on each side at top to prevent splitting. 
This tripod is fixed by means of three brass clips to 
the bottom of the tent. Two of the clips are of the 
shape shown at Fig. 6, being made by bending two 
strips of brass and drilling the holes for the screws. 
The other is shown at ay Oe These three clips 
being screwed on to the bottom of the tent, as 
shown in Fig. 5, the tripod may be fixed in a few 
seconds by laying it upon the tent bottem in the 
position there shown by the dotted line, and then 
sliding it back until the loop on Fig. 7 projects 
throagh the slot on the front of the triangle. shown 
at S, Fig. 4. ‘The strip of brass which is fastened 
by the short chain is then slipped into the loop, and 
the tripod is securely locked to the tent.. The whole 
operation may be done in three seconds. When 
moving from the scene of one operation to that of 
another I carry the tripod separated from the 
tent (the top of the tent being next to the bearer’s 
legs, to prevent the trousers being torn by the brass 
clips on the bottom), but when travelling by road or 
rail, I remove the legs of the tripod and fix the 
triangle to the tent, which protects the clips from 
injury. The curtain need not be removed unless the 
tent is requred to shut up quite close. A tin tra 
10in. square and lin. deep is aleo required to cate 
the developer, &c. Water I dispense with, and I 
should recommend any one else to do likewise, as 
there are few places where water pure enough for 
photographic purposes can be obtained at a moment's 
notice. All that is necessary is to flood the plate, 
after developing, with a mixture of golden syrup 
treacle and water, equal parts, to which enough 
alcohol bas been added to cause it to mix freely with 
the developer already on the plate. Drain the plate 
a little, flood a second time, drain again, and then 
place in the plate box. Wheu arrived at home the 
plates must be washed tillall traces of the syrup are 
removed—they may be then fixed and intensified as 
usual. If itis found that the plates mast be left 
till the following day before fixing, they must be 
thoroughly washed to remove all traces of the syrup, 
and then reflooded, or the developer left in the film 
will cause it to become soluble in the cyanide. Ihe 
plates will stand exposure to strong sunshine for 
several seconds without injury if the syrup has been 


used as directed. In flooding the plate the first time 


care must be taken to carry the wave over the plate 
without any pause, as in developing, or the negativ 
will be stained. In conclusion let me recommesd 
the use of albumen as a substratum, as the grip 
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it gives the film prevents the sudden loosening and | sail for some yards distance. The form and internal 


disappearance of a picture down a sink, though the 
intensification may have been very prot ractod.— 
WILLIAM S. TRAVIS. 


(32352.)—Lenses.—No; especial tools aro used 
for the purpose.—W. J. LANCASTER. 


[22360.]J— Lawn Mower.— C. O.” says these 
cannot be ground true in a slide- rest. but I beg te 
say I have seen many done so, with the lathe running 
the usual way, and a piece of grindstone in the tool - 
box.— KIR TON. 


[32861.]—Induction Coils.—1. Two layers of 15 
primary would occupy nearly zin. Tho tube to insu- 
late should bo 1 zin. in diameter, 3-16in. thick when 
turned; outside of tube will be Izin., inner diameter 
of paper discs 1-16in. larger. Secondary wire, fin. 
or jin. will bring outer diameter to 33in. or din. 
No. 2. Yes ; as some printing paper is thicker, two 
thicknesses will be ample if your wire discs are under 
1-16in. thick. No. 3. No. 20 will be hetter than 17; 
2) better still. You do not say what thickness your 
tube is, or if using one.— OMEGA. 

[32366.]—Organ Queries. — S. C.“ can hear 

ood organs by Walker at St. George's Church, 
elfast, Exeter Hall, Romsey Abbey Church, Hamp. 
shire. Good organs by Hill can be heard at York 
Minster, St. George’s Hall, Windsor Castle (West- 
minster Abbey organ is virtually one of Hill’s), 
Stratford-on-Avon, Parish Church, Ashton-under. 
Lyne, Town Hall, Birmingham, Great George- 
street Chapel, Liverpool, Music Halland University, 
Edinburgh. Organs by Green can be heard at St. 
George's Chapel, Windsor, and Rochester Cathedral. 
Others have been more or less enlarged, taking 
away their character; there is one by Green in 
hborough parish church. Organs by England 
can be seen at the parish church, Hinckley, and St. 
Stephen, Walbrook. I did not write with intent 
to disparago any particular bnilder or builders, I 
was simply describing faithfully the character of 
tone to be found in old organs, and of which we hear 
such wonderful things, and if S. C.“ will look at 
my letter again he will find that Iask those who 
wish to hear a good old organ or two to hear ore by 
the said firms; it was unnecessary to quote others. 
I do not ignore the other makers mentioned, since I 
consider Mr. H. Willis the best practical builder in 
this country. The work by Mr. Lewis is particularly 
good, but I never heard tone that I dislike so much. 
Cavaillé makes admirable instruments in point of 
workmanship, and tone, too, of many of his stops, 
but the full organ will only please the French 
people : they are too brassy for devotional use. 
‘S. C.“ would like other authorities in reference to 
the quality and weight of metal, so I need not 
mention that here, altbongh I could name three or 
four firms who use such metal. I may mention here 
that the tone of the organs by the present Hill cannot 
be compared favourably with those by old Mr. W. 
Hill.—S. TAYLOR. 


(323873.]—Cleaning Bronze, &c.—A very good 
recipe for cleaning bronze, steel, brass, &c., and one 
I have used with great success in cleaning gas- 
holders, troughs, &c., is as followa:—Take loz. 
oxalic acid, 60z. rottenstone, }0z. gum arabic in 
powder, loz. sweet oil, and a sufficient quantity of 
water to make a paste. Apply a small portion to 
the pan, and polish with a flannel or a piece of soft 
leather.—H. CRAWFORD. 


(32377.)—Artificial Trees.—If for a case 4ft. 
square get a block of wood about 12in. x 6in. x 2in., 
bore 20 holes throngh the centre, through 8 of these 
holes push pieces of 3-16ths of an inch round iron 
4ft. long, clench them on the under side, twist them 
altogether about one-half or one-third of the length, 
bend one piece to the right and another to tho left, 
twist the six pieces a few inches, bend as before. aud 
soon. This will form the body of the tree. You 
will now require about 3 pounds weight of wire, zin. 
gauge, cut in pieces 2ft. or 3ft. Jong, twist it round 
the tree, and bend it in any shape you like. To form 
the branches, bind altogether in a few places with 
copper wire. If you are a poor man black iron wire 

ul To form the trunk use small pieces of 
virgin cork, fix to the tree with copper loops, cut the 
pieces the size you require, the smaller the pieces 
the better the tree will look. To form the roots uso 
Jong pieces of cork, and nail them to the tree board, 
use glue and moss to hide the joints, cover all the 
wire branches with common hemp or tow, bind it 
round very tight, tie all ends with cotton, light a 
piece of paper, and barn all the ragged ends off, give 
alla d thick coat of glue except the cork ; when 
dry give another coat of glue, cover it with tree 
moss cut fine, or colour as you like, give the cork a 
coat of very thin glue, and dust on dry colour, don’t 
paint it. To make an old-looking trunk to the 
same kind of tree, only without the cork, bend a 

iece of stiff card round the tree, nail to the tree 
rd, give a cont of glue, when dry cut a few amall 
or one large hole any shape yon like, glue arms 
made with card on to the trunk about lin. diameter 
and 2in. or 6in. long, cut the oat ends as ragged as 
you can, mix glue and whiting into a thick paste, 
cover the cardwork inside and out, make the roots 
with same, let dry, and dust on colour.—CHELT. 


32391.)—Vortex Rings.—Procure a band-box 
with a tightly fitting lid, in which cut a round hole 
ljin. diameter. Insert a piece of smouldering brown 
paper till the box is full of smoke. A tap on the 
ttom of the box will now start a ring from the 
hole, which, if the surrounding air be at rest, will 
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motion of the rings can be better studied when they 
are produced by giving the bottom of the box a 
gentle press in with the finger end. The ring then 
moves slowly but soon breaks up. A candle enn be 
blown out at na distance of several fret by aiming a 
ring at it. The circle is the equilibrium form of 
these rings. and their vibration about this form may 
be studied by using a long-shaped hole instead of a 
round one. Ifa better apparatus be desired, make 
a wooden box, l5in. x 15in. x 30in.. one end formed 
of a cloth tightly stretched, and the other of wood 
with the necessary hole. The smoke inthe box may 
also be made by sprinkling its bottom with strong 
ammonia solution and placing init adish of common 
salt and sulphuric acid to generate hydrochloric 
acid. The two vapours combine and form eal- 
ammoniac in fine powder suspended inthe air. The 
apparatus for producing the rings in water is more 
complicated and costly, but J will describe it if 
desired.—J. BROWN, Beifast. 


(32391.]—Vortex Rings.—I have used a light 
wood box, 12in. square, 10in. deep, and Ain. circular 
hole in front, canvas, on which paper has been pasted, 
tacked on the back, with strip of indiarubber 2in. 
wide stretched tizht on it to bring canvas back to 
position, It will propel ŝin. or 8in. smoke rings 25ft. ; 
will blow out candle at 21ft.—OMEGA. 


[32301.]—Vortex Rings.—Take a half. pound 
mustard canister (the lid will not be required); in the 
centre of disc at end bore a small hole about one- 
third of an inch in diameter; cover the open end 
with a sheet of writing paper, and tie it tightly on 
the canister. Now fill the canister with smoke by 
introducing a piece of smouldering brown paper in 
the small aperture. When full, lightly tap the 
paper end, aud smoke rings will issue. To produce 
the same in water, fill a transparent glass vessel with 
clean water; bring a drop of milk very close to sur- 
face; when it falls a very beautiful white ring is 
produced, which separates into several moro rings 
before it reaches the bottom.—F. G. B. 


[32391.]—Vortex Rings.—To make these with 
smoke, take a box. substitute for the lid a piece of 
woollen or indiarubber cloth, and cut a hole in the 
centre of the hottom ofthe box. Fora box of 8in. 
cube the hole might be about lin. diameter. To 
show the rings in water, I made a glass trough 3ft. 
Gin. long, costing about 30s.—M. L. I. 


_[82896.|—Manchester Bells.—If ‘ Campnanolo- 
gist” will get a general history and detailed descrip- 
tion of the new town hall (published by John Hey. 
wood, Deansgate, Manchester, price one penny), he 
will find all that he requires. with the exception of 
the diameter of the mouth of each bell.— R. H. 


[32398 ]-—Circulation of Boiler.—Cut off the 
zin. return at the boiler, serew on it a bend or elbow, 
into this fix a pipe 3ft. long. put on another elbow 
at the top of this. into this fix a nose-bit Yin. long. 
You will want a tank about 3ft. deep. Three inches 
from the top of the tank cut a hole to take the nose- 
bit, put a buck nut on each side of the tank and 
screw up tight. Put a lid on the tank. and you will 
always have a supply of hot water, and by conveying 
cold water to the tank you would always have warm 
water to feed the boiler witb. In my opinion lin. 
or lin. pipes would give quite as mucb heat. if not 
more, than you require. Put a stopcock in the 3ft. 
piece of pipe, or the circulation mizht be greater 
than you require. At all events, you can then regu- 
late the heat to snit yourself. Fix a small stopcock 
in the lowest place in the return pipe to act as a 
siphon. You could take a piece of small pipe from 
this into an old drain or any other convenient place. 
This must always be left opena little. You will find 
ont how much. If I have understood what you 
require I should think yon will get heat enough with 
one-half the amount of steam you name.—CHELT. 


- (32398.]—Circulation of Steam.—TIf, instead of 
returning“ pipe to boiler, vou place a tap to drain 
off water, the circulation will be complete. You can 
so adjust the tap that water only, or. if more heat 
is required, steam as well will blow off. I think you 
will not be able under conditions to make the other 
plan work. Return pipe can be led to pump cis- 
tern.— OMEGA. 


32398.]—Ciroulation of Steam.—Your supply- 
Pipe is not too small, and presuming that the large 
pipes have a fall, so that the condensed steam may 
run freely away, and that your zin. waste-pipe is 
carried below water level into boiler, there is nothing 
to prevent the arrangement from being a good one 
for heating or drying purposes. As to the con- 
tinuous”? circulation round the pipes, correctly 
speaking there is none, the pressure being the same 
at both inlet and outlet.—W. G. 

[32399.]— Sympalmograph. — Perhaps there is 
too much friction between pen and paper. If a glass- 
tube pen, it requires to have the broken edges at the 
point carefully rounded off by softening in the flame 
of a spirit-lamp till the tube is on the point of 
closing up. If the ratio of the length of the 
pendulum above the support to that below be too 
great, the friction quickly overcomes the momentum 
of the weights.—J. BROWN, Belfast. 


[32400.]— Mechanical —In reply to the queries of 
„Henri W., let. Assuming the shafts connected 
by one pair of spur wheels and one pair of bevel 
wheels as speed of driven staft (375) to that of driver 
(25) is 15 to 1; so nny two numbers whose product 
makes 15 (as 4 and 34) gives the relative proportion 


of number of teeth in large wheel to that of the 
pinion it works in. For instance, say— 


Srur WHEELS, BEVEL oa 


4to 1 
48 to 12 45 to 12 
64 to 16 60 to 16 


&c. &c. 

And 2nd. As the length of incline in proportion to 
height is 10 to 1, or the effect of gravity in rising 
the incline is equal one-tenth the load, including 
weight of engine 6 tons. Then assuming load = 1; 
1 + œ = 26 tons, or 11 = 260 tons: or 1 being = 
1 = 23 tons. Then 237, — 6 = 177, tons. Ans. 
—BUTTERSHAW, near Bradford. 

[32402.]— Marmozet Monkeys.—I have seen 
these little pets enjoy meal worms more than 
any other kind of food. They prefer them alive 
and (I may add) kicking.’—F. F. C. 


(32404.]—Blectrical.—1l. Yes. 2. Tinfoil must 
be less than paper; each alternate sheet joined to 
one wire, the others the same to another wire, one 
wire soldered to one side of break, the other soldered 
to the other side of break. 3. May be separate, but 
generally placed in baseof machine. 4. By winding 
your wire on horse. shoe bar of iron, say in. long in 
arms and 5-16in. thick, you will have a magnet that 
will magnetise your steel much better than by wind- 
ing wire on steel; steel must be hardened.—OwEeGa. 


[32404.]—Blectrical Coil.—A coil such as de- 
scribed ought to be amply strong enough for medical 
purposes; the primary wire of 24-guage is, however, 
too small; 20 is the smallest which ought to be 
used; condensers are not used with medical coils, 
and they would be likely to do mischief to the coil, if 
not to the patient. The descriptions are wrong 
both as to making and connecting the condenser. 
The foil should be smaller than the paper, and 
the connections made to the spring and screw sup- 
ports of the break; that is in the primary circuit, 
not the secondary. Permanent magnetism would 
be induced in steel by any coil in which any current 
circulates ; but its strength depends on the quantity 
of current passing, and the proper adjustment of 
the wire to the battery power used. D. C. S.“ 
should endeavour to master the principles involved 
in all the subjects before trying to do things without 
a proper comprehension of them.—SIGMA, 


[32408.]—The Phonograph.—I examined one of 
the phonographs exhibited at the meeting of the 
Physical Society :—1. Diameter of cylinder, about 4 
or 4Z3in. 2. Diameter of Gis plese mes about Sin. 3. 
Pitch of screw, abont 8 threads to the inch. 4, 
Length of points, about 3-16in. They are rather 
blunt and polished. 5. The tinfoil was fastened to 
the cylinder by means of gum—a little brushed over 
the overlapping end is sufficient. I have made a 
phonograph, and shall be happy to answer farther 
queries on the subject.—SPERAVI, 

[32413.J—Return Tickets.—Perhaps the most 
important question is why any one should take them 
at all when no reduction is made on the full fare 
both ways, and the only saving is the trouble of 
taking a fresh ticket when required. No doubt the 
former plan of reduced fare for a short time was to 
enourage traffic by giving an inducement to making 
journeys which might not otherwise be undertaken. 
—SIGMA. 


(32414.]—Heliopolis.—In the notes to Beloe’s 
“ Herodotus ?” it says there were in Egypt two cities 
of this name. Ono of these, now called Mantanea, 
was probably the On“ of the Scriptures; and. 
according to Strabo, celebrated for the worship of 
the sun. There are but inconsiderable remains of 
this city. Wright’s ‘Topographical Dictionary 
says Mataria (the same as Mantanea) is a village of 
Egypt, five miles north-east of Cairo. A little to 
the north of this village are found the ruins of the 
ancient On or Heliopolis, one of the most celebrated 
cities of ancient Egypt. It is still marked by an 
obelisk, 67ft. high, and by the ruins of several 
sphinxes. Savary says:—‘‘ A barbarous Persian 
overthrew her temples, a fanatic Arab burned her 
books, and one solitary obelisk overlooking her ruins 
says to passengers, this once was Heliopolis.” On 
is named in the Bible only in connection with the 
history of Joseph, who married Asenath, daughter 
of the priest of On; but this, I think, means the 
Deity of whom he was priest, not this official’s 
residence. Herodotus says (Euterpe vii.) :—‘* From 
the coast inland to Heliopolis the distance is nearly 
the same as from the altar of the twelve deities at 
Athens to the sbrine of Jupiter at Piss. e 
distance from Pisa to Athens wants precisely 15 
stadia of one thousand five hundred, which is the 
exact number of stadia betwixt Heliopolis and the 
sea.” A stadium is 606ft. 9in.—PONTO. 


(32416.]—Electrical.— TO SIGMA.“ — Ungues- 
tionably the paper of the condenser is perforated, 
and the foils make contact and short circuit the 
intended condenser.— SIGMA. 


[32419.]—Telephone.— “ T. P. A's” magnets 
are quite strong enough. There would be no advan- 
tage in having a return wire. Most probably the 
magnets are too far away from the discs. The 
remedy is of course obvious. I have a pair of tele- 
phones, which can be heard at a distance of abont 
30{t. They are of the ordinary construction, but 
have very thin sheet iron discs instead of the ferro- 
type plates usually employed.—M. S. T. E. 


([32421.]—Balt or no Salt in Food.— Vegetables 
contain salt or its elements, chlorine and um. 
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If, therefore, no salt were eaten, it would be found 
in the secretions. That it is beneficial is certain 
for the wild animal instinct teaches its use, and 
animals seek it greedily. Every one knows, further- 
more, that horses and sheep are both benefited by 
giving them salt in addition to that naturally con- 
tained in their food. It is also a well-known fact 
that in parts of Africa, where salt is very scarce, so 
strong is the craving for it, that it is used much as 
sweetmeats are with us—as a special luxury.— 


UNANSWERED QUERIES. 


— — 


The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list. and if still 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list, und send what information 
they can for the benefit of their fellou-contribators, 


SIGE. 31201. T, and 8. W. R. Engines, p. 464, 
[2424.]—Carbon Block.—I find wood chareoal| ging, British Wines, 5, 
very good for casting small ingots. The face should 31815. Largest Pumping Engines in Gt. Britain, 464. 
be filed or rubbed perfectly flat, and a place for the] 31816. Sewing Machines, 461. 
ingot cut out with a small chisel, sculptor file, &c. 31817. Shuttles for Tape Weaving, 464, 
A hole should be made at the end, in which to melt | 31840. Farrant’s Solution, 464. 
the metal. The poould shonld be oriad CC 
another piece of charcoal, also made perfectly flat. | 2SN e 
There are scores of jewellers who use nothing but 1 55 e P. 465. 
this contrivance for small ingots, as you can make 31884. The Woodbury Freese aes. 
them any size and sbape you like. When no charcoal i 
is obtainable bath-brick or pumice can be used, but | 20967. Canoe Buildine p. 564 
these are apt to leave particles of grit in the metal, | 32073. Pantagraph, 51. 
and thus cause holes in the plate when it is rolled | 32078. Bicycle Construction, 561. 
out, besides 5 the rolls. You might try edua! | 32056. Saponification of Linscod Oil, 561. 
parts of sand. blacklead, and plaster of Paris made 32.01. Lightning Paper, 56. 
into a paste with water. This will stand a very high | 32005. Screw Thread, 564. 
temperature. If you want to mako proper carbon | 226. Cutter Bar and Double-edge Tools, 564, 
blocks you will require moulds and a press similar to 2105 e ot: 
those used in the manufacture of the blacklead sold | 32117. Ornamental Turning. 565 
in the shops. T what I have recommended, and if 321 22. Steatite Heads for Burners, 55. 
you don’t suc write again.— Os. 32125. Fixing Diatoms in Groups, 565. 
(32428.]—Briok Making.—From long experience 32126. Gas Pipes and Meters, 5055. 
I should recommend Bradley and Craven's brick- 981888. Foucault“ Experiment, 565. 
making machinery. Their machines very seldom get 1215 8 r eee 8 
out of repair, 59 — oe alint Prio te, aad, 155 my . 
opinion, are the machines made.—G. A. R. 
{32431.J—Legal Query.—I gather from the state- 
mente in this query that the property in question is QUERIES 
personal estate. The share to which the query ° 
( — — 


refers belongs to B absolutely. Neither C nor his 
estate could take auy interest in it unless he had 
actnally received the share in his lifetime, or had 
survived B.—SPERANS, Lincoln's Inn. 


(32432.|—Buttons made from Bone, &c.—A 
great many buttons are turned. but not, I should 
imagine, in an ordinary lathe. They require special 
machines, and there can be very little difficulty in 
determining the material of which they are made. 
Bone, Ivory, mother-o’-pearl, &c., can only be 
manipniated in that method. Porcelain clay is 
largely used. This, of course, is moulded, also 
vuleanite. Paper pulp (papier mache) is doubtless 
used. Celluloid is also available for the purpose, 
and can be made almost any colour, bnt you do not 
fay for what purpess you require the material, so 
that it is rather difficult to advise you.— Os. 


82433.) — Klos Violin.— I am sorry I cannot 
inform you. You might read Dubourg, also Otto, 
on the violin, as likely sources of information. Any 
public library has them.— FIDDLER. 


32113.]—Blackleading Stove.—“ C. O.“ should 
have said what kind of stove he means. I can 
recommend Brunswick black,“ thinned somewhat 
with turpentine, for register stoves and the like; 
but for kitchen “ranges” or stoves (like Smith an 
Wellstood's Mistress,“ &c.) it does not last long. 
Tbe great beat of the parts around the fire burns it 
off, frequently with a disagreeable odour. A good 
black, standing fire as well as graphite, but not 
Panne oe often renewing, and not sending a pene- 
trating t over every one and everything near the 
operation, is a desideratum. Of course, C. O.“ 
knows black lead“ contains no lead ; its use, there- 
e, cannot lead to lead-poisoning, amongst its dis- 
advantages.— DAGHBERT. 
($2444.)—Fluid used for Spirit Level.—Spirits 

of nitre would doubtless answer the purpose, but I 
fancy spirits of wine is generally used. The former 
is very liable to decompose under the influence of 
light. I should think sulphate of indigo would be 
the beat colour for you.—Os. 
[32447.] — Blectrical Indicator. — As the in 
formation An Old Reader” requires would take 
up far too much of your valuable space, and would 
also demand some rather elaborate drawings to make 
it explicit, I think he had better advertise his 
address in your next issue, and I will communicate 
to him privately the particulars he requires.— 


{32465.J]—Harmonium.—I wish to know the best 
kind of straight springs (acting like a door spring) to 
sive ® more equal pressure to bellows than the ordinary 
spiral springs. It is fora large instrument of 8 rows; the 
springs not to be moro than 15in., and to allow fora fall 
of about 9in., the bellows being hinged in front and falling 
at back. Also is there any method by which the wind can 
he steadied in hand-blowing, such as having a small extra 
bellows? Have any of ours tried aluminum, in com- 
bination with other metals, for reeds ? I also wish to 
form a celeste stop by throwing one set of reeds out of 
time by mechanical means, so that the reeds can form a 
stop of themeelves or used in full organ.—H. E. S. 

(32446.]—Legal.—I shonld be greatly obliged if any of 
your correspondents who are “ learned in the law’’ would 
cive me advice on the following subject :~I am the 
helder of a first mortgage on a certain property, the 
owner of which, after raising all the money he conld by 
wav of second mortgage or otherwise left England, and 
although it is now more than 20 years since I entered 
into receipt of the rents of the enid property, yet neither 
he nor any onc on his behalf bas paid off the mortgage or 
any part of it. Itherefore ask, is ita fact that in point 
of law I become the absolute owner of the said property 
after the lapse of twenty years? Am I responsible to 
tho second mortgazee or any one else for any surplus rents 
after deducting my interest and all other necessary ex- 
penses for collecting the rents and keeping in repair tho 
said property? I have reason to believe that the owner 
of the property is still living but not in any part of the 
United Kingdom. — CAPIAS. 

[32167.]—Longitude.— Will any one inform me what 
method was adopted by exploring navigators of old to fix 
the longitude of new lands that they found and landed 
upon—that is to say previous to the introduction of chro- 
nometors and the method of finding the longitude by 
measuring the angular distance between the moon and 


sun or star.—POLaRISs, 

(32168.|—Railway Companies and Goods 
pra ffic.—Could any of your numerous readers give me 
the chapter and date of the Act of Parliament relating 
specially to goods traflic on railways P—S. R. N. P. 

(32469. |—Inflammation of the Windpipe.—Will 
one or more of your medical readers give an opinion if 
there is any place in England where one might be less 
hikely to suffer from the effects of cold winds than on the 
Sussex conat? Every year I am a victim to bronchitis and 
stomach difficulties on the arrival of cold and boisterous 
weather. When the thermometer is below 50 degrees in 
the bedroom without a fire I may then look for an attack, 
which usually lasts two or three weeks and confines me 
to the house two or three months. From what I gather 
from the doctors I have a weak chest, weak heart, and 
weak stomach. Age 58.—Sussrx Coast. 
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32449.) — Fill eeth. — ve tried using a soft iron pole-piece for telephone compensate for 
[ 9.) z = the extra trouble in putting it in? Should the wire be 


manners and ways, but the only sound tooth I have 
in my head I treated thus :—I scraped all the decayed 
portion off, then touched it with nitrate of silver— 
viz., lunar caustic, which turned the place black 
where applied, but did not discolour the whole of 
the tooth. This operation was done 25 years ago, 
and without pain. I have had tecth stopped, but 
they don’t last long; in my opinion it hastens their 
entire destruction. I think toothache and decay are 
hereditary complaints, as well as gout and rhen- 
inatism. The old-fashioned remedy for toothache is 
to get the liver in order, and then take quinine. 
Very good, too, only quinine and the liver don't 
agree. I think that whatever would act direct on the 
nervous system would prove the best remedy. I will | 
write more on this presently.—FIDDLER. 

[32455.]—Colour for Confectionery. — Cochi- 
neal will answer W.M.8.’s”’ purpose. He can buy 
it prepared, at the Italian warehousemen’s, bright 
and harmless.—Ponro. 


wound directly on the magnet or iron pole or should 
somcthing be interposed ?—J. WILSON. 

22171. Photographie.— Will some one kindly tell 
me how to recover the silver from waste sensitized paper? 
I should also be glid to know how to reduce the gold from 
a quantity of old toning bath.— FILIUS AGRICOLE. 


[32472.1—Wrire Tramways.—I should feel much 
oblized if any reader would kindly give some particulars 
respecting wire tramways, whether there is any better 
plan than that patented by Mr. Hodgson some years ago, 
if there are any lines at present in actual use, their 
lengths, power required, and weight carried per day, and 
average cost per ton per mile? Also their cost of con- 
atruetion, size of wire rope and weight carried of each 
lead would be important to know, and any details respect- 
ing their machinery would be of service.— ETNA. 

132473.1—Plaster of Paris. - Would any of your 
readers kindly give some information as to the mannfac- 
ture of plaster of Paris, the best form of kiln to be used, 
and the proper apparatus to be used for crushing or 
grinding it when burnt? The plan adopted here appcars 
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to me most 3 and uneconomical. The kiln con- 
sists simply of a circular hole in the side of a hill about 
10ft. in diameter and 5ft, dep which is lined with lumps 
of gypsum, an opening 3ft. high by lft. 6in. in width 
being left in front for firing. On the top of this a hollow 
coue is built up, about 10ft. diameter at bottom, and 3ft. 
in diameter at top, 6 or S fect in height, the thickness of 
the walls being from 2 to 3 foet, and when completed re- 
sembles somewhat a gigantic oystershell grotto. A heap 
of straw is then lighted in the interior and fresh straw is 
continually added, care being taken to keep it well stirred 
RO as to produce a great flame; this operation lasts four 
hours. When the kiln has cooled down the lumps of 
burnt gypsum are pounded with a sledge-hammer and 
the plaster is ready for use. A kiln of this kind produces 
from 8 to 10 cubic metres of plaster (200 to 250 bushels), 
This material is used principally for rough rubble 
masonry in this country. It appears to me that this 
method is a most wasteful way of applying heat.—Erya. 


[32474.]—Brake for Ore Tram Cars.—I should 
feel much obliged ta nny of your raaders who enmld piva 
a deaoription of a suitablo and effectual brake for trams 
used for carriage of oro in mines. The adit has a gradient 
of Lin 28 to l in 33, anda length of about 400 yards, and we 
find great difliculty in controlling the loaded trame, which 
sometimes getaway. The gauge of this tramway is 2ft. 
the diameter of the wheels 1ft. Gin., and a loaded tram 
weighs about 1 ton Gewt.— MonGIBELLO. 


ere) Betag Boiler.—Would any of the 
numerous readers of the E. M. kindly give me informa- 
tion as to the best way of setting a boiler, or rather tank 
4ft. in length, 2ft. in breath, and 4ft. deep, open at top? 
The liquid to be contained in this tunk is required to be 
kept ata boiling temperature, and a slow combustion just 
sufficient to maintain this heat is all that js required. 
What should be the size of the furnace and its relative 
position with regard to the boiler, and whether it would 
be advisablo to pass the fine round the sides after having 
heated the bottom? Dimension to be given to furnace 
flues, and chimney will oblige - STROMBOLI. , 


[32476.|—Earthenware Oven.—Can any reader of 
“onra” tell me how to build a small oven for firing 
crockery and china after painting it witk vitrifiable 
colours, one that would take in a good sized plate? I find 
a neighbouring glass-stainer'g muffle only just fixes the 
colours without properly fluxing them.—H AMMER, 


(32477.]—Building Societies—Can they Pur- 
chase Property Legally.—Nine directors of a 
building society, which is enrolled under the Building 
Societies Act, 1874, purchased from three of ita mombers, 
with the funds of the socicty, a block of buildings con- 
sisting of fourteen or sixteen shops, along with three 
upper floors of rooms let for different kinds of businesses, 
and the said society conducts its business in part of one of 
the upper floors. £36,600 has beon spent. in purchasing 
the property. There are over 9,000 members, not one- 
tenth of whom attend any of the socicty’s meetings. No 
notice has been given to the members of the intended 
purchase, no special meeting called, nothing is said about 
it in our reports, no income of the rents is shown in our 
yearly balance-sheets. Will some of our law corre«pon- 
dents kindly say is it a legal transaction for a building 
society to purchaze property? Is it in accordance with 
clause 37 of the Building Societies Act, 1874? If it be a 
legal transaction, should it not be in our yearly balanco- 
sheets, and should not the rents be shown in our yearly 
balance-sheets PAN OLD MEMBER. 

(32478.|—Brewing.—A few years aro a friend lent 
mea small book on brewing, by Hugh Scott. As I was 
not then in the business I did not take much notice of it. 
Will some of our correspondents (who have read the 
work) say if it would be of any assistance to me in making 
my brewings to a greater length? From the recollection 
I have it describes a system given for obtaining 143 bar- 
rels of wort, of 331b. gravity, from six quarters of malt, 
Lam unable to do this.—MALT AND Hors. 


[32 79.]— Utilisation of Flax Shores for Fire- 
lights or Paper.—Having considcrable business with 
Scutch mills, where flax is prepared for market, I have 
frequently thought that some better purpose could be 
effected with the shores which fall from the flax in the 
process of scutching than at present. As arfle the many 
tons of these shores that are daily made during the season 
are for the most part wasted. A small portion are used 
by poor persons for firing, and a small quantity gathered 
in heaps to rot for mannre. I refer, of course, to mills 
driven by water-power, as when steam is employed they 
are used for firing the boiler. Could these shores not be 
made up with some resinous material into cakes at a small 
cost and sold for firelights, or could paper of a cheap kind 
be made from them? Any suggestions on this subject 
will very much oblige the writcr, who would be willing to 
enter into 1 S with any one who could suggest 
n practical plan for using up what is now literally thrown 
away.— FLAX. 

[321480.]-—Pianoforte Playing.—I am commencing 
to learn to play on the piano, but having had the mis- 
fortune to lose the little finger of the right hand I would 
like to get the opinion of some of our ern readers 
as to whether there would be any probability of my ever 
being able to become a tolerable performer, or to qualify 
for a teacher of the iustrument. I may say that I can 

lay octaves with the second finger, so that I have no 
Riniculty in reaching an octave or ninth with tho thumb 
and third finger. Will Ne Sutor ” express his opinion? 
I am grateful for his kind and valuable advice on a pre- 
vious Occasion. Will he let me know what work he con- 
siders best for the study of musical history to make up for 
examination P—AMATEUR MUSICIAN. 

[32481.J—Selling Arms to Public Enemy.—I 
recently maintained that there already existed laws hore 
in the United Kingdom forbidding British citizens (under 
penalty) to sell arms and munition of war to a nation 
with whom we might be at war. Am I right or wrong P 
If right, please state punishment for infraction of said 
laws.—E. M. R. 

32182.] Narrow Gauge Query.—I accounted 
for the odd half inch in the narrow gange (on the autho- 
rity of a publication of Colburn and Holley’s) thus :— 
About the time of the birth of the railway system it was 
supposed that rails laid even 5ft. apart, measuring from 
out to out, would afford a good and sufficient bearing to 
the train. Now it so chanced that these crrly rails hap- 
pened to be just Iainch wide each, thus making the width 
between the rails measured from in to in 4ft. 8jin. Had 
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the rails always remained of this size no doubt we should 
have always epoken of the gauge as a 5ft. one (outside 
measurement), but when it became necessary to increase 
the height and breadth of the rails, as the anges of the 
wheels were on the inside, of course engineers were com- 
pelled to retain the internal distance 4ft. 8tin. unchanged 
and put the increased size on the outside, thus destroying 
the distinctive characteristic of an even 5ft. gauge (out- 
side measurement), and 5 gnuge came to be 
spoken of as a 4ft. 8łin. one. Is this correct 7— E. M. R. 


(32483.]—Mercury Hg. Why is mercury usually 
kept in iron bottles?—R. W. S. R. 


32484. —Galvanising.— Will any of “ours ” kindly 
tell me what plant is required (and add, if they can, the 
probable cost) for galvanising on a small scale? The 
articles to be treated are small forgings, &c., not exceeding 
in any case about 18 iaches pony aug a few pounds weight. 
There is no thin plate work.—R. 


[32485.]— Boiler Flues.—Will some correspondent 
give me a rule for estimating the size and height of chim- 
ney shafta for Oorniah boilers? T havo to calculate a 
shaft for two boilers, each 9ft. long by 4ft. Gin. diamoter, 
with one internal flue 2ft. 3in. diameter, and two conical 
cross tubes.—A JUNIOR. 


| 32486.]—Japanner’s Kiln.—I have had a deal of 
trouble with the kiln Iam using at present. Itis badly 
constructed. I cannot get heat enough to dry Pontypool 
varnish. Iam going to take it down and build a proper 
one. Would any of ours! assist me as to the best way 
to build it, give the size of pipe or flue, and say whether 
the pipe inside the kila or the flue between the bricks is 
best P A small sketch would oblige—Siimu Jim, X. Q. B. 


$2487.J—The Dar.— Will any of your readers kindly 
inform me whether the organs of the earsare destroyed 
in deafness arising from scarlet fever? If not, please 
what is the cause, as at times I can hear very well and 
at other times I can scarcely hear at all? Both my ears 
discharge matter at times.—INQUIRER. 


[32488.]—Driving Belt.—Whether is a leather or a 
round rope belt best adapted for driving heavy machinery 
going ata high speed? A reply in an early issue will 
oblige—MacavuLay. 

32489.]—Zincography.—Will E. A. Nuth, letter 
14018, 577, give the proper quantities for mixing 
the bichromatised gelatine solution, and also state what 
acid is used, and of what strength for engraving? Any 
other information as to probable difficulties would be 
valued by—ZINco. 


[32490.1— Watch Query.—I have bought an adjust- 
ing rod (2 balls), but cannot tell how to use it properly. 
Will any of “ours” give me the necessary information P 
—C. P. 


[37401] T- Polishing Pivots and Pinions.—Will 
** Seconds’ Practical Watchmaker” tell me how to polish 
pivots and pinions P—ANXIOUS INQUIRER. 


[32492.] — Varnish Stains.—What will take out 
varnish stains from oilcloth? Turps don't touch them.— 
IDDLER. 


32493. ]|—Momentum.—How many tons’ weight will 
8 1 10cwt. strike, falling 15ft.P And what height 
would a l5cwt. ball have to be taken go as to strike the 
same weight P If any kind correspondent will give solu- 
tions to the above, he will oblige a reader very much.— 
MOMENTUM. 


[82494.)—Screw-cutting by Hand.—Many thanks 
to a Dorset Member A. M. S., &., for his very valuable 
information respecting the above, but what about a 
e A cleaning tool, I presume, is a chaser. 


77 Colourless Spirit Varnish.—Thanks 
for the information given by several correspondents. 
I have succeeded in dissolving a fair percentage of 
bleached lac, and have added a little sandarac, but find 
that when applied the wood appears to be frosted. Per- 
hape some one who has really made the varnish will say 
what is wrong P— WALLAS Er. 


[32496.]|—Byesight.—During the last few years my 
eyesight has not been what it should. I used to have good 
eyesight, but gow it seems to confuse things in a peculiar 
fashion. Can any one tell me from the following whether 
this is the result of weakness only in the eye, or whether 
of some defect :—I can read clearly the letterpress of the 

uery columns of this Paper ata ceof 18in., and by 
straining at a distance of about 2ft. ; the large title print 
of this paper at a distance of 4ft., and by partly closing 
the eye at about 6ft. distance. I cannot distinguish pro- 
perly people’s features at a farther distance about 
100ft., although I can see telegraph lines and similar 
objects at considerable distances, If thisis only weakness 
of eyesight, will bathing them with cold water do any 
towards strengthening them? I am employed as a 
ghteman.— BLIND Bar. 


[82497.])—Mathematical Instrument.—I have a 
mathematical instrument that is generally called by 
miners a dial, with a magnetic needle connected thereon, 
which has lately gone out of repair—that is, there is no 
certainty belonging to the needle, and it will not stand 
within several degrees to the same point at different 
times. I shall feel obliged if any one can give any instruc- 


tions how to repair it, and get it to stand rightP—A 
LEARNER, 


[32488.]— Paper Canoe.— Would some correspondent 
favour me with instructions for building a paper canoe, 
giving details of method of preparing the paper, and of 
te x to the ribs, and any other hints necessary P— 


(32405. 


[32499.]—Times of New Moon.—To “ F. R. A. S.“ 
In finding the time of new moon for February, May, 
and October, 1876, by the tables in Fergusson’s “ Astro. 
nomy” (edition 1811), there comes out a difference of 
15/ 19”, 3/14”, and 67/22 respectively from ‘‘ Whitaker’s 
Almanae. If you will tell me the cause of the difference 
you will oblige.—J. C. 


32500.]—Cement.—Oan any one inform me of a 
rege 5 one up ere A corks for flasks? 
have stand a very hig mperature (about 

800° F.) indiarubber corks will not do. — . B. C. N 
132501. — Bichromate Battery.— What is the 
eleetro-motive force of a quart tachiemate cell? Is it 
suitable for the electric light: and, ff so, how man 
elements (quart) would be required to give a fairly good 


light for lecture purposes? Can other batteries - for 
instance, Bunsen's — be charged with bichromate ? 
Ru PES VADUM. 


[32502.]— Launch Engine and Boiler.—I wish 
some practical engineer to answer the following questions, 
which may be beneficial to others beside myself :—1. In a 
double cylinder engine, 3}in. bore by 4 in. stroke, re- 
quired the size of main supply steam-pipe from boiler? 
1 have referred to Molesworth’s ‘‘ Engineering Formula,“ 
but cannot come to any definite conclusion. 2. Required 
the size and most approved form of boiler for the above 
engine (horizontal required), with thickness and quality 
of plate to work at not less than 120lb. per square inch 
3. The size of pump pl r and length of stroke for 
above engine and boiler P—Psyrcuo. 


(32503.]—Chemical.—I should he much obliged if 


[32518.J—Spectroscope Prisms.—To Mr. Law- 
CASTER.—Can you inform me how I can grind the prisms 
for a direct-vision prism (Amici’s) P Also an adjustable 
slit for same P—D. SELLS. 

L32519. esa Copper Cans.—Will any reader 
kindly inform me of the best method of cleaning copper 
pans, saucepans, &., before retinning P—COPPER SMITH. 


[32520.|—Emery-wheel.— Would any render auswer 
the following: — Mine isa lin. wheel, 12in. diameter, for 
ulleting circular saw. What speed should I run it? 
hich way round is best? Would it injure the temper of 
saw? When there is much to be cut away would it be 
better to take n little at once, and keep going round and 
round until finished? Any other hints regarding its 
working would be thankfully received.—8. M. 


(32521.]—Uranus.—In the ephemeris of Uranus given 


some correspondent wonld tell me what is formed when | for March 2, Uranus was stated to be 9h. 55’ 8” R.A., and 


stannous and stannic chloride are added to a solution of a 


gold salt? Also why the oe is sometimes purple 


and sometimes brown ?— 

f 5 ng which, 
when sounded, m ces a buzzing noise; it is slight, still it 
shows that there is something wrong. What is it, and 
what can be done to remedy it ?—JoHn ANDERSON. 


[32505.]J—Inhabited House Duty.—A owns or 
occupies a house and land of annual rateable value of 
£100, and receives a notice of appeal intimating that the 
commissioners of taxes intend to charge him inhabited 
house duty upon £20 at 6d. in the pound (10s.), such 
notice being signed by the surveyor, he being the assessor 
for the present year. Now A does not attend the appeal 
day, consequently the commissioners confirm the notice, 
and brant a duplicate of the assessment, charging A 10s., 
which, upon application by the collector for the same, A 
refuses to pay, upon two points—first, that the house, 
without the land, is only worth £8 a year; secondly, that 
neither the surveyor nor commissioners have scen the house 
to assess it. Now the collector, according to his appoint- 
ment and warrant, is compelled to levy a distress for the 
said duty. Supposing the house to be actually worth 
only £8, without land, who could A bring an action against 
for the distress—the collector, surveyor, or commis- 
sioversP Could he bring an action at all, after not 
attending the appeal which he had due notive of P—CoL- 
LECTOR. 


(32506. — Emery Wheels.—How should these be 
355 for grinding— with water, or oil, or what, or dry P— 
OHN. 
_[82507.J—Joints in Pipes.—How are the ends of two 
pieces of sheet tin or zinc to be cut, so that when rounded 
into pipes I may make sure of their forming any given 
anglo—as 90°, 120°, 145°—without leaving a hole, as 
I generally get at the outer corner P- Jof. 


[32508.]—Batteries.—How are bisulphate of mercury 
batteries properly stayed from action? Should the zinc 
rod, or the carbon plate, or both, be removed? Will some 
one describe fully the bottle battery for bichromate, 
giving ane A of e and stating how this 

o is put out of action, size being to work an i 
through 200it. ?—Joun. N n 


L32509.]—Magnitude of 
one of our astronomers kindl 
method adopted to calculate the 
eclipse P-—AMATEUR. os 

[32510.]—Pianoforte.—I have a very old square 
pianoforte by Dalmaine and Co. in good condition. but 
I cannot tune it up to present concert pitch, owing prin- 
cipally to the weakness of the wires, and also the pegs 
being without screw, thereby eausing them to slip in their 
holes, Its compass is five and half octaves, ishing to 
join it with the flute or violin occasionally, will some one 
of “ours” kindly say if it would be worth my while re- 
stringing it throughout, and, if so, will the Kindly give 
me the gauge numbers of wires suitable ?—J. G. 

_(82511.]—Flute.—Will some correspondent kindly 
give particulars of the latest Clinton model flute, and 

lease state in what manner it differs from the Rockstro 

oehm instrument, and if not troubling them too much 
will they briefly state the advantages, if any, of the above 
flutes over the pure Boehm cylindrical instrument ?—J. G. 


[32512.]— Westinghouse Brake.—Can “0. E. S., 
or any body else, kindly explain the action of the triple 
valve P A rough sketch would oblige—Tom Connor's CAT. 


(82513.J—Enlarging Carte-de-Visites.—I made 
some time ago a large square wooden box, and, cutting a 
round hole in one end, I fitted into it a small lens with 
this rough instrument (I could scarcely give it the digni- 
fied name of camera). I was enabled to throw on canvas 
from small carte-de-visites reflections of heads enlarged to 
a quarter of life size, the outlines and chief details of 
which I traced with a pencil, and finished afterwards in 
oil colours with very good results. I, however, wanted to 
enlarge the heads on the cards to life-size, but found, on 
attempting to do so, that the reflection became so weak 
and hazy it was impoesible to trace it. Perhaps some cor- 
respondent who is anaintea with photography will let 
me know if it is possible to enlarge such heads to life-size 
at one operation in this manner? Probably there are 
lenses better suited for the purpose than the one I possess, 
which is of the commonest description.—AsPrr. 


[82514.]—Hopkinson Safety-valve.— will any 
reader inform me if Hopkinson’s safety- valve is worked 
inside a two-fiued Lancashire boiler, and how calculated ? 
A sketch would cblige, or say in what back number it may 
be found. Also say which way the perforated holes (in 
one side of horizontal feed-pipe above furnace boilers) 
should look, upwards, downwards, or sideways P—IROx. 


($2515. |—Priming.—I am told that the boilers with 
flush toppen fireboxes prime more than those with crown 
tops. Isthistrue? If so, what is the renson? What is 
the best position for the dome to 
M. S. Ax D L. CLEANER. 


182516. —G. E. R. Engines.—Would some one give 
the dimensions of the engines running between Lowestoft 
and Yarmouth? I believe they have outside cylinders, 
and single driving wheels about 6ft. diameter. Also the 
dimensions of the little Blackwall engines, with outside 
cylinders and single driving wheels P— SHORT STROKE. 


[(82517.}—To Watch Jobbers.—I have drilled up a 
paion to put new pivot in, but cannot get the new bit fast 

1 Will aime ons tell me the way they are fastened in P 
Torx Son. 


Buzsing.—I have a 


Lunar Eclipse.—Will 
tell what is the usual 
magnitude of a lunar 


prevent priming ?— 


still to be 5’ north of y Leonis. Now y Leonis is 10h. 13’ 
14:6” R.A. The above cannot be reconciled with the R.A. 
which I have given. It must be either a mistake of the 
printer, or of your astronomical correspondent. Would 
any one say which is correct 7 —J. E. Manning, 


[32522.J—First B.A. Examination.—Would any 
reader kindly specify the four epistles or moral essays by 
Pops, required for the lst B.A. examination? I mean to 
whom the epistles are addressed. — H. TUCKER. i 


[32523.]—Double Star.—Can some astronomical 
correspondent give me the name and data of a wide 
double I came across lately? It lies some 70s. to 80s. 
p. & Coronm, about 20's. of it. The components seemed 
very equal in magnitude; they were (roughly) on the 
same parallel, and + 30” apart.—Mac. 


[32524.]J— Pig Skins.—Will any one inform me how 
to make, dress, and finish pigskin leather, suitable for 
saddles and purses P—C. J. 

[32525.] — Shafts in Wringing Machine 
Rollers.—I have madea prose to put shafts in wringing 
machine rollers, but now that it is finished I find that it 
will not answer my purpose, it being too much work to 
push the shaft in. I have a frame 4ft. Gin. long and 2ft. 
broad, made of hard wood, Gin. by 4in., placed on its 
edge, on a table 3ft. from the ground. I then got two lin. 
bolts and bolted from end to end. I then got a bracket 
and bolted it to end of frame by two zin. bolts after 
having it chased to my screw. I then placed at the end of 
my screw a wheel 2ft. diameter and pat a handle on it; I 
then placed my wringing machine block at the opposite 
end to my screw, with a lin. hole through ; I then got my 
shaft liia. square, now I want to know how to fix gear- 
ing to it to make it work easier.—M. T. O. 


(325296.]—First B. Se. Examination.—Will some 
candidate of last year kindly give an idea of the scope of 
the practical chemistry examination? How long is each 
individual candidate under examination, and what sort of 
tests are required of him ? What is the practical examina- 
tion in biology P Can the necessary skill in dissection be 
soon acquired? Is it such as can be mastered without a 
teacher? Also please name some good works, elementary 
and advanced, on this subject. They should not be ana- 
tomical books in the ordinary sense. —SKEERYVORE. 


[32527.] telephone mi some kind re er inform 

whether a bat current occasions passing 
8 the wires reget bell) connected with two tele- 
phones, thereby increasing the magnet power, is likely, in 
course of time, to be detrimental to the ferrotype plates P 
A “ buckling” sound is heard on connecting and discon- 
necting battery, but at present, as far as I can judge, does 
not affect the speaking powers of instruments.—J. B. 
POOLE, 

(32528.]—To Photographers.—Can any of the 
numerous photographic amateurs who occasionally 
aoswer queries give me any information as to their ex- 
perience of a new kind of apparatus I have come across 
ata friend’s ? Itis called Dubroni’s, and requires no dark 
room, but I do not quite understand the working of it. 
Any information will oblige— Fa udassR. 

n- 


182529.]— Steam Launch. — Will some correspo 
dent kindly give me instruction ? I am new building a 
steam launch for river work, and to take pleasure parties 
out for a short sea trip. What restrictions are we subject 
to on the of the Board of Trade? Can I put any 
kind of boiler in the boat, either vertical or horizontal or 
tubular? I am about to put two small vertical boilers in, 
working at 60lb. pressure, engine to be direct action, 
cylinder 10in. diameter by 10 stroke; the boat will be 
50ft. long aud 10ft. beam; displacement about 350ft. ; 
built of wood.—C. M. 5 

$2530.]—Hebrew.—To “G, J. W.“ — ve lately 
0 the study of Hebrew, and have books only for 
a guide; a few hints as to pronunciation would be very 
useful to me. I have ‘* Gesenius’ Grammar, Bresslan's 
works (Weale’s Series), and Prendergast’s work (Mastery 
Series); these all differ widely as to pronunciation, and 
having some conversation with a Polish Jew I was 
favoured with a fourth system. I have determined to 
follow Gesenius, but find some difficulties, for instance, on 
pages 35 and 36, worda ending in Qames followed by waw 
and yod are directed to be pronounced dw and dy, the w 
and y to bave their consonant sound. This I think I can 
manage in the case of ay, but am not certain about aw. 
An example of an English word ending with the right 
sound would, I think, settle this difficulty. Then again 
Qames and Qames-chatuph being written with the same 
vowel-point offer an obstacle, iu some cases, to me ingur- 
mountable—for instance, from Qoph, Teth, Lamedh 
(qdtal), comes (Table 6, page viii.) the form, in the 
second person singular masculine of the infinitive, Qoph, 
Teth, Lamedh, Kaph, pointed with Qames, Shewa, Sere, 
Shewa, according to general rulea the first two letters 
forming a closed syllable. Thisshould be pronounced t- 
kh, being without metheg, and followed by shewa, in the 
first per. plur. The third letter is accented, pointing to 
the short o, yet the original having long a I cannot decide 
how this should be sounded.—W. G. i a 

32531. ] — mical Bath for Preserving 
nne Legt. wil some fellow- reader favour with 
the following information f— 1. What are the chemicals 
used to raise the temperature of the water, and at what 
height is it generally used? 2. What quantity of chemi- 
cala is required for, say, 100 gallons of water P 3. ae the 
cans wholly, or only partly, c:vered while cooking 
About what time does it take to cook, say, 6lb. cans? — 
Raost CISTEIR. 
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ALL Communications intended for this ent % AR communications should be addressed to the EDITOR 
must be addressed to J. Prencz, Copthill House, Bedford. | of the EnciisH Mucuanio, 81, Tavistock-strest, Covent 


PROBLEM CCCOXVI.—Br J. N. Basson, 
Black. HINTS TO CORRESPONDENTS. 
1. Write on one side of the paper only, and put draw- 
for illustrations on separate pieces of paper. 2. Put 
ti to qaeri, and when ing queries put the 
sa e 1 3 the queries to w ioh mie 
replies refor. 3. No charge is made for ters, 
queries, or replies. 4. Commercial letters, or queries, or 
replies are not inserted. 5. No question asking for educa- 
tion or scientific information is answered through the 
6. sent to correspondents, under cover to 
Editor, are not forwarded; and the names of corre- 
spondents are not given to inquirers. 


The following are the initials, &., of letters to hand up 
to Tuesday evening, March 26, and unacknowledged else- 
where 


H. WALLER.—H. Balchio.—F. W. Ceoper.— Major U’ Hara. 
—T. O. Burton.—J. Manford.—Acacia Wood.—T. S 
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—J. Jopson.— W. L. —0. Watson.— Eos Cleddan 
Heroulean.— W. D. M.—T. A.—J. Jewsbury.—G. Pin- 
nington.—Shoemaker’s Apprentice.—C. Knight. — Oscar 
Murray.—J. S. Sunderland.— J. L. B.— John Fortune. 
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White, 


White to play and mate in two moves. —J. Jones.—Todleben.—H. — Wideawake.—A Young 
80 414. Engineer.—E. J. Marshall.—B. C. O.—A. MoNae.— 
White BUTION: TO Black Ringer.—Oottager.—Mongibello.—L. 8. Y.—An Eng- 
1. K to K B7. 1. B takes Kt. (a). TTC 
2. Q to Q B 6 (ch) 2. K takes Kt VVV 1 

3 hy. . aah turion.—O. Grover.—W. R. C.—H. L. 8.—R. Frost.— 
laa . g. J. T. V.—Colchester.—8, R.—Beta.—T. Morton.—B. 
ao N marea 2. B takes Q Self.—Viridos.—Plaster.—F. T.—J. 0.—T. Winchester. 
3. Kt. to B 6 (ch). 3. K moves. Buree, D., Kilburn. (The dipleidoscope has long ago 
4. Matos. been described and commented on in our columns. See 
(a) 1. B takes Q (b). PP; 541 and 592, Vol. XVIII., and pp. 21, 37, 94, 25, and 
2. Q Kt to Q 6 (ch). 2. K moves. „Vol. XIX.)—E. W, (Any dealer will answer your 
3. Kt 3 3. Anything. on about lenses, nd no one else can do 80 satis- 
4. Ma rily ; second query AE pe Hayup. (Both 
(c) 1. B to Q Rt 6. Lockwood and Oo., and Cassell, Petter, and Galpin 

2. Q to K 6, ke. publish handbooks on the subject.)—Srer. (Sten 


plates can be bought of any artists’ colourman. See 
advertisement pages of the Building News.)—F. R. 
Waite. (We have not received them.) —Cotrow MILL. 
(Petroleum is the crude oil obtained from oil wells in 


NOTICES TO CORRESPONDENTS. 
Arcanum has pointed out a second solution to 413, thus: 


R takes P BtoQ Kt5 America, Rangoon, the shores of the Caspian Sea, and 

L Stakes Kt. Augnt 8. Mates. other places. Parafin is obtained from. shale oil and 
ee roleum. There is no danger y to arise eep- 

1. QtoQ B6. 2. R takes Kt. (oh) 3. Kt mates. petroleum under proper precautions—an outhouse 
Q to K 8. is al post piace 57 keep it m Ton an a ae a large 

aeaea K uantities of any Liverpool im .)—W. E. Brown. 
1. R takes P or Q to B 8. 2. Beaken Et (ch) 8. Kt mates. (Both numbers ae ont of pen W we he 
Aenraoe.—In 413 there is no mate your way if Black Baron. (det ‘Miller's N of “Ghevslstey.” 
play 1. P basa . a Kt. 411 if Bablished by L cen Wii (We do nor know -rou 
„ P takes P. Q4 3. A might obtain i illiams an orgate, or 
TE MAPA Anght. 8 David Nutt, booksellers.) — O. J. BENTLEY. (Not 
received.)—W. H. Humpgrers, (E. W. Allen, Ave 


F. C. O.—Thanks for the papers. 


BRITISH CHESS PROBLEM ASSOCIATION. 
RULES FOR THE TOURNEY AMONG THE MEMBERS OF THE 


Maria-lane, E.0.)\—Riprx. (You cannot repair them if 
much ; Many recipes for cement have appeared 
in former Nos. Your second query is an advertisement. 
—Nemo. (Nitric acid.)—T. MALLIN8SON. (Zanni an 


ASSOCIATION. Bridger; see advertisement pages.) — B. J. (You can 

All problems sent in must be original, and hitherto scarcely have read the number; the query was inserted 
unpublished. on p. 48. —IxXXrIIIX ICE. (Books will help you, but 
The publication of a problem in any paper (with the by fheir study alone you cannot guality ourself. You. 
must enter an office and work in the regular way if you 


wish ever to become a practical member of the profes- 
sion. Gwilt, Fergusson, the Building News, and 
the manuals published by Lockwood and Longmans will 
be the best books for you. Why not join the Architec- 
tural Association and use the Architectural Museum P) 


name of the composer attached) prerane to the n 
award will cause such position and set to be disqualified. 
One eet only, consisting of three problems in from two to 


four moves, to be sent in by each competitor. 
A single problem may be sent (to compete for the single 


problem ), bat not in addition te a set. 
No competitor can take two prizes. —Victim. (We do not think any blame attaches to the 
All competing sets must reach the secretary (Mr. J. P. | correspondent, ** that you omitted to comply with 
Taylor, 68, Malvern-road, Dalston) by April 30, 1878, | the tions laid down. Sound Cork” said dis- 
and each problem must have the composer’s motto ctly ! It must be drawn through a champagne tap.’’) 
affixed. A ScotcHmaN. (At the Government Patent-office.) 
A of each will be made and forwarded to the jud A BUFFERER.— Not dangerous if taken in small quantities, 
if ,prononnoed sound, it will shortly be printed in | _ but very much so if indulged in frequently, 
one of the following periodicals, the Ohess Editors of | ELEvE.— Your letter on Or 8 1 N next week. 


Eur ras., W., Nemo. ee indices to 


hich f istion :—IUustrated 
w are members of the association Hawk.—Your communications are advertise- 


London News, Land and Water, Ilustrated ing and 
ic News, Chess Player's Chronicle, 
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publi also in the West Papers.” answered, 

The scale on which the judges (Messrs. Abbott, Andrews, 


and W. T. Pierce) have decided to estimate the merits 
of problems is as follows :—Beauty, 15; novelty, 10; 
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The prizes are:—For best set eee Eres prize), 
& ; second set, £2; best four-mover, ; best three- 
mover, £2; best two-mover, £2. The vice dent 
(Mr. Andrews) has also offered a copy of 

ing ‘‘Chess Gems,” by G. A. Miles, for the third 
best set, and various minor prizes will also be given. 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their copies direct from the office are 
observe ean be P ALA oe ae ee 


to that 
{peir subscription is paid will be forwarded to them in a 
oo 9 OO AR tntkmoamon tat a freeb remistance is neseanaey, if 
Subscriptacon. 


to continue 
TO AMERICAN & BELGIAN SUBSCRIBERS. 


and 


Cost of Education in Germany.— An inte- 
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to various educational e is to be 
seen in tho recently-issued report of the Minister of 
Public Instruction for Saxony, a kingdom with 
2,550,000 inhabitants. The whole number of educa- 
tional establishments is 3,900; of scholars and 
students, 523,000 ; of instructors, 6,400. The salaries 
amount to 13,300,000 marks, and the tetal educa- 
tional expenses are 18,000,000, of which 5,000,000 are 
contribated by the Government. The State devotes 
706,000 marks to its 76 gymnasis and Realschulen, 
1,354,000 to the ¢ school system, and nearly 
as much—viz., 1,048,000 marks—to the University 
of Leipzig, with its 161 professors and 8,100 students, 
besides 803,000 marks for pensions. The total 
annual cost of the Leipsig University is 1,402,000 
marka, ey £70,100, 
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ON SOME DIFFICULTIES IN THE 
STUDY OF CRYSTALS. 


By J. H. CoLLINS, F. G. S. 
(Hon. Sec. to the Mineralogical Society of Great Britain and 
Ireland). 


l. DECEPTIVE FORMS. 
(A). Comparison of Forms. 

THE bounding planes of crystal forms 

are msually referred to six distinct 
“systems” of axes, in which the axes vary 
in length, relative position, and number. 
The essential characters of these systems 
are defined in all mineralogical text-books, 
and will not be referred to here. The object 
of the present article is to call attention to 
certain resemblances which exist between 
forms and combinations belonging to dis- 
tinct systems, and to suggest certain obser- 
vations on such “deceptive forms” which 
may be made by students who find them- 
selves involved in difficulties. 

1. The Regular Octahedron (Fig. 1).—The 
following forms closely resemble the regular 
octahedron, and may even be absolutely 
indistinguishable from it when the several 
axes happen to be nearly equal, or when 
the cubical form happens to be somewhat 
unequally developed or distorted :— 

a. The tetragonal pyramid 111. 

b. The ghee pyramid 101. 

c. The hemihedral form of the ditetra- 

gonal 1 1h RI. 

d. The rhombic pyramid 111. 

e. The rhombic combination 101,011. 

F. A peculiar combination of a rhombo- 
hedron with the basal plane sometimes 
observed in chalybite. 

2. Irregularly Deve Octahedrons.— 

a. The acute rhombohedron which may 
be cleared from fluor, by omitting one pair 
of faces of the octahedron, exactly resembles 
the acute rhombohedron sometimes seen in 
calcite and chalybite. 

b. The combination (Fig. 2) sometimes 
seen in spinel much resembles the acute 
rhombohedron, with basal plane (Fig. 3) 
observed in calcite. 

c. The irregularly developed octahedron 
(Fig. 4) often seen in alum exactly resembles 
the rhombic combination 102,011 (macro- 
domes with brachydomes), which is some- 
5 called the rhombic pyramid on square 


3. The Cube (Fig. 5).—The following 
forms may closely resemble it :— 


a. Tetragonal Forms. * 
a. The square tetragonal prism of Ist 
seat 135 1. 8 
The square tetragonal prism of 2nd 
order, 101 001. i 
c. The hemihedral form of the ditetra- 
gonal prism, 1m0,001. 


B. Rhombic Forms. 
d. The rectangular prism, 101,010,001. 
e. The prism, 710,061. 
J. The macrodome,” Okl. 100. 
The brachydome, “ hol, O10. 
- The “ brachy prism,” 1k0,001. 


7. Hexagonal Form. 


i. The rhombohedron, when the angles 
differ but little from right angles. 
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ion of prism and rhombohedron (Fig. 7) 
sometimes seen in calcite. 

5. The tetrahedron (Fig. 8) often closel 
resembles the tetragonal sphenoids whic 
are the hemihedral developments of the 
tetragonal pyramids, la and 1b. Srch 
sphenoids are often seen in the chalcoprite 
from the mines near Redruth. 


6. The pentagonal dodecahedron (Fig. 9) 
very closely resembles the hexagonal com- 
a of prism and rhombohedron (Fig. 


] 2 


6. 
octahedron (Figs. 11 and 12) very closely 
resemble combinations of a tetragonal 
prism with a pyramid of a different order— 


Combinations of the cube with the 


either 110,001,101, or 100,001,111. Here, 
of course, the resemblance will be more 
close in proportion as the slope of the 
pyramid approaches that of the regular 
octahedron; and this, of course, depends 
upon the relative lengths of the principai 
and lateral axes. 


7. Combinations of the cube with the 
rhombic dodecahedron (Figs. 13 and 14) 
may closely resemble the tetragonal com- 
binations of two prisms and a pyramid— 
either 110,100,001,001, or 110,100,111,001. 

8. The peculiarly and partially-developed 
combination of rhombic dodecahedron and 
deltohedron (Fig. 15), figured by Duna as 
occurring in garnet, might be easily mis- 
taken for the tetragonal combination of 

rism, ditetragonal prism, and pyramid, 
10, Inm, 111. 

9. The combination of octahedron and 
rhombic dodecahedron (Fig. 16) closel 
resembles the tetragonal combination—110, 
111,101—sometimes found in cassiterite. 


10. The rhombic macle of Harmotome 
(shown in cross section in Fig. 17) resembles 
very closely a tetragonal prism.. 


11. The tetragonal macle of Rutile (Fig. 
18) closely resembles a hexagonal combi- 
nation of scalenohedron and prism. 


12. The rhombic macle of Aragcnite,. 
Chalcocite, and Nitre (Fig. 19) closely re- 
sembles the hexagonal prism, 110,00], or 
120,001. 


13. A great many cubical, tetragonal, 
rhombic forms and combinations are apt 
to resemble certain oblique and anorthic 
combinations when their axes are not 
highly inclined. 

14. Cleaved fragments of tetragonal, 
rhombic, and oblique minerals may be 
mistaken for cubical forms. 


(B). Determination of the True Crystal 
System. 


14. Cleaved fragments may generally be- 
at once distinguished from true crystals 
by the appearanee of the planes, but a 
crystal form cannot be satisfactorily deter- 
mined by observations of its cleavages. If, 
however, there happen to be three sets of 
cleavages, all forming equal angles with 
each other, and all equally perfect and easily 
obtained, it will probably belong to the 
cubical system. Of course the cleavages 
may often be detected by careful examina- 
tion—as flaws, &c.—without actually de- 
stroying the crystal. 


15. Similar planes are usually marked 
similarly with roughnesses, striations, cur- 
vature, and the like irregularities. Hence, 
if in a crystal, for example, resemblin 
Fig. 4, we find all the planes of equ 
brightness, or equally marked with striations, 
&c., we should be disposed to call it an 
irregularly developed octahedron ; but if the 
larger -planes differed from the smaller ones 
in these respects we should be oe 
right in setting it down as a rhombic com- 
bination. 

In the cubical combinations Fig. 6 and 
9 1 8 all the planes will probably be 
simi in surface condition; whereas, in 
Figs. 7 and 10 the planes M will probably 
differ from the planes R. 


16. Similar edges and angles are likely 
to be similarly modified or replaced by 
other planes. These secondary planes are 
sometimes very small, but they may often 
be found on careful examination. Thus, in 
such a form as Fig. 6 all the a may be 
found replaced by small planes if it is truly 
a cubical form; while the hexagonal com- 
bination (Fig. 7) will be likely to exhibit 
replacements only on the edges between the 
planes M or the planes R. 

It is seldom that a student will find all 
these indications fail him, but if he cannot 
get a clue to the real form either from 
replacements, striations and roughnesses or 
cleavages, he may have to examine portions 
of the crystal optically, in which case he. 
will get very definite results, but generally 
only by destroying the crystal. The modus 
operandi may form the subject of another 
communication 
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THE STEAM JACKET.* 


THE exact value of steam jacketing for 
cylinders has been a subject of contro- 
versy ever since Watt first introduced it to 
the notice of engineers. He saw clearly 
enough that to obtain the greatest economy 
it was necessary that the steam should not 
be cooled by coming in contact with a cold 
cylinder; and, accordingly, in the specifica- 
tion of his patent he stated that the steam 
vessel must be kept as hot as the steam 
“which enters it during the whole time the 
engine isat work, and he proposed to effect 
this object by first surrounding the cylinder 
with steam, and secondly, clothing it with 
wood. During the century that has elapsed 
since Watt obtained his patent the steam- 
jacket has been the sport of many inven- 
tors, most of whom failed completely to 
‘understand the principle on which the 
utility of the jacket was based. The great 
mistake was the supposition that the jacket 
was intended to prevent loss of heat by 
conduction and radiation; and at one tiwe 
it was a practice amongst some engineers to 
“jacket” with exhaust steam. Just as 
many nowadays fail to comprehend the 
theory of the compound engine, so they 
fail to understand the nature of the service 
performed by the steam-jacket. The func- 
tion of the jacket ia to prevent the conden- 
sation and liquefaction of the entering 
steam as it comes in contact with the sur- 
faces of the cylinder. It will be understood 
that the jacket being in close connection 
with the boiler the steam contained within it 
is actually hotter than the steam entering 
the cylinder, because the latter has been 
slightly reduced in temperature by under- 
going a little expansion in moving from the 
iler to the cylinder. If the cylinder were 
not kept hot, the steam would be condensed 
by coming in contact with the cool surface 
of the metal, and it would be condensed 
still further by condensation during expan- 
siun; but, if the cylinder is surrounded by 
hotter steam, the slight condensation which 
theoretically takes place on expansion is 
compensated for by the heat of the steam 
in the jacket, which thus not only prevents 
an initial condensation, but also the lique- 
faction following on expansion, which is 
thus transferred from the steam in the 
cylinder to the steam in the jacket. The 
great advantage of the jacket is conse- 
uently found in the fact that, whereas con- 
ensation in the cylinder would be a serious 
loss of heat, the condensation in the jacket 
in no way represents a loss of fuel, for what- 
ever heat is withdrawn from it is expended 
in maintaining the steam in the cylinder at 
its full power, and consequently the steam 
is used with the greatest degree of economy. 
The rationale of the action of the jacket is 
best seen perhaps by looking at the cycle of 
henomena taking place in a simple un- 
jacketed cylinder. Whensteam enters such 
a cylinder a portion of its heat is expended 
in bringing up the metal surfaces to an 
equal temperature with the steam, by which 
an appreciable quantity of steam is con- 
densed into water, which passes through, 
not only without doing work, but actually 
reducing the temperature of the cylinder, 
the heat contained in wkich is abstracted 
by the water as it is reconverted into 
vapour at the end of the stroke. Without 
a means of keeping its contained steam 
hot, the cylinder may thus be said to act 
as a condenser at the bevinning of the 
stroke, and as a boiler at the end, the 
result being a great waste of heat. There 
are other means of keeping the steam hot 


than by surrounding with a jacket open to 
the boiler—notably, hot-air supplied by the | 


furnace gases, and superheatiug the steam. 
There are practical objections to the em- 
ployment of either of those devices, and 


* The Abuse of the Steam Jacket. 
M.E. London: E. and F. N. Spon. 


By Wx. FLETCHER, 


the only successful method of minimising 

the internal condensation of steam is the 

use of the jacket. Mr. Fletcher, in the 

useful and practical little manual, whose 

title we give below, tells us that there are 

still to be found some engineers who call 

in question the benefit to be derived from 
the use of the jacket, and by the aid of 
figures and“ repaired ” indicator diagrams 

prove to thcir own satisfaction the truth of | 
their opinion; but, says Mr. Fletcher, very 

little dependence can be placed on the re- 

sults arrived at by theoretical investira- 

tions, by which we suppose him to mean 

such “theoretical” investigations as he 

refers to, for it is certain that if the engi- 

neers he has in his mind’s eye were better 

acquainted with the theory of the steam- 

engine they would cease their laboured 

attempts to prove by figures, and what they 

are pleased to term practical experiments, 

that the use of the jacket is a mistake— 

summing up their judgment in the erro- 

neous conclusion “ that the loss from radia- 

tion may just as well come from the steam 

in the cylinder as from the steam in the 

jacket.” This view of the question is not 

by any means uncommon amongst “ prac- 

tical”? men, who seem to be unaware that 

radiation has nothing whatever to do with 

the matter. Radiation is a loss that goes 

on with every boiler, as well as every cylin- 

der, and no one would propose to steam- 

jacket a boiler, but we do take care to 

clothe them where possible, and prevent the 
loss as much as we can. And just as the 
engineer, well versed in the theory of the 
steam-engine, puts a jacket around his 

cylinder to prevent internal condensation, 
so he clothes the jacket to minimise radia- 
tion. But the loss from condensation of 
live steam and subsequent evaporation of 
the water is far greater than that from 
radiation, which can be materially reduced 
hy very simple means. There is no doubt 
that much of the opposition to the steam- 
jacket found amongst practical men arises 
from the fact that their experience has been 
acquired under unfavourable conditions. | 
Either the cylinder and its jacket have been 

badly designed, or the steam used has been 

abnormally wet. The many defects im con- 

struction are clearly pointed out by Mr. 

Fletcher, who promises us a treatise on 

steam-jacketing, which we are sure will be 

welcomed by engineers. 

The leading principles of efficient steam- 
jacketing, though simple enough in them- 
selves, require nolittle skill for their success- 
ful application, and a brief résumé of them 
may afford food for thought to many of our 
engineering readers. In the first place the | 
jacket should completely encircle the cylin- | 
der from end to end; and, secondly, it 
should be constantly supplied with steam at 
the full boiler pressure. The arrangements 
should be such that the steam circulates 
freely around the cylinder, while at the 
same time accumulations of air or water 
should be rendered impossible. The work- 
ing barrel of the cylinder should be made 
as thin as possible, and of the best con- 
ductor of heat—a point of no little impor- 
tance, which, when properly attended to. is 
productive of considerable advantage; for | 
the object is to impart the heat of the 
jacket steam to that in the cylinder, while | 
by using thin metal, and that of the hardest 
kind, wear is reduced to a minimum. Mr. 
Fletcher proposes that phosphor bronze 
should be used for the purpose, as liners 
made of that alloy might be made as hard 
as desired and be furnished with an excel- 
lent surface to reduce friction to a minimum, 


i] 


tivity. To obtain the greatest economy 
from the jacket it is imperative that the 
working steam skould be as dry as possible, 
because all wet steam is evaporated in the 
cylinder by heat abstracted from the steam 
in the jacket; and, last but not least, all 
jackets and other receptacles for live steam 
should be carefully clothed and Jagged to 
prevent radiation, for the loss of heat from 
this cause is sometimes very great. For 
instance, the great Corliss engine at the 
Philadelphia Exhibition had a layer of fin. 
of hair-felt and lagging of lin., while over 
all, and separated by a half-inch air space, 
wis a casing of polished iron, radiation 
being less from smooth and bright surfaces 
than from rough and dirty ones. Mr. 
Fletcher gives a couple of diagrams, show- 
ing how the steam-jacket should be 
arranged, and those who are interested in 
the subject would do well to read what he 
has to say in the little work which we hope 
is only the forerunner of a large and ex- 
haustive treatise. 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.* 


By Joun WATSON WARMAN, 
Associate of the College of Organists, London. 


PART I.—GENERAL TREATMENT IN 
MANUFACTURE. 


t. THE amount of the Drop should always 

be same in all Feeders forming a portion 
of one Bellows, although such feeders may, as 
already seen, easily differ in area. The reason 
is to simplify calculation in Blowing-action. 
The two feeders of a Cuckoo will, if of different 
aren, have naturally each a different drop, but 
thisis here allowed, because Blowing-action so 
simple. 

It must be strictly borne in mind that 
throughout this entire description of the 
Bellows the keys are always assumed to be at 
the Front ; that is, the most elaborately treated 
façade of the Instrument. When keys are 
otherwise placed such considerations as are in- 
volved in the position of the Player mnst be 
modified accordingly. 


u. It will now be as well to give a little more 
information with respect to Double. action 
Feeders, as they are not, except the Vertical, 
much known in England. 


v. The Hinged Double- action is simply an 
ordinary Hinged-feeder, with a second Feeder 
of same shape hinged to its under surface, 
both hinges being at same side, and, therefore, 
close to each other; the under Feeder must be 
smaller than the other—that is to say, it must 
not come so far at lug-edye as the upper Feeder, 
the latter thus overhang lower; the Lug is on 
upper feeder (same board as usual), the valves 
in the under Feeder are placed as usual (at top 


surface), those in the board to which Lug is 


attached are also on upper surface, as usual, 
but they must, of course, all be over the“ set 
in of the under Feeder, so to have no com- 
munication with latter; a Trunk must lead 
out from under lower Feeder (near hinge-end is 
most saving of space) to Receiver. The bottom 
edge of lower Feeder must always be in 
contact with something sufficiently strong to 
firmly resist downward stroke of Lug; and this 
contact shouid, by rights, be the entire width 
of Feeder, so to save Bracing latter, except at 
sides. The lower Feeder may, if desired, be 
hooked down; but note it will have a little 
traversing motion, and both Hooking (if pre- 
sent), and Trunk just spoken of, must accom- 
modate this. 

w. This isan excellent form of Feeder, for it 
not only does not complicate but positively 
simplifies Blowing-action; and little if any 
additional space is required. But it must bein 
all cases remembered that double-acting 


while their thermal conductivity would be Feeders economise only time and space, and not 
more than three times that of cast-iron. | power—at all events, to any great extent. 


bronze liner would not add materially to 
the expense, while the extra cost would be 
covered by its durability and great conduc- 


l „ . . * . 111 . . * . . 
This suggestion is deserving the attention These points in connection with Double-action 
of makers of steam-engines, for a phosphor | 


have already been touched on (6, h. ante). 
x. The Whole Double-drop action may, if 
choose, be made exactly like preceding, only 
All x. shtsreservedy 
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that Ribs now all parallel, and, therefore, no 
hinge. Another and more common way is to 
make both Feeders of same size, the lower one 
being a complete separate structure, with both 
Bottom and Top-board; the latter is firmly 
attached to Bottom-board of the upper Feeder, 
but at from }in. to lin. away from it—that is, 
there is that space between the two Boards; 
this is hére necessary to keep up the communi- 
cation with the outward air, as one Feeder does 
not now overhang the other; the Suckers are at 
upper side of Lower-board of upper Feeder, 
and at under side of Top-board of lower 
Feeder; of course, Trunk from latter to 
Receiver. The whole surface of Lowest-board 
firmly resisted, hooked, if desired. This 
arramgement necessitates an extra Board; but 
latter may be avoided by running one or more 
drifts or tunnels through Receiver (Trunk- 
band), open to the air, the valves of Upper 
Feeder all placed at the part of Receiver board 
beneath the Trunk; the valves of lower Feeder 
will now be at upper face of Lower Board, 
latter of course kept sufficiently clear of ground, 
&c., to allow of free feeding. This last arrange- 
ment is not recommended by Anthor, for it 
gives so small an area for the feeding · valves of 
Upper Receiver, and requires space beneath 
lower; still, it may sometimes be of use when 
height very confined, and there yet exists a 
cavity for the Lower Feeder to draw from. 


y. The Double-Action Vertical is, in working, 
exactly like preceding (first of the two forms) 
except that the Feeders are all set up on edge ; 
the Receiver is now disconnected, and com- 
municated with entirely by Trunk (often of 
considerable length, as at Winchester 
Cathedral, see 7, x., and 20, r.) This kind of 
Feeder is used chiefly with Water Motor, and 
for such is exceedingly well adapted; in such 
case, each Feeder has generally two folds, 
sometimes more, and there are generally two 
paira or even more placed together; thus, four 

or more Feeders—and these whole-movement 
ones—are in action at once—that is to say, half 
with onestroke,and the remaining half with the 
return stroke, and, of course, a very large 
quantity of wind is supplied; but the force 
required is obviously in same ratio, and, there- 
fore, when hand-power is used, care is necessary 
not to have toomany. Here is the great value 
of a single powerful machine motor. When 
Feeder has two folds, one should be inverted. 


Zz. Whenever the Feeder is double-acting, 
the Receiver should be enlarged in proportion, 
to prevent unsteadiness. As to do this laterally 
would be, in most cases, to lose the advantage 
of the room saved by the double-action Feeder, 
it is generally best to have an additional 
separate Receiver the same size as the lower 
one, and placed immediately over the latter, the 
Top-boards of the two receivers conjoined by 
rods, 20 to insure exactly uniform ascent. The 
two Receivers are, of course, in communication 
with each other by the Trunk as well. 


(7, a.] If a small Rise be all that is demanded 
(see 5. 8.), and these Receivers be large, each 
may have but one fold—one of the two 
Receivers, of course having Inverted rib. But 
if considerable Rise be wished, or if Bellows so 
small that a wide rib materially diminishes 
their capacity, it will be best for each Receiver 
to have its two folds—one inverted—as usual. 

b. Feeder separate from Receiver. Some- 
times the Feeder is put at a distance from the 
Keceiver ; the communication, of course, by 
Trunk. The advantages are:—l. A saving of 
space inside case; 2. A greater steadiness in 
supply, as any jerk at the Feed is diminished 
in force and effect by the elasticity of the 
column of air contained in the Trunk. Addi- 
tional work is, of course, involved, as another 
Board is required. The Trunk-band, or Box, 
may, however, be often dispensed with. 


c. This is obviously an excellent method 
when base-room inside case is limited, or a 
motor used (as Hydraulic Engine in some 
cases) which is at all jerky. With a Rotary 
Hsdraulic, or driving Shaft, furnished with 
Cranks, Eccentrics, &c., there is, of course, 
no fear of unsteadiness (see 17, I.). See also 
LOCATION AND ARRANGEMENT (7, b, and on). 


d. Of course Blowing-action is always elabo- 
rated with parallel. ribbed Feeder, as single 
Lug never then sufficient. 


TELL-TALE.—See own Department. 
WEIGHTS.—Sce own Div. (16, n.) 


e. ACTUAL Consrruction.—The complete 
Bellows comprehends the following—Boxing, 
Hinges, 
Leathering, Lugs, Panels, Regulators, Ribs, 
Spines, and Suckers, Ties, and Tie-rods; also 


Braces, Doors, Frames, Guards, 


Access, and Framing and General Workings. 
For all these see hereafter fully in Part Detailed. 
CONNECTION OF DIFFERENT PRESSURES.— 
See in LOCATION AND ARRANGMENT (8, w., and 
on). 
f. COMBINATION OR DOUBLE-PRESSURE BEL- 
LOws.—For the Automatic Valve arrangement 
by which one Blowing-handle or other Actuator 
is enabled to supply two Receivers not alike in 
pressure, see in ARRANGEMENT (8, y.) and RESER- 
vorgs (14, j.). That treatment, of course, sup- 
poses two independent Structures; but it will 
be evident that a compact and not very large 
single Bellows, capable of giving two distinct 
pressures, will be in many cases very conve- 
nient. One such design will now be given. 

g. Thit Bellows is made in the ordinary way 
—that is, with Trunk-band and two Feeders 
(the number of Feeders is not material), but 
the Receiver in two instead of in one. The Band 
also should be lin. (or 2in. if possible) wider 
than usual; inside the band, and exactly 
beneath the division between the two Receivers, 
will be a Partition placed edgewise, in contact 
with Receivers, and extending nearly to bottom 


of box formed by the Trunk-band; from 


this Partition a Second bottom will extend the 
entire portion of the space beneath one Re- 
ceiver, thus cutting off all communication with 


latter, except through the Partition or Second 


bottom ; there must be sufficient space (jin. to 
lin.) between Second bottom and Middle board 
proper, so as to allow free opening of Receiver 
suckers at that part. In second bottom, near 
partition, will be an opening or openings of 
sufficient size; and on these will be laid or 


otherwise applied the Automatic Valves, of 


course arranged to close when the upper board 
of Receiver has risen to sufficient height. It 
will be in this Bellows desirable to have (in 
addition to moveable Feeder and Receiver 
Panels) the Middle-board to screw to Trunk- 
band, screws passing through former into 
latter, heads thus beneath; Feeders “ set in“ 
the requisite amount: this decrease of relative 
area of Feeder surface will diminish defect 
to be now noticed. First, however, it is neces- 
sary to observe that the relative area of the 
two Receivers should be, if possible, such that 
the one forming the Reservoir is smaller than 
the other, so tostill further diminish the said 
defect. 

h. The foregoing is, as just said, very handy, 
but is defective simply because the steadi- 
ness is perilled when the lighter Receiver is not 
in use, for then the Feeder area with each stroke 
will approximate to Receiver area; and this, as 
already seen, makes, unless with good Blowing, 
the Receiver dance: still this need not be so, 
for the stroke may always be proportionally 
slower. The defect may be mitigated, first, by 
reducing size of Feeders (got rid of altogether, 
of course, if latter small enough, but then the 
Bellows become as extravagant in material as 
a complete independent Reservoir (see 14, j.,and 
on) ; 2nd, by so apportioning the pressures that 
both are almost always in use (this, of course, 
is difficult, unless the heavier simply take the 
Treble of everything); 3rd, by having the 
lighter presaures only fora small portion (as 
the Choir Organ, taking Gt. Sw. and Ped. 
with the heavier—this is perfectly practicable 
and good); 4th, by so arranging that the 
lighter is always in use (as when heavier take 
only Ped.) 

See all these arrangements fully in A PPOR- 
TIONMENT (9, x., and on). 

i. ONE BeLtows (RECEIVER) INSIDE AN. 
OTHER.—This has in some cases been done, as 
in the Organ by Hill, in the large hall at 
Belfast. It will, however, be obvious that in 
such case both must be Reservoirs ; for the inner 
one must be such, as its rising or falling will 
inevitably affect and vary the density or pres- 
sure of the wind in the outer Bellows; and the 
latter could not rise and fall without inter. 
fering with the inner one unless the rise (of 
the outer) were made so considerable that the 
advantage of saving space would be neutralised, 
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at all events toa great extent. 

the inner be the Reservoir belonging to the 
outer ; for this, the outer, must have the hea vier 
pressure, whereas whatever pressure is applie 
to the outer must be participated in by the 
inner. 

J. Speaking generally, and leaving Reservoirs 
out of question, there can hardly be a greater 
mistake than the placing of one Receiver inside 
another; for even supposing a sufficient supply 
at the two pressures obtained, there must 
remain this important objection—viz., that 
while the outer Feeder is inevitably in its cost 
and momentum a Large one, it remains in its 
supply and quick motion a Small one; so that 
even if room actually saved, it is at the expense 
of price and steadiness : there are also the com- 
plications of Tell tale, and difficulty of access to 
ie inner Receiver. See further in RESERVOIRS 

14, s.). 

jj. Exnaust BELLOWS.— These will often be 
required for Pneumatic Draw-action, &c. An 
Exhaust Bellows may be simply described as an 
ordinary one turned upside down; the Lugs of 
the Feeders thus at the highest instead of 
the lowest point. The Valves or Suckers must, 
of course, be suitably placed—those of the 
Exhausters (corresponding to the Feeders) will 
be at top (outside); those of the Vacuum 
Chamber (answering to the Receiver) at upper 
side of Middle-board. The Weights will now 
be attached to the under side of Bottom-board, 
or, better still, laid in on a shelf affixed to latter 
at a sufficient distance from it to admit them. 
The Bottom-board should, when quite down, 
rest on the floor or some other suitable con. 
struction ; so to prevent the Weights dragging 
the Folds, &c., too far open, and thus straining 
them; or, if this be not practicable, the 
Bottom must be united to the Middle-board by 
a sufficient number of cords or Ties. Of course, 
no Waste-valve is required. 

It will be seen that an ordinary Bellows can 
easily be converted into an Exhaust. 

k. ResErvorzs.—Sce own Div. (14, j.). 


*** LOCATION AND ARRANGEMENT, 

]. GENERAL LOCATION AND ARRANGEMENT. 
—A very excellent and safe rule with regard 
to the location of the Bellows will be simply 
this—keep them outside the Organ if possible; 
particularly is this to be desired when the 
Organ is large enough to allow (supposing 
Bellows absent) ingress of the entire person to 
the space immediately at the back of and 
beneath Claviers,assuming these placed as usual 


m. Before, however, going more particularly 
into exact arrangements under the various cir- 
cumstances, it will be as well to touch on one or 
two general points. 

n. Size of Bellows Necessary for Automatic 
Control of Engine.—This is gone into under 
Div. of Size (15, r.). 

o. Feeder at Distance from Recei ver.—This has 
already been treated in Desten (4, c.); construe 
what is there said with what is directly given 
with reference to distance of Receiver from 
Sound-board. 

Necessity and Treatment of Concussion Bellows. 
—Sce own Department. 

p. Distance of Bellows (Recetver) from Sound- 
board.—This matter must be touched on care- 
fully—1st, because it is one of great importance 
(and that in the first lay out); 2nd, because 
there is a great diversity of opinion respecting. 

„The general, though not invariable, belief 
in Germany, France, and England on this 
matter (so far as I have been able to ascertain) 
is, that a Receiver cannot safely be kept much 
farther from its Windchest than about 12ft., 
except with the assistance of an (intermediary) 
Reservoir. Professor Tépfer, of Weimar, has 
in particular been very strony on this point 
(observe, Iam not giving Prof. Töpfer as an 
authority on Organ structure, having no 
exact evidence as to his real knowledge), and 
French and English builders have constantly 
worked on this assumption. 

r. That this view is, however, partly erro- 
neous is demonstrated by the usage of 
American builders who happen in this respect 
to have gone further than ourselves. With 
Messrs. Johnson, of Westfield, Mass., 30ft. 
distance without Reservoir is not at all an un- 
common distance from Bellows (Receiver) to 
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Windchest; and the present writer can testify, 
from actual handling of one of their instru- 
ments, that it can be done with propriety. 
The Organ erected by this firm, in the North 
Congregational Church, Springfield, Mass., 
stands at some height on a gallery ; the instru- 
ment itself is lofty, and its Bellows are on the 
floor of the Chamber beneath; there is no 
Reservoir, and yet the wind supply is remark- 
ably even and firm. 

s. It may, therefore, I think, be safely laid 
down that, except where cost of Reservoir can 
be easily borne latter may be done without up 
to length of 30ft. of Windtrunk. At same 
time I donot wish to speak too dogmatically en 
this point, and any fresh information will be 
quite welcome. 

t. Of course, it is imperative that Trunks be 
larger and corners turned more easily as length 
increases. For want of this we have in 
England examples that are not altogether 
satisfactory. An instance occurs at the Parish 
Church, Sturry, Kent (by Wedlake), where 
the distance is rather long (probably about 
20ft.), and the space not permitting of a Reser- 
voir, and the Trunk not much, if any, larger 
than in ordinary cases, the wind supply is un- 
steady. It is only fair to say that the diff- 
culties to be encountered in this Organ were 
considerable, and that it yet presents some 
excellent features. 

For exact size, treatment, &c., of Windtrunk 
under all circumstances see that ‘Department. 


(To be continued.) 


PLANTE’S RHEOSTATIC MACHINE. 
NEW rheostatic machine has been devised 

by M. Gaston Planté—the outcome of 

his researches into the static effects of voltaic 
electricity whea studied by the aid of his 
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secondary batteries. Having observed how 
easily an insulated plate condenser could be 
charged by means of a secondary battery of 800 
couples, M. Planté connected a number of con- 
densers, made up of thin plates of mica and 
tinfoil, which he disposed in a similar manner 
to the couples of the secondary battery itself, 
so as to be able to charge them in quantity and 
discharge them in tension. All the parts were 
carefully insulated, the commutator being 
composed of a long cylinder of ebonite, having 
longitudinal metallic bands, which united the 
condenser surfaces, and which were traversed 
by copper wires, hent at their extremities to 
facilitate coupling up. Spring-shaped wires 
were connected with the two armatures of each 
condeneer, and fixed on an ebonite plate at each 
end of the cylinder, which is capable of being 
rotated. The following account of his results 
is given by M. Planté:—If the end conducting 
wires of the 1 sured be brought into com- 
munication with the 800-couple secondary 
battery, even several days after the latter has 
been charged by two Bunsen elements, and if 
the commutator be rotated, there is obtained, 
between the arms at which the armatures of 
the extreme condensers end, a series of sparks 
quite similar to those given by electrical 
machines having condensers. By using an 
apparatus having but 30 condensers, each of 
765 square inches of surface, I have obtained 
sparks 1‘Gin. in length. By using a battery of 
200 couples I have produced sparks 0'32in. in 
length. The discharges of static electricity 
thus obtained are not alternately positive and 
negative, but arealways in the same direction. 
Hence the loss of force resulting from trans- 
formation should be less than in induction 
apparatus, for, the voltaic circuit not being 
closed for an instant, there is no conversion of 
a part of the current into calorific effect. The 
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machine may be kept in revolution for some 
time, and a considerable number of discharges 
obtained without apparent enfeeblement of the 
secondary battery. 


SYNCHRONISING CLOCKS. 


A METHOD of synchronising the public 
and other large clocks of a town has 
been recently invented and practically per- 
fected by Mr. G. Lund, of the firm of Lund and 
Blockley, Pall-mall. The principal feature of 
the invention is the means adopted to hold or 
shift the minute hand of a clock when the 
apparatus is actuated by an electric current 
sent from a clock registering true time. The 
apparatus, as shown in the engraving, is in- 
tended primarily for use on turret and other 
large clocks, hut by simple modifications it 
becomes applicable to clocks of any dimensions. 
The drawing shows the apparatus in elevation. 
Upon a horizontal stud or pin, A, is pivoted a 
pair of levers, B B, one arm, b, of each of 
which is made to act upon the set hand, C (or 
it may be upon a false minute hand, or upon 
the counterpoise of the minute hand), of the 
clock. This arm, b, of the lever may con- 
veniently be, and is represented as, the shorter 
arm. The other or longer arm, bl, of each 
Jever, B, is of zig-zag form, or consists of two 
inclines, the inclines of the two levers crossing 
each other, as shown. A weighted lever, D, 
which is held up by a catch, E, carries a pin, 
F, the normal position of which is in the space 
between the two first zig- of the pair of 
levers, as seen in full lines in the sketch. The 


upper arms, b, before they begin to close. 
The snail should lift the lever, D, high enough 
to be caught by the catch, E, say 5 minutes 
before the completion of the hour. K are stops 
to limit the play of the levers. It is evident 
that the pin on the weighted lever, D, may be 
made to act in the reverse manner to that 
deecribed—that is to say, to open the pair of 
levers by an upward movement instead of by a 
downward one. In applying the ment 
to ordinary or small clocks, where the weighted 
lever, D, and the snail, H, are unnecessary, the 
pin (F) which acts upon the pair of levers, B 
B, being worked directly by the electric cur- 
rent, the second inclines of the pair of levers 
are di ed with, and the first inclines made 
long enough to prevent the pin (F) poring 
their ends. The action in this case is that the 
pin (F), which may itself be the armature of 
the electro-magnet, is moved in one direction 
by the electric current, and again returned by 
a spring or counterweight. The position of 
the parts may be vertical or horizontal, as 
thought best, and the short arms, ö b, of the 
levers or pins thereon may pass through slots 
in the dial so as to act upon the minute hand, 
or they may act upon a false hand behind the 
dial. 


MR. PROCTOR ON THE STAR DEPTHS. 


O Tuesday week Mr. Proctor delivered the last 

lecture in connection with the Liverpool 
School of Science. His subject was the Star 
Depths,“ and in the course of his remarks he said 
that, as we po up at the stars they all appeared 
to be perfectly still and quiet, and yet the motion of 


normal position of the shorter arms, b, of the 
pair of levers is open or separated from each 
other. G is the arbour of the set hand; it carries 
a snail or cam, H, for lifting the weighted lever, 
D. When, say, at the expiration of every hour, 
the electric current arrives from the normal 
clock, the catch, E, is withdrawn by the action 
of the current, from the weighted lever, D; 
the latter thus falls into the position shown in 
dotted lines in the sketch, and in its downward 
movement the pin, F, by pressing on the first 
inclines of the pair of levers, B, forces their 
longer arms, b!, open, and thereby closes their 
shorter arms, b ; and these arms are thus caused 
to act upon opposite sides of a projection, I, on 
the set d, C, and move this hand, and con- 
sequently the minute hand, exactly tc zero, 
should it be either fast.or slow; the shorter 
arms, b, again open and free the set hand, C, 
when the pin, F, on the weighted lever, during 
the continued descent of the same, by passing 
down the second inclines of the pair of levers, 
allows their long arms, bl, again to close. 

A slight dwell or rest may be given to the 
levers, B, in the closed position of their 
shorter arms by having a short vertical portion 
between the first and second inclines or zig- 
zags. The weighted lever, D, is gradually 
raised again to its normal position by means of 
the snail, H, which acts upon it or upon its 
pin during the next revolution of the set hand 
arbour, G. In its upward movement the lever, 
D, has again to open and close the pair of 
levers, B, to allow the pin, F, to pass, but by 
arranging the snail, H, so that it does not 
begin to act until, say, 5 minutes after the 
hour, the set hand, C, has got clear of the 


the earth was continually changing the aspect of the 


stars, but, he said, amongst the stars themselves 
such activity prevailed that the roar of the hurricane 
or the volcano would seem silence by comparison. 
He said that the distance of the stars had been cal- 
culated differently by different people, but they were 
all wrong, and only one star’s actual distance was 
known, and that was 280,000 miles from our 
earth. He said that the fixed stars were at such an 
enormous distance from the earth that our sun at 
the same distance would appear only as a star of 
the second magnitude. The lecturer also described 
how, by the discov of spectrum analysis, the 
different shades of light could be so compared that 
the composition of stars to a certain extent could be 
determined. 

The lecturer exhibited some very beautiful photo- 
graphs illustrating various views of the heavens, 
and more especially of the milky way. The notion 
that our solar system had besn developed from a gas 
had been entire upset by stellar investigations. In 
conclusion the lecturer said, that instead of the 
nebulsw discovered by very powerful telescopes being 
part of another solar system, they were actually 
part of our own solar system, and we had not yet 
been able, even with the most powerful telescopes 
ever invented, to get to the outlying systems, which 
doubtless existed beyond our own, and it seemed 
that the profundity of the heavens was illimitable, 
and would never be fathomed. 


ON RADIOMETER PHENOMENA IN 


LIQUIDS. 
(By M. BERGNER, IN Annalen der Physik.) 
OVEMENTS similar to those in radiometers 
occur in liquids. Thus, if a toreion balance, 
directed by a small magnet, and having a vertical 
disc of mica, blackened on one side, gilt on the 
other, be hung in sulphide, of carbon, a liquid 
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remarkable for its great diathermancy ard mobility, 
and if the blackened side be to the rays of a 
weak heat-source, say, a stearine candle, the disc is 
at first distinctly attracted, but after a short time 

ed. The same occurs if the wall of the vessel 
be warmed with the hand. If, however, strong 
solar rays be directed on the disc, it is at once, or 
after but very short attraction, strongly repelled. 
Again, if the torsion balance be hung in water that 
has been freed from air by boiling, and then cooled 
quickly to the temperature of the room, consequently 
in a very adiathermanous liquid, there occurs, with 
weak radialt, an extremely slight attraction, but 
if the disc be exposed to strong solar rays, it is at 
first very distinctly attracted, and only after a long 
time again repelled. 

Thus, in liquids, exactly the same phenomenon 
bappens asin air. At atmospheric pressure, except 
that for repulsion of the disc, a much less intensity 
of radiation is required in the latter case than in the 
former. A radiometer may also be arranged in 
sulphide of carbon, if the vanes of the cross are pre- 

in the way above described, and its rotation 
in sun-light is pretty rapid. In general, the sensi- 
bility of a movable body in sulphide of carbon is so 
pe that itis extremely difficult to bring a torsion 
lance in it to the position of rest. 
And, just as in air, a rotary movement may be 
*r in liquids by heating the rotary body on 
opposite vertical surfaces and ends from within. 
Thus, let a longish rectangular case be made of 
sheet brass, baving a double wall on one side in one 
half of its length, and a double wall on the opposite 
side of the other Fill these wall intervals with 
ashes. Attach a funnel to the middle of the case, 
by means of which it may float in water and may 
be filled. Also attach a weighted wire at the 
middle to keep the case in horizontal position, with 
sides vertical at a given depth under the water 
surface. The case having been brought into cold 
water, fill it with hot water, and it immediately 
pepe to turn about its middle point, the simple 
sides, not isolated with ashes, and consequently pre- 
senting a heated onter surface, being attracted. 
Since, then, attraction and repulsion through heat 
take place in all kinds of non-solid matter, the idea 
is natural that their cause is also everywhere the 
same, and the foregoing communication may, per- 
haps, aid in determining the nature of the pheno- 
menon with greater certainty than has hitherto been 


THE OROHELIOGRAPH. 


"i the accompanying illustration we give a diagram 
£ of the oroheliograph, which was thus described 
by M. de la Noë in a communication to the Photo- 
graphic Society of France :—‘‘ I have the honour to 
present a photographic apparatus intended to pro- 
duce upon one plate and by a single exposure the 
panorama comprising a nearly complete circle as 
seen from the position or station from which it is 
obtained. The only interruption in the image 
obtained of the whole horizon is that which corre- 
sponds to the support of the mirror which forms 
special feature of this instrament; it thus 
results that if two views be taken, observing that 
the support occupies a different place in each, a 
norama absolutely complete may be secured. The 
instrument is composed of an ordinary camera in- 
clined at an angle of 90°, as if it were desired to 
photograph the sky ; it is surmounted by a parabolic 
mirror, M, placed at a certain distance above the 
lens, the focus of which is equal to its axis. The 
purpose of this mirror is to reflect all the luminous 
rays emanating from the divers points of the horizon, 
and to concentrate them upon the lens, L, which they 
traverse, forming upon the sensitive plate, P, under- 
neath the image of the corresponding points. With 
this eder is obtained, in the form of a circle, 
æ non-distorted image of the horizon. The hori- 
zontal lines become naturally curved, but the vertical 
lines are not deformed; and the angles obtained 
from the centre of the circle to the different points 
of the image are exactly equal to those formed by 
the lines from the station carried out to the corre- 
‘sponding points of the horizon and all visible objects 
contained thereby. This property makes the appa- 
ratus most valuable for reconnaissances—for in- 
stance, in mountainous countries; and it can be 
imagined how by the aid of two or more panoramic 
views, taken from determined places, the operator can 
lay down upon a map the exact positions of different 
summits and calculate their altitude. In this manner 
may be obtained, with little labour and expense, the 
complete canvas or skeleton of a reconnaissance, 
which may bave any of the details completed by 
means.“ It is for this object, in fact, that 
the apparatus has been planned, and called by its 
author ‘‘ oroheliograpb.’’ The problem was drawn 
up by M. Prudent, captain in the engineers, and 
realised by Lieut.-Colonel Mangin, of the same 
corps, who has calculated the form and size of the 
mirror and studied the various optical conditions 
which it was necessary to satisfy. 
prre model shown to the society is rather primi- 
ve, and was devised to make the first essays. The 
mirror 18 not free from imperfections, and there is 
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a sort of astigmatism in the images. The vertical 
lines are sharper than the horizontal lines. The 
reflecting surface is badly silvered, and has been 
injured by want of care in handling; in addition 
to this the silvering of the exterior is an incon- 
venience which by another arrangement will dis- 
appear, and will permit of obtaining panoramic 
views without any interruption in their continuity. 
For all these reasons the print which has been 
obtained and exhibited does not possess all the per- 
fection desirable, but it largely suffices to show that 
the final success is assured. The definite and revised 
apparatus is now in course of construction, and 
will most probably be made in such a way as to 
remedy an imperfection to which I have not yet 
drawn your attention. On the proof before the 
society it will be seen that the landscape is in a 
sense reversed ; that is to say, the objects which in 


nature follow from right to Jeft are produced on the 
print from left to right. If only artistic results 
were desired, the film could be transferred upon a 
pellicle and printed from the reversed side, and the 
inconvenience would then disappear. But for typo- 
graphical use this manner of proceeding would have 
bad results in consequence of the varied contrac- 
tions of the pellicular image, which would render 
the angles incorreet ; this will necessite a modifica- 
tion, for which purpose there are several plans to 
choose from. 


A NEW TOOL.* 


A NEW and very useful tool has of late been 

introduced into the marine engine manu- 
factories of Glasgow, Scotland, and it is likely to 
find an extended field of usefulness, because it is 
capable of performing a class of work which is some- 
what troublesome to manipulate and usually requires 
a great deal of hand finishing. With this new tool, 
however, most, if not all the hand manipulation can 
be dispensed with. 
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In our engravings, Fig. 1 shows the construction 
of the tool, which consists of the stock, A A, with 
the shank, B, made tapering to fit the socket of a 
boring or drilling machine. Through tbe body of 
the stock is a keyway or slot, in which is placed the 
cutter, C, provided in the centre of the upper edge 
with a notch or recess. Into this slot fits the end 
of the piece, D, wbich is pivoted upon the pin, E. 
The redial edge of D has female worm teeth cone 
it. F is a worm screw in gear with the radial 
edge of D. Upon the outer end of F is a square 
projection to receive a handle, and it is obvious that 
by revolving the screw, F, the cutter, C, will be 
moved through the slot in the stock, and hence the 
size of the circle which the cutter will describe in 
a revolution of the stock, A, may be determined by 
operating the screw, F. Thus the tool is adjustable 
for different sizes of work, while it is rigidly held 
EE! OLR SERS SOE IE EEA EO 


* From the Scientific American, 
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to any size without any tendency whatever either 
to slip or alter its form. The pin, G, is not an 
absolutely necessary of the tool, but itis a 
valuable addition as it steadies the tool. This is 
necessary when the spindle of the machine in which 
it is used has play in the bearings, which is very 
often the case with boring and drilling machines. 
The use of G is to act as a guide fixed in the table 
upon which the work is held, to prevent the tool 
from springing away from the cut, and hence en- 
abling it todo much smoother work. It is usual to 
make the width of the cutter, C, to suit some piece 
of work of which there is a large quantity to do, 
because when the cutter is in the centre of the 
stock both edges may perform cutting duty; in 
which case the tool can be fed to the cut twice as 
fast as when the cutter is used for an increased 
diameter, and one cutting edge only is operative. 
The tool may be put between the lathe centres and 
revolved, the work being fastened to the lathe saddle. 
In this way it is exceedingly useful in cutting out 
plain cores in half-core boxes. 

In addition to its value as an adjustable boring 
tool this device may be used to cut out sweeps and 
curves, and is especially adapted to cutting those 
of double eyes. This operation is shown in Fig. 2. 
in which D is the double eye, A is the tool stock, F 
is the adjusting screw, and C is the cutter. The 
circular ends of connecting rod strips aud otber 
similar work also fall within the province of this 
tool, and in the case of such work upon rods too 
wag to be revolved this is an important item, as 
such work has now to be relegated to that slowest 
and most unhandy of all mackine tools, the slot- 
ting machine. ‘The tool was invented by one of the 
engineers of the Transatlantic steamships, who un- 
fortunately neglected to patent it. 


DEATH OF THE “ HARMONIOUS 
BLACKSMITH.” 


V E are sure all the old readers and correspon- 
dents of the ENGLISH MECHANIC will learn 
with regret that the ‘‘ Harmonious Blacksmith 
(Mr. Alfred Savage) died on the 8th ult., aged 69 
years. His many contributions must be remem- 
bered by all except recent readers, and his absence 
from the es of our later volumes has often been 
regretted by ourselves and others. His letters were 
always so full of information on the subjects to 
which he devoted his attention, and withal so 
humorous and interesting, that no one could help 
missing them. Other correspondents have to a 
certain extent occupied the ground he once held, but 
we always felt indebted to him for having in the 
earlier days of the existence of this journal so freely 
givea so much valuable information on subjects 
concerning which his knowledge was probably un- 
paralleled. The removal by death of one after 
another of the old correspondents of the ENGLISH 
MECHANIC reminds us every now and then of the 
fact that the journal itself is growing in years. We 
can all of us, as we su other in our 
generation, whether as contributors or readers, in 
our efforts to maintain its usefulness and position in- 
tact, best insure the most fitting memorial of our- 
selves in the hearts and minds of those that follow 
us. None can hope more effectually to do this than 
did the ‘‘ Harmonious Blacksmith,” and those who 
gratefully remember his services will be:t manifest 
their appreciation thereof by emulating thum. 


PHOTOGRAPHY ON PORCELAIN.* 


HOTOGRAPHIC miniatures upon porcelain are 

the most exquisite pictures produced by the 

art. From practical test the following formula is 

recommended for obtaining, with uniform success, 

superior porcelain pictures, possessing strength, 
beauty of tone, and permanency. 


Albumenising the Plate. 


men cold, drying it in over-heat. Plates thus pre- 
pared can be kept any length of time, and are ready 


for use. 
Sensitising the Plate. 


Dissolve one ounce of nitrate of silver in twelve 
drachms of water (by grinding the silver in a glass 
mortar and adding the water.) Take from this 
four drachms into a clean graduated or wide-mouth 
bottle, and add thereto, by drops, liquor of ammonia, 
which will brown the solution; continue adding 
until it is clear, then return to the eight drachms 
of plain silver, which will brown all the solution ; add 
by drops the nitric acid C. P. until it is clear ; then 
add the twelve drachms silver thus treated to twelve 
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ounces of 95 per cent. alcohol, stirring while adding; 
filter, and it is ready for use. This solution will 
keep for any length of time, and when it requires 
replenishing make new, and mix with old, filter, and 
it is ready for use. 

When wanted for use filter, pour into a clean 
bath-holder, warm the plate, and dip into the bath, 
let remain therein two minutes for polished plates, 
and three minutes for those with a ground surface; 
remove from bath, let it drain, then flow with 95 
per cent. alcohol, pourirg on the corner sufficient to 
cover the plate. A repetition of this upon a diffe: 
rent corner of the plate may be required before the 
plate presents an even surface; when the plate is 
drained, and dried by heat, it is fumed from five to 
ten minutes. Should a vapour appear after fuming 
gently heat the plate, and it will disappear. Print 
a shade deeper than for paper. 


Toning the Print. 

When printed place in acid water in proportion of 
half an ounce acetic acid to sixteen ounces water, 
let remain therein for several minutes, or until the 
picture is changed to a uniform red tint, then wash 
in several changes of water or under a tap, and tone 
in a solution prepared the same as for paper prints ; 
examine the progress of the toning by transmitted 
light ; care must be taken not to overtone the print. 
When toned wash, and place in the fixing solution, 
prepared of one ounce hyposulphate cf sola dis- 
solved in ten ounces water; fix from five to ten 
minutes, then wa-h under a running stream from 
ten to fifteen minutes; dry over a gentle heat. 

For prints to be plain or tinted, plates with a 
polished surface are used; for fine artistic finish in 
colours, plates with a ground surface produce the 
desired results. Photographie priuts upon watch- 
dials can be made in the same manner. A few 
specimens made by this process, displayed in hand- 
some velvet cases or frames, will result profitably 
to any establishment. 


SOME RECENT IMPROVEMENTS IN 
THE METALLURGY OF NICKEL.*—IIL. 
By ALFRED H. ALLEN, F. C. S. 
(Vice-President of the Society of Public Analysts.) 

HE following are analyses of nickel obtained by 
Cbristofle from New Caledonian ore. No. J was 
melted nickel obtained by a wet process. No. 2 


was manufactured by a combined wet and dry 
method :— 


No. 1 No. 2. 
Per cent. Per cent. 

Carbon 125. — 
Sine ns; 514, 13 
Copper  ~— 50 
Mauganese . . ꝗ . 36 — 
Iron 8 . — 1:60 
Nei! 97 75 . 98 00 

99°90 10023 


As in case of iron the presence of carbon or 
silicon greatly promotes the fustibility of nickel. 
Pure nickel is well known to require a very high 
temperature for its fusion, and when this ditliculty 
is Overcome, it is difficult to obtain the casting free 
of bubbles. Professor Winkler has recently achieved 
po. success in this direction, and has obtained 

rge and compact ingots of pure nickel aud cobalt 
by insuring a sufficiently high temperature, suit- 
able pots, taking precautions to keep out carbon 
and silicon, and casting in an atmosphere free from 
oxygen. For the fusion he employs a porcelain 
crucible embedded in a magnesia packing contained 
in a Hessian clay crucible, which last is inserted in 
a graphite crucible and imbedded in fire-clay. To 
obtain castings free from bubbles, it is found neces- 
sary to pour the metal into the mould through a 
flame of burning petroleum. 

The casting of the nickel plates to serve as anodes 
for the electro-nickeling cells bas recently become 


necessa The melting is effected in ordinary steel 
pota with the addition of a little borax or other 
ux. 


The following analyses of a nickel anode is due 
to Mr. W. E. Gard. They are interesting as show- 
ing the effect of the electro-chemical action. A is 
the original anode, and B the same anode after the 
loses of upwards of 50 per cent. of its weight by 
solution in the electro-nickelling vat :— 


Per cent. Per 


cent. 

Carbon e 1°10... 1:90 
Sileon 13 „% 26 
Sulphur %% 006 000 008 ccecce SOD 30 eee 10 
I rivesti senii "Flak “ol 
Cobalt „ trace ... trace 
Nickel 5% 6% %%% 6 6 „ „6 „ „6 „„ 98 36 wee 97 43 

100 00 100 •00 


A vory useful addition to nickel to be cast into 
plates for anodes is a small proportion of tin. It 


* A paper read before the Chemical Section of the 
Society of arts. 


adda considerably to the fusibility of the metal with- 
out causing any subscquent incouvenience. 

The process of depositing nickel by the battery is 
one which is now very extensively carried on, and 
has been the subject of more than one lawsuit. 

Practically, the only solution employed for the 
electro-deposition of nickel is that of the double 
sulphate of nickel and ammonium. It seems 
important to avoid the presence of fixed alkalies, 
and nitrates are also said to be prejudicial. In 
the patent granted to Brookes, elaborate precau- 
tions arə taken to ensure the production of a pure 


nickel salt, and the company interested in working 


this process appear to have been disagreeably 
astonished to find that such precautions were un- 
necessary. 

Besides patents for the deposition of nickel from 
solutions containing the cyanide of nickel and 
potassium, the tartrate of nickel and potassium, 
and the chloride of nickel and ammonium, several 
patents have been taken out for the use of the 
double sulphate of nickel and ammonium. In the 
course of an inquiry into the details of one of those 
processes, I observed a very curious fact, which I 
subsequently incorporated in a specification drawn 
up for the use of my clients, and which I see has 
forrsed the foundation of a recent patent described 
as the invention of a Mr. John Unwin. 

Although the double sulphate of nickel and 
ammonium (NiSO, + (NH,)2SO, + CH.) is readily 
soluble in water, even more so than the sulphate of 
nickel it-elf, it is almo-t insoluble in liquids con- 
taining much sulphate of ammonium. Hence, if a 
strong solution of ammonium sulphate be added to 
a liquid containing sulphate of nickel or sulphate 
of nickel and ammonium, a beautiful light blue 
erystulline precipitate of the double sulphate is 
thrown down, and the liquid becomes nearly colour- 
less. So comp'ecte is the precipitation, that the 
method may be used to precipitate the nickel in old 
vat liquors. 

Excess of sulphate of ammonium causes a similar 
precipitation in a solution containing sulphate of 
magnesium or ferrous sulphate, but not in a solu- 
tion of ferric sulphate. The ferrous and magnesium 
sulphates are not precipitated with nearly the same 
ease as the nickel sulphate, but, in presence of the 
last salt, they are more or less dragged down with 
the nickel precipitate. 

As iron in the ferric state is not precipitated, the 
impure solution of nickel sulphate obtained by the 
solution of metallic nickel in a mixture of nitric 
and sulphuric acids, can readily be treated with 
excess of ammonium sulphate, and the precipitated 
double sulphate of nickel and ammonium separated, 
washed with water containing sulpbate of ammo- 
se and redissolved to prepare the nickel-plating 

ath. 

The solution for depositing nickel should not have 
a higher density than about 1,039, and should be 
kept rather alkaline than acid. The current must 
be carefully regulated, or the deposit loses its lustre. 
A coating of any thickness may be deposited, and 
almost any metal may be covered. The deposit of 
nickel is especially suited for iron and steel articles. 
A number of specimens of nickel-plated articles are 
on the table. I am indebted to the Sheffield Nickel- 
plating Company for the loin of them. The deposit 
is but little liable to tarnish in a fairly dry atmo- 
aphere, but it is unable to withstand the influence of 
continued damp. For fire-irons, polished fenders, 
and other comparatively large articles of steel and 
iron, it is very well suited; and for coating surgical 
instruments, and similar articles of steel, its use is 
daily extending. 

It has been proposed to employ a magneto-electric 
machine for separating metallic nickel from the 
crude solution of the ore, but I am not aware that 
the process has been actually oarried into effect. 

The discovery of the New Caledonian deposits 
will, no doubt, before long, canse a great extension 
in the application of nickel and its alloys, while, at 
the same time, from the neglect of the old ores and 
processes, cobalt compounds will become more 
expensive. 


THE TECHNOLOGY OF PAPER- 
| MAKING.—XILI.* 


The Various Classes of Paper; Characteristic 
Differences. The Determination of the Ash 
or Loading. Water Supply. General 
Arrangement and Construction ofthe Mull. 


WE have now to consider the method of estimating 
the amount of ash or loading in paper. In all 
well-conducted establishments this operation is now 
very frequently conducted so as to control the use of 
loading matters in the mill. Paper- makers, as a 
rule, quite realise the importance of this, and we are 
convinced that in many other departments of the 
trade equal vigilance would be equally repaid. The 
following apparatus is necessary for the successful 
and rapid execution of the process :—A balance 
weighing two-tenths of a grain, a platinum capsule, 


* Being the substance of the Cantor Lectures delivered 
before the Society of Arts by Mr. W. ARN Orr, F. C. S. 


about 21in. in diameter by I}in. deep, a tripod and 
pipe-clay support for the capsule, a pair of small 
tongs to lift it with, a piece of platina foil to 
direct the hot sir into the capsule, a piece of brass 
wire rounded at the ends, and a good zin. Bunsen 
burner. The operation in itself is exceedingly 
simple. F.fty grains of the sample torn into small 
pieces are weighed and placed in the capsule; acon- 
venient way is to balance the capsule in the scales, 
aud weigh the paper in it. ‘The capsule and its 
content; are then placed upon the support over the 
burner, the flame of which must be controlled so 
that it will be quite smokeless. By canting the 
capsule a little, and placing the platina foil over it, 
so as to cause the flame and hot air to pluy amongst 
the fragments, the carbon will be burned off much 
more quickly than when it is left open. An occa- 
sional stir with the end of the brass wire will expose 
tresh portions of the ash to the oxidising action of 
the current. The burning should be thoroughly 
effected in from ten to fifteen minutes. After the 
capsule bas been allowed to cool completely it may 
be placed, with its contents, on the balance, and the 
weight of the residue ascertained; this, multiplied 
by two, will give the percentage quantity of mineral 
mutter. Allowance will, of course, be made for the 
normal ash of the paper. The ash, as a rule, will be 
quite white; but, d»pending upon the composition 
of the puper, it may either be grey or reddish. A 
good supply of gas should be provided for the burner, 
or the work will be tedious. 


The character of the water supply of a mill very 
largely influences tho character of the paver pro- 
duecd. Of course, I do not refer to any water that 
may be available for power, but to that which is 
essential for washing and diluting the pulp. Jo be 
in every way suitable for the production of the finer 
classes of piper this water should be quite bright and 
colourless, free from all visible impurity, and free 
also from the dissolved chemical impurities—iime 
and iron. It is but rarely that we meet with water 
possessing all these qualities in a high degree. If 
the supply is obtained from a stream it may be con- 
taminated with colouring matter derived from vege- 
table sources, and at certain seasons it certainly will 
be impure from mineral and other matters washed 
into it by the rain. To insure a constant supply of 
known quality from such a source a reservoir and 
filter will be necessary. The former should be 
large enough to contain as many days’ supply for 
the mil! as experience has shown necessary to tide 
over the periods during which the flood water is 
seriously impure. If the normal condition of the 
water supply is such as to involve constant filtra- 
tion, then the filters must be extensive, and go 
arranged that a portion of the system may be 
cleaned out at any time, while the remainder is kept 
at work. For every 1,000 gallons of water re- 
quired per 24 hours you must have a filtrat.ion area 
of from one to one and a half square yards. ‘lhe 
most suitable materials are sand and gravel, arranged 
in three or four layers, fine washed sand forming 
the upper stratum. Drain: tiles will, of course, bo 
laid pretty thickly in the bottom; and it is advan- 
tageous to have a few vertical air- pipes oommuni- 
cating with the drains ; these are especially service- 
able when running the water on to the filter for the 
first time. But the water may be quite free from 
colour and suspended matters, and still be but ill- 
suited for the purposes of the paper-muker. 
It may be hard, or alkaline, from the pre- 
sence of lime salts, which will react with 
the chemicals used at all the stages of the process, 
detracting from their effect, and involving the 
use of larger proportions than would otherwise be 
necessary. Of course, the extent of this effect may 
be but slight, but, on the other hand, it may be 
serious, depending upon the proportion of lime iu 
the water, and the volume of it used in the various 
operations. There is no good or readily available 
means of overcoming the difficulty. Chemical 
agents may be used to remove a portion of the lime 
aud magnesia ; but the use of them involves both 
labour and expense, and it is questionable if the 
cost will not in every case exceed the gain. When 
the evil is really a serious one an effort should bo 
made to collect surface water, and apply it to those 
portions of the process where soft water is most 
desirable. If the water is contaminated with iron, 
it will be quite unfit for pure white papers. The 
iron is precipitable from its solution by alkalies, and 
when so precipated it cannot but affect the tone of 
the paper. Of course, the quantity may be—as, 
indeed, it usually is—almost infinitesimal, in which 
case it may be disregarded ; but, if it should amount 
to anything like a grain to the gallon, its presence 
must be prejudicial. Hofmann, in bis work on paper, 
says if water contains only one-fiftieth of 1 per cent. 
of iron it will be prejudicial. As there are 70, 000 
grains in au imperial gallon, the quantity referred 
to will be equal to about 14 grains per gallon. If 
such waters exist at all in the proximity of paper- 
mills, give them a wide berth, as they are utterly 
unsuited for any but medicinal purposes, Whatever 
he the nature of the supply or its source, it is always 
desirable to have a couple of days’ supply ahead of 
the mill, in case of accidents. This will enable the 
pumps, necessary when the source of supply is low, 
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to be overbauled from time to time. When the 
water is pumped direct into small supply cisterns, 
the failure of a pump becomes a serious matter. 
The quantity of water used per ton of fine printing 
paper produced should not exceed 40,000 gallons, 
and if the various precautions as to boiling, wash- 
ing, and rinsing macbine water, which I have indi- 
cated from time to time, be sag tos the quantity 
will be less than 30,000 gallons. ritings will take 
more, and the lower qualities less. 
In the earlier days of the paper trade, water for 
driving purposes was consid indispensable, and, 
until com tively recently, the idea of building a 
-mill away from water-power would not have 
entertained. The development of our coal-fields 
and railway system, with the introduction of esparto 
and chemicals, have, however, completely changed 
the conditions of success. No doubt water power 
is at all times an element of importance, but cheap 
coal, facilitios for bringing the raw materials into 
the heart of the mill, aud removing therefrom the 
finished product, coapled with an abundant supply 
of pure washiug water, and a ready outlet for the 
impure, will go far to compensate for the absence of 
water-power, if it comes to be a choice between 
having the one or the other, and not both. The 
power necessary to keep a 100-inch machine mill 
going is about 250 horse-power ; and no doubt if any 
considerable proportion of this could be got steadily 
from water it would be valuable. Water at the 
best, however, is very fluctuating in amount ; and 
the paper-mill perhaps, above all other industrial 
establishments, requires a perfectly steady power. 
The steam necessary, independently of what may 

be wanted to furnish or supplement the drivin 

power, is considerable; and it will often be foun 
that the lower price of coal at one place com- 
pared with another will be of more real importanco 
than the existence or non-existence of so much 
water-power. This leads me to say, in reference to 
the selection of a site for a paper-mill that due re- 
gard must be had to the following among other 
matters :— The possibility of obtaining a copious 
sappy of pure soft water; proximity of railways, 
and the possibility of getting a siding into the work ; 
proximity of port for arrival of esparto; read 
supply of good coal at cheap rates ; skilled labour 
available, and bouse accommodation for the game; 
l of refuse matters, both solid and liquid, 

I t the riek of interdict as a nuisance; and, i 
you will, available water- power. In constructing a 
paper-mill the plan should be well considered, so 
that the various operations, including the moving of 
materials from one place to another, may 
aceom plished with the smallest expenditure of labour. 
It will be remembered that the materials in process 
of conversion into paper continually deseend as they 
go forward in the mill. They are firat put in at the 
top of the boiler, then discharged from the bottom, 
next put into the breaking engine over the 
lip and discharged from the bottom into the 
from the bottom of which they discharge 
into the bydraulie press. At this point there is 
usually a break in the gravitating process, boists 
being used to lift the pressed half. stuff to the level 
of the beating engine; from the latter it discharges 
into the machine chests, and thence on to the 
machine itself. If this hoisting can be avoided, so 
much the better. It is seldom, however, that a site 
can be obtained whare the whole process will go on 
witbont some lifting. 
The buildings should all be roomy, with high 
open roofs, well lit and ventilated. Itis a mistake 
to suppose that work can be either well or cheaply 
done in dark, confined, ill-ventilated apartments. 
A better class of workmen will grow up under the 
healthy influenne of cheerful surroundings, than 
in the eo eee atmosphere of a close, crowded, 
and untidy mill. The machine-house especially 
mast be well ventilated, aud this must be arranged 
in such a way that there will be no possibility of 
down-draught, the effect of which would almost 
certainly be to precipitate blacks and dust of all 
kinds upon the web, to its permanent detriment. 


A large amount of vapour constantly arises from 
the paper passing over the drying cylmder, and 
unless this is speedily removed it will condense, 
and drop from all parts of the roof, &c. Various 
plans have been devised for the ventilation of 
machine houses, and some of them have, no doubt, 
proved very satisfactory. Boyle's ventilator, 
which works splendidly when there is a 
breeze outside, does but’ little work when the 
atmosphere outside is still. The Archimedean 
screw ventilator has been extensively adopted, and 
gives great satisfaction, especially when driven by 
acord from the mill sbafting. is insures a con- 
stant suction, which would fail in calm weather 
owing to the stoppage or slow motion of the screw 
—if the motion was dependent, as it is in the case 
of halls and such like, upon the power of the wind 
to move it. Another system is to have a double 
ventilating shaft rising from the roof, with the 
louvre boarda zo arranged that soot and dust cannot 
be blown inwards. 

The steam boilers should be situated having a 
regard to the easy access of fuel, and the points 
where the steam is most largely to be consumed. 


: 
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They should be of ample power, so that they will not 
require to be fired heavily. It is a great mistake, 
working with insufficient or indifferent boiler 
power, or with boilers that are not in first-class 
condition. Steady, careful firing in thin layers, 
in alternate furnaces, will give very economical 
results compared with heavy, reckless firing, 
conducted under the impression that, as the steam 
is difficult to keep up, the correct thing to do is 
to pitch on as many coals as possible. Let the 
quantity of smoke constantly issuing from the 
chimuey-top speak to the absurdity of the practice, 
and also the blacks which a foggy day will 
inevitably bring down to pollute the product. 
Mechanical stokers are, no doubt, very good things, 
but they are only necessary when men and master 
are alike careless or ignorant of the principles 
involved in the combustion of fuel. The exposed 
portion of the steam boilers, as well as all the 
pipes leading the steam throngh the mill, should 
be coated with pon-conducting materials. The 
sludge settling from machine and engine waters, 
mixed with a small proportion of rough fibre, 
makes a very good coating agent. The boilers 
should be blown down a few inches every shift, 
especially if the water is in any way hard; and 
they should all be insured, much more for the sake 
of the systematic inspection which that involves, 
than the securing of a few hundred pounds in the 
event of their blowing up. 


USEFUL AND SCIENTIFIC NOTES. 


— —— 


The Heat Value of Fuel.— With regard to the 
important question of the heat value of fuel it has 
been proved that conclusions from the results of 
elementary analysis are very uncertain, and 
also that little reliance can be placed on direct 
vnporisation experiments. In a recent paper to 
Die Chemische Industrie, Dr. Weyl points out the 
faults of these methods, and recommends. as pre- 
ferable, decomposition of the fuel by dry distillation 
and analytical determination of the solid, liquid, and 
gaseous products of decomposition. In this method 


Y | the accident of too small a sample being ased is 


aveided, as also too great pulverisation and drying at 
high temperature, and the decomposing action of at- 
mospheric oxygen, which is therewith connected; and 
the whole of the coke is weighed, and its carbon, 
hydrogen, and mineral constituents determined. 
The water, tar, and gas that are formed are 
measured, and their heat of combustion ascertained 
with the aid of data that have been supplied by 
Favre and Silbermann, and Deville. The final 
result will, of an , exceed the true combustion 
value of the coal by the amount of heat equivalent 
to the work of decomposition into coke, tar, and 
gas. The decomposition of the coal should be done 
as quickly as possible and at a high temperature. 


The Old Age of a Planet.—Mr. R. A. Proc- 
tor, on Menday week, gave a lecture at the London 
Institution on The Old Age ef a Planet,” being a 
sequel to the lecture of the previous week on the 
youth of a planet. Tho duration of the various 
phases of a planet’s existence depends, ceteris 
paribus, on its dimensions, and the planets smaller 
than the earth were referred to as representing 
various stages of planctary old age, Venus, which 
is nearer to the sun than the earth, and, therefore, 
probably of later birth, is also smaller than the 
earth, and is, theoretically, either in the same stage 
of planetary existence or even less developed than 
our planet. The evidence gained by telescopic ob- 
servation accords with this view. It has reeently 
been noticed that in certain phases we catch the 
illumination of what are regarded as the oceans of 
Venus, though some have, as Mr. Prector considers, 
wildly interpreted the phenomena as indicating that 
Venus has a metallic surface inclosed in a glassy 
envelope. About Mercury we know too little to 
express any very confident opinion, but being near 
the sun and being probably therefore the last 
born ef the planets, his small 8 would 
pass quietly through the stages of planctar 
life. f Mars we know more. Being muc 
smaller than the earth, and also more re- 
mote from the sun, and therefore probably of 
earlier birth, this planct might be expected to 
bave reached a mach later stage of development, an 
inference which facts observed by the telescope 
support. Our moon, a still smaller planet, and cor- 
tainly as a fully formed planet older than the earth 
from which it was thrown off, gives still better 
opportunities of telescopic observation, and is theo- 
retically most likely to tell us of the old age of 
a planet. It seems to all intents dead, without air 
(or having air of extreme rarity) and without seas. 
There can be hardly a doubt that many of the fea- 
tures observable are the result of extinct craters, 
though some of the smaller of the circular markings, 
Mr. Proctor thinks, are the result of the falling 
into the moon’s mass of meteoric bodies at a period 
prior to her attaining rigidity. Though we see some 
planets that have reached the death-like stage and 
others slowly tending towards it, yet when we look 
with still wider scope we see some of our own solar 
system, and some of other systems, perfecting 
towards the life period. The heat and light of one 
particular system is not lost, but go to keep up the 
eternal interchanges of cosmical vitality. 
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SCIENTIFIC SOCIETIES, 


— — 


IRON AND STEEL INSTITUTE. 


Tae spring meeting of this institute was hel“ 
last week at the Hall of the Institution of 
Civil Engineers, Great George-street ; Dr. C. W. 
Siemens, President, in the chair. 


Report of the Council. 

The Council, in presenting the ninth annu 
report, said they had much pleacure in being able 
to congratulate the members on the continued pro- 
sperity of the institute. The total number of 
metnbers exceeds nine hundred. There continues to 
be a steady accession of new members, contribu 
both by this and foreign countries, forty-seven 
being proposed for election at the meeting. The 
council submitted to the meeting of members 
at Newcastle in September last, a proposal for the 
establishment of a fund designee te recognise Mr. 
Jones’s services, and to aid his widow and family. 
This proposal was unanimously approved of, and a 
committee was appointed to carry it into effect. 
Tho council have the pleasure of announcing to the 
members that the handsome sum of £2,318 has been 
raised im response to the appeal of the committee, in- 
cluding £117 contributed by the Neweactle Reoep- 
tion Committee. The deaths of the foreign and 
general secretaries created vacancies which have 
been filled—the former by the appointment of M 
Doby, of Brussels, the latter by the appointment of 
Mr. J. S. Deans, of Darlington. The reception of 
an invitation from M. Tresoa, on behalf of the 
Socié:é des Ingenieurs Civils, to visit Paris in the 
ensuing summer, and the concurrent holding of the 
International Exhibition in that city, have induced 
the council to recommend that the next autumnal 
meetiag should be held in Paris. 


The Bessemer Medal. 


After the Secretary had read a letter from Pro- 
fessor Tunner, expressing regret at not being able to 
attend the meeting, the President said : Thanks to the 
liberal provision made by Mr. Bessemer, it was the 
pleasure and duty of their president, at the begin- 
ning of each year of office, to present the Bessemer 
gold medal to the gentleman who, in the opinion of 
the council, had distinguished himself in the branch 
of applied science which they themselves cultivated. 
The choice of the council had fallen this year upon 
a gentieman who (he thought) was pre-eminently 
entitled to the distinction. They all knew Professor 
Tunner from his works. Professor Tunner was at 
the head of a very ancient iron district. Styria 
had produced for centuries iron of very high merit. 
The cutler of Damascus had for centuries forged 
his blades of Styrian iron—at any rate Styrian irou 
had entered largely into the composition of his 
material; and he remembered that when, in 1851, 
the international jury made certain experiments 
upon the scythes sent from Styria, they were per- 
fectly surprised to find that the keen edge of those 
imploments would, without injury, cut off the head 
of a nail. That high class of material was not to 
be attributed simply to the skill of the operator. 
Nature had been very kind to the ironmaster of 
Styria in providiog him with a spathose ore of ex- 
traordinary purity, and providing him with fuel in 
abundance of the highest quality in the form of 
enormous forests. Still, with all those advan : 
results ruch as we hear of would not be realised 
without the skilful application of scientific know- 
ledge. They were very proud of their achievements 
in blast-furnaces, but the Styrian furnace—although 
a different instrument from the blast · furnaoes in this 
country — was one of peculiar merit, and the 
economical results which had been obtained were 
very surprising. He (the president) learned that a 
ton of iron was smelted with something like 13 cwt. 
of charcoal, which result was a remarkable one, 
although, of course, it had no connection whatever 
with the results obtained from the coke and inferior 
ironstone in this country. Professor Tunner might 
be said to be the leading spirit of that centre of 
industry. He need not here enlarge upon his works, 
which were well known to them, and which were 
largely quoted in their own excellent metallurgy by 
Perey ; bat Professor Tunner bad for many years 
been active in calling into existencc—or producing— 
young metallurgists, who had done good work in 
Austria, and who had also given to them indirectly 
some benefits. They were now receiving a large 
supply of ferro-manganese from the district of 
Styria—a material which they could not produce 
from materials of their own. 


Mr. I. Lowthbian Bell said, he accepted, with 
feelings of very great pleasure indeed, the duty 
which the president had imposed upon bim— namely, 
that of conveying to his friend Professor Tunner 
the mark of high esteem in which the Iron and Steel 
Institute in this country held him. 

The President stated that the first ordinary busi- 
ness on the agenda wae a discussion of one of Dr. 
Percy’s papers read at Newcastle— 
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The Protection from Oxidation of Metais by 
a Coating of their own Oxides. 


The diecussion was then commenced by Mr. 
Baker :—Dr. Percy, they would recollect, alluded 
to. and brought forward as an instance of that er- 
cellent coating, the fact of the Russian iron. Now, 
it would be in the knowledge of all gentlemen con- 
nected with iron and steel, that where the rails were 
wetted, as they usually wera, and sheet steel was 
going through—say, for the making of pen-stzal— 
they had a coating of very excellent character, and 
very much analogous to that proiuced by Professor 
Barff’s process; they might bend that sheet steel 
about without detaching the beantifully perfect 
scale which was upon it. He might also call atten- 
tion te tke glezing of the furniture on guns, which 
is done by charcoal. There, again, he thought the 
same condition obtained, but it was curious that 
they did not get that very perfect resistance of 
oxidation that appeared to have been done by Mr. 
Barff, in carrying it out. he might say, perbaps ina 
more scientific way. With copper, he had also, as 
-Other chemists perhaps have done in the laboratory, 
had experience of the beautifully coloured oxide 
of copper which occurred very often on the surface 
of copper which had been wound round the combus- 
tion-tube submitted to gas. They got there a coat- 
ing of tbe oxide which wonderfully resisted every 
action, but he must say he thought Dr. Percy had 
adduced one instance of the protection of metals by 
oxidation, which appeared to require more examina- 
tion to show that it was an absolute fact. 


Mr. Snelus asked if it would be possib'e to get 
some information from any of thc members as to the 
practical method of carrying out the procesa? Mr. 
Barff’s paper (which he had read through care- 
fully) gave them no information at all as to how the 
process was carried out practically, and be dare say 
there were many other persons like bimself who 
were anxious to make some experiments upon the 
matter, if they knew exactly the modus operandi, 
so that they might not go blundering about in the 
dark. At present there had been no description of 
a practical method of carrying out Mr. Barff's pro- 
cess on a practically large scale. 

Mr. Nursey was understood to say that results 
of investigations he had made so far back as 1862, 
showed that the pipes of a boiler were coated 
internally with a protective lining of oxide, through 
the action of the superheated ateam. It was stated 
by Professor Barff that the process could be applied 
to bridges and roofs and large pieces of iron. He 
doubted whether, except under very exceptional con- 
ditions, that application could be made, and if made, 
he (Mr. Nursey) thought it would be very undesir- 
able to introuuce a material so treated into con- 
structions of any kind. 

Mr. I. Lowthian Bell, M.P., said he very much 
questioned the truth of the last observation made by 
his friend Mr. Nursey—viz., that oxidising iron by 
superheated steam mnst necessarily weaken it, 
because they all knew the common mode of anneal- 
ing boiler-sheets was by exposing them toa high 
temperature for a considerable time, and letting 
them cool gradually. With regard to the mode of 
carrying the operation into effect, he, with his friend 
Mr. Snelus, would like to know the industrial 
method followed by Mr. Barff; but there was no 
secret as to how the Russians carried out the pro- 
cess, because that was mentioned in a paper read by 
Dr. Percy himself. The steam which had to oxidise 
the iron was removed along with the iron, and he 
had no doubt the operation of converting the iron 
or the oxide was effected by the juice of the wood. 
With reference to the use of it, he himself had seen 
in the United States many locomotive engiues 
covered with that material, i e.— engines covered 
with material made in the Russian fashion, and it 
was impossible to conceive any substance that pre- 
served its brightness, and absence of tarnish longer 
than did the iron described by Dr. Percy. 


Mr. Baker also opened the discussion on Dr. 
Percy’s other paper— 


On the Cause of the Blisters on Blister 
Steel.“ 


Mr. Baker said he would just exhibit what was 
being done daily in Sheffield for the purpose of 
utilising, perhaps, some of the materials, but also 
for the purpose of producing a certain quality of 
steel. He had examined a large number of those 
re conversions and failed to eee any blisters, which 
was an additional procf, if it were required, of Dr. 
Percy’s idea that they were formed entirely by the 
operation of oxide of iron being embedded and 
eatangled in the mass. 

The President said that, as no other gentleman 
wished te speak, he would close the discussion, add- 
ing his own testimony in favour of the views ex- 
pressed by Dr. Percy. He bimself had scen steel 
produced by fusion, subjected to beat, embedded in 
charcoal for a length of time, and bad never seen 
the slightest trace of blister upon it, which, at any 
rate, was an indirect proof that where there was no 
oxide enciosed in the metal blisters were not formed. 


Mr. I. Lowthian Bell, M P., then read a paper 
n 


The Separation of Phosphorus from Pig-Iron. 

This paper was a continuation of two preceding 
ones on the separation of carbon, silicon, sulphur, 
and phosphorus in the refining and the puddling 
furnace and the Bessemer converter, confined, how- 
ever, to the behaviour of carbon and phospborus 
when fluid cast iron is exposed to the action of the 
fused oxide or oxides of this metal. A marked 
changed is undoubtedly produced by this operation 
in cast iron. About 33 per cent. of the carbon and 
60 per cent. of the silicon are thus removed; but 
the phosphorus is only slightly affected by the treat- 
ment, while the iron sometimes absorbs sulphur 
from the coke employed in the operation. The 
writer’s claims to novelty are confined to his dis- 
covery of the infiuence of temperature in modifying 
the order of rapidity in which carbon and phos- 
phorus leave pig-iron when exposed to the action of 
oxide of iron in a state of fusion. Many experi- 
ments and analyses were quoted to prove that at a 
temperature just sufficient to keep the substances 
liquid, the phosphorus was eliminated more readily 
than at a much higher temperature. As to the 
adaptability of the purified iron for steel, Mr. Bell 
feels bound to admit that if O'l per cent. has to be 
considered as the limit to which phosphorus can be 
tolerated in steel, he has still to look forward to the 
future for the realisation of his hopes. The main 
result of his experiment was, that 8 tons of iron, 
containing on an average above 1'5 per cent. of 
phosphorus, had this impurity diminished to 0:229 
per cent. The uniformity of results in working 
this process appears to be rather a quest.on ot 
mechanical arrangement than one of chemical diffi- 
culty. Some experiments on the conversion of this 
purified iron into steel were carried out at Wool- 
wich by Mr. Price, and the results were quoted, and 
eamples shown. 

Professor Williamson sail be rose to congratu- 
late the institute on having received so extremely 
valuable a report upon that subject. The additional 
knowledge with which Mr. Bell had favonred them 
beyond that which was communicated at Newcastle 
was, in several respects, as members had no doubt 
noticed, of considerable importance. He would not 
presume, after the account with which Mr. Bell had 
favoured them, to go into any analysis or particu- 
lars of his experiments, because, of course, that 
would claim very great attention, aud depend upon 
the particulars in each case, in order to obtain the 
results recorded; but many of his results appeared 
already to be of considerable importance, and 
e:pecially those which showed the importance of 
regulating the position of what he might call ths 
washing materials, oxide of iron, rendered fluid 
partly by silicon and partly by other materials, by 
which the remova) of the silicon and phosphorus had 
been effected. Of course members were perfectly 
well aware that in the operation the oxide of iron 
had to de two things, as, in fact, Mr. Bell so clearly 
pointed out. One part of it had to supply oxygen 
to the phosphorus, which had to be removed, of 
course, thereby being reduced to the metallic state 
of iron ; whilst another part had to lay hold of, and 
to keep hold of, the phosphoric acid which had been 
formed. Now, he noticed among the earlier state- 
ments of Mr. Bell’s paper, a summary of the average 
of oxide of iron, which, according to the particular 
proportion, would be required to remove the phos- 
phorus from atonof pig. The quantity was consider- 
ahle—ten cwt. to the ton. Now he had no doubt 
whatever that it had occurred to Mr. Bell to diminish 
the amount of oxide of iron which was used by replac- 
ing that part of it which had not got to give up 
oxygen, but which had merely to act as a base—eitber 
lime or some other base—whieh wae of comparatively 
little value. Of course any base which was strong 
enough at the temperature at which the operation 
was performed would do instead of oxide of iron to 
keap hold of phosphoric acid when it was formed, 
and it was of course well known to all members 
that if instead of having chiefly one base present in 
their ciuder or slag, if they had several—perhaps 
with one or the other bases in addition to oxide of 
iron—that they would thereby favour one condition 
which was apparently of great importance in this 
operation—namely, the fluidity of the mass. Of 
course salts of silica containing a good many bases 
were, ns a rule, more fusible, and required a lower 
temperature in order to be made liquid, than silicates 
of one base, or of few bases, and he had very little 
doubt that Mr. Bell, who was so keenly alive to all 
the conditions which bore on that great problem 
which he had worked out, had already had occasion 
to replace someof the oxide of iron which had been 
present ın these experiments by another base, or 
other bases, for the purpose of doing that part of 
the work which oxide of iron was intended to do. 


Mr. Snelus said Professor Williamson had spsken 
about what be considered of the utmost importance, 
and it so bappened that he had bit upon the nail 
which he (Mr. Snelus) had been trying to drive 
home for a considerable time. Six years ago he 
took out a patent for using lime for the lining of 
puddling and other furnaces. That patent was still 
valid, and he bad refrained from sayirg anything 


six years he had been trying to devise some mechani- 
cal means for applying it in practice. He believed 
he had succeeded now in doing so, and he should 
not have risen on the present occasion, nor, indeed, 
until it had been perfected in practice, had it not 
been that Professor Williamson had raised the 
question as to the effect of using another oxide in 
order to do the duty which Mr. Bell made the oxide 
of iron do in double proportion. Professor William- 
son had mentioned the oxide of iron in Mr. Bell’s 
process as doing a double duty. It had done that 
of supplying oxygen to the phosphorus in his molten 
metal; the oxide of iron had also done the duty of 
combining with the phosphoric acid so produced, and 
many years ago the same idea occurred to him (Mr. 
Saelus). He put it into practice, and he had told 
casually a good many members of the institute six 
years ago that he had succeeded in reducing phos 

phorus in Cleveland pig-iron down to under 0'1 per 
cent., using limestone as the lining of his fornace, 
and the president would remember, no doubt, that 
be attempted to use the sane material in his re- 
volving furnace. He(Mr. Snelus) went to see it at 
work at Birmingham, and there was a difficulty 
in using it. It occurred to him what the difficulty 
was. He thought still, as he thought then, that it 
was simply one of temperature. The revolving 
furnace was not an instrument in which so far Mr. 
Siemens had been able to get up a very high 
temperuture—certainly not as high as he had been 
able to get in the fixed melting furnace—and the 
consequence was, that, in the experiments which 
were tried at Birmingham, the lining material 
of lime did not get sufficiently heated to get 
hardened, and that involved the lime peeling off, 
and mixing with the ball of iron, and there was 
considerable difficulty in dealing with the material 
under those cireumstances. Previous totbat he had 
himeelf lined a Bessemer converter with limestone, 
and he might mention that the reault he got there 
from 3 or 4 tons of iron so treated, perfectly cor- 
roborated the fact that he had ascertained in dealing 
with a hundred-weight and a half of iron—that the 
phosphorus was almost perfectly eliminated under 
those circumstances. In the Beasemer process he 
thought there were practical difficulties in applying 
the lime in a Bessemer veseel—there were practical 
difficultics in applying it in Mr. Siemens’ rotating 
furnace; and thoee difficulties he had been beating 
his brains about for several years past in order to 
overcome, and he hoped soon to have the opportu- 
nity of putting the thing into practical operation. 

Mr. Riley said it was most important that engi- 
neers and metallurgists should come to some definite 
opinion as to the maximum amount of phosphorus 
which it was possible to have in a steel rail. Some 
years since he had several rails taken up on the 
Great Northern line. Mr. Price Williams read a 
paper on the Life of Steel Rails,“ and he (Mr. 
Riley) found in several of these steel rails there 
was as much as 274 of phosphorus in them. Those 
rails were steel, and he believed he was correct in 
saying that they were now down on the Great 
Northern Line, and if so, they bad been down six 
years. He thought it would come to a question as 
to what amount of phosphorus they could do with 
in steel rails ; his impression was that they could do 
with considerably more than 3-10ths per cent. 

After some conversational remarks from several 
members, Mr. Sidney Thomas said he had no ia- 
tention of saying anytking to-day, but as the 
eubject of the Bessemer converter had been opened, 
it might be of interest to members to know that he 
had been enabled by the assistance of Mr. Martin, 
of Blaenavon, to remove phosphorus almost entirely 
by the Bessemer converter. Of course that state- 
ment would meet with a smile of incredulity— 
gentlemen would scarcely believe it, but he had the 
results in his pocket of some hundred and odd 
analyses by Mr. Gilchrist, who had bad almost the 
entire conduct of the experiments, varying from 
the very small quantity of six pounds up to ten 
hundredweight, and the results all carried out the 
theory with which he originally started, and showed 
that in their worst results 20 per cent. of phos- 
phorus was removed, and in their best he must say 
that 99°9 was removed, and they hoped that they had 
overcome the practical difficulties that had hitherto 
stood in the way. Ho hoped to lay the results 
before them at a future time. 

The President said Mr. Bell had contributed some 
valuable facts which interested a great many of them. 
He found that he could, by treating Cleveland pig- 
metal in a rotary furnace, such as they raw at the 
Clarence Works, reduce the phosphoras to the 
extent of from 3-l0ths to 4-10ths per cent. But 
other results had been given, showing that the 
phosphorus had been reduced below 1-10th per cent. 
The slag produced gave 6-10ths and a fraction per 
cent. of phosphoric acid, he supposed, whereas the 
phosphorus in the metal in that case had been 
reducei to 1-7th per cent. Now, as regards these 
two figures, they agree very much with the results 
which he found in treating the same subject in 
another way. At Towcester, in the rotative fur- 
nace the slag generally was fonnd to contsin about 


about it at these meetings, because he knew the | 6-10ths to 7-10ths, sometimes 8-10ths of phosphoric 
value of the essence of the thing, and for the last | acid; but the metal produced in that process had 
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been brought to a very low percentage indeed. So 
far, then, they might consider it as an accomplished 
fact, that, whetber they dealt with pig-metal, or 
whether they dealt with ores containing a large per- 
centage of phosphorus, that phosphorus could be 
eliminated to such an extent as to make that metal 
perfectly applicable for the production of steel. The 
uestion of the relative merit of the two modes of 
doing it was one of expense, and on that subject 
they were still without sufficient information. Mr. 
Bell gave them certain data, commencing with 
Cleveland pig-metal. He subjected that metal to a 
refining process, and in that operation he used 
10ewt. of oxide per ton of iron. Now, without 
wishing in any way to discourage Mr. Bell and his 
friends, he thought that he would have to modify 
that process before he could tempt steel manufac- 
turers to use it practically. The employment of 
l0ewt. of rich oxide of iron would form an item of 
expense altogether ont of proportion to what was 
now practically admissible. l0cwt. of rich oxide 
could not be valued at less than probably 103., and 
adding to that the cost of the operation itself, the 
fuel used, be thought there could be no margin in 
favour of using the cheaper Cleveland metal as 
compared to the dearer Cumberland metal; but, as 
Dr. Williamson had said, other bases might be 
found to take the place of oxide of iron; and Mr. 
Snelus had brought before them a scheme 
which he bad been working out—the substitution 
of lime for lining. Certainly he (the Presi- 
dent) looked with much favour npon that pro- 
poral and made an experiment at his experi- 
mental works at Birmingham with a lining of tbat 
description. The difficulty they encountered was 
that the lining itself was not sufficiently hard to 
resist the action of the charges. It might be that 
they did not get sufficient heat to consolidate it, but 
also the limestone which they used contained mag- 
nesia to some extent, which he thought made it 
fusible, so that they did not obtain satisfactory 
results. As regards the question of phosphorus in 
the steel, he might state with some confidence 
having madea great many experiments, and seen 
the results upon a large ecale in a process of making 
steel for materials containing a considerable amount 
of phosphorus. There was no difficulty, for in- 
stance, in converting eld iron rails (which might be. 
ton great extent at least, Cleveland rails) into steel 
rails of such quality as might entisfy all the mecha- 
nical tests which engineers ius is ted upon. The limit 
which he sbould assign to phosphorus in such 
material was ł per cent.; increasing the amount of 
phosphorus in steel nd + per cent. there was 
great danger of making the steel brittle—that is to 
say, of making it fail under the test of a falling 
weight. That difficulty increased very much with 
the reduction of temperature. On a hot summer's 
day such a rail might resist the test, but on a cold 
winter's day it would no longer de so. Another 
very essential condition was that the stcel rail, con- 
taining 4 per cent. of phosphorus, should contain 
certainly less than 2-10ths per cent. of carbon, and 
considerably le:s to withstand the falling weight 
test, and therefore it must contain a considerable 
percentage—exceeding 7-10tbs per cent. certainly— 
of manganese. Such metal would stand almost any 
ordinary mechanical test that might be applied to it, 
but should never be used for producing forgings. It 
might be said that manganese was to a steelmaker 
what charity was in religion—it covered a multitude 
of sina, and those things were of a lucifer kind— 
phosphorus and sulphur. If they gave him the worst 
classes of iron, and wished bim to make steel of it 
tbat would stand the Admiralty test, he would 
undertake to do it, but such steel should nevertheless 
not be used in such applications as were now 
contemplated of mild steel. No boiler should be 
made of it, no forgings should be made of it, and, 
he thonght also, no shaft should be made of it. 


Mr. I. Lowthian Bell, M.P., said be recognised 
to the fullest the very correct view which bad been 
laid down by Professor Williamson, with regard to 
the double duty played by the oxide of iron, and that 
the double duty was actually performed was obvious 
from the analysis which was given in the paper he 
had read, and by which it would be seen that the 
quantity of peroxide of iron existed to a much 
greater extent in the oxide before it was used than 
afterwards, indicating, of course, that the excess of 
oxygen had been given up from oxidising the phos- 
phorus. With regard to the quantity of oxide, which 
would at the same time answer what the president 
had ssid on the matter, he would call attention to 
the fact that he had merely assumed l0cwt. as a 
hypothetical quantity. He might instance that in 
the event of their considering 6 per cent. of phos- 
phoric acid to be the extent to which that substance 
could be permitted to exist in the resulting cinder, 
then they must expect to have to use 10 cwt. of oxide 
of iron. If he were to tell them not one-half had 
been used to the ton of iron, he would still be 
within the mark. The experiments in connection 
with lime were not in a sufficiently advanced condi- 
tion to enable him to deal with the matter at present. 
As soon as he had examined the question narrowly he 
should bave much pleasure, in the event of the institute 
wishing it, to communicate to them the results of 


those investigations. Now, with regard to the use 
of lime in a puddling furnace, of course he had not 
had the privilege of seeing the experiment referred 
to by his friend Mr. Snelus; but he might say this, 
that the Walker Iron Works in the year 1850, which 
was therefore twenty-seven years ago, and at that 
time—and he thought his friend Mr. Wales would 
bear him out in what he said—the plentiful applica- 
tion of iron ore as a material for fettling was a thing 
that they never heard of before, and almost the only 
foreign material that they ever were permitted to 
introduce into their puddling furnaces was limestone. 
The entire fettling of the puddling furnace at Walker 
for at least five years anterior to the year 1850, 
were performed exclusively with ironstone. With 
regard to the phosphorus, and separating the phos- 
phorus from the residual or residuary product, that, 
undoubtedly, was a question of very great import- 
ance. He made a calculation upon one occasion as 
to the loss that the presence of phosphorus in Cleve- 
land pig-iron entailed upon the world. He made out 
in the first place, that it did other pig-iron a world 
of barm, and in the second place it would have done 
the whole world a world of good if they could have 
placed it under other circumstances. He might tell 
Mr. Fox that they had already been following that 
branch of the subject; but he was too intent at 
present on getting their iron free from phosphorus 
to pay much attention tothe use of phosphorus when 
so got. Now, to go back to the question of the 
quantity of oxide required, of course, as they very 
properly put it, the whole value of the thing was 
what it was good for. If he proposed, for instance, 
to use a quantity of gold, or any very expensive 
material in the operation in question, and that 
quantity of gold or expensive material amounted, 
per cent., to more than the value of the improvement, 
then, of conrse, he must make his bow and go; but 
he did not think he had arrived at that; he thought 
they might do with a very much less quantity than 
he had mentioned himself. 

Mr. J. Ireland then read a paper on some recent 
improvements in the manufacture of 


Iron Sponge 


by the Blair process. The author described the 
ordinary method of constructing the furnaces for 
the produstiog of iron sponge, and afterwards ex- 
plained the improvements he had recently affected 
in their details. Ho stated thatin the autumn of 
last year he was requested by the Indian Govern- 
ment to reduce some of the iron ore, of which there 
are large deposits some 50 miles distant from the 
Warora ooalfields, the condition being that the ore 
must be reduced with Warora coal, a quantity of 
each having been sent over here from India. The 
ore is magnetic, very rich and pure, containing over 
70 per cent. of metallic iron. The coal, on the 
other hand, is very poor, being a black lignite, 
containing about 15 per cent. of ash and 10 per cent. 
of water, besides a great number of sulphur pyrites, 
and it will not coke. Mr. Ireland operated on some 
20 tons of the Indian ore, and iron sponge of 
uniform and excellent quality was produced, part 
of which had been since made into first-class tool 
steel, and some of it melted in a cupola into pig- 
metal. The Indian Government ara so satisfied 
with the experiment that the question of erecting 
works on this principle for the manufacture of iron 
and steel in India is now under consideration by the 
council. 
Mr. Michael Scott read a paper on 


Steel-Casting Apparatus, 

in which be described an arrangement which had 
been successfully applied to the Siemens open- hearth 
steel-melting furnace in order to facilitate the 
casting of ingots. It consists of an iron trough lined 
with tiles, closed at both ends, and mounted upon a 
small crane hinged to an iron column, upon which 
rests the ladle which primarily receives the metal 
from the furnace. The spoat and crane revolve on 
the vertical axis of the latter in a horizontal plane, 
and the moulds being arranged circularly around the 
column, the oater end of the spout is brought 
successively over the moulds, when the small stoppers 
being raised by levers, metal flowing from the ladle 
passes into the moulds. The smali stoppers are then 
lowered, so as to close the orifices in the nozzles and 
stop the flow of metal through them, and the spout 
is turned until it is over avother pair of moulds, 
which are filled in a similar manner, and so on until 
all the metal is run. Mr. Scott suggested the use 
of this apparatus ina modified form in Bessemer pits 

Mr. Bessemer pointed out several practical objec- 
tions to the use of such an apparatus in connection 
with the Bessemer process, however well it might 
answer when applied to the Siemens process. 

Mr. Charles Wood read a paper on the 


Production and Depreciation of Rails, 
and the application of iron and steel to the perma- 
nent way of railways. Mr. Wood observed that the 
total mileage of tbe railways of the world was 
206,000 miles. Deducting 17,000 miles for the 
United Kingdom gave 189,000, while, adding to the 
latter figure 25 ner cent. for sidings, stations, and 
double lines, brought the total mileage outside the 
United Kingdom to 238,000 miles. Taking these 


238,000 miles at 108 tons per mile gives 25,704,000 
tons as the tonnage outside the United Kingdom, 
while it is 4,500,000 within the kingdom, making a 
gross weight of 30,204,000 tons of rails in use in the 
world. It was explained that the 17,000 miles of 
railway in the United Kingdom were taken as being 
donble, as although some were single, yet stations, 
sidings, and private lines gave a considerable addi- 
tion. The average life of a rail being calculated at 
ten years theoretically brought the annual require- 
ments of the world to 4,110,400 tess. The total 
annual make, however, was only 2,745,000 tons, so 
that there was a deficiency in demand of 1,365,000 
tons per annum. To this extent, therefore, Mr. 
Wood argued that orders were being kept back in 
consequence of the depression of the times, but that 
ultimately there must bea powerful reaction and 
good times for the railmakers. He suggested that 
railway companies should avail themselves of the 
present low prices for purchasing stocks of rails. 
Mr. Wood then pointed ont the defects and disad- 
vantages of timber-laid permanent way, and after 
describing various forms of iron permanent-way in 
use on the Continent and in India, he intreduced to 
notice a system of iron-way designed by himself. 


This system consists of a wrought-iron inverted 


trough cross sleeper with a special arrangement of 
clip-jaw in which tbe rail is held by means of a 
wooden key. The sleeper, with its two clip chairs 
and two wooden railway keys, five pieces in all, 
forms a very simple arrangement. 

Mr. Price Williams, referring to the life of a 
rail, observed that that was a very difficalt question 
to determine, owing to the great varieties of traffic 
on different railways, and to the fact that both iron 
and steel rails were still used. When the use of 
iron rails had been discontinued and steel rails 
alone wera used—which in course of time they would 
be—tben only could the life of a rail be definitively 
calculated. The life of a rail, moreover, had to be 
estimated by the amount of traffic passing over it, 
combined with the speed at which that traffic 
moved. 

Mr. C. B. Holland read a paper, in which he de- 
scribed the manufacture of Bessemer steel and steel 
rails at the works of Messrs. Brown, Bayley, and 
Dixon, at Sheffield. 

Dr. Percy, F.R.S., placed before the meeting 
some particulars as to the manufacture of Japauese 
copper. Bars of this metal present a beautiful rose- 
coloured tint on their surface, which is due to an 
extremely thin and pertinaciously adherent film of 
red oxide of copper or cuprous oxide. This tint is 
not in the least degree affccted by free exposure 
to the atmosphere. Dr. Percy placed before the 
meeting bars which he had possessed for 30 years, 
and which hai undergone no change, althoug 
freely exposed to the atmoaphere. The secret of 
this result lies in casting the copper under water, 
the metal being very highly heated and the water 
being also made hot. Dr. Percy stated that he had 
succeeded in casting copper in this way, and had 
produced similar results to those shown in the 
Japanese metal. 

The concluding paper was read by Mr. C. H. 
Halcomb, in which he described a new form of 
joint for rails, which is being tried on the Midland 
and other railways. It is known as the Acaster 
joint, and embodies the application of the principle 
of the wodge. It is made of stcel, is about 18in. 
long, and may be described as a kind of clip, held 
up to its work by wedge pieces with serrated edges 
to prevent it slipping. So far as it has been tried 
it is stated to bave answered well as a means of 
joining tbe ends of rails. 


THE INSTITUTION OF CIVIL 
ENGINEERS. 


A? the meeting on March 26, Mr. Bateman, 
President, in the chair, the paper read was on 


Direct Acting or Non-Rotative Pumping 
Engines and Pumps, 

by Mr. Henry Davey, Assoc. Inst. C.E. The 
author discussed some new forms of direct acting 
pumping engines sud pumps, as a question of 
relative cost and efficiency, illustrating his argu- 
ments by practical examples. The direct acting 
engine had a wider sphere of application in minin 

operations than elsewhere, and experience had prov 

it tv be the best type for deep mine aud heavy pump- 
ing. Until lately, the Cornish had been the only 
direct acting expansive engine. It was a very 
economical machine under favourable circumstances, 
but its range of expansive working was limited. 
Compound rotative engines had been made to do a 
higher duty than Cornish engines. In the earl 

days of pumping, Hornblower, Trevithick, Woolf, 
and Sims experimented with compound Cornish 
engines in Cornwall; but these attemps had failed 
because the engines were single acting, and the dis- 
tribution of steam was such as to lead to great 
thermal loss from the cooling influence of the oon- 
denser. From these and other practical defects the 
engines feil into disuse. To work direct acting 
engines expansively, certain conditions were neces- 
sary. An inert mass must be provided, which, by 


90 


its inertia at the beginning and momentum towards 


the end of the stroke, should compensate for the 
diminishing pressure of the expanding steam 
empleyed in overcoming the almost uniform resist- 
ance of the pump. In single cylinder engines this 
involved heavy initial strains, considerable piston 
speeds, and a large inert mass to render a bigh 
degree of expansion pessible. These obstacless were 
removed in the direct double acting compound 
engine. This part of the subject was graphically 
illustrated by indicator and velocity diagrams, taken 
from compound and Cornish engines under various 
conditions of working. the results being tabulated. 
The relative cost of compound and of Cornish 
engines was next compared, ani it was shown thut 
the cost of the engine and buildings was less for the 
compound than for the Cornish engine. The author 
then described certain improvements in valve gears, 
and discussed the construction of pumps and pump 
valves, advocating much heavier lifts than those 
commonly used. As examples, a 200-H P. compound 
engine, employed underground, in forcing against a 
column 1, 100ft in height, and a 600-H. P. compound 
engine, actuating two 20-inch plungers by spears, 
against a column of 700ft., were referred to. An 
improved form of pump work was adopted to render 
such heavy lifts practicable aud safe. Twenty 
varieties of pump valves were illustrated, and 
diagrams of the lift of pump valves, and others 
showing the shocks produced in the opening and 
closing of valves, were exhibited. In an addendum 
the author touched briefly on three questions of 
special interest in connection with the subject of the 

per. These related to the economical use of stcam, 
in regard to the degree of expansion, as to how 
greater economy might be secured, and as to the 
condition of maximum efficiency. 


SOCIETY OF ENGINEERS. 


AF a meeting of the Society of Engineers, held on 
Monday evening, April Ist, in the Society’s 
Hall, Victoria-street, Westminster, Mr. J. Bernays, 
Vice-President, in the chair, a paper was read by 
Mr. W. Schiinheyder on Equalisirg the Wear iu 
Horizontal Steam Cylinders.” The author, after 
noticing the large extent to which the horizontal 
engine was used at the present time, in preference to 
the older type, the beam engine, explained that one 
objection to its use was the great and unequal wear 
of the cylinder, which was due to the weight of the 
piston continually rubbing bachwards and forwards 
on it, and to the difficulty found in lubricating it 
sufficiently, especially when the cylinder was kept 
hot by the now universal steam jacket. After 
eaumernating the evils resulting from the unequal 
wear of cylinders and pistons, the most important 
expedients for preventing it were described, and the 
author's reasons given why they could not fulfil their 
purpose in practice. The author then gave a de- 
scription of his method of remedying the evil. This 
was stated to consist in making the piston-rod with 
a camber or upward bond, in such a manner as that, 
when loaded with the weight of the piston and 
placed in the cylinder, it assumed a straight line, 
and transferred the weight to outside guides. 
tes tools are used, which render the production 
these rods easy and certain. 


THE METEOROLOGICAL SOCIETY. 


HE usual monthly meeting of this society was 
held on Wednesday, the 20th nit., at the 
Institution of Civil Engineers; Mr. C. Greaves, 
President, in the chair. Mr. B. L. Smith was 
elected a Fellow. ‘The discussion on Dr. Tripe’s 
paper “Ou the Winter Climate of Some English 
Seaside Health Resorts, was resumed and con- 
cluded, after which the following papers were read : 
—‘* Notes on a Waters pout by Captain W. Wat- 
son, F. M. S.; Notes on the Occurrence of Globular 
Lightning and of Waterspouts io County Donegal. 
Ireland,” by M. Fitzgerald ; and ‘‘ Observations of 
Rainfall at Sea, by W. J. Black. 
The discussion on the subjects of waterspouts 
and globular lightning was adjourned till the next 
meeting on April 17th. 


A Pocket Counter.—Mr. Browning has intro- 
duced a useful little instrument, patented by Mr. A. 
Sainte, which is admirably adapted for indicating 
the number of revolutions of shafts and pulleys. 
The counter is sold in a case suitable for the pocket, 
and is accompanied by accessories for attachirg to 
different parts of moving machinery. Its chief 
merit is that by means of a spring clump the wheels 
can be ret back to zero instantly, and as they bave 
sets of figures for forward and backward motiens. 
the apeed can be rend off at a glance. The instru- 
ment is well adapted for all purposes of revolution 
counting, and is especially applicable to those cases 
in which a periodical examination of the relative 
speeds of different shafts and spindles is necessary 
to secure good work. The labour of going round a 
mill and taking the speeds will be much reduced by 
means of this handy counter. 
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SCIENTIFIC NEWS. 


E announced last week the death of Dr. 
R. J. Mayer, who died at Heilbronn, on 
the 20th of March, aged 63. This distinguished 
German physician devoted his leisure to the in- 
vestigation of abstruse questions in physical 
science, and so long agoas 1842 he published a 
paper in which the relations subsisting be- 
tween heat and work were defined, and a calcu- 
lation of the mechanical equivalent of heat was 
given. That the calculation afterwards proved 
to be erroneous in no way detracts from the 
merits of Mayer, for certain data required for 
the accurate computation of the mechanical 
equivalent were then unavailable, or available 
only in a defective form, and the calculation 
was found to agree fairly with Joule’s when 
based on the more accurate knowledge subse- 
quently gained. Mayer's work, it must be 
remembered, was not of an experimental 
nature: he had not the means to check his 
hypotheses by practical tests, but worked out 
his theories in his study. In 1845 he published 
a remarkable paper on “Organic Motion and 
Nutrition,” and in 1848 appeared his famous 
essay on Celestial Dynamics,” in which he 
propounded the hypothesis that the sun’s heat 
is maintained by weteoric matter drawn into 
its furnaces. His paper on the mechanical 
equivalent of heat was published in 1851, and 
proved to be his last, for his mind became un- 
hinged by the severe labours he had undergone 
and the absence of appreciation, not to say re- 
buffs, he met with amongst his scientific con- 
temporaries. Dr. Robert Julius Mayer was one 
of those gigantic intellects which make them- 
selves felt under any circumstances. Under 
more favourable conditions he would have 
taken without dispute that prominent place in 
the ranks of scientific men which cannot be 
denied him now by those who at one time 
depreciated his work. 


On the saine day Prof. A. Lamy died at Paris, 
where for mauy years he had occupied the chair 
of Industrial Chemistry at the Ecole Centrale. 
He is chiefly memorable for his isolation and 
examination of the properties of thallium, the 
discovery of which was at one time claimed for 
him in opposition to Crookes. That claim could 
not, however, be maintained, but M. Lamy 
speedily took the lead in working out the new 
metal and its properties. In 1869 he invented 
the pyromerers known by his name, and he was 
also the first to obtain induction currents from 
terrestrial magnetism. 


The annual meeting of the Chemical Society 
was held last Saturday; Dr. Gladstone, presi- 
dent, in the chair. In his report the president 
referred to the past year as an eventful one in 
the history of the society, its precise position 
and the value of its fellowship having been set 
at rest. The fund for the encouragement of 
research had come into operation, and the 
society was now a purely learned body, the 
Institute of Chemistry having been founded to 
support the professional interests of chemists. 
The society has nearly 1,000 fellows on its 
list, and isin a flourishing condition. 


The small planet discovered by Herr Palisa 
on the 28th of February (No. 184) has been 
named Deiopeia. 


The Selenographical Society, of which some 
mention has already been made in our columns, 
has been established to promote the advance 
of selenography by aiding those engaged in the 
study of the surface of the moon, by affording 
them information, and by giving them oppor- 
tunities of consulting the work of fellow- 
labourers. Mr. W. R. Birt is the president, the 

tev. W. J. B. Richards, treasurer, and Mr. 
Herbert Sadler, 32, Mnnor- street. Clapham, is 
the seerctary. The Rev. T. W. Webb and 
Messrs. G. Knott, A. A, Common, N. E. Green, 
E. G. Loder, J. W. Durrad, and E. Neison are 
amongst those who have already joined. The 
annual subscription is half a guinea. 


The Patent Reform Bill, introduced by Mr. 
G. Anderson, M.P. for Glasgow, is understood 
to have been drafted under the auspices of a 
committee, of which Sir W. Thomson is presi- 
dent. The bill, we need scarcely say, proposes 
to reduce the fees, and is generally adapted to 
promote and encourage invention. It has, how- 
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ever, little chance of becoming an Act this 
session, unless the House suddenly determines 
to do something. 


Some important experiments were made last 
week at the works of the Leeds Forge Company 
in testing the comparative strength of a plain 
boiler flue, and one of similar dimensions on 
Fox’s patent corrugated principle. The former 
yielded under an hydraulic pressure of 200lb., 
whereas the corrugated flues—of course, of a 
similar quality of metal and of the same thick- 
ness—could not be bulged until a pressure of 
450lb. was reached. This result was deemed 
unsatisfactory, and on examination it was dis- 
covered that at the point of collapse there was 
a defect in the weld. Previous tests had estab- 
lished the fact that the corrugated flue could 
withstand a pressure of 1,00Ulb. to the square 
inch. 


At the general meeting of the Institution of 
Mechanical Engineers, on the lith inst., a 
scientific investigation of the cost at which 
different descriptions of railway traffic are car- 
ried on will be brought before the members. 
The meeting is expected to be largely attended 
by members and those interested in railway 
matters. 


It is stated that Prof. Emerson Reynolds has 
discovered a new explosive, compounded of 
two substances which can be kept apart with- 
out risk, and can be mixed as required to form 
a valuable blasting and explosive agent. The 
powder is a mixture of 75 parts of chlorate of 
potassium with 25 parts of sulphurea, a body 
discovered by Prof. Reynolds some years ago, 
which can be obtained in quantity from a 
waste product of gas manufacture. The new 
explosive is a white powder, which can be 
ignited at a lower temperature than gunpowder, 
and leaves less solid residue. 


The Journal of Horticulture says that Mr. 
Thomas Jackson, gardener to Col. Battersby, 
died lately at the age of 106, retaining all his 
faculties to the last. He came of a long-lived 
stock, for his father is said to have reached the 
age of 115 years. 


The preparations for M. Giffard’s gigantic cap- 
tive balloon, to be located behind the Tuileries, 
are progressing. The work of stitching the case 
was commenced last week, 100 women being 
employed. Its dimensions are 55 metres by 36, 
or 180ft. by 118ft. ‘The car will contain 50 
persons, and the cable will be 600 metres long. 


A new process adopted by M. Pellet, an 
engineer and chemist in Paris, for photographic 
reproduction, in blue lines on white paper, of 
industrial drawings, plans, maps, &c., has re- 
cently been brought before the French Société 
d’Encouragement. It is based on the property 
of perchloride of iron of being reduced to pro- 
tochloride by light. The latter salt is not 
changed by a solution of prussiate of potash, 
while the former is immediately coloured blue. 
The copying paper is sensitised by immersion 
in a bath formed of 100 of water, and 10 of 
perchloride of iron, and 5 of oxalic acid (or 
other vegetable acid). The drawing, on trans- 
parent paper, is placed on a dry sheet of the 
copying paper, which is called“ cyanofer,“ and 
exposed to tbe light under glass (15 to 30 
seconds to the sun in summer, and 40 to 70 
seconds in winter; in shade the exposure varies 
from 2 to 40 minutes, according to weather). 
The electric light may be used. After exposure 
the sheet is placed in a bath of prussiate of 
potash (15 to 18 per cent. of water), which 
immediately colours blue all the parts where 
the perchloride has remained intact, but does 
not affect the parts where the salt has been re- 
duced by the light. Then the drawing is 
washed with water, and passed into a bath of 
8 to 10 per cent. of hydrochloric acid, which re- 
moves the salt of protoxide of iron; then it is 
washed again and dried. The drawing now 
appears in deep blue tints on a very white 
ground, and has the aspect of a drawing made 
by hand with blue ink. 


A telephone on quite a new principle has 
been invented by M. Bregnet. It is an appli- 
cation of the electrical phcnomena observed 
by M. Lippmann in capillary tubes. Each in- 
strument (according to one arrangement), 
consists of a cylindrical vessel containing some 
mercury with acidulated water above it. Into 
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this latter liquid, but not reaching the mercury, 
penetrates-a vertical tube drawn to a point 
below, and also containing mercury. The mer- 
cury of the tubes of the two instruments is 
connected by means of a wire issuing at the 
side; and the mercury of the two vessels is 
similarly connected. The vibrations produced 
by the voice in the air above the mercury in 
one tube are translated into variations of elec- 
tromotive force in the mercury, and cor- 
responding vibrations are produced in the air 
over the liquid metal in the other tube. (M. 
Bregnet’s paper on the subject will be found in 
Comptes Rendus). 


From certain ancient texts it appears (ac- 
cording to M. Muller), that the Incas knew 
the method of protecting crops from the action 
of frost by means of smoke, rendering the air 
less transparent. Severe laws rendered this 
intelligent practice obligatory. After the 
Spanish conquest it fell into desuetude, and 
the frost made impossible numerous kinds of 
cultivation that had before been very produc- 
tive. 

Recent researches by Boll, Kühne, and 
Ewald make it very probable that a photo- 
chemical process takes place in the retina in 
each act of vision, and that the material sensi- 
tive to light is provisionally accumulated ; 
while it is regenerated after each act of vision. 
M. Donders has also observed that if the eye 
be exposed to a gradually increasing impres- 
sion, a moment comes when nothing can be 
seen, and it can then be demonstrated with the 
ophthalmoscope that the vessels of the retina 
are empty of blood; which would indicate that 
the visual material passes directly from the 
blood into the retina, and is replaced from the 
blood. Some experiments in support of this 
view have been recently made by M. Exner. 
In one of these the field of vision was divided 

into a white and a black half, and a white 
circle was brought into the black half. This 
was at first covered, however. The eye was 
kept fixed on the boundary of the two halves 
until the white appeared nearly black. The 
screen of the white circle was now removed. 

The circle appeared distinctly white, and only 

lost its whiteness gradually. This is explained 
by supposing that the supply of visual mate- 
rial in the retina, which with the defective cir- 
culation was not made good, was consumed in 
the one-half of the field of vision, but in the 
other black half could still serve for perception 
of the white circle. 


The scintillation of stars continues to occupy 
M. Montigny’s attention, and ina recent paper 
to the Belgian Academy he discusses a series 
of observations which seem fully to demon- 
strate that stars whose spectra are charac- 
terised by dark bands and black lines scintillate 
less than stars with fine and numerous 
spectral lines, and much less than those whose 
spectra present only a few of the principal lines. 
With regard to the colours in scintillation— 
which are principally red, orange, yellow, green, 
green-blue, blue, and violet—he mentions, inter 
alia, that blue seems generally to predominate 
over the other colours in rainy weather. Red 
is the most constant type; green and violet 
are very rare, yellow is rarely absent, and 
orange is very frequently predominant. 


It is ‘stated by Dr. Cones, of the U.S. 
Survey, that a breed cf solid-hoofed pigs has 
apparently been established in Texas. The 
terminal phalanges of the toes are united to 
form a single broad phalanx; above this, how- 
ever, the other two phalanges of each of the 
two principal digits remain perfectly distinct. 
The hoof is perfectly solid, and on its sole there 
is a broad angular elevation of horny substance, 
which is curiously like the frog of the horse's 
hoof. The breed is so firmly established that 
no tendency to revert to the original and nor- 
mal form is observable. It is further stated 
that in the cross of a solid-hoofed boar with a 
sow of the ordinary type a majority of the litter 
have the peculiarity of the male parent. 


There was cast at Creusot the other day an 
ingot of steel weighing 90,000 kilogrammes. 
The operation succeeded perfectly, and M. 
Schneider was encouraged to go atill further. 
He is preparing to cast an ingot of 125,000 
kilogrammes, or two anda-half times the weight 
of the largest piece which has ever been pro- 
duced at the Krupp works. 


LETTERS TO THE EDITOR, 


— 

(We do not hold ourselves responsible for the opinions of 
aur correspondents, The Editor respectsully requests that all 
sommunications should be drawn up as briefly as possible.; 

All communications should be addressed to the Editor of the 
ooo MeEcHANIO, 31, Tavistock-street, Covent-garden 


All Cheques and Post-office Orders to be made Payabl- to 
J. PasMORE KDWARDS, 

, e In order to facilitate reference, Correspondents, when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the pago on 
which it appears, 

J would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of phiysicks: a vice 
from whence great inconveniences derive their original.“ 
—Montaigne’s Essays. 

— . — 

“ORGANON’S”? ORGAN AND OTHER 

THINGS. 


[14165.)—WHERE is Saul Rymea P?’ Could not 
he have slipped in a note when hesaw ‘‘ Organon’s”’ 
pen make a slip—not that it has slipped very often; 
—still such things will happen in the best written 
letters, as well as the regulated families who 
come under that superlative description. 

The first slip is a very small one. In the first 
letter (p. 69, Vol. XXVI.) be says: Get out the 
key frame bearers Qjin. x 2thin. ;’’ they ought to be 
2łin. at the front end, and 2jin. at the back, so that 
the keys are level when raised on top of pitman rod. 
Immediately below this he says, the half. row 
board on top is jin. thick, so that a piece of 4 in. 
pine must be glued on top of tube board at bass end 
to give a level surface for guide board to rest on.” 
The“ piece of pine“ must be at least łths higher 
than the balf-row tube board, so as to allow the stop 
valve on the half row to open, and it must be put 
along the back as well as on tke front of bass half. 
A curious mistake occurs at the very commencement 
of the second letter (p. 117), relative to the fitting 
of the stop valves or mutes. He puts it thus: 
„Glue the stop valves onthe skin. Take 
one of the valves, and applying it to the place it is to 
occupy, notice how it lies.“ ‘he instructions are all 
right, but they are misplaced. You take the valve 
and fit it to the place it is to occupy, and then you 
glue the skin to it, and I may remark that the fitting 
must be very carefully done or you will -have no end 
of trouble at the treble end of the instrament. You 
must net trust much to the leather; see that the 
mute fits up neatly against the tubes all the way 
along, and then fit it down to the reeds just as 
neatly. Of course you will understand that you 
plane off the inside of the mute to make it fit the 
edge of tube board, and off the outside to make it fit 
the reeds. In bending the mute springs I always 
turn the two ends at right angles to each other—not 
both in the same direction as shown by Organon.” 
I never saw them done that way, and should think 
that unless the wire was very stiff you would hardly 
get strength enough. 

A little lower down in tho same letter the cart 
gets once again before the horse (I need not quote). 
The reed valves are glued on a stripof felt, and when 
dry are cut apart, then you find out the exact spot 
where the pitman rod comes down, and proceed as 
„Organon says. You will find the tool used by 
shoemakers for cutting eyclet holes the very thing to 
cut out both the felt and wood to fill the hole. 

I ought to have poirted out in passing that just 
before he tells how to do the stop valves he shows 
how to put on the spring rail. In doing so he omits 
to mention that the rail must be glued to the 
soundboard, as well as screwed. Nobody would be 
likely to be misled by that, though; but he makes a 
mistake in giving the distaxce of spring-rail from 
front of sound-chest. The way to get the distance 
is to place one of the springs to be used in a piece 
of board, just as it will be in the rail, and measure 
the distance from coil to bend at point. That will 
be the distance of centre of spring-rail from pitman 
rod—that is to say, the point of the spring must 
rest just behind the pitman rod and the rail, for the 
springs must be put on to suit that. While Iam 
at the springs, anyway, I may point ont that they 
must not be driven into the rail. You must drilla 
hole just tight for the wire, so that you can push 
them in te place with a pair of small pliers, ground 
to the shape shown in Fig. 1. The object in view, 
in shaping the pliers so is to avoid touching the 
coilin any way. If you squeeze or press the coil 
at all, in pressing the tail into the spring-rail, you 
weaken the spring, ard the key is then lighter than 
the rest; and if you spoil a spring here and there, you 
will find that you have ruined the touch of 
your instrument. 

Now about the gnide pins, which have to be 
driven for the reed valves. They must be driven 
exactly in line with the centre of the slot. They 
must all be driven the same distance into the sound- 
board, and, if you have an eye to the eternal fitness 


of things, they must be driven in perfectly straight 
lines from end to end of the instrument. tool 
to do this with will cost yon five minutes’ work to 
begin with, and give you a job worth looking at 
when you are finished. Take a piece of wood Er 
enough to reach from inside edge of spring-rail to 
tin. beyond opposite end of valve slot, wide cnough 
to reach from edge of one slot to edge of second 
next one—that is, it covers one slot entirely, and 
its edges run parallel with the inside edges of the 
neighbouring one on either side. If your pins are 
lin. long, make your gauge zin. deep, to begin with. 
Off this {ths you will“ rabbit“ ¿th on the lower 
side, until the section shows as it is in Fig. 2. The 
spur or tongue shown on under side fita into the 
slot in the soundboard. You mark the places for 
your pins, and drill holes for them. Of course, 
you make sure to drill the holes exactly true, and in 
the centre. The drill will be a shade larger than 
the spring wire, so that vour gauge slips easy off 
the pins when driven. Fig. 3 will show how to 
apply the article, I think. 

Of course you will understand that to use this pin 
gauge all the valves must be the same length. If 
you buy them, you are sure to get them so; if you 
make them, you had better make them all the same 
length. Of course you will graduate the felt and 
leather to suit the varying lengths of valve slots ; 
but the valves themselves are more easily handied if 
they are the same length throughout. Had I been 
ut Organon's elbow when he was making the 
drawing which accompanies letter II. (p. 117) I 
would have suggested two alterations in it. The firat 
one would have been to make the point of the spring- 
rest behind the pitman rod instead of in front, as he 
shows it; and second, the insertion of a strip of felt 
(aame thickness as is used on the valves) under the 
rear ond of the valve, just behind tho guide pin. I 
suggest this on the assumption that the melodia set 
is in front. The object in view is to give the are 
reeda the best chance—i.e., the largest opening. 
you look at the drawing you will see that, as at pre- 
sent arranged, when you push down the key, the 
valve would hug the board in front, and all the 
opening, or the larger opening, would be in rear, 
just where it is not particularly wanted. Tho 
drawing shows the depth of the wind-chest all right. 
I should judge it about § of arim on the upper 
board, aad zin. on the lower; but he varies the 
business in the third letter by leaving the gin. on 
the underboard, after making his upper rim lin. 
deep. I do not take this to be a slip of the pen. It 
looks like a clear case of beterophemy. The wind- 
chesta are got up both ways—sometimes with lłin. 
rim on tbe upper board and none on the lower, and 
sometimes the rim is divided in the middle, as shown 
in the Fig. Organon was writing of the one, 
and thinking of the other. The wind-chest does net 
require to be more than I}in. or lłin. inside. The 
bags reeds object to it being smaller, the treble do 
not seem to relish it any larger. If any fellow wants 
to do the thing un to the knocker,” though, he 
can make the middle board of his bellows on the 
bevel, so that he requires I iin. of wind. chest at the 
Lass end to bring his soundboard level. The bass 
reeds will acknowledge his kindness in doing the 
little bit of extra work by giving him a fine rolling 
mellow tone in exchange therefor. In offering 
these criticisms, Sir, you will permit me to say in 
addition, that Organon“ deserves credit for the 
clear and masterly way in which he handles his 
subject. You will be pleased to observe that nearly 
all the points in which I have felt obliged to supple- 
ment him are what your predecessor used to desig- 
nate dodges; but they are points which must be 
seen to, especially the fitting of the stop valves, the 
driving of the guide pins, and the putting on of the 
valve springs. 

If “Boehm” (page 273) wants a portable 
American organ of four octaves, why does he not 
try some of the agents for Mason and Hamlin? I 
know the firm make these instruments. I do not 
know if they export them to England, but if he fails 
to get one there, why not apply to the gentleman 
who advertises himself en your front page as an 
agent for American organs and organ materiai? 
Surely, if he has not one in stock, the matter of a 
few weeks will let him get one. 

Clyde,“ same page, is a little indefinite in his 
query. Has his present instrument one or two 
seta of reeds? If only one set, then he should sell 
the tube board and get one with 2} sets, as he pro- 
poses. If it has two sets it would be a very easy 
mntter to add the stops and the celeste. He can 
get ac:leste set in a board by itself and piant it on 
the back part of the present soundboard. The con- 
nections would be very easily made, especially by a 
practised wood-worker. If bis present board only 
contains one set of reeds, I should be a little doubt- 
ful about his bellows being equal to the wind 
required for 24 sets, but I will tell bim how to find 
out. Take off the back of the case and measure 
the reservoir. If it is, say, 32in. long by 16in. 
broad, and opens out 5in., and holds 2} times the 
full of one fccder, then it is good for 2} sets. It is 
very easy to find that out, and when found out write 
again and get more explicit instructions as to how 
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If W. H. Gnikrod (query 31332, p. 274) carries 


out his idea of planting the sub-bass underneath the | 


bottom board, he will require to get a stout mal- 
leable iron hook screwed into one of the joists in the 
ceiling of the room where the instrument is 
stand, and a stout cord depending therefrom, so 
that when tuning is required he can hitch himself up 
by the heels. A little practice will be required to 
get a good job, but ‘‘ patience and perseverance, 
&c. He can satisfy himself in five minutes as to 
how the reeds will work, but he really need not give 
himself the trouble. If he gets a good tube board 
and good reeds, he will get good tone. There is one 
thing he can try very easily. He can partition off 
the space required by thesub bass board so as to 
keep the wind away from the rest of the chest. 
Some makers do this and some do not—it depends 
entirely on their style of board. Estey, of Brattel- 
boro, Vt., has the best sub-bass of any of the 
makers I know. I should qualify that a little by 
saying that it speaks readier than the others. Some 
of the other makers have ‘‘cribbed’’ from Estey 
which goes to show that a good thing is appreciated 
(not appropriated) in this wicked world. The instru- 
ment he refers to as having 14 set of reeds, the 
4 set being of powerful tone and named “‘ clarinet,” 
is a very common form and pretty cheap. The very 
best way to do with that $ set of unvoiced reeds can 


ENGLISH MECHANIC AND WORLD OF SOIENCE: No. 680. 


through the patents issued in England during the | known as Hind’s scarlet star, the 
last three years before doing so; because, although | R.A. 4h. 53m., declination 15° 1 
it was invented or, at least, patented in this country | think 
by a Mr. Arno, I have seen it on some of Mason and | scarlet star at all, or he 
to Hamlin’s organs, and, reasoning from that, con- 


| clude that they must have acquired the patent right. 


If they bave done so, it is not unlikely they have 
got protection in England also. Fig. 6 is still 
another form of tremolo, and I believe it to be the 
best of the lot. It is the invention of Mr. W. 
Ewell, of the Munroe Reed Company, Worcester. 
The company hold the patent and manufacture the 
article—the drawing is half the size of longitudinal 
section. A A are the ends of outside box, B the 


| top of same, which must be air-tight, C, a slantin- 


dicular partition with wind opening in it l}in. in 
diameter, in position as shown; D is another small 
division with small hole in it, through which the 
wire, E, passes; F is a rubber ball about lin. in 
diameter, suspended by a stout linen thread, 
G, from the bent wire, E. The beauty of 
the thing is that you can regulate the 
length of the wave by drawing out or 
pushing in the wire, E. Awfully simple, is it 
not? Now to apply them, or some of them, you have 
to put a valve over all the wind openings leading 
from the wind-chest to the bellows. The tremolo 
stop must close this valve, because all the wind must 


be ag on one of Geo. Woods and Co.’s organs. 
him how to do with it. Aeoline (the genuine 
article) is produced by a very light narrow reed, 
mounted in tube-board to match, and is a very 
pretty solo stop. Vox humana” is sometimes 
indeed usually—a half set of 16ft. reeds, with small 
channels and little voicing—rather, I should say, 
little twisting. 

Iam fairly baffled to find the name and number of 


Fig. 4 shows the arrangement of the 
thing. Fig. 5 is another form of tremolo valve in 
which the hinged clapper of wood gives place to a 
* metal castin 

a brass spring; ith 
so in use, but I would use it in preference to the old 
one, there being less thump to it than the com- 


mon one. If any of your readers, who are manu- | 
facturers, think of adopting it, they had better look 


is. If pass through the tremolo when it is in use. 
cannot see one of them I will tell | you must cut two openings in the soundboard to 


| | SOUND BOARD 


Then 


match those in the bottom of the tremolo box (see 
Figs. 4 and 7). One of these openings must be 
isolated from the rest of the wind-chest by having 


| divisions put round it, same thickness as rim of 


wind-chest, and leather put on it the same also. 


| Then you bore two jin. holes down through the 


middle board into the bellows. 


attached to and kept down by 
as only been about two years or | 


Then, if you have 
done your work properly, you can have all the 
trembling you want, I suppose I need hardly men- 
tion that Figs. 4 and 5 ought to have boxes to cover 
them in, tbe same as is shown in Fig. 6, only there 
is no partition in them. I would have given you the 
boxes, but Congress clipped ten cents off the dollar 
last week, and I positively could not afford to do it. 
In case the inquirer should require to inquire 
further, I send off with this letter a tremolo box 
addressed to“ Organon.” Fig. 7 is the plan of 
bottom board for Figs. 4 and 5, and openings made 
in soundboard for Fig. 6. Eleve. 


HIND’S SCARLET STAR, 


14166. —Ix reply to “ Brickwall (let. 14110) I 
may tell him that there is no star of about the same 


| size following the crimson star in Lepus. There is, 


however, a star of about the same magnitude a few 
minutes preceding this star, which is commonly 
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ition of which j 
8 do oat 
could have observed the 
could not have failed to have 
noticed its intense colour which is, as Hind describes 
it, of the most intense crimson, resembling a blood 
drop on the black ground of the sky.” 


“ Brickwall ” 


Scar7et 


On the evening of March 10th, 1878, it was 
observed with the 6;sin. Merz achromatic telescope 
in the observatory of W. G. Lettsom, Esq , and for 
the guidance of Brickwall’’ or any other star- 
gazers who may wish to see a really beautiful object, 
I give adiagram of the field with a moderate power. 
Once found there will be no mistake in this star, for 
it is by far the most intense-coloured star I have 
ever observed. The star, A, is nearly as bright as 
the scarlet star and white, therefore making a 
striking contrast. The star, B, is also conspicuous. 
The others are small. OC. Grover. 


STAR p RIGEL. 


[14167. |—Last night I looked at last for the com- 
panion to the brightest star p Rigel, which Mr- 
Espin named some time back. The weather has 
been so extremely unfavourable that I have been 
unable to look for it before. Though the night 
was particularly good I did not get a very satisfac- 
tory view, for Rigel was low, and often obscured 
for a time by smoke froma railway. But I thought 
I saw a faint star n, and perhaps alittle p. After- 
wards I fancied there was another s f, and possibly 
one more distant exactly f. This last, however, 
very doubtful. Indeed, I lay no weight on the 
observation at all from the causes above mentioned, 
and should not be surprised if Mr. Espin said they 
were all three incorrect. The first I felt most sure 
of, as I thought I saw it both with 70 and 95. 
The best time for me to observe Orion is in Sep- 
tember or October, when it souths early in the 
morning. I have never at any other time seen so 
many faint stars as then. Brickwall. 


NEW CRATER N.W. OF HYGINUS. 

14168. —Souz of your readers may be perhaps 
interested in the announcement, in the Wochen- 
schrift fiir Astronomie for 27th of March, 1878, of 
a totally new crater N.W. of Hyginus, and slightly 
E. of Mädler's grey spot, which was discovered by 


Q 


TRIESNECKER 


~ AGRIPPA 


Dr. Klein, of Cologne, on May 19th, 1877. It is not 
on Schr., Lohrmans, B. and M., Neison, or Schmidt, 
and though Dr. Klein has had twelve yeara’ experi- 
ence of lunar observation he had never seen a trace 
of such an object there before. It has been seen by 
Schmidt since its discovery by Dr. Klein. He 
describes it at its discovery as a black crater, full of 


N Google 
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erater is marked A on the rough sketch (a copy of 
i ille or valley, B, near 


also rew. Mr. Neison assures 


1875, and I have myself frequently 
examined the region in 1874 and 1875, but certainly 
saw praag muen ing the object discovered by the 
German omer. It should be looked for on the 
10th of the present month. Herbert Sadler. 
N.B.—The — — be — on or 5 
terminator, as Dr. Klein finds it disappear under 
the increasing illumination. 
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STRING TELEPHONE. 


24 ° 
N 


and diaphragm. This dise is held = 


eld near the mouth, so as just 
the action of the lips. The 


a hook attached to the end of the main line, one diec 
may be applied permanently to the ear, and the other 
to the mouth, so as to obviate in conversation the 
inconvenience of change of position for speaking or 
ing. For, as the string connecting the pair 
throngh the hook, it is easy to make its ten- 
sion equal for both the discs. 

Another plan, which answers equally well (see 


. l and 2), is to solder a wire, of which the end 
3 W. Fig. 2, for the attachment of the 


ted. 
I believe that for ordinary purposes an 
distances the string or wire telephone will 

be found more useful than the electric. 
volume of sound is much greater, and it needs 
no separate call bell, for a thin wire may be per- 


manently strained by moderate weights over pulleys 
at its termini, so that when pulled at either end the 
weight may be made to strike a resonant plate or 
bell at the opposite terminus. To this permanent 
wire, either at its termini, or at any intermediate 
point, a telephonic disc, with its string and hook, 
may be attached, so that conversation may 
carried on, not only between the terminal parties, 
but at the same time, with any others situated near 
the course of the wire. I see noreason to doubt but 
that, if a wire was thus strained along the length of 
a street, branch strings might lead to each house, 
and enable all the residents to join in general con- 
versation. 


Stow Easton. J. Hippesley. 


STRONG TELEPHONE, 
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THE HORSESHOE MAGNET 
TELEPHONE. 

[14173.]—I am glad to see some discussion on the 
horseshoe magnet telephone in the ENGLISH ME- 
CHANIC. I must confess that I was disappointed on 
reading Prof. A. E. Dolbear’s little book, The 
Telephone, and How to Make It,” and which, 
although most ably written, may be an excellent 
textbook on the phenomena of electricity, magnet- 
ism, and sound, is not what it professes to i 
a handbook on the telephone, as out of 130 
only 28 are devoted to this instrument, and his 
directions ‘‘ how to make it are compressed into 
barely 8. It would have been interesting to all 
readers to have had also a full description, with 
woodcuts, of Prof. Bell’s telephone, instead of a few 
lines, in which Prof. Bell’s merits as an inventor of 
this instrament are barely recognised ; and his dis- 


(14170. |—SincE our last correspondence on this | coveries in the problem of transmitting speech are 
subject I have tried a few more experiments, and | alluded to so briefly that the general reader might 


have been very successful. 
my voice can now be heard twenty-five yards from 


the receiving telephone, almost as loud as at the 


transmitting end. This is more than three times 
the distance I could hear when last I wrote on 
the subject. The sound best heard at that distance 
is Cuckoo, and my call bell is quite unneces- 
sary. John Fortune. 


CANOES AND CANOEING. 
[14171.}—HAvInG read the article in the ENGLISH 
MECHANIC on“ Canoes and Canoeing,” I venture 
to suggest a light and convenient arrangement for 
the sail to be raised and lowered in case of a squall. 


When calling attention imagine that his instrament is not the most prac- 


tical one. 
In the directions that the author (Prof. Dolbear) 


| gives for making his telephone it would have been 


more satisfactory, I think, if he had entered more 
into detail, and explained more clearly how the 
wires should be wound on the bobbins and connected. 
To non-electricians it is important to know if two 
line wires are required, or whether one is sufficient, 
the other connection being made by earth. 

Your correspondent, ‘ W. P.” (letter 14011), has 
given a good description of what appears to me to 
be a simple form of telephone, and I should be glad 
if he would kindly enlighten me upon the following 


Would you kindly let me know through your points :— 


journal whether it would be practicable ? 


Description :—A very light gun-metal joint, A, is 
fixed on the deck, in easy reach of the occupant o 
the canoe ; by using a pin, C, and letting the rope, 
B, loose he could lower the mast, sail, and all, as in 
Fig. 2, by pulling the rope, B, and giving the mast 
a start with his hand he would have his sail set in 
less than a minute. Fig. 1 shows mast down; Fig. 


2, mast fixed for sailing; Fig. 3, midship section of 
canoe. D. Ferrier. 
THE TELEPHONE. 


[14172.|—I HAVE made two pairs of telephones, 
one pair having reels of hard wood, wound with 
No. 36 silk-covered copper wire, the other pair 
having reels of cardboard, wound with No. 28 silk- 
covered wire. Both pairs of telephones have their 
cases made of wooden boxes obtained from a chemist, 
and the parts inclosing the magnet are made of 
cardboard, rolled into a tube to fit the magnet, and 
glued on to the boxes. Both pairs transmit any 
sound, including the sound of the piano, and all the 
letters of the alphabet, but the pair with the card- 
board reels, and No. 28 wire, are far superior to 
the others, speaking with remarkable clearness, 
and carrying even a whisper aaga I mention 
this with the view of helping those who cannot get 
brass reels easily, or who are troubled by the 


d extreme liability to break of the No. 36 wire. It 


also shows that turned wood cases are not abso- 
lutely necessary for useful instruments, th 
reducing the cost of making them considerably. 


x. Y. Z. 


— 


1. Which direction should the wire be wound upon 


the bobbin, and if it is indifferent whether that 


f | placed upon N. pole be wound right-handed or left 


2. Whether tke ends of the wires are connected by 
soldering, or if merely twisted together be sufficient ? 

3. The distance the extremities of the bent pieces 
should be kept apart, and if the soft iron poles a 
jected slightly beyond the bobbins, as in Prof. Dol- 
bear’s telephone, would it not do as well, and be 
simpler than fixing on a bent piece; also, if it 


would be any Sepa 2 solder on the soft irou 
le pieces to the magn 
“es ow such instruments can be regulated, and 


whether it would not be an improvement to have an 

adjusting screw at back of tail-piece to enable the 

magnet to be brought backwards and forwards as 
ired ? 


required 

5. The size of the magnets ? 

6. What advantage is found in filling the telephone 
with paraffin (I presume only the tail-piece), and 
whether white wax melted would not answer the 
same purpose? 

I should È be glad to know how the wires should be 
connected with the line wires, whether by merely 
twisting or by soldering, and if any kind of wire can 
be E g for lines. Mongibello. 


PSYCHO. 


14174.]—Some one seems to have discovered the 
** of Psycho, as there is now being exhibited in 
Birmingham, in connection with Herr Dobler's per- 
formance, a similar automaton. am of 
individuals have propounded at 


ee Google 
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great variety of very ingenious solutions of the 
mystery, nearly the whole of which ideas would be 
impossible to carry out with success practically, 
aad I am surprised that no one seems to have 
thought of a simple and practical method of form- 


ing an invisible communication between the opera- 


tor’s assistants and the figure itself. The fact of 
the automatom resting on a hollow glass cylinder is 
a proof that the communication comes through that 
cylinder, otherwise a solid rod or glass slab would 
be used. The puenmatic theory is untenable, the 
various motions could not be obtained by the alter- 
nate compression and exhaustion of air; but what 
is to prevent a second smaller glass cylinder being 
pushed up from underneath, and being raised, 
depressed, or revolved to any extent, and yet be 
invisible to those standing round; or a slip of glass 
(or half a dozen of them), might be worked inside 
the cylinder close against it, and be equally invisi- 
ble, and the machinery of the figure not only set in 
motion, but guided to a nicety. I have seen the 
automatons, and am convinced that they are both 
worked on this principle. Some time ago I con- 
templated making a talking head to be fixed ona 
solid rod of glass, all parts being open to examina- 
tion, but have never had time to carry the idea out, 
and merely mention it to show that, in my opinion, 
it is possible to produce something even more re- 
markable than Psycho. I hope you will give your 
readers the opportunity of expressing their opinion 
upon my theory. 


BRAKES. 


[14175.]—IN reading the very interesting letter of 
“C. E. S., p. 39, on brakes, I see remarks on the 
vacuum brake on the Cheshire lines, which I can 
hardly reconcile with what I have observed. 
‘°C, E. S.“ seems to say that the Midland have 
been forced into the use of the vacuum brake be- 
cause the Cheshire lines’ engines and carriages have 
been fitted with it. I fail to see how the fitting of 
their trains could affect the Midland trains from 
Liverpool to London. I have seen the 9, 10.45 a.m., 
12 noon, 2.35, and 4 p.m. trains from Liverpool to 
London and the corresponding down trains scores of 
times, and they have always been composed of Mid- 
land carriages, and drawn by engines of the 890, 
1070, 1280, ands1310 classes. They seemed quite 
complete in themselves, and independent of every 
other company. It hardly seems likely that the 
Midland Company would fit their most important 
expresses with a notoriously bad brake so as not to 
clash with the Chesbire lines, whose line is barely 
one-fifth of the whole distance to London from 
Liverpool. If the Midland have adopted the vacuum 
go as not to clash with the Cheshire lines, one could 
hardly have a more striking example of the per- 
nicious effects of different companies adopting 
different brakes. I should be very glad if C. E. S.“ 
would set me right on this point. 

A statement that has surprised me has been that 
the L.N.W. Railway Company only allow the chain 
brake to be used in cases of emergency. On the 
Buxton line, and some of the local trains between 
Manchester and Stockport the brake is used on the 
least pretext, and in a most unpleasant manner—the 
sudden sbock with which it is applied throwing the 
passengers forward. Even the L. and Y. seem to 
be making a trial of the different brakes. They have 
some trains fitted with Smith’s vacuum brake, and 
lately have had an engine (Odin, 601) and eight 
coaches fitted with the Westinghouse brake, This 
certainly is a step in the right direction, and it is to 
be hoped this company will think fit to adopt the air 
brake, for if any railroad was ever in need of a 
powerful continuous brake the L. and Y. is that 
railroad. 

It seems a pity that C. E. S.” should be contra- 
dicted after he has been to the trouble of making the 
inquiries about the tank-engine. It may straighten 
matters a bit if I say that No. 11 had a plate on, 
with Avonside Engine Company, Bristol, No. 1185, 
1877. Would Egeria” be kind enough to give a 
table of the engines working the day and night ex- 
presses from Euston to Carlisle? L. L. 

66 
A CURIOUS PHENOMENON. 

[14176.}—It will no doubt be remembered by your 
readers that at the Philadelphia Exhibition a curious 
phenomenon was observed in connection with the 
Westinghouse Brake Company’s apparatus. It has 
nothing whatever to do with the action of the auto- 
matic brake, but it is attracting great attention at 
the present time, and I think tha following cutting 
from the Times will be interesting to your readers :— 

A Curious Phenomenon. — The Westinghouse 
Automatic Brake Company are exhibiting at cheir 
office in St. Stephen’s Palace Chambers, Westmin- 
ster, a working apparatus which displays the action 
of the brake upon a train. The apparatus consists 
of the platform of a single carriage, with the brake 


levers fitted to the wheels; and upon the platform 


are the brake cylinders of the other carriages of a 
long train, placed side by side, but yet separated by 
the same lengths of tubing which would intervene 
between them inatrain. The whole action of the 
brake, the means of putting it on and off, and of 


graduating its force, may thus be conveniently 
studied, and the instantaneous characterof its work- 
ing is beautifully shown. Appended to the brake 
gear is a nozzle, arranged for the exhibition of a 
curious phenomenon which was first observed at 
Philadelphia. By turning a tapa jet of air, released 
from great compression, issues from the nozzle; 
and this jet will support two or three balls, as balis 
are often supported by afountain. ‘The peculiarity 
of the effect, however, is that the jet need not be 
vertical, but that it will support the balls when the 
course of the air is at an angle of 45° with the 
horizon. If the force of the jet, in these circum- 
stances, is diminished, the balls do not fall verti- 
cally, but backwards along the oblique line of the 
stream of air, so as to come nearer to the nozzle. 
The balls may be cf any material, as glass, wood, 
or indiurubber; but a hollow iudiarubber ball, which 
is of equal thickness throughout, displays some 
curious phenomena of rotation. When placed in the 
jet it soon begins to spin; and as tke speed of its 
rotation increases its shape gradually changes, and 
it becomes first an oblate apheroid and ultimately 
an almost flattened disc. As it flattens its axis of 
rotation gradually turns round; and when this axis 
comes to be at right angles to its original position, 
the speed of the rotation diminishes, and the ball 
ultimately comes to rest. For a moment it remains 
motionless, supported by the jet, and then it begins 
to spin again upon an axis, and repeats the former 


changes of po-ition and of speed ad infinitum. At 


the International Exhibition at Philadelphia these 
rotating balls attractcd great attention, and some 
of the most eminent mathematicians in the United 
States were occupied in formulating the Jaws which 
governed their movements.” — Times, March 9. 


March 27. C. E. 8. 


G.E.R. LOCOMOTIVES. 


[14177.]—IN my last letter the fitting of the axle- 
boxes to the framing was deseribed, after which they 
are placed on the journals, having been turned to 
the required fit, and on them the framing is mounted, 
which has, of course, in the meantime had all neces- 
sary stays adjusted. 

The cylinders, after having first been bored by one 
of Craven’s vertical boring machines, and otherwise 
fitted and finished, are then boited to the framing. 
The connecting rods are fitted to the cross head of 
the piston rod, and also to the crank pin of driving 
wheel. ‘This finishes the constructien of the engine. 
The boiler is 12ft. long x -bft. broad, and is riveted 
by an hydraulic riveting machine, not long estab- 
lished in there works. The fire-box and casing, 
when the barrels of the boiler and tubes of the same 
have been adjusted, are riveted to the tube-plate. The 
whole is then monnted on the framing, the steam 
and exhauat pipes fitted, the boiler lagged, and the 
locomotive is finished. Ambidexter. 


BICYCLE BRAKES. 


[14178.]—I BEG to submit the following idea of 
mine to bicyclists. Itis a brake that acts on both 
front and hind wheels, the latter actuated by the 
former. In the fork or some convenient place over 
the front wheel is pivoted a lever, the shorter arm 
of which carries a roller, the longer arm is brought 
close up to the handles, and may be actuated 
either by pushing, as in the thumb brake, or by 
twisting the handles. The latter may be effected by 
having a short chain attached to the lever which 
is wound up, or by a cam or projection between 
the handles, which pushes the lever ont when the 
bandles are turned. The hind wheel brake is 
applied as follows :—The front wheel is braked by 
a roller, not a spoon as in most front wheel 
brakes ; this roller is fixed on a spindle and is sus- 
pended in a fork. The spindle projects through 
the fork on one side, and carries a small pulley, 
to which the cord of the hind wheel brake is 
attached. Thus when the roller is brought in con- 
tact with the front wheel it revolves and winds up 
the cord of the hind wheel brake, which is thereby 
applied. Both wheels cau therefore be braked at 
onee. I cannot say whether this is practicable or 
not, as I have not tried it, not being the pos- 
sessor of a bicycle. I give the iden for what it is 
worth, and should like to hear what F. L. Striffler 
or some other bicycle authority thinks about it. 


Abergavenny, March 25th. W. R. D. 


THE BRITISH WORKMAN. 


[14179.]—THE facts recorded by F. R. A. S.,“ 
14134, p. 62, are unhappily only a too common 
experience. Any one who hus to call in workmen to 
make casual repairs will be very apt to have occa- 
sion for similar complaints. But is it quite fair, 
nevertheless, to make such matters typical of the 
British workman? The preceding column of 
“F. R. A. 8.’s”’ letter relates to what he (and a 
goed many others) calls ‘‘a barefaced and most 
impudent job.“ That, also, is unhappily not a 
solitary instance. Physicians do not mind at times 
making a good Jong matter of charges over very 


get a doctor into your house than to get him away 
from it. We have heard also of lawyers’ bills, and 
even of counsel of high standing who accept large 
fees, and make no appearance in support of their 
clients, and of many who do this with a tolerable 
certainty that they will be unable to render the 
services paid for. Would it be strictly fair to treat 
these matters as typical of the British gentle- 
manf' As to the case of the man who gets Union 
assistance, to which he is not forced by absolute 
necessity, it is bad and dishonourable corduct; but 
is it much worse than the course adopted by much 
higher aud more educated classes with the Bluecoat 
School, and a good many other funds, which, 
originally intended for one (and a neceasitous) class, 
have becn gradually absorbed by another and well- 
to-do class? The fact is, these things are not 
matters of class at all- they are inherent in human 
nuture. They may even be traced to a fallacious 
teaching of political economy, by which Buy in 
the cheapest market and sell in the dearest” is 
converted into, Do as little as you can and get as 
much as you enn for it.“ Really, too, if we look 
at those propositions side by side, itis very hard to 
say where is the difference, and why one is right 
aud the other wrorg. 

There is, in truth, a serious problem of social 
and political economy underlying all these matters, 
which the coming age will have to settle peaceably 
aud gradually, or violently. No complaints abont 
the British workman will sid the settlements which 
ignore the causes ut work. The same complaints 
have long existed—they are only getting stronger 
and more defined, because the time is fast approach- 
ing when the causes themselves must be examined 
and remedied. ‘The current complaints about 
servants are only another form of the same thing. 
They are quite true and reasonable ; yet, paradoxical 
at it seems, they are utterly unjust and unrcason- 
able. People expect from their servants an amount 
of steady industry, genial good temper, self-denial, 
and self-control, which they do not expect, and if 
they did would certainly not get, from their own 
danghters. The increase of riches and luxury, the 
growing disinclination of the employing cla-ses to 
that honourable domestic occupation which they 
stigmatise as menial labour, have created a demand 
beyond the national supply. Precisely the same 
causes, operating like a contagion, render the 
service-supplying classes averse to the restraints of 
domestic life. If the evil (and it is a great one) is 
to be remedied, the cure must come from, and be 
applied to, the employing classes first. Until they 
recognise the Dignity of Labour,” those of whom 
they claim to be the leaders can only be expected to 
desire to escape the Servility of Labour.“ 

The fact is, and it is in vain to shut our eyes to 
it, that hitherto the world has been worked upon 
the system of enslaving the many in order to contri- 
bute to the luxury of the few. That system has 
been slowly changing through some centuries; and 
now, by a law of nature which accelerates the 
motion produced by a constantly acting force, the 
steps of the change are becoming more rapid. It is 
vain to complain of the change, useless to merely 
deplore even the mistakes and consequent evils 
which attend it. Probably the poor British work- 
men, whose dilatoriness our friend records, did not 
hold a discussion knowingly on political economy 
during their smoking interval, but something of 
this kind possibly did pass: —“ Jolly sort of place 
this chap has got, Bill, hasn't her’? Ah! and 
he grumbles about a little drop of water getting in; 
I wish he had to sleep in my place.“ What's the 
next job, Bill?“ Don't know, the governor says 
do this properly, don’t be in a hurry about it, you're 
net wanted anywhere.” If it just did occur to some 
of these British workmen that this offered an un- 
promising look-out for the Saturday, and that our 
friend could better afford to spare the money than 
they aad their families the wages, is it to be very 
greatly wondered at? It is wrong; I am not defend- 
ing the actual course then and so often adopted ; 
but what I do wish to do is to point out that it is 
but a rough and practical form of the coming ques- 
tion, Why should labour and bare necessaries be 
the lot of one claes, idleness and luxury the 
privileges of another class? The answer to that 
will never again be the one-sided one of the past 
and still present social system. Those who olaim 
the superior position and higher advantages will 
have to prove that they are entitled to them by 
their own contributions to the well-being of all. 
The self-constituted leaders of the social system 
will do well to ask whether the conduct of the 
British workman is not a natural result of tho 
examples set him, and the conditions maintained by 
themselves. Sigma. 


HEALING OF WOUNDS. 

[14180.]—Ow p. 61 you quote the opinion of the 
celebrated traveller D'Abbadie, that wounds to be 
healed should be exposed to the air.“ Experience 
and observation have given me a contrary opinion, 
and l have no hesitation in any ing that a wound 
which is kept as much as possible from actual con- 
tact with the air will heal in half the time that an 


simple ailments, and generally it is more easy to | exposed wound would. In the case of burns, and 
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sealds especially, I bave noticed that when the 
blistered skin is removed a large open sore is left, 
which takes weeks and sometimes months to heal ; 
on the other hand, if the blister is pricked to remove 
the fluid, and the skin allowed to collapse on the 
wound and carefully covered, it will heal in a few 
days. The old skin dries up, adheres to the wound, 
and comes off nearly in one piece, when the heuling 
rocess is complete, and leaves hardly any scar. 
luid and unctuous applications should be avoided, 
and the part sbould not be even moistened. The 
pain does not last long, and soon abates without any 
application. I have also seen great benefit derived 
by covering incised wounds with collodion at the 
time they were bleeding. D’Abbadie’s bandaged 
wounds may have been improperly or too tightly 
bandaged. Most wounds, if properly treated at tke 
time, will heal by first intention, but are retarded 
by continual washing, dressing, and exposure. 
whereby the coagulum or other incrustation provided 
by nature is softened and removed. In proof of what 
I bave just stated, I may mention a system of vac- 
eination lately introduced. A small blister is raised 
by means of a cantbaridine application. The verum 
is allowed to escape and the lymph is introduced 
beneath the skin; but this, of course, is tco much 
trouble for poor people who have to be vaccinated 
for nothing. Os. 


P.S.—I think cases of blood-poisoning chiefly arise 
in patients of full habit of body, who consume large 
quantities of alcohol, and wo make full meals of 
rich upwholesome food. In these cases the blood 
ceems to be already charged with noxious matter, 
which, perhaps, decomposes or germinates on contact 
with the air. With such people the slightest injury 
jeopardises their lives. In fact it bas been said of 
brewers’ draymen, that if they once go into hospital 
with an injury they seldom come out. 


BCREWMANTIA. 

f14181.J—I Au glad to see that yonr able corre- 
spondent, “J. L.,“ bas taken up the subject of 
ecrew-cutting in the lathe. It is a pursuit in which 
I take some interest, and I suppose there are few 
amateur turners who have not fe!t the necessity of 
having some simple attachment to the lathe which 
shall cut a correct ecrew with ease and despatch. 
I seem to remember having seen in the MECHANIC 
Many years ago a description of screw-cutting 
apparatus by a Mr. Taylor, which, I think, from 
“J. L.’s” description, was nearly the same as 
Cook’s machine. A sort of box was fastened on 
the lathe bed, and the T-rest was fastened to the 
movable lid. A long lever was pivoted in the box 
under the lid. To the otber end was fixed a cord 
which, passing over a pulley, was wound on the 
mandrel. A short lever was attached to the lid, 
and its other end could be clamped on the long 
lever in any desired position, thus varying the pitch 
at pleasure. 

I have never made such an apparatus, but on my 
own lathe I have an arrangement which I find very 
useful. It is an extension of the plan given in 
these columns some time ago by Mr. Wenham. 
Probably my readers will remember that Mr. Wen- 
ham's arrangement conld not very well be applied 
except to lathes in which the slide-rest had a longi- 
tudinal slide at the bottom. My slide-rest is not so 
constructed—hence an extension of the plan is neces- 
sary. I may etate that the back gear axle is placed 
above the mandrel spindle and not behind, as in the 
ordinary plan. The lathe band goes direct to a 
stepped pulley on this axle, and a small pinion gears 
into the large wheel on the mandrel spindle. In 
place of the ordinary back gear shaft there is a 
hollow spindle made of 9 gas tube, and motion is 
transmitted toit from the mandr+l by means of three 
equal wheels, the middle one of which can be thrown 
out of gear when the apparatus is not required. This 
arrangement causes the spindle to rotate in the 
fame direction, and at the same rate as the mandrel. 
It is only necessary that the wheels on the spindles 
should have an equal number of tecth, the inter- 
mediate wheel may have any convenient number. 
Into the hollow projecting end of the back spindle 
are fitted a number of pattern screws of different 
pitches. The pattern screws are about 3in. long, 
and have, of course, a nut fitted on each, and are 
clamped in the -baft by means of the set-serew. Each 
nut can be fastened in the jaws of a long fork con- 
necting rod which passes along the lathe bed in a 
line with the back spindle. So far this is Mr. Wen- 
bam's arrangement. By throwing the wheels into 
gear we cause this rod to move ata rate correspond. 
ing with tbe pitch of the screw we are using, and 
some arrangement is now necessary to transmit this 
motion to the top carriage of the shde-rest. I 
accomplish this in the following way :—An axle 
works in bearings trausverscly acroas the foot plate 
of the sliding poppet. On each side of this axle two 
upright levers are fitted. The one on the back side is in 
a line with the back spindle, and the fork connecting 
rod is fastened in a movablo hinge which can be 
clamped upon any part of the lever. Upon the 
front lever a similar hinge is fixed, and a rod passes 
from this to the top carriage of the slide-rest, and to 
which it is pivoted. The screw of the top slide must, 


| 90°4 by the simple calculation 


of course, be removed, and the carriage will then be or 100 parts of our commercial muriate will require 
frea to move when motion is transmitted to the rod. 109 parts of our nitrate of soda; bot in some works 
Now, it is evident that if the hinges through which | the muriate is weighed out in cwte., making the 
the levers move be clamped at equal distances from quantity of nitrate of soda 1221b. for each cwt. of 
the axis of motion, the front lever will move at an | murinte. 
equal rate with the back lerer, and a screw can be Before detailing the process I may mention that 
traced corresponding to the pattern screw we are | German muriates contain chloride of magnesium and 
using. By altering the ratio of the distances of | sulpate of lime, which require to be rendered in- 
these hinges from the centre of motion we can vary soluble, or the former salt would accumulate in the 
the pitch at pleasure, so that one pattern screw | liquors, and ultimately erystallise with the salt- 
will serve for various numbers of threads. The! petre. It is therefore essential that these ingredients 
error arising from the obliquity of the connecting | be estimated, and sufficient soda-ash used to pre- 
rods is very trifling. The slide-rest is very con- | cipitate them from the liquors. The liquors, how- 
venient, though not at all ecsential to the complets | ever, should be tested periodically for magnesium 
working of the apparatus. If the V-tool be rigidly j and lime salts (a solution of carbonate of soda will 
connected to the front rod, it may be held ateadily do), and, if present, precipitated by adding the 
on the top of the T-rest. I have a small simple | necessary quantity of soda-ash. Kelp muriate, on 
slide-rest which fits in the socket of the ordiuary the contrary, usually contains alkali, which is 
hand-rest; it is very convenient for use with this generally taken up by the lime and magnesium salts 
apparatus, as the screw is easily removable, it can in the nitrate of soda and the water used. When 
be readily adjusted, and takes up very little room. | using kelp muriate I have seen the alkali in excess, 
Orderic Vital, but never in any quantity to be checked. If it 
should, however, have increased too much, I would, 
if pennig; have changed on to German muriate for 
a time. 

The charges of “ mnriate’’ and nitrate of soda 
having been weighed out, the first operation is to 
hoil them together, which is done in large circular 
iron pans, heated either with close steam or fire. 
The mother liquors, washings, Ko., from previous 
workings are pumped into these pans, into which 
the muriate a:d ‘‘ nitrate” are dissolved. If 
roda-ash is required it is now di-solved in a little 
hot water and put in also. The whole is heated up, 
kept well agitated, and allowed to boil for about two 
hours, according to the strength. The chemical 
action which goes on is 


Muriate. Nit. soda. Common salt. Saltpetre. 
KCl + NaNOs NaCl + KNO; 
As is well known, saltpetre (nitrate of potash) is 

much more soluble in hot water than in cold, whilst 

the solubility of common salt differs very little in 


TELESCOPIC APERTURES AND TIME 
OF EARTH FALLING TO SUN. 

14182.“ 8}rn. O. G.“ seems to be under some 
misapprehension as to what is meant by the magni- 
fying power of a telescope being so much to the inch 
of aperture. Hescems to suppose that it is ruper- 
ficial measure, whereas it i3 not superficial, but 
linear. Thus, when we say that the power is 100 to 
the inch, it is not meant that it is 100 to every round 
inch or square inch in the O. G., but to every inch in 
the diameter. 

Finding that the result given in my letter, p. 44, 
differs so widely from that given by F. R A. S.,“ 
p. 61, I have very carefully revised it, but can come 
to no other conclusion than that there given. Per- 
bans “FE RAS.” or W. C. E.,“ if this should 
meet their eye, will point out where it is wrong, if 
it is so. Ihave only employed equations which are 
recognised, to wit— 


on al hot and cold water. Our boiling liquor, then, being 
T= TE saturated with saltpetre, and tha mother liquors, 
4 &c., when we started, being saturated with sult, it 


3 is evident that, although all the saltpetre formed 
has gone into solution, the greatest part of the salt 
cannot, being less soluble in hot liquors tban salt- 
petre ; therefore it precipitates in fine crystals 
throughout the solution. 

The fires are now drawn, or tke steam shut off, as 
the case may be, and the liquor allowed to settle, 
when the salt and insoluble matters sink to the 
bottom. These are fished out by the workmen with 
perforated iron shovels intodrainers. After further 
settling the clear liquid is drawn off into coolers to 
crystallise. Itis becoming more general to run the 
liquor off by a pipe at the bottom of the pans, with- 
out settling or fishing, through filters consisting of 
an iron box with a perforated false bottom, on which 
are laid a few clean nitrate of soda bags and a layer 
of salt. This way, of course, saves time and 
labour. When the galtpetre is cryatallising the 
liquor is usually agitated either hv hand or ma- 
chinery, to produce small crystals. When sufficiently 
cool the mother liquor is run off to be used over 
again, and we have left the impure saltpetre, con- 
taining, when dried, about 15 per cent. of salt. 

The products we have now got are saltpetre con- 
taminated with salt, and salt (in the filter) containing 
ealtpetre from a small portion of the mother liquor 
still remaining. These we have to purify. On look- 
ing back at the solubilities of saltpetre and salt in 
hot and cold water we find how we can do this. If 
we put cold water on the saltpetre we will dissolve 
the salt, and comparatively little of the saltpetre. 
That little, however, in dissolving lowers the tem- 
perature of the water to such an extent that a thin 
film of ice forms on the top. This reduction in 
temperature renders the saltpetre all the less soluble, 
and does not affect the solubility of the salt to any 
extent. Again, when wa put boiling water on the 
salt, we dissolve out the saltpetre and comparatively 


Kepler’s law and the law of falling bodies, for 
which see ‘' Pratt’s Mechanical Philosophy,” if 
necessary; q and à represent the same quantities in 
each of them by hypothesis; and if the correctness 
of them is not disputed it is easy to see that t is to 
T in a constant ratio—i.e., as 1 is to 4% 2. Mr.G. 
Pinnington is correct in saying that the law of fall- 
ing bodies is, that“ the squares of the times vary as 
tke cubes of the distances.” The law is equally true 
for bodies falling to a centre, and for bodies revolv- 
ing about one. W. G. P. 


THE MANUFACTURE OF SALTPETRE. 


| 14183.1—TuHERE is an idea frequently current 
among unscientific people that saltpetre, being a 
native product, cannot be mauufactured artificia:ly. 
Very often, also, I have observed that when the 
manufacture of saltpetre was spoken of it was 
understood as meaning the refining or reerystul- 
lising of the native article. As saltpetre is known 
to every one I think a description of its manufac- 
ture will be interesting to many. Although there 
aro several methods of manufacturing it I will only 
attempt to describe that which is carried on in this 
country—viz., the double decomposition of chloride 
of potassium and nitrate of soda. Tho theory of 
this process is about the simplest there is, but it is 
one which reqnires to be regulated by careful 
chemical analysis. If the chloride of potassium and 
nitrate of soda were obtained pure, then the propor- 
tions of each wonld always remain the same; but, as 
these are obtained in various states of purity, dif- 
ferent proportions sre used for every fresh lot, 
calculated trom the analysis. 

Muriate of potash is the commercial name for | little of the salt. 
chloride of potassium the percentage of which To wash the salt the hole in the bottom of filter 
ranges from 70 to 85 in German and from 84 to 90 or drainer is plugged up, and boiling weak liquor 
in kelp muriates. These muriates also contain from a previous working run on until the salt is 
sulphate of potash, but in ealtpetre-making this | completely covercd. After standing fifteen or 
sulphate is calculated to chloride and added to the | twenty minutes the plng is withdrawn and the salt 
chloride already existing, as the quantity usually | allowed to drain. Another wash is put on, and so 
present (from } to 6 per cent.) is decomposed also. | on, finishing with boiling water, and until the 
In nitrate of soda the refraction (impurities) ranges | strength of the last three washes remains constant 
from 3 to 8 per cent. Suppoze we have muriat: the when tested with a hydrometer. This is sufficient 
total potash in which equals 90 per cent. chloride of | to wash out almost the whole of the saltpetre. I 
potas:ium, and we have nitrate of soda with 6 per | seldom found more than 1 per cent. left in the salt. 
cent. refraction, we find out our proportions as Of course the last washings are used as first washes 
follows: The equivalent weight of pure nitrate of | for the next lot of salt, the first or strong washes 


soda being 85, that of our impure articie will be | going into the pans with mother liquor to dissolve 
fresh quantities of muriate, &c. The salt is then 


turned ont and sold as a by-product. 

The saltpetre crystals are lifted from the coolers, 
put into a box with a perforated false bottom, and 
washed in a similar way to the salt, only cold water 
is used. ‘The washings are not tested with a hydro- 
meter; the saltpetre usually gets a certain number 


nit soda. 
90 
Having got the equivalent of our nitrate of soda we 
find the quantity wauted for the muriate thus 
Per cent. of Per cent. 


Ey. of pure 


Percentage of nit. soda. 
91 : 100 


Eq. of chlor. Eq. of nit. chlor. in of nit. soda | of washes, the number regulated by previous testings, 
potm. soda, muriate. required. | according to the purity of the saltpetre required. 
74°6 : 90°4 7 90 — 109 In this, also, the last washings serve as first was hes 
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for a subsequent lot. Tne crystals are then allowed 
to drain, or they are at once put into a centrifugal 
machine and dried. . 

The great use of saltpetre is in the manufacture 
of gunpowder, in which there is 65 per cent. in low 
qualities, up to 75 in good qualities. Gunpowder- 
makers, however, seldom usa any kind of saltpetre 
without being refined in their neighbourhood, because 
in the carriage it may gather gritty matters, making 
it dangerous to mill. The saltpetre, therefore, is 
dissolved over again in beiling-water and weak 
liquors, and crystallised, the solution cooled quickly 
by being thoroughly agitated, and having a circula- 
tion of cold water round the sides and bottom of the 
cooler, to obtain the crystals as fine as possible. As 
the saltpetre crystallises it may be fished ont, put 
into a washing-box and washed several times, first 
with cold weak washings from a previous lot, then 
with water, and allowed to drain. It should not 
now contain more than 05 per cent. of common 
salt. To obtain the saltpetre in a high state of 
purity it is essential that the water used for wash- 
ing should be as free as possible from floating 
matter, chlorides, sulphates, &c. In refining for 
guopowder-making all iron and steel implements are 
to be avoided—a piece breaking off the corner of a 
steel shovel unnoticed, and going among the saltpetre 
into the mill, would be extremely dangerous. The 
coolers are usually made of copper, the washing- 
boxes of wood, and the shovels of wood or yellow 
metal. i 

At one time only native (Indian) saltpetre was 
nsed for gunpowder. When artificial or British 
saltpetre was introduced gunpowder-makers were 
rather shy of it, and some of them would not use it 
on any account. Even in our Government specifica- 
tions it was stipulated that Indian saltpetre was to 
be used in making gunpowder, but this, I believe, is 
now considerably modified. few gunpowder- 
makers say there is a difference between Indian 
and British saltpetre, but where the difference is, 
chemically or mechanically, I could never find out. 
I was connected with a gunpowder works where 
British saltpetre was made, the powder-maker of 
which either was of the above opinion or was pre- 
judiced. On one occasion I got a quantity of 
Indian saltpetre to refine for a particular kind of 
powder, and which was kept separated from the 
British. To prove whether there was really any 
difference in the working, and whether thatdifference 
could be detected, I substituted British for 
Indian, and vice versa, and no complaints wero 
heard. I learnt, also, that the results of the powder 
were perfectly satisfactory, especially when the 
British was used, on account of a little extra care 
having been given to that containing the supposed 
Indian. J. Napier. 


LOSS OF THE EURYDIOE—DANGER OF 
OPEN PORT-HOLES. 


[14184.]—THovuGH no one can assert that the Eury- 
dice would have not foundered if ber port-holes had 
been closed, it is certain that open port-holes area 
serious cause of danger when a ship is foroed to heave 
ever, aud that, if they were so arranged as to close 
whenever the ship is in such a position, a great dan- 
ger would be avoided. As they are not so arranged, 
we must conclude that it would be difficult so te 
arrange them, but it must not, therefore, be con- 
eluded to be inpossible; and probably some of your 
eorrespondents can tell us how to manage. ould 
this plan answer? Let a number of levers be fixed 
amidship, with weights on their lower ends, and rods 
at top fixed to the port-hole doors of each side. 
When the ship is inclined to either side the weighted 
end of the lever will be nearer to that side, and the 
other end more distant, and the port-hole door would 
be drawn to whenever the inclination is consider- 
able before it is enough to allow any water to enter. 
The same end could be accomplished by attaching 
a float to each port-hole door, by which it would be 
closed whenever the ship is so much inclined as to 
dip the float in the water. Philo. 
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INOFFENSIVE URINALS. 


(14185.}+-THERE can be few railway travellers 
who have not often been annoyed by the bad smell 
of urinals which are rarely so constructed as not to 
be offensive. It is true that some trouble is taken 
and expense incurred to prevent this. For some an 
ample supply of water is provided—for otbers 
chemical deodorants are used with some effect, but 
generally the result is not satisfactory, and for a 
very simple reason, because a needlessly large sur- 
face gets wetted with urine which, by decomposition, 
forms ammonia, both offensive to smell itself, and 
the carrier of offensive particles with it. It is very 
common for the surface exposed to be wetted to be 
many square feet in area, some of it nearly level, 
aed all of jit made of rough flag, which continues 
wet a long time, and is scarcely ever quite dry nor 
yet so thoroughly wet that the urine is completely 
diluted. Now, this evil might be quite removed 
withcut any or scareely any more cost than is now 
incurred for removing it very imperfectly. Instead 
of the flags or the large basins now commonly pro- 
vided, there should be upright pipes 3 or 4in. in 


diameter, and about a yard high, with the front cut 
away for about a foot to accommodate persons of 
various heights, terminating below in an inverted 
siphon which would let tbe liquid ran off when 
about an inch in depth, and preron any foul air 
arising except from the liqnid in the pipe. If to 
this a small run of water containing a little carbolic 
acid were added, not enough to be smelt, there 
would be no offensive efluvium. If the sides of the 
upright pipes were glazed, scarcely any urine would 
adhere. I have been told that none would adhere if 
the surface were covered with a film of wax or 
paratin. Philo. 


NATURAL HYGROSCOPES. 


[14186.]—A FEW notes on simple natural hygro- 
scopes may be of intcrest to your readers, although 
probably many of them are well acquainted with 
those I am about to introduce to your notice. Per- 
haps the most accurate apparatus for determining 
the degree of dampness in the air is the screw-shaped 
appendage of the seed of the Pelargonium, this 
natural hygroscope approaching in the accuracy 
of its indications the best hygrometers. The 
mode of constructing the pelargonium hygro- 
scope is shown in Fig. 1. E is the support of 
the spiral appendage of the seed, F, which is inserted 
in a block of wood. GS is a light wooden needle or 
piece of straw fixed by collodion to the extremity of 
the spiral. The end, S, turns over a dial, C D, 
divided as shown in the plan view. On this circle, 
zero corresponds ‘o the greatest humidity, and 100° 
to the greatest dryness. Between these extremes 
are traced five spiral turns, as the helix does not 
usually unwind on itself more than four times. 
Each turn marked is considered as beginuing on the 
diameter, 0 to 100. Thus, for example, if the helix 
makes two twists and a half, the indicated degree is 
read on the third turn of the spiral marked on the 
dial where the needle points to 50°. As the helix is 
quite fragile, a few copper wires may be arched over 
it to protect it from chance injury. Fig. 2 shows 
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the indications of the pelargonium hygroscope (in 
dotted line) as compared with a Mason hygrometer 
of fine construction. The accordance of the indica- 
tions is quite remarkable. There are two other 
hygroscopes which are even more simple, though far 
less useful as hygrometers, than the foregoing. The 


first is merely a cork in which a needle is inserted 1 


asa pointer, suspended from a nail by a catgut cord. 
The catgut cord contains more or less twist in pro- 
portion to the quantity of moisture in the air. The 
needle, therefore, as the cord turns, swings in one 
or the other direction ; and by a little experimenting 
a dial can easily be made upon which its indications 
may be read to scale. The simplest hygroscope of 
all is a ginger-bread cake, placed on a ledge. This 
kind of cake (especially some makes) is very sensi- 
tive to variations of humidity in the air; and when 
dampness is present it bends over the ledge. 
During dry weather it returns to its horizontal 
position. A straw may be fastened to it as an 
index, and a dial, as above noted, be constracted 
by experiment. J.T. M. 


KENTISH RAGSTONE AND CRYSTALS. 


(14187.]—I po not know the place indicated by 
Harrietshaw in Mr. C.’s original letter (13824, p. 
428), but in the neighbourhood of Maidstone 1 have 
obtained crystals which are prubably the same sort 
as his. They adhere in thin layers to exposed 
surfaces of the rag,“ probably the sides of fis- 
sures through which water, charged with the con- 
stituents of the crystals, has percolated. My 
analysis of these coincides with Mr. C.’s. Taking 
colourless crystals, complete solution in HCl was 
obtained with effervescence of COs. The solution 
gave every ordinary reaction for Ca, and also a 
greenish precipitate with HsNHO, a light blue with 
K Fe C vs, a deep blue with K3FeCys, and no colour 
with KCyS, indicating a ferrous salt (probably 
FeCOs), in addition to the calcium. As to the shape 
of the crystals I speak with greater hesitation. Crys- 


tallography is to me a considerable mase (or 
mess, as A. Ward would say), and in the case 
of calcite, with, according to Mr. C., its 600 secon- 
dary forms, one may be pardoned for thinking life 
somewhat too sbort to study them. The crystals 
are small, and adhere closely together and to the 
“Tag,” so that it is difficult for a novice to make 
out the true form. But I can plainly see several 
pentagonal faces to each 5 in the case of 
many that are better placed for observation, and I 
incline to say ‘‘ pentagonal dodecahedron.” To 
place the matter beyond doubt, I have sent some 
specimens to a well-known mineralogist, Mr. J. 
H. Collins (letter 14078, p. 629), with a hope that 
he will communicate to these columns the results 
of his observations on them. If they are really a 
new form of calcite (or ferro-calcite to coin a word), 
probably G. J. H.” would like a specimen. 


Daghbert, 


ORGANIC CHEMISTRY. 

| 14188.J—* Jur. Rex.” says, in letter 14109, 
On the subsequent liquefaction and solidification 
of the mass of the earth, no mineral metallic car- 
bonates could have been formed.“ How is this? If 
the metallic carbonates are decomposed at a red heat 
they can take up the carbon dioxide on cooling 
again. Carbonate of lime, for instance, is decom- 
posed at a red heat, but as soon as it cools it takes 
up carbon dioxide on cooling. I quite agree with 
him in regard to the new definition of that branch 
of chemistry whicb has so long been misunderstood. 
Of organic chemistry I hope we shall now hear no 
more, for in these days of scientific advancement it 
is very strange if the name of the science is in itself 
a misnomer. Ferrum. 


THE KETONES, 


[14189.]}—KETONEs are substances derived from 
the acetic or fatty series of acids by the substitution 
of a monad positive radical, instead of the hydroxyl 
of the acid, thus: acetic acid CH;COHO becomes 
CH;COMe by the substitution of the radical CH3, 
or Me, in the place of the HO of the acid. 
CHsCOMe is termed acetone, and may be written 
COMes, which is a compound of carbonic oxide with 
the monad positive radical metbyl. The ketones, 
therefore, are compounds of carbonic oxide with the 
radicals of the series CoH.n + 1. The ketones bear 
a marked resemblance to the aldehydes, thus: 
CH;COH is acetic aldehyde, and CHsCOMe is 
acetone, the acetic ketone, in which the radical Me 
supplants the H of the aldehyde ; when the calcic or 
other dead salt of a volatile monobasic acid is sub- 
mitted to dry distillation, a ketone is one of the 
products formed, thus: (CHa): (CO): CaO“ becomes 
converted into COCaN” and COMes. Most of the 
ketones, like the aldehydes, combine with the 
alkaline hydric sulphates thus: CH;COMe + 
SOKOHO = SOKOHO, CH;COMe. But, unlike 
the aldehydes, they do not reduce ammoniacal solu- 
tions of argentic oxide, and do not oxidise on expo- 
aure to the atmosphere. Nascent hydrogen converts 
the ketones into secondary alcohols thus: COMe + 
H, = CH z C Me HHO, and the aldehyde CH;COH + 
H: = CH CH, HO, the normal alcohol. The follow- 
ing are the most important ketones—viz., CO(C Hz) r, 
COCH;C,H;, COCH3C3H,, CO(C,H; »,COC,H5C3H-, 
CO(C3H;), COCH3C,H», COCH3C6H;, CO(C H,), 
(COEthC Hs, &c. These ketones may be formed 
by distilling salts of the fatty acids thus: 2 CnHau + 
COKO = COKO, + CO{CnHan + 1). Carbonic 
oxide acting on a sodic compound forms ketones 
thus: 2Na(CnHon + 1) + CO = CO(CnHzu + 1) + 
Na,. The zinc compounds of the monad positive 
radicals act on the chloracids of the same radicals, 
forming ketones thus: Zn(CoH,n + 1h + 
2COCnH:n + 1 Cl =. ZnCl, + 2CO(CoH,u + 1). 
Ketones containing two different radicals may be 
obtained by diatilling two fatty acids, thus: 
CH3COKO + C3H;COKO = COKOQ,+ COCH;3C3H;. 
And zinc eltride acting on the chlorides obtained 
from the dibasic acids forms ketones having a 
diadradical thus: (C.H,)!! (COCl) + ZnEt = 
(CsH,)"' (CO Et) z. Acetone, CO (CHs) z, the best 
known of the ketones, is obtained by distilling 
calcic acetate or plumbic acetate with half its 
weight of quicklime, or by passing the vapour of 
acetic acid through a porcelain tube heated to red- 
ness. Sodic acetate, on ignition, yields acetone 
thus: 2CH;CONaO CONa0, + CO(CH3). 
Acetone is a colourless liquid, specific gravity 70, 
having a pleasant odour, and boils at 56°C. The 
other ketones boil at temperatures that increase as 
the number of carbon atoms in the radical increases. 
Acetone burns with a clear white flame, and when 
heated gives off an inflammable vapour. 


Hugh Olements. 


KENTISH RAGSTONE AND CRYSTALS.— Erratum. 
—The words, As au undoubted and undoubtable 
fact, which are made to commence the last para- 
graph of letter 14155, p. 70, sbould conclude the 
paragraph before, and have the full stop after, and 
not before them.—G. J. H. 
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_ REPLIES TO QUERIES. 


— . — 
% In thew anewers, Corr ts 
spect fully requested to e Rl leashes instance, 
the title and number of the query asked. 


[31878.]—Bngines on the Somerset and Dorset 
Joint Railway.—Your correspondent ‘‘The New 
Clock,” page 48, No. 31878, again disputes my 
answers upon 586 of the last, and 19 of the 
present volume, with regard to the existence of the 
engines built by the Midland and London and South 
Western Railway Companies for the Joint Line. 
Before sending the answers refe to I did make 
myself acquainted with the facts,” as I not only was 
officially informed of their existence, but I saw some 
of the engiues myself. I am well aware that the 
Avonside Engine Company have lately built some 
engines for the Joint Live, but these have nothing 
whatever to do with those built by the leasing com- 
panies. I have to-day, March 27, made further in- 
quiries, and the fact of the engines having been built 
is so well known that I am 
stand how The New Cloc 
statements in page 19.—C. E. S. 


(31878.;—Bogie Tanks on 8. and D. Joint 
Bailway.—I have for many years been a reader of 
your paper, but my duties as a locomotive official 
on the S. and D. J. R. prevent me giving the time 
to writing to the ENGLISH MECHANIC ao often as I 
should wish. But I see on page 43 the New Clock 
a to the wrong for once. We have five engines, 

ilt at Derby, and five by the South Western in 
1876 and 1877. I went to Nine Elms with others to 
see the boilers tested, and also to Derby, and if the 
„ New Clock knows anything of the L. and S. W. 
works he must have heard of these engines. I saw 
the drawings when they were designed, I saw the 
engines under construction, I have been upon them, 
and I see them every day ; so what is the use of say- 
ing they do not exist? They area fact, sir, and not 
only exist, but they do their work as well as possi- 
ble. One of them, built 1877, on Beattie’s patent, 
evaporates 9lb. of water per llb. of coal. Iam at 
Derby Midland works to-day, seeing a new tank 

eugine for the Joint line, and I go on Monday to the 
South Western works, London, to see another of 
these engines.—S. D. J. R. Loco. 


[31928.]—8hoemaker’s Ink.—If “Exon” will 
kindly give the quantities of each article required he 
will oblige—SHOEMAKER'S APPRENTICE. 


[31945.)—Time of Fall of Earth to Sun.—I 
may tell “A Fellow of the Royal Astronomical 
Society ”’ that the reason I gave one-fourth of the 
earth’s periodic time for the time of falling to the 
san was this. On going through the calculations. 
owing to my using an incorrect mass of the sun, I 
made it about 90 days, so I assumed it must bea 
quarter the time of revolution. I now no longer 
believe it would take one-fourth of its periodic time, 
bnt something nearer 65 days. It is very certain it 
must take Jess than 82°2 days—a result we get by 
assuming the sun's effect on the earth to be uuiform 
from the beginning to the end of the fali. But by 
the time the earth has completed one-half of its 
journey the sun’s effect will be increased fourfold, 
which will cause the earth to fall with much greater 
rapidity than it would were the force of gravity 
uniform. Now, which would be the best method of 
calculating the effect this increase of force would 
bave upon the time of fall? I only knowof one, and 
this would be extremely long.—J. Q. VINE. 


{31976.]—Compound v. Ordinary Condensing 
Engines.—On page 44 F. H. Wenham says, the 
relative advantages of these engines must depend 
open the primary pressure employed in the boiler.” 
If he will turn to my letter, Marca 15, page 19, he 
will see that, with equal initial and terminal pres- 
sures and ratio of expansion, there is no advantage 
in the compound system. Why F. Wenham 
should advance the above statement I do rot com- 
prehend, as I fail to see the connection between a 
compound engine working at one initial pressure, 
and an ordinary condensing engine at another. If 
we wish to compare two classes of engine fairly, each 
example of each class must ken as working 
under conditions similar to the rest. I certainly do 
not accept the statement that at a pressure of 200lb. 
a compound engine becomes a matter of necessity, 
fer the higher the initial pressure is the less the area 
of piston required, and therefore the shock to the 
parts is not felt. If we have a cylinder of a given 
area working at a given pressure it will be necessary 
to reduce the area by one-half if we wish to double 
the working pressure—in order to expand—and still 
drive the same amount of weight, so that, although 
the pressure is doubled, the shock on the recipro- 
cating parts remains the same, because the area 
acted upon is reduced to half what it previously was. 
As to the loss from re-evaporation, &c., in expand- 
1 in angie cy nets it can be so far 3 

m- jacketting, high speed, proper arrangement o 
valves. Ac: that I am still convinced that the most 
economical engine will yet be constructed on the 


uite at a loss to under- 
can contradict my 


single cylinder system.—JOHN S. SUNDERLAND, | read 


Armitage Bridge, near Huddersfield. 
(31976.]|—Cor pound v. Ordinary Condensing 
Engines.—F. H. Wenham says he knew a manu- 
facturer who passed exhaust steam from an auxiliary 
engine to boiler of condensing engine to be over 


again in condensing engine, and effected a saving of 
half feed water and fuel. Of course it must bea 
saving in water and fnel, but to get exhaust steam 
into boiler is the job. It has been tried a long time 
by Marchant and others with no saving. Of course 
it could be done, but it would take a lot of the 
power from the auxiliary engine in pumping exhaust 
steam into boiler, so the question is, does it pay to 
use power that way, or use the full power of the 
auxiliary engine, as usual with condensing engine ?— 
A YOUNG ENGINEER. 


(32036.]—W heel-Making.—In the few lines I 
wrote, p. 608, No. 675. [ merely endeavoured to im- 
art information which, on Mr. Shearing’s own con- 
ession, he seemed to lack. As he considers my ex- 
planation ‘‘ the most unique he ever heard of,” I beg 
to refer him to ‘‘ Mechanics and Mechanism,” by 
Robert Scott Burn (s name good enough, surely) 
page 35, where he will find that [ am not altogether 
alone in uniqueness. I am perfectly aware that 
axles are bent downwards.” but I have vet to learn 
that this process is adopted, so that the bottom 
spokes of the wheel would be perpendicular on level 
ground.” It may be my ignorance, but I was under 
the impression that one reason was to prevent the 
nave of the wheel from binding too much against 
the shoulder of the axle; another, that the circum- 
ference of the wheel might be thrown further from 
the body of the vehicle.—J. L. B. 


(32042.]—Alum Analysis (U.Q.).—The sample 
must be pulverised finely. Sulphate of alumina: 
One gramme must be dissolved in hydrochloric acid. 
The insoluble must be washed with boiling water, 
dried, ignited, and weighed. Weight x 100 = Silica 
percentage. Precipitate the solution with ammonia, 
filter, wash, dry. ignite, and weigh. Result equals 
alumina. Calculate the amount of acid taken up to 
form the sulphate, and add it on to the alumina. 
Result equals sulphate of alumina x 100 for per- 
centage. Free sulphuric acid: One gramme of the 
sample is dissolved in acid and filtered. The solu- 
tion is precipitated with pure barium nitrate or 
chloride, filtered, washed, dried, and weighed. 
Result equals barium sulphate. Calculate this to 
sulphuric acid, and deduct from this the amount of 
snlphuric acid taken up by the alumina. The diffe- 
rence equals free sulphuric acid x 100 tor percentage. 
Moisture: One gramme is dried at 212° Fah.. until 
no farther loss of weight is observable x 100 for 
percentage. Impurities: Add up the calculated 
results, and deduct from 10000. The impurities 
probably consist of iron and lime.—FERRUM. 

[32103.]—Organic Chemistry.—There does not 
seem much for me to reply to in the first part of Mr. 
Clements’s communication (page 19), but I may say 
a few words concerning the last three graphic 
formuls. No. 1 is clearly inadmissible, and the 
remaining two seem somewhat intricate. Mannite, 
which may be taken as the starting point of this 
group, is a hexahydric alcohol, having the formula 


HH H H H H 
11 Ii lI | 
H-C-C-C-C-C-C-H 
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Glucose differs from tbis, in having only twelve 
atoms of hydrogen, and its formula may probably 
H H H H 
| 1ꝙ— 1 l 
H-C-C-C-vU-C-C-H 
| 11 | | l 
O O0 O0 00 O O 
| 11 l i 1 
H H H H H H 
The class of compounds at present represented by 
the formula CHO; differ from glucose in having 


one molecule less water, and the simplest formula 
which can be assigned them is— 


H H H H 

| | — 1 l 
H-C-C-C-C-C-C-H 

l I NZ l i 

O0 O0 O 090 

l | 11 

H H H H 


It would not be difficult to construct isomers, pre- 
serving tbis general plan, which would account for 
the various compounds having the above formula; 
but it must be remembered that we really do not 
know for certain the molecular weight of these 
substances. The molecule of cellulose, for instance, 
must contain at least Cg HioOs; but it may contain 
CyoH 0010 or CiaH3001;, and until the prob em as to 
what it does contain is settled, speculations regarding 
its graphic formula are of but little use. The 
isomerism of mucic and saccharic acid is a further 
indication that the four bonds of carbon are not of 
equal value.— WILLIAM JOHN GREY. 


(32120.]—Definition.—The 3łin. Wray would 
have a focus of 45in. And, assuming that you can 
the correspondence columns at 30in., you would 
require an astro eyepiece composed of an eye lens 
tin. focus, and field lens lin. focus, mounted jin. 
apart. The lenses should be both plano’s, and as 
large as you can get them. You must also hava a 
diaphragm midway between the two lenses, and 


having the same diameter as eye lens. The eye- 
pieces, A, B, C, belonging to microscope, will do 
very well on the moon, and ou some of the stars, 
but not being achromatic are inferior to the Huy- 
ghenian form. I would recommend you to have 4 
eyepieces, about 45, 90, 200, and 300.—W. J. Lan- 
CASTER. i 
(32129.)—What is Ite—‘J. H. C.,“ I think, 
must be mistaken. Either J. H. C.” or I do not 
know what Patlander means. Certainly frog- 
spawn does not resemble boiled starch. Very few 
frogs spawn in February ; and certainly every one 
knows what frog spawn is like. Iam sure J. H.C.” 
is wrong—i.e., if he thinks the jelly-like substance 
is any other than what I said in my communication 
which was published on March 8.—Jos. ATKINSON. 


(32120.]—What Is It P—The jelly-like substance 
found in fields, &c., which J. H. C.” thinks is frog- 
spawn is possibly an alga (Tremella Nostoc). I 
have not seen the query which J. H. C.” answers 
by his suggestion of frog-spawn, and consequently 
cannot judge which solution is the more probable, 
bat the alga above referred to so puzzled country 
people that they gave it the name of star slough,” 
supposing it to be the remaine of a meteor or falling 
star. It is usually of an olive tint, and is lobed and 
waved, becoming skinny, dark brown, and brittle 
when dry. I have found it in 5 on the chalk 
downs about Winchester. The gelatinous matter 
when smeared on the hands is said to emit a phos- 
phorescent light. Withering, in his British 
Plants,” when describing this alga, says that after 
very severe frost he frequently found a gelatinous 
substance which at first sight might pass for a 
Tremella, but which proved to be the remains of 
frozen frogs. This substance, he says, does not 
shrivel up in dry weather as the Tremella does, nor 
is it plaited or waved, and generally some of the 
bones of the frog may be found in it.—S. H. G. 


(32143.|—Hydrocarbons.—Garoline is the best 
hydrocarbon, amongst the cheap coustituents of 
petroleum, for carburetting gas.—J. T. M. 


32145.]—B urning Compound. Has H. Farmer 
tried ordinary gunpowder mixed with the wax? His 
conditions are too strict, I am afraid. Gun- cotton. 
dynamite, and other compounds, will burn fiercely 
without explosion, but it is doubtful if they will do 
so when mixed with wax.—PyYRos. 


f32153.]—Bell Hanging.—If Mr. Taylor would 
ask a specific question, he would probably obtain an 
answer, but no one cares about writing a treatise in 
answer to a query.—S. M. 
|32165.]—Pianoforte and Harmonium.—The 
request of “J. H. U.” is certainly modest. He re- 
quires details for making a combined pianoforte and 
harmonium, apparently overlooking the fact that a 
useful method of combining those instruments would 
be certainly patented. He should search the indexes 
ublished at the Patent-office, which may, I believe, 
be seen in all large towns—those (called abridgments) 
with brief descriptions of the inventions, are the 
best—and then purchase the complete specifications 
with drawings. I believe he may make an instru- 
ment for his own use as an experiment without fear 
of infringing the rights of the inventor. I had occa- 
sion some time ago to make a collection of patents 
relating to pianofortes, and found every facility at 
the Patent-office Library. In my_list I find that 
B. Johnson and W. Clar e patented in 1863 methods 
of combining pianos and harmoniums, so also did 
E. Lea in 1864, and B. Johnson in 1866 ; but neither 
of those impressed me with any great idea of its 
merits. Possibly, within the last two or three years, 
something else may have been patented, but my list 
does not extend so far, and being interested only in 
pianoforte improvements I have not looked into 
those which seek to combine the organ and barmo- 
nium with it.—STRINGPLATE. 
— J., Leeds,” 


(32166.)—Power of Sprin 
should refer to page 413, Vol. XXIV., for means of 
ascertaining strength of spiral springs.—J. G. P. 

32180.J—Throstle Bobbin.—I cannot compre- 
hend what Overlooker and one whe signs himself 
‘30 Years’ Experience,“ mean when they state that 
a full bobbin rans quicker than an empty one; 
„ Overlooker”’ concluding afterwards if a bobbin 
full of yarn ran quicker, the yarn would snarl or go 
elack, ‘30 Years’ Experience eeing with him. 
Now, it is a fact that a full bobbin always runs 
quicker than one less fall of thread. Snarling arises 
from the drag not being sufficient to keep the tension 
of the thread for winding on the bobbin. I have 
seen bobbins made to run faster than the spindle 
without snarling, but the drag mast be sufficient ‘o 
keep the thread the proper tension, and prevent tu 
becoming too slack. Also,a bobbin may ran the 
same speed as the spindle; for instance, in ring 
spinning. In this case the tension or drag is pro- 
duced by a small piece of metal, pulled by the thread 
round a ring after the bobbin, the latter giving twist 
to the thread. The drag of a bobbin, no doubt, is 
increased by the addition of weight of thread, but 
this is compensated for by the increased leverage the 
thread acquires by the increased size of the barrel of 
the bobbin.—J. JONES. 

(32189.]—Steam Vessels in the Navy.—Does 
E. Phillips meap men-of-war or what ? A complete 
list from 1873 would be difficult to get.—J. T. a 

32198.]J— American Organ.—The best octave 
aoler know of was figured on p: 120, Vol. AKI- 
In any moderate-sized bellows there is no difficulty 
with the different pressures exerted by the springs. 
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When you want to play soft you blow gently, and 
when you want it loud you blow bard. Except at 
the two extremes the pressure is fairly equal. 
“ Amateur” seems to have hit on one of the great 
defects of American organs blown by hand. The 
American organ is an essentially expressive instru- 
ment, and to blow by hand with “ measured beat 
and slow” ie to destroy the music. It is all very 
well of course for practice with pedals.—ORGANON. 


[32202.)—Colliery Steam Pump.—Will “ A. B.“ 
make his questions clenrer F I cannot see what he 
wants to know.—J. G. P. 


(32219.J—L. C. and D. R. Engines.—In my 
reply to the above query on page 21 a printer’s error 
occurs—Oxford junction, which shonld read Otford 
junction.—G. L. P. 


[32221.]— Ruby Pin of Lever Watch.—This 
pin gets out of the fork in consequence of the 
„ gnard-pin ` not being sufficiently near to the edge 
of the roller, and hence it passes at times by the act 
of setting the hands back, and at other times by the 
act of winding; especislly when the watch has no 
maintaining power, or the going-fusee” does not 
act properly. Sometimes this defect may be reme- 
died by bending the ‘‘gnard-pin’’ nearer to the 
roller.— SECONDS' PRACTICAL WATCHMAKER. 


[32242.]J Watch Query.— One Open to Learn” 
should make a file suited to the requirement by 
making a smooth verge file red-hot, and when 
cooled file the end of it narrow, shaping it to the 
form of dovetail required, leaving the rough edge of 
the file to form the base of it, so that when the file 
is formed the edge should be sloped sufficiently to cut 
the dovetail any required angle. The files as sold 
are usually unfit for the job. Before using it make 
it quite hard hy fire and water.—SrEcONDs’ PRACTI- 
CAL WATCHMAKER, 

(382248.]|—Repolishing Marble Clock.—Some- 
times I have iniproved the glass by polishing with a 
rubber formed of clean cotton-wool charged with 
putty powder, mixed with oil to the conaistency of 
cream ; and when smoothed, use the fleshy part of 
the hand (clean) and the same powder slightly 
damped with milk. finishing off with dry powder and 
the hand.—Srconps’ PRACTICAL WATCHMAKER. 


[32298.— Great Eastern Engines.—We have 
about 30 of 87 class; they were designed by Mr. 
Sinclair in about 1860, and have been doing the 
express work, Four of them have vacuum brakes— 
namely, 51, 60, 291, and 300. Two are stationed at 
Norwich, and 2 at Ipswich. They have 71t. drivers, 
and 16in. cylindcra, with raised fire-box. They have 
been making at Stratford works several 4-wheel 
coupled engines, with 6ft. wheels and begie truck. 
Five are fitted with the Westinghouse brake, and 4 
with vacuum brakes. There were 2 4 whecled coupled 
engines built at Stratford, in 1874. of Mr. John- 
son’s design, with Oft. 6in. coupled wheels, with 
inside cylinders. I have known them to run the 
7.3 p.m. up Cambridge train to ‘lottenkam, a 
ene of 50 miles, in 55min., with 16 coaches on.— 


32302.)— Midland Carriages.— The Midland 
Railway Company last week commenced running 
the carriages to which, I suppose, “Mathematicus ” 
refers, on the Manchester expresses from St. Pancras. 
Externally the carriages are exactly similar to the 
Pullman cars, running on two A wheel bogies, and 
having a balcony at each end. Internally there is a 
gangway down one side from which compartments 
open, each of which contains 6 seats. There is a 
reparate portion reserved for smokers, and in the rd 
class cars a commodious luggage compartment. The 
guard is thus enabled to walk from one end of a train 
composed of these carriages te the other, and the 
passengers to communicate with the guard. The 
carriages I have already seen have been numbered 
from 1 to S. aud one set of four was run last week on 
the 5 p.m. Manchester express, in combination with a 
Pullman car and a few composites and brake-vans. 
They are fitted with Smith's vacuum brakes, and, so 
far as I have yet experienced, run very steadily and 
smoothly (though not so smoothly as the ordinary 
6-wheel bogie carriages). Although much appre- 
ciated by the passengers they have not been found 
by the M. R. Co. to be wholly satisfactory, and have 
been witbdrawn in favour of the ordinary rolling | 
stock which was previously run on the Manchester 
expresses. Perbaps C. E. S.“ could inform us why 
they were withdrawn, and whether it is likely that 
they will again be put on the rails.— H. L. S. 


32303.] —Jamin Magnet.—I should be obliged if 
tlatton’’ would say how many layers of copper wire 
give the best result; in the engraving, there appears 
to be only one layer.—J. M. E. 


{32342.]—Electric Bells.—The following method 
of connecting bells and telephones with one wire has | 
not yet been mentioned, I think, and seeing that the 
telephones are by this arrangement thrown out of | 
the circuit, while the bells are ringing, and thus not 
subjected to the battery current. perhaps it is to be 
preferred. A and B are two switch arrangements 
having a movable arm fixed to the top button, and 
capable of sliding over the lower three, and making 
contact with either. Cand D are the batteries, E | 
and F the telephones, and G and H the bells. In the 
dingram the switches are shown in the position in 
which they are always loft after using. Then, by 
turning either of them on to the end button, both | 
bells ring, thus letting the ringers know that the | 
circuit is complete. The switch is then moved back | 
for the answer. When that has been received, both 
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switches are moved to the middle button, which 
brings the telephones into circuit, and conversation 
may be carried on. It is necessary to remember to 
move the switches back after the conversation is 
finished. A friend and I use this arrangement over 
300 yards of wire. It may interest some of ours 
to kuow that we use uninsulated copper wire, which 
is carried over the roofs of several houses, and across 
three streets withont any insulation whatever, and 
the gas-pipe is used for the return circuit. We use 
three Leclanché cells of 1 pint capacity, and find 
them just sufficient for our purpose. Two were not 
powerful enough. This has now been in use for 
several weeks, and the weather docs not seem to 
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have any bad effect on bells or telephones. I have 
written this siuce. I dare say many of ours 
wonld not think of using naked wire for bells. A 
wrinkle I have found out connected with the tele- 
phone is, that the strength of the magnet makes 
more difference than some might suppose. A pair 
which were working miserably I took te pieces, aud 
had the magnets re-magnetised, aud they now work 
splendidly. Many thanks to Mr. Lancaster for 
answering my query of some weeks ago. Since 
writing it, I have made two or three pairs in diffe- 
rent ways. and have found out for myself most of 
the questions I asked then. My experience as to 
iron cores is that they don’t muke any perceptible 
difference for ordinary purposes, and I also find 30z;. 
of wire work perhaps rather better than toz., but 
there is very little difference.—S. Y. 


32315.I— Grain of Violin Wood.—I am glad 
“ Fiddler ” has propounded this query, and heartily 
endorse it, hoping it may induce amateurs to explore 
the hitherto much- neglected study of resonant bodies. 
It was only tbe other day thut a popular lecturer 
expressed to me his surprise that so interesting a 
subject should be so neglected. It is one, moreover, 
in which. for many reasons, an amateur would be 
more likely of success than a professional. Certain 
facts are known in relation to sympathetic and 
mechanical vibration, but the causes are yet a 
mystery. It is, for example, not surprising to find 
a thick-weighted baas string reproduce higher notes 
than its fundamental up to a certain limit, but when 
we find it as readily returning in a prolonged note 
the shrillest whistle, we are apt to marvel how so 
thick a string con subdivide itself into such 
necessarily minuta vibrating segments. But even this 
is not all. A sensitive soundboard by itself, and irre- 
spective of uiterior aid, will do the same—certainly, 
in a feeble but yet in an unmistakeable manner; and 
as in the latter instance we enn hardly imagine the 
whole substance of the wood to so pulsate, it seems 
only accountable by supposing the agent to be either 
independent vibratory strata, or that the sound isa 
series of echoes resounding from the lining of minia- 
ture sound chambers existing in the grain of the 
wood. This is a portion of the subject in which [ 
think our army of microscopists could give valuable 
aid. Every one knows how much superior is the 
tone, both in power and purity, of a gennine old 
Cremona violin over the best modern model. Now, this 
superiority cannot be in the shape, for the imitations 
are fac-similes. It must, then, lie in some minute 
difference of the grain, probably from the fact that 
certain saps have so shrunk with age as to leave the 
linings or walls of these chambers free to pulsate ; 
but this Art, as yet, has been unable to imitate.— 
W. H. Davies. 

[82345.—Violin.—0On page 47, instead of “flat 
backs,” it should be slab backs, and, instead of com- 
bine to ‘send ” the truck over, it should be bend.— 
Bosu FAKER. 

[32364.] — Experiment with Magnet. — The 
best method for showing any reduction of magnetic 
power is to bave short pieces of iron wire, and have 
them coloured so as to be distinguishable, and their 
ends well polished ; then suspend them from the pole 
of magnet. Probably six or seven will bang. Then 
on the lowering of the magnetism, the bottom one 
will fall off. Iam not sure that a magnet will let 

hem fall, unless you weight the magnet to its utmost 
inductive power.—W. J. LANCASTER. 


[32266.]—Organ Queries.—I am obliged by 
Mr. J. 8. Taylor’s reply. I admit that in asking 
him to refer me to a good old organ’? by Walker, 
l did so with the mind to put a value on his opinion. 
I certainly did not expect to be referred to the 
Exeter Hall organ. We now know the sort of 
standard by which Mr. Taylor criticises Schmidt, 
Harris, Schulze, and Lewis. Quality and weight of 
metal are simple matters of tact. If Mr. Taylor 


knows of English builders who “ continual! . 
better metals than Schmidt's (according to Hopkins 
over three-fourtbs tin), why should he not name 
them? I was under the impression that n? English 
builders used more than half tin, except perha 
occasionally for gambas, &c., and reed tubes.—S, 


(32372.]—Contraction of Pupil of the e.— 
I could tell you what to do under ordinary pe hae 
stances, but I do not feel inclined to recommend ou 
to do anything which might give tem rary relief. at 
probably, a greater cost. Now, you had better seea 
good oculist, and let him know the history of your 
case, and, doubtless, he will soon correct the errors. 
Don't drop any of the eye lotion or any tinctures 
into your eye until you have good advice or state 
your case more clearly, with every variation of pupil 
for morning and evening, and note how much the 
papil alters when looking at a bright light, and then 
passing into the dark. Geta friend to do this for 
you by screening vonr eyes, and then let him note 
the amount of contraction when the shade is removed, 
and vice versed. State this, and your occupation 
and I will endeavour to assist you. Still, it would 
be better to go to the oculist.— W. J. LANCASTER, 


[32379.J—L. and N.W. Railway Engines.— 
The cluss whose dimensions“ Douglas ” wants have, 
I believo, wheels, 6}ft. diameter; cylinders, 17in. by 
2in.; boiler, 10ft. by 4:ft. ; about 200 tubes; fire-box, 
tft. 8zin. by 37t. 6in. by 5ft. deep. I have not got 
their other dimensions. I do not know why tho 
boiler is so high above the wheels, unless it be because 
the motiou is very heavy to balance it, and to afford 
1 1 of 7 in it ane 15 fire-box. I do not think 

ey do maintain a high speed with a heavy load 
better than the G.N. 8-footer. If“ Donglas“ will 
send his address to “ G. L., Post-office. Tamworth, 
who will forward it to me, I will send him as many 
oan wall's performances as I can muster together. 
—ITzAEX. 

(32334.] — Telescope.— The plane should be 
mounted at an angle of 45°, with the arm en ing it, 
and should have a second back, to which it is 
fastened by means of either a ball and socket or a 
screw with rounded back fitting into socket. Around 
this, at equal distances, are three adjusting screws. 
By means of these you can adjust the plane with 
ende, and can have the centre of plane at the same 
altitude as centre of eyepiecas. You may mount 
the plane, together with the eyepiece tube, and have 
the adjusting screws outside the body of telescope.— 
W. J. LANCASTER. 

32388. Apparatus for the Oxyhydrogen 
Limelight.— This question has been 1 rod Bick 
and over again in these pages. Personally, I prefer 
the old gas-bag system to any other system 1 have 
yet tried. Of course, there are drawbacks to every 
method, but the simplest method for production of 
the light is the gas-bag method—that is, I mean 
with refereace to carrying it from place to place. If, 
however, you want it in one place always, then b 
all means fit ap gasometers of galvanised ow, 
J. LANCASTER. 


32395.] Reflecting Telescopes.—Let the dis- 
tance from centre of speculum to centre of plane be 
4ft. Gin.. then from centre of plane to eyepiece tube, 
4in., and have a sliding tube covering another Ain. 
to slide.— W. J. LANCASTER. 


ae ee Phonograph.— In answer to 
J. H. H ” I only refer him tothe Times of January 
17, but give from memory the following dimensions : 
The cylinder is 4in. diameter, and 4in. long; diameter 
of diaphragm, 2in ; pitch of screw, ten threads to an 
inch. The point in the centre of the diaphragm 
should be blunt. I believe these measurements are 
right.—T. L. 

[32410.] — Music. — Let Cornet take lead, or 
S, Ek take T; baritone, A, Ea bass, basso, or one 
cornet lead, one alto, transpose tenor for baritone, 
and bass for bass.—BANDSMAN. 


(32413.]—Return Tickets.—The Midland and the 
London and North-Western, as well as Great 
Western, have considerably lengthened the time for 
return journey; but I do not see that any advantage 
could be gained by letting them run over twelve 
months, The tickets would be lost, and the owner 
would be much more out of pocket than by the 
present system. There are other reforms required 
in the railway companies beside the one referred to. 
—W. J. LANCASTER, 


(32414.|—Heliopolis—In reply to Inquirer,’ 
Heliopolis, or the Scriptural On, is situated eight 
miles N.N.E. of Cairo, or, to be more particular, in 
Bett's map of Romanum Imperium its position is 
placed in lat. 30.10 and long. 49.30, and in same map 
Inquirer“ will see the Syrian Heliopolis he refers 
to in Int. 84.7, long 54.39. The former place is in 
ruins—in fact, its position now is only to be traced 
by mounds of earth, and an obelisk 68ft. 2in. in 
height. In Lempriere’s Classical Dictionary Helio- 
polis is stated to be a city ef lower Egypt, now called 
Matarea; to have had a temple sacred to the sun, 
and a worship by the inhabitants of a bull called 
Muevis, The geography of the ancient writer 
Strabo, and perhaps Kollin’s Ancient History,“ are 
the only works, | believe, in which Inquirer would 
find any description or history of the Egyptian 
Heliopolis; but where he will beable to see the former 
work I cannot say.—ARGUS. 

__ [82419.]—Telephone.—1, The magnet is in fault: 
it should be suthciently strong to pick up an ounce 
weight easily. Have them remagnetised ; then pro- 
bably, they will work well. 2. By all means, for 
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short distances, use double-line wire. The plate 
should be at the proper distance from magnet, 
otherwise the sound will be feeble.— W. J. LAN- 
CASTER. 

($2419.]—Telephones.— Apparently the magnet 
of "T, P. A'a” strument is not close enough to the 
iron disc. The magnet, altbough weak, should act 
ifthe adjustment is carefully looked to, but it is 
better to have it hardened and strongly magnetized. 
Try a return wire. There may be a defective joint in 
the gas · pipe.— A. McNAeg. 

82423.]J—Oxyhy drogen Light. —I cannot think 
e would be gained by heating the oxvgen 
before using it; the difference in the heat of flame 
would be immaterial, and beside the gas would 
more rarefied, and the supply would be diminished ; 
this would more than counterbalance the gain.— W. 
J. LANCASTER, 


($2428. ]—Brickmaking.—" Ishtar ” must know 
that every maker of machines makes the best.“ 
and the maxim is no exception with makers of brick 
machinery, My advice is, if you really want the 
result of practice and time, spend a week in York- 
shire in the brickmaking district, where nothing but 
machinery is Visit a score of yards where you 
will see half a dozen kinds of machines, and perhaps 
half a score kinds of clay, and if you make good use 
of your eyes, ears, and tongue, you will learn more 
than 40 pages of written matter could teach you. I 
flatter myself that if this system was more adopted 
by persons opening new yards there would be less of 
this kind of work. For instance, B opens a yard 
with a machine highly spoken of, and in leas than 
three weeks finds out it does not suit his clay. Ata 
considerable lose he tries another, which is replaced 
by a third within a couple of months, and tken the 
fact dawns upon his mind that he has gone the wrong 
way about it altogether. If Ishtar thinks proper 
to advertise his adddress, any information would be 
gladly given by—FoREMAN BRICKMAKER. 


(82428.]—Brickmaking.—I can strongly recom- 
mend a machine I saw working the other day. The 
clay required no mixing, bat was thrown into a png- 
mill, which foreed it into moulds placed in a circular 
table, which revolved. The filled moulds are now 
placed under great pressure, then in another press, 
and from there to the kiln, all the work being auto- 
matic. The machine was most highly spoken of by 
the owner, but “Tahtar” cannot better than 
apply for particulars to the makers, Mesars. 
Bradley and Craven.— WANDERER. 


($2428.|—Brickmaking.—It all depends on the 
„have experienced different machines, and I 
find Whitehead’s, of Preston, Lancashire, the best, 
the most economical, durable, and perfect (viz., No. 
7), with brass dies and Murray’s patent side delivery 
tables. But it is advisable to cast the clay in a rough 
manner over winter; it puts a more brilliant face to 
the bricks, working through the dies with more 
m. I am working one now near Manchester, 
a No. 7, with Murray's tables. It is worked by one 
of Goodbrand and Holland's horizontal expansion 
8 14-horse-power nominal. It will realise 
30-horse-power indicated, and is fitted with equi- 
librium governors. The working of it and the 
machine is admirable. Itis capable of making 2,000 
per hour. We have exceeded it: we have made 
21,000 in 9 hours with ease.—H. J. W. 


[82433.]—“‘Kloz” ‘Violin.—I suppose Poor 
‘iddler” means Klotz. Ifso, Matthias Klotz, the first 
violin-maker of this name, was a Tyrolese, and con- 
sidered to be a pupil of Steiner, date about 1670 to 
1606, a rood and artistic workman. Egitia Klotz 
(son of Matthias), good instruments with good var- 
nisb, George Klotz (brother to Egitia), Sebastian 
Klotz (another brother). The best maker of them 
all was Michael Klotz, 1771. Joseph Klotz (eon of 
tia), good wood, but bad varnish. That is about 
t the books say on the subject. Now for what I 
know of it. All the violins I have seen bearing the 
name of Klotz were ul instruments (most 
of them in the possession of professionals), much 
better fer orchestral work than Steiner’s, or any of 
the high built” school. They have no especial 
peculiarities, but simply look good to the eye of a 
judge. They were not copies of any one maker, but 
were original—that is to say, as original as any 
good violin has been since Straduarius and Gaar- 
nerius (and that is about as original as any good 
writing has been since Shakspeare, Bacon, and 
Milton). The members of the Klotz family were 
honest, for they seem to have published nearly all 
their instraments properly signed. I very seldom see 
a Klotz violin now, thong I knew a good many 
about thirty years ago, and, as they were in hands 
to appreciate them, I don’t think they are destroyed 
or lost, but dare say, if I attended big sales, or could 
get a peep in the cabinets of connoisseurs, I should 
meet some of my old friends with very high fallutin 
Italian names. (I know I often meet my old frien 
Peter Warmsley under the name of Steiner. Would 
Peter's ghost be very proud about it ? I think not.) 
I have no more information (interesting or other- 
wise) to give about the men or their violins, but, no 
doubt, Fiddler” has, and will give it; an here I 
must ask his pardon for answering a question put to 
him.—BosH FAKER. 

32488.]J— Kloz Violin.—There were four makers 
of the name in the Tyrol, first, Matthias Kloz, about 
1680, and his three sons, Sebastian, George, and 
Egidius. The instruments of Sebastian are the best, 
and fetch good prices—also some of Egidius’s. The 


tone of most of the Kloz fiddles is powerful and 
good, but the varnish and shape of many are very bad. 
Matthias was a pupil of Jacob Steiner, and mostly 
followed his style. His son’s instruments are often 
as flat as a Strad.”—C. P. T. 


(32433.]—Kloz Violin.—I give an extract from 
the “History of the Violin,” by Sandys and 
Forster: — Egidius seems to have been the best 
maker of the Kloz family, working in the latter part 
of the century from 1675, and generally putting his 
own name to his instruments. He was particular in 
nsing good wood, and his instruments are well made, 
and have a finer and fuller tone than any other of 
the Tyrolese make. They have amber varnish. He 
was a pupil of Jacob Steiner, and imitated him. 
After Steiner's reason became affected Egidius 
Kloz or his sons (for this seems a little doubtful), 
and Techler, worked in his shop, and placed Steiner’s 
tickets in the instruments then made. George. 
Sebastian, and Joseph are named as bis sons, and 
Joseph's instruments are considered superior to his 
father’s. We have the following ticket of George: 
— George Kloz in Mittenwald an der Iser, 1761 ;’ 
also one of Joseph, but from the date he would seem 
to be more probably a grandson than a son of the 
original Kloz, ‘Joseph Kloz in Mittenwald an der 
Iser, An. 1774.“ There was also a Michael Kloz, 
whose ticket we have, dated 1771. Parke, in his 
Musical Memoirs,’ saya that Mr. Hay, formerly an 
excellent leader of the King’s band, bad a celebrated 
Kloz instrument, with a sweet and powerful tone, 
for which a noble lord offered him 2300 and an 
annuity of £100 (the price seems incredible). Hay, 
having an independence, declined the offer, and on 
the sale of his effects after his death the instrument 
was sold for £40 only.”—M. G. F. 

(32435.]—Boiler Feed.—The steam which issues 
from the boiler is much more bulky than the water 
injected, so that although the volume of water in the 
boiler is increased, its temperature is lowered, and 
the pressure of steam diminished. The effect, there- 
fore, of the injector is no more paradoxical than 
that of the feed pump. The injector will not work 
if the temperature of the feed water is above 120° F., 
as it is then incapable of condensing the steam. 
Condensation of the steam is therefore necessary to 
the result.— E. J. MARSHALL. 

[32435.)— Boiler Feed.— The steam taken to work 
the injector on leaving the boiler reduces the pres- 
gure in it, and the injected water being forced into 
it with a rush, and being at a less temperature thar 
that in the boiler, accordingly overcomes the pres- 
sure.—C. E. G. H. 

(92437.]—Cistern Leakage.—The slate cistern 
must be taken to pieces; scrape and dry, and then 
paint the edges and grooves. Then put together 
again with a mixture of white and red lead. Don't 
try to repair it, for it would only have to be taken 
to pieces in the end.—J. A. P. 

[32441.]J—Gas Engine.—If yon intend working it 
by means of a true explosive mixture, as is done in 
Otto and Langen's engine, I. shoald nay no, 
as the sudden sbocks to which it would be 
exposed would be fraught with danger to the 
cylinder, and the condensing apparatus would oconpy 
nearly, if not quite, as much room as a vertical 
boiler. Not having a description of, or seen, a 
gas engine working by expansion, Tam unable to say 
whether it could be accomplished so or not. Perhaps 
some other reader will give a description of an expan- 
sive working gas-engine, which would no doubt 
interest others besides—E. J. MARSHALL. 


($2442.]—Heating Glue.— C. O;“ has most 
probably to find fault with the gas, and not the glue- 

t. When a cold substance is put closely over the 
famë it deposits a large quantity of carbon. This 
decomposes some of the burning gas, and acetylene 
is formed, which bas a most disagreeable smell, 
“CO.” should geta Bunsen burner.—FERRURM. 


(32443. ]—Heating Glue.—Keep the bottom of 
your glue-pot boiler clean, and do not turn up the 

as high enough to smoke. Itis the burning gas- 
black that stinks.—BosH FAKER. 


(32447.] — Electrical Indicator. — An “Old 
Reader's” problemisa very interesting one, and I think 
some of your ingenious rs show him how to 
arrange his apparatus. The apparatus he intends 
putting near the river is, I believe, shortly to be 
taken up by the Admiralty and put into some of her 
Majesty's gun-boats. One of the open-bottomed 
boxes will be put at the bottom of every compartment 
of the ship, and the siphon gauges will be all grouped 
together in the cabin, so that the officer in charge 
can see at a glance how much water there is in every 
part of the ship, fresh-water tank included. Any 
one can see the great advantages of such a 
simple arrangement. The whole let will cost mach 
less than the old sounding pipes, and no part of the 
apparatus is in the way or takes up any room. The 

ntees call the apparatus the patent sounder.” 
bave rather wandered, but this part of the subject 
is very new and very interesting. How would this 
plan, as follows, suit for the electrical indicator ?— 
One end of the siphon gauge of the patent sounder 
will be attached to the air-pipe, and the other will be 
open to the atmosphere. Into this open end put an 
iron wire right down at the bottom of the siphon, 
and making perfect contact with the mercury, an 
alongside of this wire, but not touching it, place 
another wire of some very bad conducting material. 
These two wires can then be connected with battery 
and line to the office, and there connected to a 


d | quartz (silex), 
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diverging needle or other magnetic apparatus. Now 
suppose the bad conducting wire terminal was just 
touching the mercury when the tide was at its lowest 
the electric current passing would be so week that 
the needle at the office would be scarcely affected, 
and would point at 0 on the prepared scale. As the 
tide rose the mercury would also rise, and more 
of the wire would come into contact, and the elec- 
tricity would increase, and in the same proportion 
would the needle travel along the scale, and this 
would continue as long as the tide continued rising ; 
80, by looking at the needle, you would see at once 
the state of the tide. Now this, as far as I can see, 
is all right if we can get over one difficulty, and that 
is, the batterv power, which should be constant, and 
not liable to fluctuations. The same amount of wire 
covered by the mercury should always send the 
needle to the same position on the scale, and this 
point I leave to some of our electricians, expecting 
that there is no difficulty in it.— DRAUGHTSMAN. 


[32417.]— Electrical Indicator.— Would it not 
be more economical and simple to indicate the state 
of the tide by mechanical means in preference to 
electricity? The latter would require some compli- 
cated means to accomplish, I think, whilst the 
former could be attained simply. Why not have 
something similar to the following? Fix securely a 
pole upright in the water, have a float to support 
about lewt.; this float to slide up and down the 
pole, as the tide rises and falls. Fasten to this float 
two wires, rarning over the pulleys, fixed on the top 
of the pole, which two wires are fastened to a line 
wire running and supported on pulleys fixed to 
supports, the distance required to carry the line. At 
the endof this line attach another weight, sufficient 
to keep the wire tight as the tide rises and falls. 
This latter weight will move up and down, indi- 
cating the state of the tide. A strong cord, wire, or 
catgut can be used.—J. JONES. 

[32449.]—Filling Teeth.—The gold used is not a 
“composition,” but ld foil either pressed or 
malletted in. It would be absolutely impossible for 
you to put a gold stopping in qoutes! or, in fact, 
any other stopping. In order to be of any service it 
requires an experienced and practised hand. Os. 

[32449.]— Pilling Teeth.— This can only be done 
by a competent dentist. The great thing is to remove 
every particle of decay, and fill the cavity witha 
material that will prevent any moisture from getting 
in, and that will be hard enough to bear mastica- 
tion. I see Fiddler,“ in replying to above, says, 
in his opinion, filling hastens decay. If it is not 
done properly it undoubtedly does, as when moisture 
can get underneath a filling (if metal) it decomposes 
the tooth more rapidly than it would if no filling 
were there ; but any tooth properly filled is certain 
not to decay from the same place, and is as good as 
a sound tooth.— GERO. BEAVIS. 

(32451.]—Telephone.—A telephone would be 
useful, but I am afraid you would still require some 
means of calling attention—so retain the services of 
your bell. The iron pipe would not at all interfere 
with the insulation of the wire you might use for 
telephonic purposes. But would it not be cheaper 
and more convenient to join your residence and 
business place by means of about 40yds. of thin 
galvanised iron wire, uninsulated, run along the 
walls, and fastened with nails or staples? I don’t 
know what the 5s. telephones you refer to may be, 
for none of the Bell’s electric telephones are sold, 
made up in this country, under £20, but you may 
buy the materials ready to put together fora pair, 
which will be quite equal to Bell's, for about 78. 6d. 
See advertisements in Nos.—L. S. Y. 


[32451.] — Telephone. — A guttapercha-covered 
wire would be necessary. You may either have 
electric bells, or use the ones you already have, to 
call attention. Telephones at the price you name 
must be unutterable rabbish. suppose that 
% Towe” is aware that he will lay himself open to 
an action if he uses telephones for business purposes, 
unless such instruments are bought from the 
patentee or his agents. Why not use the gas piping 
as a speaking tube ?>—M. S. T. E. 

(32451.]—Telephone.—I think “Towe” would 
find a speaking tube answer every purpose, and be 
cheaper than telephones. I have occasion to use two, 
each over 200ft. long, and having a great many 
bends altogether, but the slightest whisper can be 
heard through them with ease. Of course the tube 
must be air-tight, and have whistles fitted in the 
ends to call attention with, The bends in the tube 
must not be sharp, and it should be about $ or jin. 
diameter.—T. L. 

[ 32455.] — Colours for Confectionery. — 
Cochineal (powdered) and salt of tartar, of each one 
ounce. Boil these in a pint of water, and strain, 
add one ounce of spirits of wine, and bottle for use. 
The original recipe contains also one onuce each of 
cream of tartar and alum, which, however, I don’t 
altogether see the use of.—Os. 

32459.)— Carbonate of Ammonia.—I don't 
think this has any effect in suppressing acute pain ; 
used as a stimulant in extreme depression.—Os. 

(32460.1—Geology.—In answer to your corro- 
spondent, I would remark that conglomerates in the 
Silurian rocks are generally formed of pebbles of 
and are like all similar formations 
derived from previously existing rocks, rounded by 
the action of water, most probably on the sea-shore, 
and cemented or bound together by a matrix, either 
of iron, lime, sand, or clay, or a mixture of more 
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than one of these. Sometimes these pebbles are of 
jasper, as I have seen them in the Silurian rocks o 
Connemara of various shades of colour, red pre- 
dominating ; green and yellow colours are nlso met 
with. The colours are chiefly caused by silicate of 
alumina and iron. In the chalk the concretions of 
silex are called flints. They become disintegrated, 
asd falling on the shore are rounded into pebbles 
by the action of the sea. In the older rocks they are 
termed hornstone or chert. — W. H. BAILY, 
F. G. S., M. R. I. A., &e. ; 


[3248 1.]— Tasmania. —A few days back I had a 
pamphlet sent me by the Emigrant and Colonists’ 
Aid Corporation, 25, Queen Anne’s Gate, West- 
minster, containing the information R. J. Jehnson 
requires. If he sends to the above office I bave no 
doubt he will receive a copy of it.— M. S. T. E. 


32470.]J— Telephone. To J. WILSoN.—By using 
a soft iron core you will have every word distinct, 
not any louder. You should bave the end of the 
magnet turned down. and leave this end soft. Have 
a boxwood reel tnrned to fit, and wind your wire on 
the reel.~—GrorGEe TOLMAN. 


[32472.]— Wire Tramway.—The following par- 
ticulars of a wire tramway at Aalsund (Norway) 
may perbaps interest Etna.“ This tramway was 
constructed for carrying the ore from a mine to the 
sea-coast, the mine being situated far above the level 
of the sea. The “permanent way consists of two 
steel ropes, the breaking strain of each being 40 tons. 
The ropes are fixed at the mines, and stretch direct 
to the sea-coast without support, the distance being 
750yds. Two cages which run on small-grooved 
wheels form the “rolling stock.“ Each cage carries 
12cwt. of ore. The loaded cage in descending draws 
up the empty one by a light steel rope, which passes 
round suitable brake sheaves at the mine, and hy 
which the speed of the load is governed. At the 
bottom the ore is discharged into a large truck, 
from which it is discharged into the vessel. he 
empty cace in the mean time arrives at the top, and 
being filled, is allowed to descend, and to draw up 
the empty cage. Tbe incline of the ropes is an angle 
of 45°, and the speed of cages is from 15 to 20 miles 

er hour. About 100 tons are transported every 10 

ours, the only expense being the pay of the five men 
required. The tramway was made by the Wire 
1 Company, from the designs of Mr. 
W. H. T. Carrington.—T. G.S. 

32478.]— Brewing. — The book you mention 
would be of very little use in your case; neither 
would any book alone give you the information that 
you require. What you want is g practical 
advice, and that immediately, as you are sacrificing 
a very considerable sum of money in every brewing, 
through your inability to extract the whole avail- 
able malt coustituents. Now, with ordinary malt 
weighing 320lb. per quarter, they amount theoreti- 
cally to 78˙3 per cent, and should therefore yield 
90°4lb. per quarter extract; but this season we find 
that it is impossible to extract the whole theoretical 
amount of malt constituents within 5 per cent., by 
reason of the inferiority of the grain, and we may 
average the available extract from this season's malt 
as 85lb. per quarter. Now 14} barrels of wort at 
33lb. gravity, from 6 quarters of malt, give a gross 
extract of 79°75lb. per quarter only, or 69 per cent. 
instead of 78 3 per cent.. showing a loss of available 
malt constituents of 9˙3 per cent., when following 
the system advocated in the book you mention. 
Now if you find it impossible even to obtain that 
amount of extract, I must say that your system is 
radically wrong, and that you are undoubtedly 
losing a very fair profit. I shall be bappy to hear 
from you privately.—H. P. Harris, Rotherham. 


($2483. ]—Meroury.—It is kept in metallic bottles, 
be cause these are strong enough to contain it safely, 
which unmetallic vessels would not, while it has no 
action on iron.—SIGMA. 


32483.] — Mercury.—A bottle of this metal 
weighs about 75lb. It would scarcely do to ship a 
lot of earthenware or glass bottles full of this liquid, 
as the least jar would crack either of them with that 
weight in them, and how about corking P—GEORGE 
TOLMAN. 

(82483. ]—Mercury—is usually imported in iron 
bottles because they are the most convenient for the 
purpose. They are not liable to breakage as glass 
or wood would be. A glass vessel containing 60lb. 
or 70lb. of mercury could hardly be handled with 
safety.—Os. 

[32492.])—Varnish Stains.—A little spirits of 
wine carefully applied will most likely answer the 


purpose.— Os. 

32495. — Colourless Spirit Varnish.— Perhaps 
the wood was damp; this might give a mottled 
appearance, Such varnishes are best applied with a 
broad flat brush, and in a warm room. The brush 
should go quickly over the work, and should not 
cover the same spot twice, and if your varnish is 
perfectly ciean there will be no spots or frosted 
appearance.—Os. 


{32500.]—Cement.—Corks will not stand 800° F. 
without becoming charred, to say the least. Cannot 
you use plugs of asbestos ?- 0s. 


[32501.]—Bichromate Battery.— The electro- 
motive force is about 2 volts when fresh, but falls 
considerably in use; the size of cell has nothing to 
do with the force. It can be used for light but 
large cells, and 40 or 50 would be required. A 
Bunsen batte can be, and is often charged with 
bichromate solution.—Siama, 


re nn — — ——ẽ—ſ 'b.f d ͤ——— — — —— — 


[82508.]—Chemical.—The precipitate is brown 
when the solutions are very dilute. It is called the 
urple of Cassius, after its discoverer, and it is used 
or colouring glass. I have looked it out in several 
books, but in all it is said that it does not appear to 
have a definite composition. In one I find it put as 
Au.Sn3054H,O.—BENJAMIM SNOOKS. 


(82506.]—Hmery Wheel.—Some are used with 
water and without. Why not explain to a maker 
for what purpose you require them F — GEORGE 
TOLMAN. 


(32508.]—Batteries.—The mercury cells are left 
all standing when circuit is broken, there being only 
very slight local action. The bichromate bottle bat- 
tery can be seen in an any scientific instrument 
dealer's window, and is quite useless for bells, except 
where one can be used and act as its own commu- 
tator or contact-closer.—SIGMA. 


32508.] — Batteries. — Bisulphate of mercury 
batteries are sometimes uncertain. If you require 
them for electric bells yon have no occasion to 
remove carbon or zinc. I have had some in use 
and not touched for 18 months. Thev are rather 
expensive to maintain. and I now use the Léclancbé. 
The bichromate battery consists of two carbon 
plates, with a zinc plute between them, either a 
fixture or made to slide in or out of solution when 
required. Some are in a plain jar or glass bottle, 
with around globe at bottom, and a long neck. To 
make the solution. dissolve half an ounce of 
bichromate of potash in a pint of hot water, allow to 
cool, and then add 30z. of sulpburic acid by weight. 
Theaddition of this acid will cause a considerable 
degree of heat, and should be allowed to cool before 
using, asin this hot atate it violently attacks the 
zinc. This battery will work constantly for about 
two hours—so it is useless for electric bells. Why 
not use the Léclanché ? It requires no attention from 
twelve months to three years.— GEORGE TOLMAN. 


82509.] —Magnitude of Lunar Eclipse.— 
„Amateur can find the quantity of a lunar eclipse 
in the following manner: Fer an example we will 
select the eclipse which will occur on August 18. at 
Oh. 8m. morn, and will be a partial one. At that 
time the moon’s latitude will be 36“ 55” N. 

54 56 

0 9 
55 5 
15 49 


The moon’s horizontal parallax 


The sun’s 5 ji 


The sun’s semidiameter subtract 


Semidiameter, of the earth’s shadow... 
Add for the earth’s atmosphere +; 


39 16 
0 33 
8A 49 
15 0 


Moon’s semidiameter, add 


54 40 
36 55 


17 54 


which equals 50 of the moon's diameter. The quan- 
tity of a lunar eclipse is sometimes expressed in 
digits. A digit is the twelfth part of the diameter 
of the sun or moon, so we should say that about 7 
digits of the moon would be eclipsed on August 13. 
The greatest number of digits an eclipse of the moon 
can amount to is 23. as when she is at her node and 
in perigee at the time ef eclipse.—J. G. VINE. 


(82510.]|— Pianoforte. — The wires, if properly 
strung, ought not to slip, even though the wrest 
pins are not bored. Modern music wire is very much 
harder than it was when D. Almai 


Moon’s latitude, subtract 
The quantity or part eclipsed is 


ine was young. 
and requires softening in the lap to take away some 
of its spring. Also J. G.“ must remember that 
concert pitch is now much higher than such an in- 
strument was made for. The cost of new wire and 
bored wrest-pins would not exceed 7s. 6d. The work 
of re-stringing is the most important item, and 
“J. G.“ must bo the best judge whether the pre- 
servation of the action. &c., is such as to make the 
expenditure worth while. The sizes for the wire 
would be :—Lower eight notes, brass wire weighted 
with open covered copper ; following 12 notes, No. 18 
hard brass wire; the remainder, 8 notes each, of 
steel, the sizes ranging consecutively from No. 12 in 
the bass to No. 8 in the treble, all inusic-wire 
gauge. If new wrest pins are decided on it will be 
necessary to open the old holes, or the wrest plank 
would be liable to split.— W. H. Davies. 


. — Cleaning Copper Cans.— Scouring 
with sand and water. Mauriatic acid might answer 
if you don’t like the tronble of the above. This 
should be applied with a piece of rag tied on the end 
of a stick.— Os. 


(82521.]—Uranus.—The “ y Leonis ” to which Mr. 
Manning directs attention is a compositor’s error 
for » Leonis.” y Leonis is of the 2nd magnitude, 
and not a 5th magnitude star at all.—THE WRITER 
OF THE “‘ ASTRONOMICAL NOTES.” 


[32521.]—Uranus.—The “ gamma is an obvious 
misprint fora “nn.” I sbould have thought any 
one would have understood that from a moment's 
inspection of astar-map.. Mr. Manning seems to 
think that R. A. has something to do with north 
and south. If he had remarked on the discrepancy 
between the given declination of Uranus and that 
of y Leonis it would have been more to the point.— 
ALAC, 


. 


32523. —Double Star.— The double star alluded 
to by Mac, is H. iv. 61 (= = 1964: S 674: h 255), 
and was discovered by Hi on the evening of July 18. 
1782, when it was noted as “a close double of the 
fourth class, a little unequal.” It was first measured 
in the spring of the next year, and th 

du gave P = 85°05°, D = 16°77”. Epoch 
1783:22, the atars being described as equal, and both 
pale red.“ The measures of the elder Herschel are 
frequently rather too large. owing to the fault of the 
micrometer employed, and he is rather inclined te 
ascribe a reddish tint to objects (though it is per- 
haps worthy of remark that he calls 95 Herculia, 
“a fine equal white-coloured double star), but. all 
things considered, the measureof March 24, 1783, is 
a capital one. It is first described as triple (of 
course, without measures) in Struve's Catalogus 
Novus,” but Sir James South twice measured it as 
a double only in 1825, with his exquisite bin. Tulley, 
the mean of two nights’ observations being P = 
265° 0', D = 15°62”: Epoch, 1825-37, making the 
new. found star slightly the larger of the two. It is 
No. 255 of Sir John Herschel's first catalogue, and 
was observed with his 18in. reflector of 20ft. focus 
(the joint work of his father and himself), as a pair 
of equal 7in. stars, the position angle being either 
80° or 260°, and the distance about 15”, the date of 
observation being between 1820 and 1826. In 1828 
he again observed it, this time with the 5in., which 
had been used previously by Sir James South, and 
gave P = 85° 40’, D 13 79“ 10 15°79), and in a note 
he adds, the light of the following star less con- 
centrated than that of the preceding one, yet it is 
not separated (the performance of the Šin. from 
1828 till the e of 1830 was very indifferent, 
owing to the object-glass being severely pinched in 
its cell); and again, in 1831, he measnu it with 
the same instrument, deducing P = 85° 13, D = 
1§°42”,7,7 +, Epoch, 1831-38, but makes no allusion 
to ita being triple. Struve’s measures in tbe 
„Mens. Micr.” are as follows :— 


A B. 6°8, 78; 86°08° : 15°36” 


: subflavse 
BC. C88; 807°: 1°34” t 1830-87. 


Mädler, in 1842, gives A B: 86°1°: 15 02%. 
BC: 57: 1°36”, 
And in 1843 :— AB: 854°: 15°30”. 
BC: 120°: 1°40”. 


So that the relative positions of the stars are 
probably unchanged. It is not, as far as I am 
aware, in the catalogues of D, De, Se, Englemann, 
or any of the later astrometers. I believe that 
„Mac has only a telescope of 2%in. aperture, and 
therefore he could not expect to see the close double, 
even elongated, with his telescope, as the stars are 
unequal and small.— HERBERT SADLER. 


(32527.]—Telephone.—If the ferrotype plates are 
secured well ronnd the edges, a battery current will 
not have any effect on the plate, as the magnet is so 
close to it. Should it touch it will spring back 
again. You need not makea h of it, and don’t 
send a current in the direction to demagnetise the 
magnet.— GEORGE TOLMAN. 


UNANSWERED QUERIES. 


— — 


The numbers and titles of queries which reman unan- 
swered for five weeks are inserted in this list, and tf ad 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list, and send chat information 
they can for the benefit of their fellow-contributers, 


Since our last Ferrum” has answered 32012. 


. Adjusting Rod, &c., p. 488. 

Japanese Carpenters, 485. 

Cement for Driving Belte, 488. 

Gas Stoves for Heating.— To John Reed, 488 
. Bilicated Stone, 488. 

. Nitric Acid, 488. 

. The First Co-operative Society, 189. 

Boring, 489. 

Working Ogee Mouldings, 489. 
Suggestions to Bicyclists, 489. 


31915. Comparison of Express Engines. 489, 
31922, Black Gloss for Ladies’ Boots, 489. 
31926. Glaze, 489. 

31927. Marking off Stays, 490. 

31930. Purfling Violins, 490. 


. Dawe’s and Kawsden’s Melody and Pedal Sub- 
stitute Couplers, 490. 

. Portland Cement, 490. 

. Brass Kettle—to Cloan, 490. 


. Bookbinding.—To Mr. R. Smith, p. 586. 
Detonator, 586. 
. Metropolitan Railway Engines, 586. 
. Glaze for Red Clay, 586. 
. Wooden Spoons and Turners’ Paint, 586. 
. Tricycle for Invalid, 586. 
Medical, 586 
. Type Composing Machine, 586. 
ixture of Iron, 587. 
- Bleaching Paper, 587. 
. The Recent Arctic Expedition, 557. 
. Model Gas Engine, 587. 
. Sewer Gas, 557. 
. Chemical, 587. 
Paper Cartridge for Rifles, 587. 
2203. Circle in Polygon, 587. 
Siebert's Object-glaases, 587. 
L. and N. W. R. Tunnel, 587. 
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QUERIES. 
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8882. — Varnish.—Oanl any of our readers give the 
ingredients of a varnish or composition which, if applied 
to paper or to photographs, will render them permanently 
transparent without too much glaze, or if drying dead so 
much the better 7— E. C. 


[$2533.]—Sulphuric Acid.—I wish to make some 
normal sulphuric acid. Will some one of our readers tell 
me how, and what should be the speciflo gravity of it 
a how to reckon Beaume’s hydrometer by Twaddell’s. 
— DERRY. 


.—Will some correspondent kindly 
ification of an organ, five stops (no reeda 
ps), and give a deacription of the stops enu- 
merated ? What sized bellows would be required? What 
would be the length of the sound board P—L. R. D. 


(32535.J—Cheap Bicyoles.—To Mr. STRIFFLER.— 
Thanks for your reply to my query. I am a joiner and 
can have the use of a smith's shop close by, and can do a 
little in the way of fitting; have good smith near where I 
could get anything done, but shall try to do all the fit- 
ting I can myself. Have written Druce as you recom- 
mended ; have price of rubber tires quoted at pound, 
red and grey, in three qualities. What wo be about 
their weight, and which kind and quality do you recom- 
mend? Can I be doing anything with materials for 
wheels before I obtain backbone, &c.? You make no 
mention of wheel hubs. Smith says BBH is the same kind 
as you recommend—is it? Tou think that I had better 
not use front fork, spindles, aud part back. I have. 
What kind of steerage will yours be?—Pounp a WEEK. 


[32536.]—Moulding.—What is the best material for 
moulding fine iron work 7— LO. 


(325387.1|—Stern Post.—Will any reader tell me how 
to set the stern post of a woed man-of-war ship and end 
the rails, as I have tried several ways and cannot do it 
right ?—J. T, H. 


[382538.J]—Tellurium.—What is a ready, sure, and 

simple test for tellurium? Telluride ores are not of un- 
frequent occurrence in this, the San Juan district. The 
best assay hitherto, so far as I know for a certainty, was 
from a telluride of gold which gave 6060z. gold and 1930z. 
silver. The gold I judged to be worth about 14dols. to the 
ounce, or £2 163. of English currency. The ravines (here 
called ‘‘ guiches ”) and canons are for the most part preci- 
pitous in the extreme. I mention this to show the necessity 
when tramping about here to reduce one’s impedimenta to 
the lowest possible point. Possibly Mr. Allen, Mr. 
Clements, or some one of your 1,001 chemical experts (to 
ure a favourite Americanism) will oblige me with the 
description of a practical and portable test, together with 
the apparatus employed, for the detection of this mineral ? 
—Sam Juan, Lake City, Colorado, March 13, 1878. 


[32539.|—Economical Spring Motor.—Could 
any practical brother-reader furnish particulars, &c., by 
which forenamed could be made to work successfully from 
one man to one horsepower P—W. W. 


{32540.]—Blistered Hands.—In my laborious work 
I am constantly annoyed and distressed by blistered 
hands caused by the constant use of hammers. Can some 
reader give some remedies P—Youna Boren MAKER. 


in- Ernaintng and Lacquering Artioles 
of Tin. —I should be glad if any one could give details of 
the above process (the means by which Messrs. Bryant and 
1175 do lacquer their small tin match boxes), or like the 
little tea caddies are painted or lacquered, such as are 
seen in grocera’ windows.— BERN HA R DUS. 


(32812. — Photographio Lenses. Given a com- 
bination for portraits of about Sin. focus, what would be 
the effect of shortening or lengthening the tube? Would 
it shorten or lengthen the focus? What would be the 
actual result either way ?—PERPLEXED PHOTO. 


(32543.]—Brush Varnish.—I have some small work 
that I cannot polish. Will some friend tell me how to 
3 a brush varnish to use, and will look like polish ?— 

[32544.]—Cooking Stove.—I use with gas-burner on 
the Bunsen principle, closed baking oven ; it does its work 
very well indeed. Will any of your subscribers inform toe 
u the exposure to the open flame is injurious to the health? 
No taste or smell is given by using this method that I can 
find.—G. BLAIKIE. 


(32545.]—Incrustation of Boilers.—I heard lately 
of a new method that has been successfully tried in the 
Royal Navy of preventing incrustation in steam boilers by 
means of a self-acting magnetic or galvanic current, but 
cannot learn the precise particulars of the discovery. Can 
ay F your readers kindly supply any information about 
1t?—BLanx. 


[82546.]—Sundial.—I have a pedestal sundial I wish 
to set up, and shall be glad ifsome one of your astronomi- 
cal readers will kindly state in the Mecuawic how to pro- 
ceed so as to secure a correct reading of the time by it or 
say on what day the sun and clock should record the oor- 
rect time of noon together P—ConsTanT READER. 


(32547.]—Railway Rates.—A manufacturer whose 
trade is monopoli by an excess of railway carriage 
rates cha to him over those charged to a company for 
the same description of goods would be obliged if any of 
your readers could reply to the following question. Sup- 

ose a railway company carries from a station on their 
Ine the goods of a manufacturing company who guaran- 
tee to send over their line a given quantity in the aggre- 
pe per annum at certain rates per ton to various places, 

ut no specific quantity to any one plass, can the rail- 
way company refuse the same carriage rates for the same 
description of goods from and to the same places to 
another manufacturer who cannot guarantee a given 
quantity:per annum, and can they charge him an excess 
of rates which gives a monopoly to the manufacturing 
oompany guaranteeing a given quantity per annum ?— 

ERA. 

, [32518.]-—Westinghouse Brake.—Will any reader 
inform me how the Westinghouse antomatic brake con- 
trives to close the ends of the tubes when any carriages 
break away, also whether Smith has anything to close the 
tubes in his automatic attachment ?—J. F. 


($2549.1—Photographic Lenses.—I have just 
purchased a couple of French lenses, also a second-hand 


one by Ross, and instead of having the diaphragms in 
centre of tube they have them fitted to the hoad, in front 
ition better than 
They are portrait 


of front combination? Is that 
Waterhouse’s method? Is so, why 
combinations.—PERPLEXED PROTO. 


[32550.]—Boiler Pressure.—I have a small steam 
boiler of which I should like to know what pressure it 
would stand. The dimensions are, 8in. diameter, 18in. 
long, 3-16th thickness of best Low Moor iron plate? Also 
would any of our readers tell me what size boiler it would 
take to drive engine, the cylinder made for 41in. stroke, 


2in. bore 7—DROTTwIcR. 
[82551.]—Selenographica].—The crater 22 on Mr. 


Webb’s map north-west of the Mare Orisium he calls 
Gauss. Beer and Madler call it Sulpicius Gallus, which 


name Mr. Webb gives to crater 71 on the Mare Serenitatis. 
How is this, and which is correct ?—BrickwaLL. 


[32552.]— Boring Tool for Wood.—Will some 
kindly disposed fellow-reader give me a drawing or de- 
scription of one of the above to use in tho slide rest for 
boring out hollow boxes, &c.? I want to get one made.— 


C. WATSON. 


($2553. ]—Coils.—How are coils constructed so as to 


be either for quantity or intensity, and how can the cur- 
N be made to flow in one direction ?— A&R ENGLISHMAN 
BROAD. 


32554.]-Weigh Shaft.—Could any of our readers 
inform me how to fix a locomotive weigh shaft either by 
geometry ora skeleton motion ?—W. D. M. 


(32555.]—Boiler Scale.—Would any of our readers 
say if they have applied zinc as an anti-incurstator (see p. 
615, last vol.), and if they have with what result ? If this 
plan is really successful it will provea great saving to 
our boilers.—FERRUM. 


(32556. ]—Electrica).—1. How can I make the carbons 
used for Bunseus and bichromate batteries, and how to 
make the red varnish used for electrical purposes? 2. 
What strength of battery shall I require for a coil with 
Md. of wire on it—viz., 30z. primary and 5oz. secondary, 
and also the probable size and cost P—HERCULEFAN. 


{32557.]—Shaking Grate Bars.—Allow me to re- 
turn you my humble thanks for your reply to a former 
inquiry. Your paper is to-day more looked for among 
my fellow-cravtsman than any American paper of the 
same class. Can any correspondent tell me who was 
the patentee or manufacturer of the shaking grate bars 
that were in six of the furnaces of s.s. Edinburgh, of the 
Inman Line, running between New York and Liverpool 
in the years 1862 and 1863?—Wipe Awake, New York. 


[32558.]-G.W.R. Broad Gauge Engines.—Will 
some one give us the dimensions of the above engines? I 
mean the Great Britain“ class—viz., total heating sur- 
face, number of tubes, diameter of boiler, weight of engine 
and tender, weiht on each wheel, also what number of 
gallons the teuder holds? I should also be very much 
obliged if any one can say whether the G. W. R. are build- 
ing any totally new broad-gauge engines, and, if so, what 
are their dimensions? They have already rebuilt some of 
the old ones, namely,“ Great Britain,“ Sultan,“ Tartar.” 
I believe ““ Warlock ’’ is the last, or very nearly the last 
out of the shops, and are, I believe, rebuilding more. I 
shall be thankful if any one can give the distance of each 
station from London as far as Swindon.—H. 


[32559].—Concrete Blocks.—Having read about 
building with concrete blocks, I took a smooth cast-iron 
plate, and put sides on it with wood, so as to be a mould, 
oiled it with sweet oil, and cast the first zin, of the face 
with neat Portland cement, so as to be perfectly smooth, 
and filled ap with concrete of broken brick and cement 4 
tol. On taking apart four days afterwards, the wood 
sides came off the block finely, but the neat cement stuck 
to the iron face so ns to cause the block to be broken in 
pieces, the cement sticking very tenaciously to the iron. 
The second time, although I used more oil, it had the 
game effect. Can any one tell me why P—COTTAGER. 


[32560.]—The§Manchester Bells.—Can anybody 
inform me why a ring of 12 was not made out of the peal 
of 21 bells hung in the tower of the Manchester Town 
Hall? Ten only are hung for ringing, tenor C, 52cwt. ; 
the next bell heavier is B, 7lowt. Now that would have 
made a grand cover bell, and that such a one could be 
rung in is proved by the tenor bell of Exeter Cathe- 
dral, which is nearly 68cwt., and 6ft. in diameter, and is 
rung in a peal of 10 only, the heaviest in England, and 
badly hung. Do the Manchester bells go well ?—RINGER. 


32561.]J— Machinery Brass.—Could any one furnish 
information as to the composition of best machinery 
brass, and also the composition of what is known as 
1. Ps metal —i. ., for making gasaliers, &c. ?— 


32562. — Zinc Paint.—Conld any reader supply me 
with a receipt for making zinc paint or give any informa- 
tion cencerning any paint that has a hard metallic sur- 
face and a good appearance ? — L. S. Y. 


32563. —Flutina.— Would some reader of the 
ExGLIsH Mrcwanic be good enough to tell me how to 
make a flntina P—IGNORANCE, 


ae orns.—Can any correspondent tell me the 
value of horns in England? Could they be partly manu- 
factured here in Canada to suit the English market so as 
to occury as small space as possible for export P—Cana- 
DIAN. 


[32565.J]—Pantagraph.—I should be obliged to Mr. 
Lancaster if he will give a sketch and description of this 
instrament. It is some years since it appeared, and 
I cannot get the back number. I do not anticipate any 
difficulty in its construction.—Os. 


132566.] — Naturalisation.—I am a Frenchman, 
aged 20, settled ir. Manchester, in a situation in a mer- 
cantile house, and am very desirous to be informed in 
what position I stand with reference to making myself a 
naturalised Englishman? Would any one kindly say at 
what age I can do this, so as to avoid the conscription in 
France? I have been in England 3 years. In case I 
cannot at p:esent be naturalised am I compelled to go to 
France and draw my number? Suppose I stay in Eng- 
land, and omit going to draw my chance until such time 
that I can be naturalised, wonld my then being made a 
naturalised Englishman shield ma from present refusal to 
go and draw my number? I may say that my parents 
have been settled in this country upwards of 10 years.— 
D. FosrxRIRR. 


32567. Accident to Bicycle. The other day 
a friend and i were practising on a bicycle I have just 
bought, when on dismounting he caught his coat round 
the saddle, and fell with his lega between the wheels. On 
raising the machine we found the front wheel rim was 
bent quite out of shape, so that it was ferced tight against 
one side of the fork, and would not turn. Rather than 
have to ignominiously carry the thing home, we took hold 
of the wheel to try and bend it a bit straight, when to 
our surprise it went back with a metallic ring perfectly 
straight again. Will some one tell me whether there is 
anything peculiar in this, and if the wheel ought to act 
in this m: Is it liable to do this during a journey, 
because, if so, it might cause a serious accident P The 
machine is a good one, and no trumpery piece of goods. 
Would brush polish prevent the spokes from getting 
rusty, and keep them bright if they were varnished with 
a few conts of 1t P—S. Y. 


(32568,.)—Iron Depositing.—To Mr. BPRAGUE.— 
On page 307 of Electricity, ita Theory, &c.,“ is the 
sentence, “ The deposit of iron is likely to have important 
scientific uses, as in examining the laws of magnetism.’ 
Would the author, or any other correspondent, kindly 
refer me to any accounts of experimenta, with which he 
may be acquainted, whero an iron solution was used for 
this or a similar purpose.—J. Brown, Belfast. 


(32569.]—Bisulphite of Lime.—Would some of 
your correspondents inform me the best method of pre- 
paring bisulphite of lime P—F. R. M. 8. 


[32570.] — Model Locomotive. — What is the 
cheapest and best oil to use for a small locomotive engins 
boiler, 2}in. diameter, 6in. long? I use at present methy- 
lated spirits, but find it rather expensive. What amount 
of wick would be required to keep up steam so as to supply 
two oscillating cylinders, 4in. bore, l}in. stroke? I use 
four wicks, each about }in. diameter, and find that they 
are inadequate to keep up the pressure; the spirit lamp 
is simply hung underneath boiler. Is there auy way for 
having the fire applied so as to give an additional amount 
of heat? What distance should the top of the wick be 
from boiler P—A JUVENILE. 


(32°71.]—Fingering.—1. Which is the easiest way to 
finger a shake on middle D, top D, FY, Cf (middle and 
top), and the easiest fingering for top A, on the common 
4-keyed flute? 2. If I have to shake the note above, 
whether tone or halftone? 3. If the small grace notes 
have to be played on the beat, or before the beat, and if 
there are any exceptions to the rule? I have been 
playing at the Manchester flute contest, and the band- 
master ordered us to play gome on the beat, and some 
porpre the beat, which I could not understand.—Taomas 

YAN, 


(32572.]—Chicken House.—I want to brighten up 
the woodwork, &c. Will some of ours“ inform me 
whether paint would be in any way detrimental to my 
live stock ?—J. 8. 


(32573.]—Glyoerine Jelly.—How can I make a 
good firm trausparent glycerine jelly /—HiGHBORY. 


{32574.]—Leclanche Battery.—I have made one 
of the above batteries to work a small bell, but I find a 
difficulty in attaching the wire to the carbon plate, as it 
is ao soon dissolved. A hole is bored through the end of 
the plate, and the wire pushed through and twisted 
tightly, but the wire has to be renewed every day or so, 
in consequence of the galvanic action between the copper 
and carbon, the former being all dissolved. Would gold 
or silver wires answer the purpose? Any hint on this 
subject would be gladly received by—T. L. 


[32575.J—Beale’s Camera Lucida.—I had one of 
the above fitted to my microscope to enable me to sketch 
objects, but though I seem to follow all the instructions 
given, I can see nothing on the white paper. I have 

Inced the micro in horizontal position, with camera 
ucida attached, and object in position, and tried at all 
distances above the white paper, but can see nothing 
whatever, either on the neutral tint glass, or on the 

per. What can be wrong? A hint from Mr. W. J. 

ancaster, Or any one else who knows, would greatly 
oblige. Does it require a very strong light raflected 
through ?—W. R. C. 


(32576. 1—Dilapidations.—I should bo glad if some 
of our legal correspondents would inform me on the 
following :—I bave a lease of twelve yenrs to come. The 
lord of the manor gave me notice three years ago to 
repair, which I did, and painted two coats of oil colour 
inside. The lord of the manor has allowed three years to 
pass; he has now sent a surveyor, who has sent in a 
achedule of dilapidations. Can he make me paint, and do 
all the repairs over again? The lease says paint two 
coats of oil colour inside once in seven years. Will the 
first notice protect me, and what has been done for seven 
years? He says he will oject.—A Poor LEaSEHOLDER. 


(32577.]—Chicory in Coffee.— Will Mr. Allen kindly 
say how I can detect chicory or burnt sugar in the 
infusion of coffce P— Ax OLD SURSCRIBEB. 

[32578.|—Brakes.— What pressure per square inch is 
used in the G. N. R. air. brake trains? Is it true that the 
North Eastern are to have the air brake ? What brake 
is it upon Midland engines 66, 239, 135, 1304, 1332 ? My 
experience is that no brake is better than Barker’s, as 
used at Bedford, but it is not self. acting; this is, I think, 
a fault.—S. D. J. R. Loco. 


[32°7*.J—Pullman Car Trains.—Is it a fact that 
these trains are running on the Matland now Po) sawthe 
train on Tuesday, the 19th ult., but not since. What is 
the cause P—S. D. J. R. Loco. 

(3°58). ]—Midland Engines (No.1A and 2024). 
—Ple.se say what A indievtes: and have this company as 
many as 2024 engines P—S. D. J. R. Loco. 

32581. —Files.— What, precisely, is the reason that 


hand. Ə tiles have heid their own so long against 
machine- made files? Is it that machines gonerally cut 
too regularly ?—TODLEBEN. 


(32582.]—Rays of Light.—When looking at th 
flame of a candle, or of gu-, or any otber source of light, 
through partially closed eyes, particularly when seen 
external to a dark room, or at night in the streets or 
open, mauy long and short rays of light seem to stream ia 
all directions from the flame. What is tho explanation 
of this appearance? Is it caused by the intervention of 
the upper and lower eyelashes between the pari and the 
light? I used to think so, but have been led to doubt 
this theory on discovering that the rays which shoot 
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pwards can be obscured or extinguished only when the 

r, or an opaque body, is interposed between the eye 

and the bottom of the flame, while the rays which shoot 

downwards evidently proceed from the top of the flame 
only.— R. W. J. 


[32583 — Horse's Sore Heels.—The hind heels of 
my saddle horse are sore or scabby, and very tender. 
What is the cause,and the remedy ? Sheis not over well 
groomed, and not half enough worked.—R. W. J. 


a Rg iea and German.—In his notes on 
the telephone Dr. Fe on alluded to the“ difference of 
the genius of the rman and English languages,” 
implying that some people consider the latter poor and 
pedantic compared with the rich vernacular of the former. 

this so? The genius of the two languages is certainly 
not the same. That of German is to retain its original 
simplicity to the end of time; that of English is to 
expand, to seize and make its own that which is beantiful 
and convenient out of every language of the earth, old 
and new (just as the genius of enterprise and adventure 
has led Englishmen on to seize and command land and 
seas over the whole earth), and, as po par likely to be 
the universal lan , is it not fit and inevitable that it 
should continue to K so? But, apart from such pro- 
phecies, what is it in the two languages which makes it 
possible in the one, and not in the other, to call athimble 
a finger-hat; a glove,a hand-shoe; diarrhea, the run- 
through; a telephone, a far-speaker, and so on Poverty 
of language it cannot be, for thero the English words are 
exactly the same as the Germain, differing only in the 
spelling. Can it fairly be called pedantry, as, since 
Saxons and Normans lived together, and England’s 
1 ee literature was born, it has ever been the same ?— 
BR. W.J. 


[82585.|—Friction Plate of Paper-making 
Machine.—Would some correspondent oblige me with 
a description, and sectional sketch, if necessary, of a 
friction-plate, such as is used on the end of the roller 
which winds up the paper as it comes from the paper- 
making machine ? lease say how the surfaces are 
finished, and if any lubricant is used between P— 
VARIABLE. 


[32586.]—Black Patches on Oak.—I shall be 
thankful to know what will remove black patchea (caused 
by hot plates) from an oak dining table? The parts 
affected have nearly lost the polish.— Gas. 


[32587.]—Discs for Wheel of Life,—Can any one 
tell me how the above are done? If transferred, as I 
should think, where can they be had on 3 for trans- 
ferring on to the glass circles for lantern ? — W. R. C. 


r for Astronomical Telescope.— 
Will any of your readers kindly inform me, through your 
valuable journal, the proper tests for a glass 2 1-l0in. 
aperture, powers up to 100? I havea small glass of this 
description, and am desirous of testing its qualities for 
myself.—H. G. H. 


[32589.]|—Blectric Controlled Pendulum.—A 
clock, with a chronometer escapement, and half-seconds, 
mercurial pendulum, is required to be altered to an 
electro-motor, or controlled clock, so as to always agree 
with the standard tor. The plan I propose for 
effecting this is to let the clock remain as itis, excepting 
the pendulum, which I should replace with one whose bob 
is formed of a coil of wire, moving over a permanent 
magnet fixed in the case. A current would be trans- 
mitted round the pendulum coil every second by the 
standard clock. What I wish to know is this: will not 
the combined effects of the current, and the impulse from 
the escapement, be too much for the pendulum; or, if 
the current is weak so as to only slightly increase the 
motion of the pendulum, will it have sufficient controlling 
power? What would be the best kind of battery for the 
work; and what size and quantity of wire will be neces- 
ne 555 the pendulum coil? Any help will oblige.— 


| 32590./—Telephone.—I have constrncted a pair of 
telephones which succeed perfectly overa line of 400 yards, 
the greatest distance I can command. I should be much 
indebted to any correspondent who would inform me how 
I can obtain a resistance equivalent to that of 50 miles 
(70) ohms) and upwards of ordinary telegraph wire. Is 
there any means of placing in the circuit resisting 
mediums such as acidulated water, to increase the resis- 
tance, and can this be done to any desired extent by 
separating the severed ends of the wire to a greater or less 
distance P—ALPHA BETA. 


[32591.]—Induction Coil.—I would feel obliged if 
some one would kindly give an opinion of an induction 
coil I am making, with which I am not quite satisfied. 
Core is made of No. 18 iron wire, 9}in. long by zin. 
thick ; discs made of mahogany soaked in paraffin wax, 
two 5in. dia. by zin. thick, and centre disc jin. thick ; 
spice between end discs, 8in. ; core covered with paper 
tube 1-]6in. thick ; primary, two lavers of No. 16 cotton 
covered wire, then covered with 3-16in. of paper, all well 
soaked in hot paraffin, centre disc fastened on ; secondary 
wire, IIb. 100z. of No. 40 silk-covered, wound on in oppo- 
site directions in each division, and }in. from each end 
and each side of centre dise, each layer of wire soaked in 
not paraffin, and covered with one thickness of paraffined 
paper, the gin. spaces filled up with strips of ned 
paper to make all level; condenser made up of 70 sheets 
of tinfoil, 5in. by 5in., with paraffined paper between, 
attached to each side of contact breaker ; screw of ditto, 
tipped with silver only, fixed about two-thirds up spring. 
Now, with five Bunsen cells (6in. porous pots), made up 
myself. I can only get about lin. spark. I quite expected 
to got 2}in. or 3in. spark.—J. A. P. 


[32592.]—Surface Condensation.—I require (in 
connection with a tramway locomotive) to condense the 
steam evaporated from the boiler and worked through the 
engine so as to avoid its in any way being seen. The 
quantity of water which I purpose evaporating into steam 
of 100:b. super-pressure is about 600lb. per hour. 
The usual link motion gear will be employed for working 
the slide valves, and the pressure of the exhaust steam 
will be about 5lb. I wish to condense the steam in a coil 
of copper 3 so as to obtain the water from condensed 
steam for feeding the boiler with only a small addition to 
make up for waste and leakage. 
(one for each cylinder) capable of obtaining together 
3 ,0001b. of cooling water. The water condensed from the 
steam to flow to feed pump, and to be pumped back to the 
boilers. The cooling water (the average initial tempera- 
ture of which may be taken at 60deg.) should not be 


I have a couple of tanks 
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heated to above 170deg, in order not to give off vapour 
from its surface, which would be objection ble. In order 
that the feed-pump may act with certainty it is desirable 
that the whole of the exhaust steam be reduced to water 
of at most 212deg. I want, therefore, to be informed upon 
the following points :—1. What amount of cooling surface 
should be provided in the coil (No. 19, W. G.) to condense 
all the exhaust steam to water of 2l2deg.? 2. What time 
would it take to bring the cooling water in tanks from 60 
to 170deg., when their discharge and refilling would be- 
come nece: P In respect to question No. 1 it seems to 
me that the amount of cooling surface must be calculated 
for the maximum final temperature of cooling water 
allowable—i.e., for 170deg., or I should not be able to 
work up to this point. 3. If the same weight of steam has 
to be condensed in the same time would the results be the 
same if the exhaust steam ing into the coils should 
happen to be of a higher or lower pressure than 5hb.? I 
should be very obliged if some of our friends would kindly 
work Out the above, and give reasons and formula, so as 
y * 3 for use under varying conditions.— 


[32593].—Boiler Inorustation.— Can any of“ ours“ 
recommend from actual experience spread over a 
lengthened period of time any composition, fluid or other- 
wise, for removing and preventing incrustation? I have 
a locomotive boiler very much coated internally with a 
hard deposit of lime, and from its construction it is quite 
impossible to remove it by any ordinary means of chip- 
ping, as no one can possibly enter it. In using any chemi- 
cal solvent it is, of course, highly important to avoid any 
injury tothe material of the boiler, valves, cocks, &o. 
Zine of late bsen proposed, but it does not seem that 
extended trials have been made with this material, but 
only experimental ones. I hope some of our friends will 
be able to give me serviceable advice. I would here also 
submit the question if there exists any proved system of 
locomotive boiler construction by which the internal parts 
can be easily removed for cleaning and as easily replaced. 
I am aware of other types of boilers being so made, but 
do not know if for locomotives; if so, a sketch and de- 
scription would oblige.—A. W. E. 


[52594.]—FPlanged Ends of Boilers.—Would 
some kind correspondent answer the following ? Whether 
ends of boilers (single and double “ flued ’’) from 4 to 7 
feet in diameter are flanged by machinery, as I have been 
informed that ends are so done, but have been unable to 
obtain the name of any maker.—J. H. COOPER. 


[82595.]—Acacia Wood.—Abont four months ago I 
was encaged in cutting up an acacia tree, and in doing so 
scratched my arms badly, and ever since I have suffered 
from a red kind of breaking out all over them. I have 
consulted three doctors, but they have failed to do any 
good. Perhaps some of ‘‘ours’’ may know of a like case 
and remedy. I should be glad of any information. I am 
nd opinion that the wood poisoned my'arms.—ACACIA 

00. 


(32596. ]- Eucalyptus Globulus.—I have received a 
packet of seeds of the above, in which I find two distinct 
kinds of seeds ; one set large, squarish, black ones, the 
other dark brown, kidney-shaped, and pointed at each 
end, and much less in size than the black ones. Can any 
one inform me whether both these are the seeds of blue 
gum, or which is the true seed? I cannot understand the 
presence of two kinds.—BLUE Gum. 


[32597.]—Flies’ FE.ggs—Microscopical.—I want 
to mount some eggs of common house fly. Will some of 
our microscopical friends kindly assist me? I wish to 
know abont what season the eggs are laid, where they 
may be found, how best removed and prepared for 
mounting, also in what manner must they te mounted ? 
Any information as to mounting other kind of eggs, with 
suggestions as to the best kinds adapted for mounting 
will be very acceptable.— FLY. 

132598 ]—Partial Greyness.—A patch of hair has 
recently turned grey on one side of a young lady’s head, 
the remainder of her hair retaining its natural colour, 
which is a very dark brown or black. It looks very ugly, 
and several of the hair-colour restorers have been used 
without producing a satisfactory result. A friend has 
lately recommended her to use the following hair-dye— 
viz, Hydrosulphuret of ammonia, loz. ; solution of 
potash, 3 drachms; nitrate of silver, 1 drachm ; distilled 
water about 2oz. The solution of hydroulphuret of 
ammonia and potash are used ‘paratory to applying 
the solution of nitrate of silver. hat I want to know 
is :—1. What is meant by a solution of potash P 2. Is it 
son dye to use? Can the desired shade be produced ?— 


[32599.]—Electric Light.—We have a shop lighted 
by about 50 gas lights and connected with a workshop 
by an insulated telegraph line consisting of 10lb. of No. 8 
galvanised iron wire about 60 yards long, unannealed, 
and about 13lb. of ordinary No. 16 bell wire for indoors. 
In the ipo is a 2 h.-p. ee, aod I want to 
have an electric-light in the shop worked by the engine in 
the workshop. There is a 9in. centre lathe running at 
1,600 revolutions per minute. Could I mount an electro- 
maguet or armature on the screw of the spindle in the 
lathe, and fix another electro-maznet of suitable size 
opposite to it so that the slight current from the arma- 
ture may circulate and magnetise the fixed electro-magnet ? 
What would be the required thickness and quantity of 
copper wire for the armature and fixed magnet and the 
dimensions of the magnets, thickness, &c.? Would it be 
necessary that the current should be altered by the com- 
mutator so that it would only circulate one way round 
the fixed magnet? Please say if you think a machine 
that could be made on the lathe would be capable of 
sending a current strong enough through the above 
telegraph wire to work, say, two electric candles, or 
what addition of wire would be required tocarry it? It 
not, would it do to light the room it would be in? 
To 47 the resistance of the above telegraph line be ? 


[32600.]—Swelling in Groin.—Can any of “ours” 
advise me as to the proper treatment of the following 
case P—Ahout 12 months ago a small hard lump, about 
the size of a pea, appeared in my groin, and increased in 
the course of three months to treble its original size. 
T wo others have since appeared, but they are not so large 
as the first. Toe lumps are oblong, and can be easily 
moved about within a certain space, They are the source 
of considerable pain at intervals, more particularly when 
I have been indulging in a brisk walk, or in any ki 


athletic exercises. I have consulted a medical man, but 
he either could or would not do anything for them. Any 
advice as to treatment likely to afford relief will greatly 
oblige—F. Norris, 


[32501.]—Telescope Mirror.—What would be the 
cost of a good silver-on-glass mirror 8 of 6hin. 
aperture, and about 6't. focus? And what would be the 
most convenient eyepieoes, limiting the number to 5 P—A. 


[32602.|—Fancy Cloth.—Can any of your numerous 
realers inform me of any way to remove the gloss which 
appes on fancy cloths, such as serges, diagonals, &o., 

ter they have been worn some time P—PROVINCIAL, 


[32603.] — Pa 5 — To „Irn.“ — Many 
thanks for your advice and kind offer. In the first place 
will you assist me in the latter part of my query (32185) P 
What kind of pulp will be most suitable for the p ? 
Secondly, the most suitable arrangement ef mould for 
receiving the pulp, and disposing of the surplus or — 
part of pulp? I may just say that I have an idea (ah , 
my experiments prove a success) of working the 4 
and pressing in a self-acting machine, as the article 
purpose ee is not a toy to suit my own fancy, but an 
article requi by manufacturers of worsted, 
cotton, silk, &., in this and other countries, I have a 
good knowledge of what is required, and if I can meet 
these requirements in the course I am pursuing, ‘‘ Jib’ 
will most likely hear of the success of a poor Yorkshire- 
mani—J. Hoca. 


(3260+.]—Indigo.—Can any reader inform me the best 
method of testing the dyeing qualities of samples of 
indigo P—A. MOORE. 


32605.]—Prout’s Brown.—Can any fellow-reader 
tell me what this is made of? It is a liquid colour used 
by water-colour painters.—Prx. 


[32626.]—Small Organ.—Will some correspondent 
kindly inform me whether I can have a set of open dia- 
pason pipes (wood) on a soundboard, 3ft. 5in. by 9in., on 
a Ain. poems ? And supposing the soundboard to be 2ft. 
from the ground, can I get them into 6ft. * by having 
the lowest octave stopped ? How long must the pallets 
be? I havea donble-feeder bellows, each feeder of which 
is lft. 6in. by 15in. wide, which give; the above-named 
pressure. Can I have another stop on same sound 
with good contrast in tone? A scale for the first-men- 
tioned pipes will oblige—ENQUIRER. 

[32907.]—** Blacks” from Kitchen Chimneys. 
I have a close range or kitchener, and I find that innu- 
merable ‘‘blacks’’ issue from the chimney-pot and 
besprinkle the window sills and everything round the 
house. It is the same whether the chimney has been 
recently swept or not. Is this because cook does not 
manage the draught properly? How can the nuisance to 
myself and my neighbours be remedied P—M. C. J. 


SPHINX. 
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„, AU communications for the “Sphinx” should be 
addressed to T. MITCHESON, B.A., City of London School, 
Cheapside, E.C. ‘ 

Owing to the influx of mathematical correspondence a 
little time will be required for a satisfactory perusal and 
election for insertion, the space allotted for the Sphinx“ 
being necessarily restricted, 


Questions. 

747.—Given the foci of confocal ellipses which touch a 
given circle; show that the points of contact are on an 
equilateral hyperbola.—L&eIDHOLD. 

748.—Show that the diameter of the base of a right cone 
must be twice its altitude in order that when the conei s 
suspended by the vertex the centre of oscillation may be 
the centre of the base.—J. F. W. i 

749.—A given angle, B A C, is bisected; if O A be 
duced to G, and the angle B A G bisected, the two — 
lines are at right angles.—Sam Morris. 

750.—The difference of any two sides of a triangle 
less than the third.—Sam Morris. 

751.—The three sides of a triangle taken together are 
greater than the double of any one side, but less than the 
double of any two sides.—Sam Morris. 

752.—A man has 40 one-pound weights, ani wishes t) 
test their accuracy; but has only one stone-wei us, 
known to be true, with which to do it. Find the lea 
number of weighings by which he can ascertain th 
correctness of his pound-weights.—AMARA. 


Solutions. 


723.—By a fundamental theorem of modern geometry, 
if a pencil of four lines meeting in C be cut by any trans- 
versal M N in M, H, O, N; then 


MH.ON _ sin. MOH. sin. OC N. 
OH. MN sin. O O H . sin. MON 


Srg tes two pencils, formed by joining the four 
points, M B D N, to C and A respectively, and remem- 


bering that angle MC B = MAB, &c., we have 
MH. ON MO. KN 
OH. MN KG LN 
Bat O N = MO by hypothesis, and therefore 
MH_ KN 
Ou SO 


ne 
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CHESS. ANSWERS TO CORRESPONDENTS. 
—— ——ů—ů 


„%% All communications should be addressed to the EDITOR 
of the 2 MECHANIC, 31, Tavistock-street, Cevent 


proves > It is true for all conics j 
* ö case of Desargue’s beautiful theorem.— 


ALL Communications intended for this department 
pthill House, 


ABO and Qj, the of the inscri addressed . PIERCE, Co Bedford. 
S ä : TINTS 10 CORRESPONDENTS: 
and on * : er 1, Write on one side of the paper only, put draw- 


a 
i 
f 


— 

w 

S 
F 
J 
= 
(= 
Q 
= 


Produce OF to meet the side 


D, are each equa ings for illustrations on separate pieces of paper. 2. Put 


PROBLEM COCCXVII.—Bx J. G. FINCH. 


"therefore AN titles to queries, and when answering eries put the 
i — ot the . 1 5 0 on Black. numbers as well as the titles of the Aerles to which the 
mins 0 K parallel to Ou G, and thro h d draw G L replies refer. 3. Nocharge is made or inserting letters, 
— oe * ey te 4 — — — code Hyg peers ‘ein ope ee 
gram, Whence 3 i tion or scientific informati on is — — 


t. 6. Letters sent to correspondents, under cover to 
the Editor, are not forwarded; and the names of corre- 
spondents are not given to ing 

The following are the initials, &c., of letters to hand up 
to Tuesday evening, April 2, and wledged else- 
where :— 

M. WADDELL.—T. 8. Stephens.—S8. Bottone.— Rev. E. 
Ledger. H. and H.— J. T. G. and Co. -W. P. T.— W. 
Granger. —A. B. M. — G. Tolman.—J ohn. — Prometheus. 
— Bosh Faker Amateur. —G. M. J. N.—Endymion.— 


Nbnerts, —Hopefui.— Nesutor.—F. B.. 5. —.O0. W. I. 
— Huh Clements. F. A. M. — Derby. — Sizer.—0. W. H. 
0. S. C.— Ernest A. Nuth.—Glamrisans.—C. O. G.— 
Anxious.—Telesco Tele.— E. Mawe Smith. — Defini- 
tion. —Shocking.— P. Hoffman. — S. Warminster.— 
Menio.— T. G. S. Iseatcl.—Oxygen.— Betulan.— Studio- 
sus.— Delta. —Old Amateur.—J. B. Fuller.— E. R. Dale. 
—Galvano.—D. Fraser.—C. Roylance.—R. To A. 
Innes.— W. A. B.—A. Ledger. — Euterprise. 
8. C. (Probably an elephant's tusk, but no one could say 
certainly without seeing it.)— INSURANCE. (Nearly 
every company issues policies of the kind. We cannot 
recommend an individual office.)—8. 8. S. (Apply. to 
a stockbroker.)—ANXI0US. (The use of tobacco 
been more than once discussed in these columns, with 
no result so far as any acientific proof for or against the 


White. 
White to play and mate in three moves. 


e 
circle therefore the radius O K, is greater than tho 
‘diameter of inscribed circle. When the triangle, A B C, 
is equilateral, the centres O 1 and the same —= 
e radius, O K, is equal to 
the diameter of the ibed circle ; therefore the radius, 


SOLUTION TO 415. 


387 r be less than the diameter of the circle, White. Black. practice is concerned. In this as in many other matters 
EP ig easily shown (vide Tod. Trig. in loco), O O1 = L. Kt. wd A . men mast da ee ele whether zen ne injured by 
Sn eee. f Sate, „ mr | ee e eee 
ebend. ppa O OTEA | Rad stance cre conn y ie 


— — 


coincide, the triangle being equilateral.—Ep. ] ception ; ours fails altogether to grasp the idea otra 


729.— Age O PO Or 5 - = 
Angle POM = 0 PQ — 22 
Ade N OO 2 POM — +4; 


y 
G. F. Darsy.—You will see by the above that, while cussed before—and not to much 8 as it would be 
i or 


‘your first move is right, you have not given Black his 
strongest play. 


mingham.)—Oscar MURRAY. (Tennant, of the Strand, 
publishes a work on the subject, we believe. —T. A. 


—_—_ 


COMMITTEE MEETING OF THE BRITISH CHESS 
PROBLEM ASSOCIATION. 


Marca 181, 1878. 


Present: Messrs. J. W. Abbott, H. J. C. Andrewa, C. 
Callender, J. P. Taylor, and S. H. Thomas ; Mr. Andrews, 
the vice-president, in the chair. 


persons. )—ALIQUANDO- (We can o refer you to the 
specification at the Patent-office. But possibly Messrs. 
Donald Currie would allow you to see the valve. It 
has been fitted on the Dublin Castle and probably on 


The following rules were adopted unanimously for the 
guidance of the association :— 


have a return wire, or an ‘earth’ wire, to complete 
the circuit. Gas and water pipes answer excellently : 
failing them you must empley ua second line wire, or 
connect the bells, telephones, Co., with the earth at 
each end by sinking copper plates. A piece of 
iron, such as a poker or even & 8 
will do for a mere experiment. ) — 

outer rail is elevated to counteract the centrifugal 


5 ae SS 


0 cos. N 0 sin. (a — ) 


y MO des. MOE _ sin. (u + 4) 
1 


The primary position in a regular problem must be 
such as would be possible in actual play, and it must 
contain no more pieces and pawns than are to be found 
on the board at the commencement of an ordinary game. 


ST 
WW, = ein. (a + 0) Ísin. (a — D} 
—AMARA, W. Monsnran, F. S. BOISSIER, AND OTHERS. 
730.—Let z = original outlay, y = selling price, 


16 * 5 4 II. Promotion of Pawns. „ aide“ j j 

carriage and duty 92- s i leans inside“ as his horse goes round the ring.) 
; 100 We. 52 a 100 menen. * A pawn, on arriving at the eighth square, must pe] —B. C. E. (Probably bellows leaks: the squeaking 
fore « = 00 = °* = y; but y + 3 2 2 + — promoted as in actual play, dummy pawns not being may be due to absence of grease. You do not say the 
+ = 100 100 | allowed. J price, but “ four years“ is a considerable period in the 
joo’ solving these equations, we get x = 50.—F- IIT.—Castling. life of cheap“ articles.)—J. R. H. (Too late for last 
FuLrwooD. Castling is not allowed, because the solver has generally number, Probably before this you have communicate: 
730 ' i no means of telling whether the K or R has previously privately with the various correspondents.) — SELF- 
_—Difference between loss of = cent. and gain of moved. tavent., (Your neighbour is. apparently, the owner of 
1 per cent. = 6,.°.6 : 3°: 100 : i 3 outlay. Iy. Economy of Force. the Si, but 22 . —.— 3 gg 
Original ditto = 50 x 100 + 116= £43 Ž .—Carter | This principle applies not only to the number of White Seinciple Aes Se aid ny 9 likely 24 sion a0.) 
= and Black pieces employed, but also to the mating power | — Jack. (We have described many oat | in back vols. 

1 we have 6 : 3 :: 100 : 50, and 500 + brought finally ite enerall aae 2 5 See T. Fletcher's advertisements now appearing. 
£40.—CartTeEr PEGG. l s itag g 2 8 R. C. D. (We should think not, but all depends on the 
— pieces tor petty lagi wpe 4 com s aim sho terms of the contract. You had better consult a 
rather be to attain the maximum o efficiency with the solicitor.) —G. H. A. (There is no such list, and for 
Answers. minimum of force. _ Occasions will, nevertheless, arise | obvious reasons no one could tax his own bills.) — W. J 
— i i hen an author’s design can be more fully developed or 5 4 ee 
L. S.— Your solution to 723 is unsound. * Lancaster. (The subject isa good one, and the prof- 


z z more accurately finished by the substitution (es ially 
a C.—Its absurdity has been pointed out over and | on the defensive side) of a superior piece for one st inferior 
3 again. calibre. The introduction of extra force on White’s side 
y e er Basilicus, 736; A. B. C., 733, 734, 735; | to cure serious duals is also allowable when unattainable 
737; J. F. W., 736, 737. by other means. Superior but otherwise inactive white 
e pieces — not be set to do the work of an equal 
number of pawns. 
The Filaria Sa At a recent meeting 

of the Linnean Society a paper “ On the Develop- V.—Novelty of Ideas or Arrangement. 
ment of Filaria sanguims hominis, and on the Besides ranging from comparative novelty up to abso- 
Mosquito considered as a Nurse,” by Dr. P. Manson, lute originality this clause covers also a new combination 
wan ziad by Dr Sebbold, The author says that the Lerner stale 2 n 
: : : 5 e 

forata To aanas Sag e e ee e si 

the blood. Eggs are eposited, which float on the = s Just 
water 1 che familiar “ jumpers of pools. FI. Accuracy: Second Solutions, Total and Partial. 


A choice of play on White’s first move disqualifies the 
The Filarie thus enters the human system along | problem and the fet containing it. Companion positions 


with the drinking water Dr. Manson got a China 

A 1 - | in the same set will not, however, be therefore ebarred 
man a blood was previously ascertained to | from competing for single problem prizes. Impossibility 
abound wi Filariz to sleep in a mosquito house.” | of solution will incur similar penalty. Duals in general 
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à ag STE 136, 262, and 257 are out of print; the rest can 
Hidanzunx, Jules Jinks, W. W. M., Nemo Enod, Kelby.— 
See indices to back volumes. 
B. G. W., A Reading Mechanist, T. L., Impregno, 8. 
Sainsbury, J. C. L.— Your queries are advertisements. 
Cosi and others have replied to queries already similarly 


In the morning the go insects were captured, | must be considered more or less blemishes, aud propor- 

and examined under the microscope. A drop | tionately worse 2s they approach the root of the main Epps’s Cocoa.—Grateful and Comfo — 
of b from the mosquito was thus found to con- idea. In two-movers they are especially to be condemned, | “ By & thorough knowledge of the natural laws which govern the 
H im, though a drop from a rick in the and most of all in variations admitting of mates by two operations of digestion and nutrition, and by sou eo 


or more pieces. These double coups will be considered tables with a lected Sy favoured beverage 
which may save us many heavy doctors’ bills. Itis by the judi- 
use of such articles of diet thata constitution may be u- 

ally built up until strong enough to resist every vendiency do 
Hundreds of su tle maladies are floating aroun 

ready to attack wherever there 14 a weak point. We may escape 


man’s finger yielded only some thirty embryo : : 

, r iT 2 from the followi tand- ts :—1. Th at d 
ence takan igon the human body by fluid medium | extent. 2. lowing sibility of ‘moving them ‘without 
pierces the tissues of the alimentary canal. Develop- | injury to the design. 


ment and fecundation proceed apace, and, finally, the 


. l ee soap VII.—Variety. many & taas shaft by keeping parne well 5 with pars 
A " e genetic ) Variations should spring taneously from the main | å and # Packete labelled “ Erd COn Homo- thic 
cycle being thus completed. baaa. or be introduced to i 3 r Bold only in F kets labelled “J E 8 pa 


`~ 


Na Google 


———— c... 


104 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 680. 


Apri 5, 1878. 


NOTICE TO SUBSCRIBERS. 


receiving their copies direct from the office are re 
to observe that the last number of the term for which 
be forward them 


Wrapper, as an 
it is desired to continue the 8 


TO AMERICAN & BELGIAN SUBSCRIBERS. 


eraot amount for which it is made If the last-mentioned 
precaution is omitted, some ty is very likely to ooour in ob- 
t. 

Subscribers in the United States and Belgtum can be supplied 
with the ENGLISH MECHANIO free from this Office, for the 
sum of 12s. (8 Gola. 0. gold, or „ 300.) per annum, payable in 
advance. ; 

in should be F 

order. . 


the ordinary newspaper 
F of 44. each to cover extre 


Holloway’s Pills will render delicate invalids the 
most essential service when they suffer from bilious affections, 
loses of appetite, or indigestion, ugh damp, cold, or variable 
weather, Lowneps of epirita, s siok headache, dimness of sight, 
faintness and vertigo, resign their perplexing sway after a few 
aoses of this r medicine. 


TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANOR. 


each half-yearly volume in March and 8 
number are bound up, and theae soon run out of prin 


Indexes for each half- F 
IL, V., and X.) F 


dluding. 1s. d. each. 

„% Subscribers are requested to V 
their booksellers, and nos to send direct. F 
Post-cfllce prevent their transmission through the Post. 


CHARGES FOR ADVERTISING. 


8. å. 
ords — on — ow ow ow w 1 6 
very additional eight words... .. w= — ~ 0 6 
Front Page Advertisements Five Shillings the first 40 words, 
Paragraph advertisements One Shilling 
per line. No front or t tor 
less than Five 
ADVERTISEMENTS in EXOHANGE OOLUMN—for 
Sixveen Words „e me we — 2 10 
For every succeeding Eight Word. — 0 6 


amet reach the office by 5 p.m. on Tuesday to 
insure . tn ‘ie following Friday’s number, 


OUR EXCHANGE COLUMN. 


The charge for Exchange Notices is Is. for the Arst 16 words, and Gd. for 
every succeeding 8 words, 


350 odd numbers of the Enerise Mecnanic, also 12 
hens Platee, 84 by 34; what offers?—ROFFEY, 36, May-street, 
rth End, Fulham. 


WANTED. 


WANTED, a Set of ORGAN or HAR- 


MONIUM 1 vies key-frame, in condition. 
3 sta dimensions and 1106. to B. W., L 
amps 


JAT HE WANTED, Second-hand, 


anes: aboni Ain. centres, 3ft. bed, with wheel A few 
and extras.—G. L., 3, Nelson-street, New Town, 


metal too 
Dopo 


ADDRESS. 
HAIR DYE (query 31390). 


will oblige by sendin 
address, to C. WILLIAMS, 5, 


— 66 A. L.” 


some of his proparation, or his 
emple-buildinga, 8 Swansea. 


HE “DEVASTATION” DOUBLE A 


TURRET STEAM RAM, Complete Model of Her Majesty’s 
Ironclad. It has moveable u th 


; pasked safely in atrong box 

. 58. Superior finished. article twenty 

„ Will steam on the roughe-t water for one hour at 
; magnificent model for P. O. O. 10s. ed. 


IRD-SHOOTING Without POWDER 


No license required. Use the Registered Needlo Gun. Has 

Po anea mahogany stock and steel barrel. Discharges a shot a 

distance of 300 feet. Warranted. With ais Pea ie in box, 

porrer; 13 stamps. Double-barrelled 8d. t- free. 

Uustrated Catalogue, 1 stamp.—ROBISON * ‘THORPE, Manu- 
facturers and Patentees Oxford-street, Birmingham. 


PILE PILLS. — PILE PILLS. — 


7 eee rone rets petia ra WALES free for 
ee Lenk Hib gar edad ro sini r „ Chemist, 


THE ECHO. 


Largesi Evening Circulation 
in the World. 


ONE HALFPENNY. 


Sold Everywhere. 


E EOHO is the best medium for 
Articles for Sale, Situations Vacant or 
ig announcements, The charge is as 


SPECIAL PREPAID ADVERTISEMENTS. | 


20 Words, 12. 8 Insertions, 2s. 6d. 
And 8d. per insertion for each additional Eight Words. 


No Trade Announcements of any description ean be 
inserted in these Special Columns. 


Advertisements must be sent to the Advertising Offices, 
22, Catherine-street, Strand, W.O. 


NEW EDITION OF GANOT’S PHYSICS. 


Now ready, in large crown 8vo., illustrated by 4 Coloured Plates 
and 820 Wcodcuts, prios 15s. cloth. 


FL EMENTARY TREATISE ON 


PHYSICS, Experimental and Applied, for the Use of 
Colleges and Schools. Translated and edited, with the Authore 
sanction, from Ganot’s “Eléments de Physique’ 5 5 
ATKINSON, Eh. D., F. CS., Professor of mental noe, 
Staff College, Sandhurst. "Eighth Edition, revised and enlarged. 


In the present edition no other change has been made in the 
body of the work than a alight alteration in the Roy of the è, 
which, with the addition of some f matter, has 


abouc sixty pages the size of the book as it stood in 1 Sev N 
Edition. The new matter includes sixty-two additional 
Ulustratlons. 


By the same Translator, in crown Svo., price 78. 6d. 


G KNOTS NATURAL PHILOSOPHY 


for GENERAL READERS and YOUNG PERSONS. 
Becond Edition, revised; with a Coloured Plate and 464 Woodouta. 


London: LONGMANS & CO. 
New Edition (1876), 8vo., pp. 1,400, price 52s. 6d. 


WILT’S ENCYCLOPADIA OF 


ARCHITECTURE, Horos, 3 and Practical 
illustrated with more than 1,100 WiU. fewed with Ai N R 
BRAXSTON, from Drawings by J. 8. oan LT 
tions and Considerable Ai Additions, by YATT PIP ORT. 
Fellow of the Royal Institute of British Architect: ; additionally 
illustrated with nearly 400 Wood Engravings by O. JEWITT, and 
nearly 200 other Woodcuts. 


5 LONGMANS & CO. 


MR. WATTS’S DICTIONARY OF CHEMISTRY. 
Complete in 7 vole. medium 8vo., price £10 16s. ed. 


DICTIONARY of CHEMISTRY, 


A and the Allied Branches of other Soiences. By HENRY 
WATTS, F. R.., assisted by eminent Scientific and Practical 


“The greatest work which Pnn has yet produced on 
chemi-try—one of the Kraai eed, Tao she Tas produced 
upon any scientific subject—is 5 at last, and we are able 
to congratulate Mr. Watts most sincerely upon its completion.”— 


Chemical News. 

The English lan ias not rich in lexicons of science; we 
would Saint to this work as a model upon which others might be 
framed. It certainly exhausts the subject up to the date of pub- 
lication. and, therefore forms, as it wore, the balanced ledger of 

o chemist.”-—Athenaum 
London: LONGMANS & CO. 


Price 5s., post- free. 


JH ANDRAILIN G on the BLOCK 


SYSTEM: being a Simple Mechanical Method of Con- 
structing a wreath from the Plan and Elevation of the Stairs, 
without the tedious mathematical process hitherto used. By 
WILLIAM SWISS. 


ABEL SETUD & BON, 58, Oldham. 1 N and 
4. Catherine. street, Strand, Lond 
SIMPKIN, MARSHALL A CÒ. London. 


Now e ready. cr. 8vo., o1., num. illustrations, 7s. d. (postage 5d.) 


THE SILVERSMITH’S HANDBOOK, 


containing FULL INSTRUCTIONS for the ALLOYING ina 
WORKING of SILVER, &., žo. By GEORGE E. GEE, Jeweller, 
author of The Practical Gold Worker.” 

“This work is destined to take up as a position in technical 
Deus as the ‘Practical Gold book which has 
passa through the ordeal of oritical ssamination and business 

ts with great success.” —Jeweller andj Mctalworker. 

CROSBY LOCKWOOD and Co., ?, Stationers’ Hall-court, R. O. 


9 ty 
W EALE 8 Rudimentary Series. — | won 
W VOLUMES and N DITIONS. 

DAVIDSON'S nuke PAINTING, TRANE, &c. ‘sei 
BUCHAN’S PLUMBING.. 
MAXTON’S ENGINEERING DRAWING... 
WATTS ELECTRO-METALLURGY aie 99 
HEATHER’S MATHRMATICAL INSTRUMENTS 285 ar 
FIELD’S GRAMMAR OF COLOUR sea oe 
LINTERN’S MINERAL SURVEYOR Dt GUIDE eae 
THOMAN’S THEORY OF COMPOUND INTEREST eas 
CLARK AND SEWELL’S STEAM ENGINE 
LAW AND BURNKLL’SCIVIL ENGINEERING 

RA S MANUAL. 


AND COAL G „ 

WINTON’S MODERN WORKSHOP PRACTICE ß... 
CAMPIN’S IRON BRIDGES, GIRDERS 

, Complete Lists of WEALE’S SERIES, now ee 

m "WORKS in SCIENCE and EDUCATION, post-free on applica- 


\ CROSBY LOCKWOOD & CO., 7, Stationers’ Hall-oourt, E.C. 


THE SHEET METAL WORKER’S 


INSTRUCTOR. 
‘ By R. H. WARN, Practical Tin- plate Worker. 


orker, 


aoe 


D3 es Co RO OR OO mm to te t es tee OW D 
eer 


Containing practical and simple rules for striking th ous 

3 required for Sheet Irou, Zino, Copper, and 3 

Dinstrated by 22 Plates and Diagrams. 

This work has been examined a tested, and received 
a special note of recommendation iso o Gasometer Makers, 
Zino Workers, and . 


Publish 501 * Author errs | 
ai eonia BORE, ee, 
O. O. made payable Post-effice, 8 


A THEORETICAL & PRACTICAL 
3 7s. post- free. By 8. NICHOLLS, Fore- 
Published by the Author, Bell-lane, Bramley 


PRACTIOAL MANUALS FOR STUDENTS AND 
(CCASSELL'S TECHNICALMANUALS 
Illustrated throughout with Drawings and Working 


N.B.—Upwards of ONE BUNDEED THOUSAND COPIES 
Qf these valuable Manuals have now been sold. 


LINEAR DRAWING AND PRACTICAL GEOMETRY .. „ Ss. Od. 
ORIFHOGRAPHICAL AND ISOMETRICAL PROJECTION... &. Od. 
LINEAR DBAWING AND PROJECTION. The 2 vols. in 1 30. 64, 
BUILDING CONSTRUCTION „„ „„ | bee Au. UG. 
MODEL DRAWING ... . eas woe 34. 0d. 
PRACTICAL PERSPECTIVE owe 8025 see ons .. 3a. Od. 
APPLIED MECHANICS 22 „„ „ . 04. 
COLOUR. With Coloured Pilates” soe ési .. 38. 6d. 
SYSTEMATIC DRAWING AND SHADING gest, Sees ee 26. Od. 
CARPENTERS AND JOINERS, DRAWING FOR «4. Za. 6d. 
CABINET MAKERS, DRAWING FOR... os — 38. Od. 
MACHINISTS AND ENGINEERS, DRAWING FOR .. 2. 43. 6d. 
METAL PLATE WORKERS, DRAWING FOR ... 825 „ 22. Od. 
BRICKLAYERA, DRAWING FOR oes ase pas see eee 3a. Od. 
STONEMASONS, DRAWING roa me bse ace Gss Se. Odi. 
GOTHIC STONEWORK — A. 0d. 


CASSELL PETTER A GALPIN, "Lodgate-hill, London. 


NOW READY, COMPLETE IN THREE VOLS. 
2,860 pages, super-royal 8vo., cloth, £3 .; half morooce?, £3 158. 


Da ene OF MECHANICS, 


THE THE PRACTICAL. | By EDWARD x EXIGNT. Civil 
n eer ntaining ects a 
R 6,000 4000 f TUR TRA TINA. 


“THE PRACTICAL DICTIONARY OF MECHANICS is 
comprehensive D t of Mechanical Appliances, both ancient 
and modern, in the Seale of science and the arta, com- 


Sa and Feen D tha the 


inventions, ar 

it is clearly and Phrase p naun 2 it co 

nearly 2,000 pagee, and Mard ted 

engravings, and upwards of 5.000 l mal 

is really to say very | uve in its praise in comparison with what 

it deserves.”—The Ti 

„% THE PRACTICAL. ` DICTIONARY OF MECHANICS ia also 
published in Monthly Parts, price Td., Part 16 nuw published, 


CASSELL PETTER & GALPIN, London; and all Bookeellers. 
Price Sixpence, Post-free. - 


[NSTRUCTION S for AUTOGRAPHIC 


PRINTING: by which any one can San Kepronuer ce Writing or 
other Matter an Unlimited Extent, in any Colour, with 
Perfeotion, calla Lgtographis Dlustrations. 


A. PUMPHREY, Emily-street, Birmingham. 


HE PORTFOLIO of DESIGNS for 


TURNIN (Registered), contain over 300 original illus- 
trations of objects that can ah construc . in the Lathe, with 
se s respecting is now being ublished i+ 

te Plates; monthly, price poat tres; EDWARD 
HIN HS. Lathe Manufacturer, Grifin Works, Norwi 
Fifth Bdition, price ad. 


SELF HELP TO PATENT LAW.— 


Also, prtoo 18., 00 COLONIAL AND FOREIGN PATENT LAWB 
by GEORGE DAVIES, C.R. mst, by, GEORG DAV! Patents 
ety Jonn meng ver dca Established 1838 = 


PATENTS.— .—Mr. J. C. MEWBURN, 


RITISH, FO EIGN, and COLONIAL PATENT AGENT 

and OCHBULT G (G ENGINEER, gives Book on Be rsonal attention 

to all matters en tents sent post 
tree.—Offiee for k — 280 . 


NOTICE TO INVENTORS.— 


Protection to all Inventors for £8 8s. by 

FOLIOS HALL, Patent Agent, 90, Chancery-lane, Author of 
“ Practical Suegestions,” FIFTH EDITION, just published, con- 

taining a chapter on TRADE MARKS; a thod 


Letters Patent, and the Cost of sam 
taining 130 PRACTICAL MECHANICAL *MOVEMEN 
lanation of each diagram; and a chapter on CAUTION TO 
EN stamps.—90, Chancery-lane. 


TORS. Post-free, 13 


ATENTS.—Mr. E. P. ALEXANDER, 


E ENGINEER and PATENT AGENT lı, 


eure Alo k 
— omc ; DESIGNS an and TPADE MARKD 
— oe Law. n ae VIBIONAL L T7110. 
88 8s. Liberal terms to agenta. 
PATENTS FOR INVENTIONS.— 
Messrs. DAVIES & HUNT procure BRITISH and FOREIGR 
PATENTS at oculars given in the 
FOR INV RS, te be had gratis from No. . 
in’c W. O., and from Mo. M. Ge. 
Vincent-street, Glas 


INVENTION S PERFECTED, and al) 
A kinds of Mechinary manufactured by f. SMITH, 2, High 


NOTICE TO INVENTOR S — 


Pe 5 & JENSEN, Ingine ers and Patent 
ue to 

tions at most Neat iodavate 

and post free. 


vDusiness connected with Patents 
INV 


Mors FOR THEGUIDANCE 
at 10 a 21. 
r. 


DUL LOTD WISK, 


PATENTS. 


tree for 7 stamp „ bag ote athor, 
for Patenta, 
Adelphi, London W.O 


Le mour PATENT OFFICE.— 


1 P. THOMPSON hag thie 


P. THOMPSON, C.E., 12 stamp 


to ‘which an unwary inventer would run uo Fisk 


ling po 
?—RBNGLISH MECHANIC. 


Pawn FOR ae TIONS.— 


5 Office for a. Qoekepar sizes’ 
Sona: on apple onon 18 


London, supp 

HANDBOOK for the . ot 2 to 9 

sec throug 08, ome, — 
ts at fixed and moderate agre feaa 


Foreign Paten 
Mr. T. MORGAN, as abore. 


TO INVENTORS.—General Patent 


f Office. 1 1890. ee . e e = 
NTAINEMOREAN -stree abury n 
also at Paris and Brussels. ‘provisional Protection, 471 French 


Patent, £7; Belgian, £3 Circular gratis. 


Arr 12, 1878. 


ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 681. 


105 


The English Mechanic 


WORLD OF SCIENCE AND ART. 


— — 
FRIDAY, APRIL 12, 1878. 


ARTICLES. 


— — 


EMERY WHEELS. 


HE use of emery in the form of powder 
for grinding metallic surfaces has 
deen known for many years in the United 
States, where it was employed for working 
up the cheaper kinds of machinery before 
the comparatively modern emery wheel was 
introduced; but the results attained by its 
means were not of so satisfactory a charac- 
ter as to insure the practice a long life in 
shops where the work is turned out in as 
highly-finished a state as can be attained 
by human skill. Emery wheels are un- 
doubtedly useful assistants in the work- 
shop, but it is questionable whether their 
usurpation of the provinces of the cutter 
and the file will commend itself to the 
mechanic who studies perfection of work. 
Except on very hard substances it is ques- 
tionable whether cutting is not in reality 
much cheaper than grinding, while as to the 
life of the machines themselves there can 
be no doubt that a cutting machine will 
have only about reached its prime when a 
grinding machine is worn out. Emery 
wheels have, however, taken their position 
in the mechanical world, and their exact 
value must be tolerably well known. These 
reflections follow upon a perusal of a paper 
read by Mr. A. H. Bateman, before the 
Society of Arts, dealing with the employ- 
ment of emery and corundum wheels for 
grinding and surfacing metals. Emery is 
u mixture of corundum and oxide of iron, 
taking its name from Cape Emeri, in the 
Island of Naxos. Corundum is almost pure 
alumina, with a little silica, and its purest 
form, when contaminated with only sufti- 
cient iron to colour it, is seen in the sapphire 
and ruby. The difference in composition 
may be better appreciated by the following 
figures, obtained by analysia :— 


Al.0; SiO; FeO CaO 
Sapphire 985 — 1 0:5 
Corundum ...... 895 550 125 — 
Emery ............ 86 3 4 — 


It will be seen from these figures — which, 
however, are only approximate for any given 
sample —that emery contains the largest 
percentage of oxide of iron, and, as a matter 
of fact, the powder is sometimes called steel 
filings. The Turkish deposits of emery were 
discovered some thirty years ago, and were 
very speedily utilised, although it was not 
until some time afterwards that the valuable 
deposits of granular emery in the Adiron- 
dacks attracted the attention of American 
inventors. It appears that Indian and 
Turkish lapidaries have been well acquainted 
with the cutting properties of emery for 
centuries, and employed it, in the shape of 
a wheel moulded by means of shellac, for 
slitting and faceting gems. The colour of 


cutting surfaces. The question has been | The earliest commercially successful solid 


asked why a disc of solid emery rock should 
not be used instead of the wheel com- 
pounded of emery and the cementing sub- 
stance; but it will be obvious that as the 
roughness or cutting power of the emery 
depends upon the immense number of 
cutting surfaces presented by the wheel, 
the emery must be crushed to obtain the 
sharp angles and points which would be 
absent in a wheel made out of the solid 
rock—even if it were an easy matter to pre- 
pare such a wheel. The peculiar property 
of conchoidal fracture is not shared by 
corundum in anything likean equal degree, 
and though wheels made of corundum may 
do as much work as those of emery, unless 
run in water they heat the metal more. 
The natural corundum found in the United 
States has a rougher grain than the ordi- 
nary ruby corundum, and wheels made 
of it are used by one firm with excellent 
effect in trueing and finishing calendering 
and other rolls (see pp. 446, 471, Vol. XXII.). 
The first mention of an emery wheel is said 
to occur in the patent of Henry Barclay 
(1842), who mixed equal parts of Stourbridge 
clay and emery powder, and pressed the wet 
compound into moulds, subjecting them 
subsequently to a red heat. Owing to the 
difficulty of preventing distortionand cracks, 
only small wheels were made by Barclay, 
but there is a certain satisfaction in learning 
that the progenitor of the modern emery 
wheel was an Englishman, although it must 
be confessed that we owe thanks to the 
Americans for showing us what could be 
done by its means. Mr. Bateman thinks 
that the reason why the emery wheel has 
not made its way more rapidly into our 
workshops is the conservative nature of the 
English mechanic, who objects to using a 
tool he has done without, and who dislikes 
American notions. Where emery wheels 
have been introduced he thinks they have 
often been condemned because they have 
failed when put to unsuitable work, and he 
also asserts that there is a “ dread, or fancied 
dread, of the necessary speed.” We think 
Mr. Bateman is in error. There is no dread 
of the speed of emery wheels, but there is a 
certain knowledge that they are not alto- 
gether economical assistants in a factory, 
and except for certain kinds of work do not 
commend themselves to the mechanic who 
desires the greatest accuracy and finish. 
Mr. Bateman tells us that in many shops 
grindstones have vanished, in others the 
tile bills have been cut down to one-half or 
one-third, while in others work heretofore 
regarded as impossible has been accom- 
plished with ease. The facility with which 
dead hard metal can be treated (skinned) 
by means of an emery wheel is well known 
to most mechanics, and due credit is given 
to the new appliance, but many of the most 
thoughtful workers are of opinion that for 
shaping softer metals the cutter is not only 
more economical but produces better work. 
As compared with the file for ordinary 
duties the emery wheel is, of course, far in 
advance, for the file moves at the rate of, 
say, 60ft. in a minute, and is useless when 
about 5 per cent. of its own weight is worn 
off, whereas the wheel runs at 5,000ft. per 
minute, and is not worn out until at least 
75 per cent. of its weight has vanished. 
Perhaps one reason why emery wheels have 


emery varies from dark grey to black, but not made so rapid a progress as was ex- 


to suit the tastes of their customers the 
majority of English firms colour the crushed 
emery to a uniform tint, which is popularly 
taken as a test of quality. The most im- 
portant feature of emery is its tendency to 


ected is found in the question, what 

omes of the dust? In some of the 
machines the bearings are, or were, 80 
9 1 5 that the dust soon found lodgment 
etween the surfaces, with a result that can 


oreak with a rough surface — hat is known | be more readily imagined than described; 
as conchoidal fracture—no matter how but with machines properly designed, and 


finely it may be crushed; and it preserves 
this peculiarity in each individual grain, so 
that when the powder is properly cemented 
and moulded into the form of a wheel it 


| 


with the bearings and rubbing surfaces 
suitably protected, as they are in some of 
the wheels now on the market, the greatest 
objection to emery wheels falls to the 


presents a constant succession of fresh ground, or is at least materially reduced. 
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emery wheel of English make was produced 
under the patents of Coles, Jacques, and 
Fanshawe, clean and good emery being mixed 
with oxydised oil, pressed into moulds and 
subjected to a high temperature by means 
of superheated steam. Wheels made by 
this process are strong and homogeneous, 
and can be had in thin discs. Shellac is 
also prepared in a peculiar manner, and 
used as the cementing material. The Union 
wheel, known as the magnesian, is made by 
means of oxy-chloride of magnesium, and 
is said to possess enormous inherent 
strength. The cementing material of the 
famous Tanite wheel is stated to be a solu- 
tion of leather; while another well-known 
wheel is made by binding up the grains of 
emery in an insoluble silicate of lime, by a 
process which is extensively employed for 
the manufacture of artificial stone. Mr. 
Bateman pleaded fairly that those who 
tried the emery wheel should try it under 
suitable conditions, and give the workmen 
time to learn how to use what he regards 
as one of the most wonderful labour-saving 
inventions since the practical application of 
steam. The praise is, perhaps, not too high, 
but the error that has been made was ima- 
gining that emery wheels were adapted for 
all kinds of work. In the discussion that 
followed the reading of the paper several 
instances of the legitimate use of the emery 
wheel were mentioned—e. g., the finishing 
up of wrought-iron gratings and the 
skinning of work previous to placing it in 
the planer or the lathe. One of the speukers 
said that he had seen emery wheels used to 
cut the ridges on millstones. Mr. Wilson 
stated that to grind surfaces mechanically 
flat a great deal of skill was required on the 
part of the workman, but for grinding tools. 
there was a great saving in using emery 
wheels. As to grinding up a shaft or a 
crank pin, he thought that emery wheels 
would not supersede the lathe until hy- 
draulic forging was also adopted, for if, 
say, a quarter of an inch of metal had to 
be taken off, the cutter would do it quite 
as quickly as the emery wheel. At the 
meeting a crank pin was exhibited which 
had been forged and turned, then case- 
hardened and finished on the wheel. 
Mr. Mather exhibited some locomotive 
slide-bars which had been faced up by 
means of an emery wheel. Slide-bars 
become hollow in course of time, and were 
formerly trued up by a copper lap and 
emery. Now they are put in a machine 
under an emery wheel 4in. wice, and in 
about an hour the hard steel bars were 
trimmed up. Recently they had used 
metaline bearings, which gave evidence of 
being long lived, whereas the brasses wore 
very rapidly, owing to the particles of 
emery being carried between the rubbing 
surfaces by the lateral motion. Mr. Mather 
gave a very good character to the metaline 
bearings, which in the case in question are 
rather severely tested, for after the slide- 
bars have passed once or twice under the 
emery wheel considerable pressure is put 
upon the bearings, the wheel being screwed 
down hard. The subject is one that deserves 
the attention of mechanics, and Mr. Bate- 
man has done good service by introducing 
it in a public manner, and inviting dis- 
cussion. 


CORRUGATED BOILER FLUES. 


THE experiments recently made at Leeds 

with corrugated boiler flues, to which 
we briefly alluded last week, will exercise 
a considerable effect on steam-boiler cen- 
struction. The results already attained are 
of the most extraordinary character, and 
have excited a lively feeling of interest 
amongst engineers and _ boiler-makcrs. 
Corrugated furnace crowns to locomotive 
fire - boxes are not unknown, and an approach 
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to the present device is seen in the ex- 
pansion rings frequently placed at short 
intervals in the flue tubes of Cornish and 
Lancashire boilers. These expansion rings 
are of N section, and are bolted by means 
of their flanges to the plates of the tubes. 
It remained, however, for Mr. Samson Fox, 
of the Leeds Forge Works, to corrugate the 
flue-tubes, and when suitable machinery 
has been devised for effecting the object, a 
new departure in boiler construction will 
be taken, with results that remain to be 
seen. At present the corrugation is done 
by stamping between two dies, and in the 
tube experimented upon the pitch of the 
corrugations was 6in., with a depth of about 
lšin. It is obvious that metal capable of 
undergoing the requisite treatment must be 
of a very ductile and soft character, and 
from the absence of any suitable means of 
doing the work in the best manner it is 
clear that whatever results may have been 
obtained can be vastly improved upon. 
Before giving an account of the experi- 
ments and the results obtained, it will be 
as well to consider briefly the effects of 
corrugating a boiler flue. It is well known 
that the flue-tube of a Cornish boiler is a 
most excellent stay for the end-plates, but 
a consideration of the effects exercised by 
its expansion severely discounts whatever 
value it may have in that respect. Natu- 
rally there mnst be a certain amount of play 
in the flat-ends of Cornish boilers, but if a 
rigid tube is inserted and secured to them. 
and such tube is the most intensely heated 
part of the boiler, its alternate expansion 
and contraction when the fire is lit and 
allowed to die out must tend to bend the 
end-plates near their seams of rivets. 
When expansion rings are placed in the 
flues, they take up all, or nearly all, of this 
lengthening and shortening movement of 
the tube, and undoubtedly save the end- 
plates from bending strains. The corru- 
gated flue will probably take up the whole 
of the expansion in itself, but at the same 
time it is probable that it will cease to act 
as a stay. As, however, the end-plates 
can be stayed by other means, there would 
appear to be no loss of strength from this 
aspect of the new method. With a cor- 
rugated flue it is evident there will be an 
increase of heating surface, with the ad- 
vantage, in one way of looking at it, that 
the gases will impinge against the deflected 
“ribs,” or corrugations, in a manner which 
is believed to insure the taking up of the 
heat. One side, however, of the corruga- 
tions will be turned away from the flames, 
so that the actua] amount of surface ex- 
posed to the fiercest heat will not exceed 
that of a plain tube, but if no disadvantage 
is found in the continued action of the 
flame on the projecting ridges of metal it is 
probable that a corrugated flue, by breaking 
up the current of flame and hot gases, will 
be found to evaporate more water per pound 
of fuel than the plain tube. At one works, 
indeed, where two new boilers have been 
put down, which are exactly similar except 
that one has a corrugated flue, itis found 
that the latter evaporates 2lb. more water 
per pound of coal than the plain flue, but 
it is evident that trustworthy results are 
not to be obtained from new boilers until 
they have been so long in work that in- 
crustation may begin to exercise an effect. 
These, however, are points that must be 
considered hereafter. At present we are 
brought face to face with the demonstration 
of the extraordinary fact that simple cor- 
rugation of a flne tube vastly increases its 
strength. The formule used for estimating 
the strength of boiler flues are known to 
give only an approximately accurate result, 
and avery large factor of safety is taken 
by all careful boiler-makers, but when we 
are told that a tube representing a portion 
of avery common-sized flue, save that it 
was corrugated, withstood 1,00U1b., whereas 


a plain tube yields at 200lb. or thereabouts, 
it is evident that a remarkable discovery 
has been made. The test was a cold one, 
and was carried out in the following man- 
ner. A strong welded cylinder of wrought 
iron, IF in. thick, 7ft. long, and about 3ft. 
4in. in internal diameter, was fitted at each 
end with a strong cast-iron ring, in which 
a groove was sunk for the entry of the end 
of the cylinder. The latter was strengthened 
by five welded rings, 5in. by 3in., bored and 
shrunk on, and the two cast-iron rings were 
held together by bolts and nuts. The ends 
of the flue tubes to be tested were turned, 
so that when placed within the cylinder 
they made a water-tight joint, with a ring 
of indiarubber of cup-leather form sunk in 
a groove in the cast-iron rings. By this 
arrangement the whole interior of the flue- 
tube to be tested could be examined and 
measured with accuracy at intervals daring 
the experiment. The mean diameter of the 
plain flue, which was tested under the 
superintendence of officials from the Board 
of Trade, the Admiralty, and Lloyd’s, in the 
presence of a number of well-known en- 
Lincers, was 36·85in., having a departure 
from a circular form of 03 1in. It had a 
thickness of 0˙375in. The pressure was put 
on in increments of 25ʃb., as shown by a 
Tin. dial gauge capable of registering up to 
TOOlb., the indications being higher than 
those of a 12in. gauge capable of registering 
1, 200lb. Measurements were taken after each 
increase of pressure, and the vertical and 
horizontal deflection measured at two places; 
but with these details we are not now con- 
cerned—suffice it to say that the tube gave 
way at 200lb. on the square inch, or at 
about half the pressure it was calculated to 
witbstand according to the formule. The 
corrugated tube was then inserted, its 
dimensions and thickness being almost the 
same às the plain tube, except that it was 
about an inch smaller in diameter. The 
test was commenced at a pressure of 200lb., 
the increments being 50lb., but the whole 
being taken off between each increase. As 
stated last week, the corrugated tube 
bulged at 450lb., but retained a large 
amount of strength after it failed; whereas 
in the plain tube the rapid spread of the 
bulge under a reduced pressure showed that 
when flattening of a plain flue tube once 
commences it will go on rapidly, and ex- 
plained why, in the case of boilers exploded 
from weakness of the flue tube, the latter 1s 
frequently found collapsed from ena to end. 
Subsequent examination of the corrugated 
tube disclosed the fact that the weld near 
which the distortion had commenced was 
imperfect, and its comparative failure was 
thus explained. That simple corrugation 
should more than double the strength of a 
flne tube is. however, sufficiently remark- 
able, and as there is no dou t that future 
experiments will give very much higher, 
results—a similar tube previously tried 
gave way at 1,0701b.— we may expect to hear 
shortly of a revolution in boiler construc- 
tion. Already many of the foremost marine 
engineers have adopted the corrugated 
flues. and the results obtained in practical 
work will be looked for with some degree of 
anxiety. 


INFLUENCE OF HEAT ON THE GER- 
MINATING POWER OF SEEDS. 


1 fact has been demonstrated by M. 
Sachs, that most sap- containing plants 
are killed by an air temperature of 51° C. in 10 
to 30min., while for killing in water a tempe- 
rature 45° to 46°, operating for 10min., is suffi- 
cient. It is quite otherwise, however, with 
some organs of plants wuich represent the 
state of rest of plant life—especially seeds. 
The question what temperature these may bear 
without losing their germinative power has 
been studied by several experimenters. Among 
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Biologie der Pflanzen. He experimented in two 
successive winters with barley and oats. The 
results of his own investigations and of those 
of previous students of this subject are summed 
up in the following propositions :— 

1. There is no determinate temperature 
maximum for the germination of the seeds of 
a species. This rather shows small variations, 
according to the individuality of separate 
seeds. 

2. Seeds suffer during action of the maxi- 
mum temperature a deterioration observable 
both in delay of the time of germination and 
in slower development of the germ. 

3. The germination of healthy seeds takes 
place, under favourable germinating con- 
ditions, irregularly. That is to say, of a large 
number of seeds placed for germination, a small 
number at one time begins to germinate; later, 
the number of seeds germinating in the same 
period rises and reaches a maximum, then 
gradually falls to zero. The beginning and 
end of the germination, and occurrence of the 
maximum, are different both according to the 
species and according to tbe nature of the seeds 
in a species. 

4. Under ordinary conditions seeds lose their 
germinating power more or less quickly, 
according to species and individuality of the 
particular seeds. This loss of germinating 
power occurs in air saturated with vapour 
more quickly, the higher the temperature. At 
a temperature of about 60° C., in air saturated 
with vapour, and even in 24 hours, but also at 
ordinary temperature, there appears ia some 
seeds very quickly a deterioration of germi- 
nating power, 

5. In vapour-saturated air seeds do not come 
to germination through the influence of theair 
moisture alone, when the temperature remains 
constant. A germination can only occur when 
through great and repeated varintions of 
moisture, a dew formation occurs on the seeds. 

6. Many seeds, by remaining in water, suffer 
loss of germinating power, more or less rapid 
according to species and individuality. While 
even water of ordinary temperature causes this 
injury, it appears more quickly the higher the 
temperature. Seeds, however, can always bear 
for several hours in water a temperature which 
is not too high above the maximum of germina- 
tion (up to 55°). 

7. If the seeds, when heated under water, 
experience a want of oxygen, they suffer more 
than with free access of oxygen. 

8. Seeds that are moist and swollen show, 
indeed, a somewhat greater resistance to the 
injurious action of high temperatures than sap- 
containing parts of plants (stem, leaves, Ce. )., 
but the difference is not very great. A greater 
difference consists in the fact that seeds are 
better protected against injury through high 
temperatures the more they are dried, while 
sap- containing parts of plants perish through 
drying. 

9. While seeds by careful drying may be well 
protected against the injury of high tempera- 
ture, the most thorough drying does not suffice 
to obviate altogether injury from high tempe- 
rature. 

10, The highest temperatures which many 
seeds in the dried state can bear are between 
120° and 125° C. One cannot, however, give a 
quite determinate killing temperature for the 
seeds of a species, as this varies slightly 
according to the individuality of the seed. 
Further, the seeds of different species are killed 
at different degrees of temperature. 

11. Certainly every temperature above the 
upper zero point is more injurious to germi- 
nation, in the case of thoroughly moist seeds, 
the higher the temperature is, and the longer 
it acts; and, further, with seeds not quite dry, 
any temperature above the upper zero point 
will damage germination in general, more the 
greater the quantity of water in the seed. The 
limitation, however, remains, that tempera- 
tures up to 60°, 70° C. (in some cases even 
higher), act favourably to the germinating 
power of many seeds when the water in these 
does not exceed a certain amount. 

12. When seeds in boiling water do not lose 
their germinating power, this must always be 
due to the fact, that the organs concerned are 
protected by certain conditions of organisation 


the most recent researches on the subject are | against the entrance of the warm water to the 
those of M. Just, described in the Beitrage zur | inner tissues. 
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13. The injuries caused to seeds, both moist. 
and dry, by action of heat, have great simi- 
larity to those injuries which seeds suifer, under 
natural conditions, with increasing aye—at least, 
80 far as the beginning of germination, dura- 
tion of the process, and percentaye of germina- 
tion are concerned. 

14, The injuries caused by high temperatures 
appear in the following way: The beginning 
of germination is delayed ; the absolute germi- 
nating time, as also the relative, are prolonged ; 
the maximum of germination always occurs 
later, and is always more indistinct; the per- 
centage of germination is less. 

15. The killing of seeds by actions of tem- 
perature (25° to 125°C.) has nothing to do 
with the coagulation of the albumen. 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.* 


By Joun WATSON WARMAN, 
Associate of the College of Organists, London. 


PART I. — GENERAL TREATMENT IN 


MANUFACTURE. 


u. IT will be obvious that in a location lia dle 

to considerable rise of temperature (asina 
crowded concert-room) the wind supply should 
be drawn from a colder region, as, a lower un- 
heated chamber; thus cool air will be con- 
stantly passing into the Organ, so preventing 
the Pipes rising in pitch. Mr. Willis, in 
1857, took out a Patent (No. 1061) with respect 
to this arrangement. 


v. Eramples. In Cathedral arrangement it is 
generally both best and easily practicable to 
have the Bellows away from the Instrument, 
unless the latter stand on or near the ground, 
and with ample space above; in which case, as 
the whole of the Manual Soundboards ought to 
be kept well up, the space at bottom of the 
Case may well be occupied with the Bellows. 
This arrangement is carried out in the large 
Organ by Hill in the nave (or, rather, I believe, 
West transept) of Worcester Cathedral. 


w. In Canterbury Cathedral the Organ is 
placed in the triforium—of course spread along: 
—the Bellows consequently are at the side of 
the speaking portion of the Instrument—occu- 
pying, in fact, one bay. The arrangement is 
that of Longhurst, sen. 


x. At Winchester Cathedral (Henry Willis) 
the Bellows proper cccupy the usual position 
at the base of the Case; the Organ elevated 
considerably. On the floor of the Cathedral, 
however, is a set—added, I believe, by Hill—of 
Vertical Double-action Feeders, driven by 
Hydraulic power, and suppyling up through a 
large Trunk into the Receivers of the Bellows 
(which Bellows are of the usual form with own 
Feeders complete). See also BLOWING ACTION 
(18, y.). 

y. At Westminster Abbey (Hill’s arrange- 
ment) the Bellows are just beneath the choir 
screen-roof on which the Organ stands—hung, 
in fact, over the heads of the Blowists, the 
object of so raising being to shorten the 
Trunks; Bellows and blowists thus occupy a 
room forming a portion of the screen. 


E. At Gloucester Cathedral the whole of the 


Organ (arrangement, I believe, by H. Willis) 
is on the screen; the Bellows outside the case, 
but hidden from view from beneath by the 
parapet of the screen. 


(8, a.] At Manchester Cathedral (Hill) the 
ellows are placed in a side chapel, together 


with the Hydraulic Engine that drives them, 
the communication with the Organ being by 
Drain-piping. 


b. At the Cathedral of Ulm, in Swabia 


(Valcker), the Bellows are placed in the crypt. 


c. At St. Paul's, London (H. Willis), and 


York Minster (Hill), the crypt is, I believe, 
also the position selected. In the first-named 
there seems hardly any other location possible, 
the Organ being divided into two halves, lofty, 
but very shallow atthe base; in the latter case 
the Instrument is on the screen, but owing to 
the great number of the Stops the space 
inside it has had to be utilised for a portion 
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of the speaking or working parts of the separated by the halves of the Pedal Organ 
Instrument. from the bcdy of theinstrument. Foran Organ 

d. In Chamber arrangement the problem is triangular on plan (a very excellent form) this 
somewhat simpler: there is not here—if in- is sometimes the best arrangement. 
strument be swall—that strict necessity for n. At the Temple Church, London (arr. by 
keeping Bellows outside of Case; for entire Robzon, London, believed), the Bellows are in 
Instrument ought to admit of being drawn a room beneath the Organ, the instrument 
forward (sce 46, v.), and this, if Building-frame itself being in a chamber projecting from the 
properly constructed (see that Department)! North Aisle at about the centre of the length 
Bellows will admit of easy access or withdrawal. | of the building. 

e. A very excellent Chamber Arrangement! o. At Willesborough Church, near Ashford, 
is to have the Bellows immediately beneath the | Kent, the instrument was many years ago con- 
Organ—that is, hung from the joists of the | verted by Mr. W. Steddy, the Organist, into 
portion of the floor on which the instrument the pattern now known as Scudamore (quite 
stands, the Windtrunk passing through the | independently, however, of any knowledge of 
the floor; the only drawback is the nevessity of Mr. Baron’s designs), with reversed Claviers; 
disconnecting the Trunk to be able to run the, the Bellows occupying the usual position at the 
Organ forward, but it must be borne in mind base of the Case, but, of course. behind the 
that the removal of the Bellows gives such j Player, and quite free of the Clavieras. The 
excellent access to the lower part of the instru- main Or gan stands against the North wall of 
ment that the necessity for drawing it forward | the Chancel. 
is very much lessened, or got rid of altogether. p. In Concert instruments it is, as a rule, 
Of course it is preferable that the room beneath | most desirable to keep Bellows outside the 
the Organ be suiliciently high-pitched to allow | Case—lst, for assisting to keep latter, when 
of free passing beneath the Bellows, and it is | crowning an Orchestra, within reasonable 
desirable that the temperature of the two limits; 2nd, for purpose of convenience for 
rooms be the same. operation of Blowing, which, whether by 


f. In the small Organ (by Gray and Davi- Machine or Personal, must, of course, not be 
son), in the private apartments, Buckingham visible to the audience. 


Palace, the Bellows are in an adjoining passage, q. There is here the more reason for so placing 
where they appear as a table. Bellows: Ist, because of economising the ample 


. . room generally existing beneath orchestra; 
g. In the Organ (by King, London), built for and, 2nd, for the reason that one or more of 


the Soundboards may often be much elevated, 
thus giving chance of necessity for Reservoir. 
r. The most noteworthy Concert Instrument, 
so far as I am aware, in which this arrange- 
ment has been departed from ia at Exeter 
Hall, London (Walker, London), where the 
Bellows occupy the usual position in the lower 
part of the Case; whether any more suitable 
position was here available I cannot say. 

. At the Crystal Palace, London, the Organ 
(by Gray and Davison) has its numerous 
Bellows in a sort of Chamber at the back of the 
Instrument. 

t. At the Bow and Bromley Institute, 


Dr. Huggins, of Upper Tulse-hill, London, the 
Bellows are in the coach-house, adjoining the 
kitchen; the Trunk (Drain-piping) runs round 
or under the house to the drawing-room, in 
which the Organ is placed; steadiness is here 
very much wanting, owing to the diameter of 
the Trunk being too small in propcrtion to its 
considerable lenyth. 


h. The Organ (by T. Jones, London) built 
for S. D. Arundel, Esq., of Hackney, London, 
has two complete Bellows—one of the ordinary: 
kind, occupying the usual position in the base | 
of the Case, and supplying for Hand-blowing ; 
but trapped Automatically, so as to serve as 
a Reservoir to another Bellows, placed in the 


basement of the house, weighted 4in. heavier, | London (Brindley, of Sheffield); and the Town 


and driven by hydraulic power. 


This is a very | Hall, Melbourne, Australia (a large Instru- 


excellent, but, of course, rather expensive | ment, by Hill), the Bellows are, I believe, 


arrangement. 
i. With Church Organs rather more considera- 


beneath the Organ proper, under the orchestra. 
u. At the Albert Hall, London; St. George’s 


tion is required, the treatment of the instru- | TIal], Liverpool; and the Pavilion Dome, 
ment itself being subject to so much variation. | Brighton (all by Willis), the Bellows are in an 
Here the desirability of keeping the Bellows ample chamber beneath the Instrument. At 
outside the Case remains strongly in force; a the Leeds Town Hall (Gray and Davison) the 


very excellent plan is that followed at St. Bellows are also thus placed. 


Martin’s-in-the-Fields, London (Bevington), 
where the Organ, being ina West gallery, the 
Bellows are in the belfry, behind the instru- 
ment. The present craze in favour of having 
the Organ at the East portion of course mili- 
tates against this arrangement, except in those 
comparatively rare cases in which a tower is 
placed East of the centre of the building. 
St. Philip's, Waterloo-place, London, 
Bellows are also in belfry behind Organ. 


j. At the Parish Church, New Romney, Kent, 
the Organ (Matson and Sturges, Ashford) 
has no regular Case, merely a Screen from 
which the Buffet projects; the instrument is 
spread abroad in a very accessible manner at 
the East end of the South Chancel aisle. 
Bellows are quite clear and free, both all round 
and over, being, in fact, totally disconnected 
from the Organ, though still kept as close as 
convenient. 

k. At Boughton Malherbe Church, Kent, 
the Organ (by preceding) being hung from the 
principals of the roof by iron rods, the Bellows 
are beneath on the ground, enclosed in a boxing 
or breastwork in harmony with the seating of 
the church. 


], At Sturry Church, Kent (Wedlake, London) 


y. All the foregoing arrangements are, 
except in the two specified (Sturry and the 
Tulse-hill Organ), quite satisfactory so far ag 
author is awure. 

W. Exact LOCATION AND ARRANGEMENT. 
It will be seen in Blowing-action (18, b.) that it 


At is always best where practicable to have two 
the | handles as close as permissible, so that a single 


blowist can as a makeshift supply a little wind 
to both departments. 

x. There may, however, be cases in which the 
two Handles must be placed at different paris 
of the Instrument. When this is so, more con- 
sideration is required. Supposing the pressure 


The | Apportionment such as to obtain a practicable 


or sutlivient amount of wind (that is to say, suili- 
| cient for some purposes on occasions) from one 
only of the Handles the putting of the latter 
apart need not entail any additional labour. 
With regard to this point circumstances must, 
of course, be borne in mind, in addition to the 
actual Apportionment. Consult latter (9, x), 
and then consider under what circumstances 
Organ is likely to be required when both 
blowists not present. For instance, suppose 
one Bellows supply only Pedale (a very common, 
though, in authors opinion, very unadvisable 


tbe Bellows are similarly placed to the last- | arrangement, asa rule) itis evident that one 
named, but the Organ, instead of being hung, | Handle will do both for choir and private prac- 
here occupies the usual Cathedral position | tice—that is to say, it can be made shift with: 
on the Screen dividing the Chancel from the | the Pedals can be dispensed with entirely at 
Nave. (See also a little back, 7, t., for reasons | ordinary choir practice, and for private practice 
why supply is not here steady.) there ure the Man-to-Ped couplers. 

m. At St. Mary’s R.C., Newcastle-on-Tyne| y. Asa rule, however, it will be best, when 
(Lewis), the Bellows proper are at the ex- | two Handles are separated, to be able to get a 
treme flanks or side ends of the Organ, which | little wind for every department by means of 
is triangular (approx.) on plan; they are thus the one Handle; and the best methcd of doing 
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this will be to have the Lighter pressure Bellows 
furnished with Automatic valve of the usual 
kind (see 14, k), so as to convert at pleasure 
the Receiver of said Bellows into a Reservoir in 
connection with the heavier pressure Bellows. 
Of course, this Valve must be under control 
from the outside of the Organ, so can be closed 
when desired; otherwise the Feeders of the 
lighter pressure Bellows will be useless, for 
they cannct supply the heavier Bellows, as 
the latter will not rise till the lighter Reservoir 
is full, and when this is accomplished the com- 
munication between Feeders of lighter Bellows 
and Receiver of heavier Bellows is cut off—the 
lighter Receiver being kept filled by the heavier. 
An example of this connection-at-pleasure 
occurs at St. Michael’s, Cornhill (Bryceson or 
Robson ; Organ originally by René Harris). 

z. The foregoing arrangement has only one 
disadvantage—viz., that if the connection were 
inadvertently left unclosed the wind supply 
would not be sufficient; but this is obviously of 
little real importance, for regular blowist and 
organist will, or should, both be acquainted 
with the working of the Valve, and it is not 
likely that on any important occasion both 
persons would be absent; besides, if desired, 
the Valve can be put in automatic connection 
with the little door locking beneath lighter 
Bellows-Handle, so that any use of latter with- 
out the Valves being closed will be rendered 
impossible. 


C9, a.] There is an arrangement by which 
the foregoing and the Valve connection itself 
might both be saved, and at same time either 
Handle rendered available; it consists simply 
in providing the Lighter Bellows with a second 
bottom to its Receiver, this Second bottom 
‘being above the usual one, and having on it the 
Automatic Valve; the Suckers of the Receiver 
on the true bottom of Receiver as usual. A 
hollow space thus extends beneath the whole of 
the false bottom, and into this space the Feeders 
supply. Thus, it will be obvious that, no 
matter which Handle is used, the lighter 
Receiver will be first raised, then the heavier ; 
when both Handles are used both, of course, 
feed into heavier, which itself supplies the 
lighter. There must here bea tell-tale from 
heavier Receiver to each Handle. 


b. This arrangement is not recommended by 
author, for two reasons: 1. Each Blowist may 
try and shirk his work, and the result be that 
wind “ go out; at the same time it is almost 
impossible in such case to discover the real 
culprit. 2. There is great danger of unsteady 
blowing, from both Handles supplying into one 
Receiver. This, of course, is the more likely 
when the lighter Reservoir is not being drawn 
on, and for this reason the Apportionment might 
be fettered. Where, however, the connection- 
at-pleasure does not seem desirable—either 
through difficulty of getting at Valve in case 
of derangement or constant change of blowists 
and organist—and the Apportionment of pres- 
sures can be suitable (see as given with Com- 
BINED BELLOWS, 12, a), the arrangement may 
occasionally be of use. 

See now ResExvoirs (14, m.) with reference 
to size of Trunk, &c. 


c. For more than two pressures, whole of 
‘preceding holds good ; Handles should be kept 
-as near together as possible, but when this is 
impracticable connect any suitable two Bellows 
in manner described. 

For Combined Bellows—it being a complete 
structure without division, and therefore not 
coming under head of ARRANGEMENT except for 

GENERAL LocaTION (ante)—see Dusian (7, f.). 


(To be continued.) 


IMPROVED LOCKS. 


HE improved construction of locks, illas- 
trated in the annexed engravings, is the 
invention of Herr T. Kromer, of Freiburg, and 
has been patented in this country by Messrs. 
Chubb. The improved lock is formed of two 
cylinders—one, the outer one, fixed and forming 
part of the lock case, the other capable of re- 
volving within it, and carrying in its interior a 
number of slides which lie across it one above 
the other, and project alternately through slits 
formed in its two opposite sides, and enter 
corresponding slits formed in the opposite sides 


of the interior of the outer fixed cylinder, 
thereby locking together both cylinders by, as 
it were, a series of cross bars, which offer great 
resistance to the lock being opened by force. 
Fig. 1 is a front view of the lock, with the cover 
plate removed, and Fig. 2 is a transverse sec- 
tion. A is the outer cylindrical case, which 
can be secured, say, to the door of a safe by 
screw bolts entering the holes in the enlarged 
flange, which projects beyond the remainder 
of the case, as shown; B is the inner cylinder, 
of two different diameters, fitting the interior of 
the cylinder, A. The larger end of the cylinder, 
B, is hollaw, and receives within it a number of 
slides, C, which lie one above the other, as seen 
in Fig. 2. The opposite sides of this part of 
the cylinder are notched or cut away for 
the ends of the slides to pass through, and 
enter corresponding notches in the sides of 
the interior of the outer case. Each slide, C, 
has a spring, Cl, secured to it; the outer end of 
the spring 1s made into a amall coil or bend, so 
that it may be held in one or other of the 
slotted undercut recesses, D, in the sides of 
the cylinder, B, as shown. There are two of 
these recesses, D, and they are on opposite 
sides of the cylinder. The slides are placed so 
that their springs come alternately into the two 
recesses, the end of the spring of. one slide 
being held in one of the recesses, D, whilst the 
ends of the springs above and below it are held 
in the other recess, D. By this means the 
alternate slides are forced outwards in opposite 
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directions to their springs. Te lower part of 
the cylinder, B, is solid, and around one-half 
of its circumference is a groove, into which 
enters the end of a pin. carried by the outer 
case, A. A radial hole, F. is also formed in this 
partof the cylinder. The end of this hole can 
be brought opposite to a corresponding hole, G, 
formed through the outer case, A, or can be 
turned away from it into the position shown in 
Fig. 2, so that the lower part of the cylinder 
then forms an obstruction to prevent a bolt, not 
shown in the drawings, from being drawn back. 
H is a pin which stands upwards from the 
centre of the cylinder, B, and serves as an axis 
for the key. Standing up from the solid bottom 
of the cylinder, B, is also a short stump, I, 
against which the key acts toturn the cylinder, 
B, from its unlocked into its locked position. 
The key is formed with stems or projections on 
two opposite sides, and the end of the stem is 
also bevelled. In order to unlock the lock the 
key is turned in a direction away from the short 
stump, I; the steps on the opposite sides of the 
key then act on the slides, and draw them in 
opposite directions, until, when the key has 
made, say, a quarter turn, they all lie within 
the outer limit of the cylinder, B. Two oppo- 
site steps of the key then bear against one 
of the slides, by preference the lowest slide, and 
the key cannot turn further without carrying 
round this slide with it. The slides and 
cylinder, B, are therefore turned by the key, 


and when the cylinder has made one half turn 

it comes into its unlocked position, and cannot 

turn further, by reason of the stop pin. The 

ends of the slides, but in reversed position, are 

now again opposite to the notches in the sides 

of the outer case, A, and are 5 outwards 

by their springs, so turning the key backward 

a short distance, and bringing the stepped pro- 

jections on its end opposite to the keyhcle, and 
allowing the key to be withdrawn. As the key 
is withdrawn the slides, or some of them, are 
pressed outwards still further by their springs. 

When the lock is to be again locked the key is 

inserted, and its bevelled end acting upon the 

slides, withdraws them a short distance; the 

key is then turned towards the short stump, I, 

and bearing against it turns the cylinder; the 

slides then move back into the cylinder, their 
ends being rounded off, as shown, to allow of 
their being moved back when turned in this 
direction. When the cylinder has been turned 
into its locked position the ends of the slides 
have been brought opposite to the recesses in 
the outer cylinder, and the slides are forced 
outwards by their springs, and prevent the 
cylinder from turning, and as they then pro- 
ject from two opposite sides of the cylinder they 
lock and hold it as though a solid bar were 
passing through the cylinder, and entering into 
the notches in the outer case. By forming the 
lock and key in such a manner that after the 
lock has been unlocked the slides are moved a 
distance outwards on the withdrawal of the key 
the lock cannot shift out of its unlocked posi- 
tion either by accident, or by the introduction 
of any kind of key, so long as this key has not 
the same diameter of stem and bevelled end as 
the proper key. The fact also that the key in 
unlocking the lock does not act directly upon 
the inner cylinder to turn it, but only acts upon 
it by pressure against one or more of the slides, 
adds greatly to the difficulty of opening the 
lock by a false key, as the action of any key 
having any of its steps either a little too broad 
or too high, or not rounded off at their ends to 
the same extent as the steps of the proper Key, 
would not properly withdraw the slides; and 
even if the slides were nearly but not quite 
withdrawn into the inner cylinder by the key 
the key would force them against the sides of 
the outer cylinder, and cause them to act as 
brakes and prevent the inner cylinder from 
being turned. As before stated the edges of 
the slides, where they bear against the sides of 
the notches or openings in the cylinders (when 
the inner cylinder is attempted to be turned in 
a direction to unlock the lock), have shallow 
notches formed in them; and the side edges of 
the notches are brought to a blunt edge, so 
that the slides, when moved endwise over these 
edges, have a perceptibie rise and fall given to 
them, which prevents the correct position of 
the slides being ascertained by “ feeling.” 


GEOLOGICAL FEATURES OF THE 
NEIGHBOURHOOD OF HERN-HILL 
AND HERNE BAY, IN EAST KENT. 


a former article in the ENeuisH MECHANIC, 

No. 578, of the 21st April, 1876, I gave 
such a sketch of the geology of the Weald of 
Sussex and Kent as might enable one desirous 
of contemplating its salient features to do so 
without extensive reading or that amount of 
study which few men can devote to the noble 
science of geology. In doing so it was not only 
my object to offer that which appeals to the 
reasoning power of the mind, but also that 
which gives such pleasure te the beart that 
rejoices amidst the beauties of nature. In this 
sketch, too, it is my object, be it ever so im- 
perfectly attained, to invite others to share the 
joy, that I have felt when, with geological bag 
and hammer, I have traced out the tertiaries 
that cover the chalk on the wooded hill-sides, 
especially in the neighbourhood of Hern-hill, 
and on the coast of Sheppey, Whitstable, and 
Herne Bay. For our knowledge of these forma- 
tions we are mainly indebted to Mesars. 
Whitaker and Prestwich for their pains-taking 
work on behalf of the geological survey of 
England. I have taken up the district from 
Shottenden-hill, the Selling Railway-station, 
Boughton, and Hern-hill, as I am practically 
acquainted with it, and on account of its pic- 
turesque beauty, which is perhaps never more 
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charming than during the autumnal tints of 
October. The best geological section, however, 
is afforded by the sea cliffs between Herne Bay 
and Reculvers, at a distance of two miles east 
from Herne Bay pier. 

Hern-hill occupies geologically a position 
near the eastern margin of that great depres- 
sion in the chalk known as the London Basin, 
which may be traced on an ordinary map 
roughly included within a line running from 
Lowestoft and Harwich, on the east coast, 
through Hertford, including Reading, a few 
miles to the west of Newbury; and then turn- 
ing south and east, i g. Basingstoke, 
Guildford, Croydon, Chatham, Faversham, the 
Forest of Blean, to Herne Bay, where fine 
sections are afforded by the cliffs terminating 
at the Reculvers, but reappearing at Pegwell 
Bay, from under the alluvium between the Isle 
of Thanet and the mainland. 

This great hollow—called by geologists the 
London Basin—has been filled with a series of 
sands, loams, and clay, known as the London 
Tertiaries, and included in the Eocene forma- 
tions of the geological scale, representing that 
period of the earth’s history when the great 
reptilian age of animal life had been replaced 
by a higher form, the true mammal, which has 
since continued to be the dominant race, show- 
iag that there is much truth in the saying that 


IDEAL SECTION 


“every dog has his day,” for we find there was 
the day, or period, of the mollusc, the fish, the 
reptile, and the mammal, culminating in man. 
This latter or Lower Tertiary period, repre- 
sented by the formations in the immediate 
neighbourhood of Herne-hill, cannot fail to 
strike the most casual observer of nature, from 
its great contrast lithologically to the much 
more extensive formation of the chalk. 
It was at the close of the Cretaceous period 
that a great wrinkling of the earth’s crust took 
„the hollows such as the London Basin 
ing filled with the Eocene deposits, which 
was the dawn of that higher development of 
the animal creation which we now see around 
us. In this locality were first deposited a fine- 
grained and evenly-deposited succession of 
sands and loams, passing in some places—as at 
Reculvers—into sandstone, containing many 
fossils. Inthe lower part frequently a green 
sand, particularly near its junction with the 
chalk, where there occurs a band of green- 
coated flints, which in places when the chalk 
has been laid bare by denudation, are frequently 
turned up by the ploughs. These sands, though 
in parts originally green, are often weathered 
brown where they have been exposed to the 
air. The fossil shells are those of a warm 
climate, and are marine. The bedding is 
regular, and tells of a quiet deposition in a deep 


sea until they had accumulated to 100ft. in 
thickness. Next succeeds the formation called 
the Woolwich Beds, which also tell of a shal- 
lower sea, in many places estuarine in charac- 
ter, the fossils often silicified, being occasionally 
fresh water, and the sands unevenly deposited, 
as if by tides and eddies, containing water- 
worn pebbles rubbed round and smooth by the 
waves. These beds are from 50ft. to 60ft. in 
thickness, resting in many places unevenly on 
the Thanet sands below them, and, though 
frequently very difficult to distinguish from the 
latter, are coarser and much more unevenly 
bedded. Next in ascending order come the 
Oldbaven Beds, receiving their name from 
their typical development at that place, near 
Herne Bay. It is a very curious and variable 
formation, containing beds of small pebbles, 
generally black, and remarkably of the same 
size. These pebble beds are sometimes re- 
placed by a silicious ironstone, which, on the 
road to Selling, near the hill known as the 
Sugar-loaf, was some years ago experimentally 
mined, with the view of furnishing the coal 
vessels with a remunerative freight on their 
return voyage to the North, instead of going 
back in ballast. The fossils, like those of the 
Woolwich Beds, are, in places, both marine and 
estuarine. The formation varies from a few 
inches in thickness to 30ft. at Shottenden Mill. 


HERNE BAY 


FROM HERNE BAY 


Where fossiliferous or lithological charac- 
teristics fail to mark the junction of these beds 
and those of the Woolwich series below them, 
a purple band of sand frequently marks the 
place of junction, as may be seen at the en- 
trance gate to the vicarage at Herne-hill, 
with blocks of ferruginous sandstone on the 
opposite side of the road. Near Reculvers 
there is a curious form of selenite, with grains 
of sand caught up between the planes of the 
crystals. The next and highest in geological 
order occurs in the well-known London clay, 
forming Dunkirk-hill, and underlying the 
Forest of Blean. It is as characteristic of 
deposition in a calm deep sea as the Oldhaven 
pebble beds are of a shallow and stormy one. 
It is of a bluish grey colour, weathering to 
brown, having a thickness in the Isle of 
Sheppey of nearly 500ft. The nodules of lime- 
stone found in it, called Septarie, from the 
manner in which they are divided by planes of 
calcareous spar, have been for æ long time 
collected on the sea-coast, especially at Har- 
wich, as well as dredged up from the sea 
bottom, for the purpose of making Rcman 
cement. They occur in bands, as do the flints 
in the chalk, being segregations of carbonate 
of lime from the surrounding clay, frequently 
around some organic nucleus. The London 
clay contains, in addition to these, a great 


number of fossil shells, which are of a character 
denoting a warm or tropical climate, lobsters, 
crabs, a small serpent, and great quantities of 
mineralised wood, which is sometimes bored 
through and through by Teredoes, still con- 
taining the peculiar linings of their tubes; also 
a vast quantity of wood where the vegetable 
matter has been replaced by pyrites to suchan 
extent that it is collected on the sea-shore in 
heaps, and sent to the sulphuric acid manu- 
facturers for conversion into that useful acid, 
the quantity of which manufactured by any 
country has been taken as an index of its 
civilisation. The grain of the wood, the minute 
markings of the bark, are faithfully preserved, 
looking as if cast in bronze. Palm nuts and 
other tropical productions, some resembling 
custard apples, abound; which, together with 
nautili, cowries, and other shells of warm 
climates, spell out, as do the letters of a book, 
that there once existed a warm and sunny land, 
on which a luxuriant vegetation grew, and that 
storms occurred which swept into its rivers the 
wreck of its jungles; and so the spoils of the 
land were borne to the sea, where, floating 
until bored by Teredoes and other molluscs, 
they in time became water-logged, sinking to 
the bottom of a quiet sea, which, like all nature, 
was diligently at work forming the London 
clay from the washings of the lands, and in its. 
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TO RECULVERS 


mysterious laboratory transmuting organic 
forms to stone. 

The writer obtained from a Septaria on the 
Sheppey coast some very curious foliated: 
erystals of sulphate of baryta, which are very 
remarkable, as baryta is neither mentioned by 
Lyell or Phillips, or by Faraday in his analysis 
of the London clay and Septaria. They were 
not more than lin. in length, and of a dull 
grey colour, very different in this respect to the 
large and lustrous crystrals of gypsum or sul- 
phate of lime. The sub-angular gravels that 
cap many of the hills of the neighbourhood, or 
lie upon their flanks, are of a much more recent 
period—a lapse of time so great that years are 
units too small to give expression to the enor- 
mous gulf of time that separates the one from 
the other. 

The earth’s crust, through many oscillations, 
giving rise to varying conditions of deep and 
shallow seas, at last stood up ata general level 
above the waters, for the action of the sea has 
been likened to a carpenter’s plane, which 
smooths off inequalities both in vertical and 
horizontal planes; whereas, to carry out the 
analogy, the rivers, like saws, cut up the earth’s 
surface into hills and valleys, the frost and 
other atmospherical conditions acting as chisels 
in reducing the rocks to small fragments for 
the streams to carry to the sea. And thus, by 
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the quiet operations of nature going on con- | out in a spur over the Woolwich beds to Staple- 
tinuously, as we now see them around us, have | street, forming the hill on which the mansion 
the features of the landscape principally been of W. Daws, Esq., is situated, continuing North 


carved, until the pebble-capped heights of 
Shottenden were left standing in bold relief, 
and lesser heights so covered by the same pro- 
tecting harder beds rise at different elevations 
—as that on which the church and vicarage are 
situated. The Sugarloaf Hill and inferior ele- 
vations along the road leading from Selling 
Railway Station to Boughton, and running 
under the loftier hills of the London clay, are 
so many ruins left standing of what were once 
continuous formations. 

The higher grounds of Dunkirk and the 
Blean are composed of London clay, and are 
in places covered with heds of old river gravels. 
The rivers having rapidly and deeply cut their 
channels when the land stood at higher levels, 
and flowing sluggishly when the surface was 
lower, filling the valleys they had previously 
excavated with alluvium, denudation going on 
until some of the bottoms of the gravel-strewn 
valleys, became gravel-capped hills. Tennyson 
expresses this operation of nature so well that 
I cannot refrain from quoting him :— 

There rolls the deep where grew the tree. 

O, earth, what changes hast thou seen ? 


‘There where the long street roars, kath been 
The stillness of the central sea. 


The hills are shadows, and they flow 
From form to form, and nothiug stands; 
They melt like mist, the solid lands 

Like clouds they shape themselves and go. 

Leaving the beauties of the inland scene for 
the coast at Herne Bay, the London clay is 
passed over from Whitstable to two miles east 
of Herne-Bay Pier, where at Old Haven Gap 
the pebble-beds which have received their 
name from this place show themselves, and are 
succeeded by the Woolwich Beds and Thanet 
Sands, until at Reculvers they all give place 
to the alluvium that separates the mainland 
from the chalk of the Isle of Thanet, but re- 
appearing on the east coast at Pegwell Bay, 
where a great number of fossils of the Thanet 
Sands may be obtained at the southern ex- 
tremity of the cliffs. 

Mr. Dowker, F.G.S., has paid much atten- 
tion to these formations, and has, perhaps, the 
finest and best-arranged collection of fossils to 
be met with in any private collection, at his 
residence, near Stourmouth, about four miles 
from the Grove Ferry Station, on the S. E. 
Railway. 

The Rev. F. Thorpe, the Vicar of Hern-hill, 
has also many interesting specimens among 
his numerous and varied collection. 

Mr. W. H. Shrubsole, of Sheerness-on-Sea, 
receives fossils from the working men, and sells 
them for their benefit at about two shillings 
and sixpence per hundred—fossil bones, nuts, 
fruit, shells, sharks’ teeth, &c. 

Along the coast, between Herne Bay and 
Reculvers, the Tertinries of the entire district 
may be studied to the greatest advantage; but 
the lover of nature will lose much if he leaves 
unexplored the beautiful district between 
Shottenden-hill, Selling Railway Station, and 
Hern-hill. 

In so brief a sketch, it is impossible to give 
more than the merest outline of the geological 
facts, or the supposed causes that brought 
about the condition of things that has resulted 
in the picturesque scenery of the district, so 
that the following epitomised topography of 
the geology of the neighbourhood may assist 
the field geologist, who is supposed to start on 
each investigation from the Selling Railway 
Station. 

Thanet Sands. 

Selling Tunnel, Station, South-street, Lower 

Boughton, Staple-street, Way-street, Oak Well. 


Woolwich Beds. 

Along road from Selling Station, running 
under the hill-side to Boughton, including 
upper part of Boughton, where there are some 
sand pits. 

Between Staple-street and the hill-side, 
extending round Hern-hill and running in a 
very irregular line to the marshes. 


Oldhaven Beds. 
Shottenden-hill and ridge, cropping out over 
the Woolwich beds and under the London clay 
from the railway to Boughton, capping the 
Sugar Loaf-bill and Eastwood Mount, running 


in a band a few yards wide under the hill-side 
to the east of the vicarage, the latter being 
situated on a patch of these beds, when it 
suddenly sprends out, and in an irregular 
manner covers the Woolwich beds to Dargate 
and the Sea Salter mars hes. 


London Clay. 
The whole of Dunkirk-hill, Forest of Blean, 
sweeping round to the north of Hern-hill by 


| Lamhart’s Lands, forming the Rouch-hills, 


| 


Graveney-hill, and Sand-hills above Broom- 
street, a conical hill about two miles north-west 
from Hern-hill, the latter affording in itself an 
epitome of the geology of the ncighhourhond, 
for it rises from the Thanet Sinds on the south, 
with successive strata of Woolwich beds, Old- 
haven beds, and London clay, reminding one 
strongly of the mounds left by the workers in 
gravel pits, with the surface soil or turf at the 
top, to show the extent of their labour in a 
vertical direction. So has the great excavator, 
denudation, left this hill a silent witness of his 
works, and of the once continuity of the various 
strata. 

The geologist might, in the flints that face 
the walls and tower of Hern-hill Church, find 
abundant subject for contemplation, as also in the 
interior of the church, where he may find pillars 
built of the blue limestone from the lower 
greensand, and slabs of Bethersden marble, 
containing fossil Paludoria, Cyclas, and other 
fresh-water shells, with their comminuted frag- 
ments, which once upon atime lived, and died, 
and were deposited in lake bottoms in the 
surface of the Weald clay. Centurion. 


BIILER INCRUSTATION. 


AoT recent ‘‘inventions” for pre- 
venting and removing incrustation in 
boilers, we find two which their discoverers 
have thought worth patenting, and we note 
that in both soda plays a very prominent part. 
Mr. E. Hunter, of Leeds, declares that his 
composition mixes with the water in the boiler, 
and thereby is brought into contact with the 
incrustation or scale, whichisremoved, loosened, 
or prevented from forming on plates by the 
chemical action of the composition. The 
ingredients contained therein are as follows :— 
For about 50 gallons of the composition: 
Common soda, 9llb.; Irish moss, 11}lb.; 
catechu, 17lb.; water, 55 gallons. Or instead 
of the common soda and Irish moss, the 
patentee in some cases uses hyposulphate of 
soda, about 431b., combined with ground oak 
bark, about 65lb. These are placed in a suit- 
able receptacle, and boiled for about two hours, 
after which the liquor is strained off, and is 
then ready for use. The quantities of the 
ingredients used in forming the composition of 
course may be varied in accordance with the 
quantity or nature of the scale or inerustation. 
When the composition is supplied at the com- 
mencement of the working of the boiler, and 
continued as may be required, the scale or in- 
erustation is prevented; but when required to 
reinove the incrustation or scale after being 
formed and adhering to the plates, the compo- 
sition may be pumped or injected into the 
boiler by any ordinary known means. The 
patentee claims that this composition also 
prevents priming, and acts as a lubricator for 
steam cylinders by passing thereinto with the 
steam. 

Another invention comes all the way from 
Chicago, having been patented by Mr. J. W. 
Petersen, of Birmingham, on behalf of Mr. 
R. H. Harcourt. This invention consists of a 
solution of the following chemical ingredients, 
in about the proportions specified: — Take Ilb. 
of extract of logwood ; 10ib. of carbonate of 
soda or soda ash; 101b. of biborate of soda; 
10lb. of sal soda. Dissolve thoroughly in 
20 vallons of water (at 209° Fah.), then add to 
this 5 gallons of treacle or molasses, and 
15 gallons of tanners’ extract. Stir while 
boiling until all the ingredients are thoroughly 
mixed. When thus mixed the compound is 
ready for use in the proportion for new boilers 
of about 1 gallon to every 10-horse power 
boiler, according to the quality of the water; 
or for cleansing foul boilers in greater pro- 


portion, according to the state of the boiler. 
The tanners’ extract referred to is the extract 
used by tanners in the process of tanning 
leather, and may be made from any bark or 
wood abounding in tannic acid. This prepara- 
tion obviously depends upon soda for its solvent 
action upon the boiler scale, and we suspect is 
remarkably like a well-known and thoroughly- 
appreciated anti-incrustator sold under the 
name of tannate of soda. 


THE TECHNOLOGY OF PAPER- 
MAKING.—XIII.* 


The Various Classes of Paper; Characteristic 
Differences. The Determination of the Ash 
or Loading. Water Supply. General 
Arrangement and Construction of the Mill. 
{ IRES, unfortunately, are not uncommon in 

paper-mills; provision should therefore be made 

so that, in the event of such an accident, the flames 
may be extinguished as rapidly as possible. This is 
all the more necessary when the mill i3 situated ata 
distance from public fire appliances. Fortunately, 
the existence of tbe mill itself implies the existence 
of an abundant supply of water, aud arrangements 
should be made so that the whole of this may be 
readily available the instant fire is discovered. 
Fores-pumps in various parts of the mill should have 
connections and off-takes for ho-e pipes, so that, 
whatever their purpose usually, they may, by simply 
opening a few taps, at once begin to drive water 
wherever it may be required; a manual engine is 
also useful, as well as buckets placed all over the 
mill, which should on no account be used for any 
other purpose. When it can be done conveniently, a 
very good plan is to have special water mains all 
over the mill, with numerous off-takes, and a full 
supply of hose-pipes, the system being connected 
with a set of force pumps, worked by a little turbine, 
and drawing from the river. 

The success or failure of a paper-mill will very 
larcely depend upon its management. There is 
nothing that will so much contribute towards the 
prosperity of an industry of this kind as an energetic, 
prog-essive, and discerning manager—one who not 
only knows; his work, but finds bis chief pleasure in 
keeping both men and machinery moving sweetly; 
one whose mind is not a fossil, incapable of appre- 
ciating and yieldirg to altered conditions, but ever 
on the alert, seeking to develop and improve, and 
willing to accept improvements on fair evidence, 
evon though the ideas have not been born in his 
own mind; one who can be at home with his men, 
and yet retain his position amongst them. He does 
not require to be a genius, but thinking, active, in- 
telligent, and attentive; to such a man “ brocke,’’ 
and“ retree, and lost time” are hateful terms, 
and indolent and careless workmen a nuisance not 
to be tolerated. Such a manager shovald be appre- 
ciated and encouraged, and that their number may 
be increased, opportunity and encouragement should 
be given to intelligent young men to prepare them- 
selves for such positions ; they should be stimulated 
to study, and attain a knowledge of the principles 
involved in the various parts of the industry, and to 
go forward to the Society’s examinations until they 
bave passed the ‘‘honours’’ stage. Young meu 
holding certificates to that effect ought to develop 
into weli-qnalified managera. 

In drawirg this course of lectures to a close I 
may mention that my attention has been called to 
a new method of working machine vacuum boxes, 
which has been patented and applied by Messrs. 
Mazon, Wolstenholm, and Spencer. The appliance 
is simple, consisting as it does of a steam jet acting 
as an ejector. This neat devica takes the place of 
the usual pump, and is sraid to give very g 
reanlts. The advantages claimed for it are, that it 
maintains a steadier vacuum, and allows of mere 
water being run on to the wire with the pulp, the 
practical result being more uniform paper with less 
„ procke.“ I have no doubt at all as to the efficiency 
of the arrangement; it is simple in construction, 
steady in its action, and easily kept in order, but 
enapect it will be found to consume a considerable 
amount of steam. 

My attention has heen directed to an interesting 
historical fact with which I regret I was not earlier 
acqnainted, but which justice to the memory of one 
who virtually sacrificed both his fortune and his life 
in working out the appliances now in common use 
for surface sizing and drying. compels me before 
closing these lectnres respectfully to notice, About 
the year 1842, Robert Gill Ranson, of Ipswich, in- 
vented and patented the appliances referred 
Previons to that time the endless web made on the 
Fourdrinier machine had to be cut into sheets before 
it could be sized and dried; the labonr involved in 
so doing can be imagined. Since Mr. Ranson s 
death in 1843, the drying machine bas no doubt 
undergone a grent development, but both the sizing 
and diying machines of to-day are essentially those 
which Mr. Ranson left behind him, which is a testi- 
J!! ll SOUR ESS as SE il pa TRE 

* Being the enhstance of the Cantor Lectures delivered 
before the Society of Arts by Mr. W. Arnott, F.U.8. 
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mony to the correctness of the principles which he 
get himself to work out. 

I have also to express my indebtedness to many 
friends, both in England and Scotland, for kindly 
supplying me with specimens of their produce, aud 
information as to their manufacture, aud to others 
for invitations to examine their processes, wlich 
I regret it has been quite out of my power to accept. 
Many questions of a technical nature—chicfly 
chemical—have been addressed to me since there 
lectures were announced, some of which I have 
replied to in the course of the lectures, but to 
others I have not been able to give satisfactory 
explanations, and for this reason, that the subjects, 
though of great practical interest to the paper- 
makers, bave, s0 far as I can learn, never been 
properly investigated. 

Among the subjects to which I refer, are :— 


First, the nature and origin of, and eure for quite | 


a variety of specks and spots, some of which appear 
and disappear in the most unnecountable way. That, 
in some cases, the specks are due to the presence of 
the uncombined resin precipitated by acid aluminous 
cakes, I have little doubt; others, again, are clearly 
of an oily or greasy nature, while to many more it 
is very difficult to assign an origin. Of course, I 
do not refer to specks that aro clearly traceable to 
ill-prepared fibrous substances, the origin of many 
varictics of such impurities is usually not difficult 
to trace. Second, what effect the sulphate of 
alumina or alum exercises upon tha paper apart 
from precipitating resin-alumina—that is, supposing 
an excess of these agents to be used? Asa rule, I 
find that excess—and in some cases very large 
excess—is used, and the most diverse accounts are 
given as to the reason of this and its supposed 
action. Some say it cleans the fibres, but I rather 
think the time for cleaning the fibres is quite gone 
by the time tbe alumina is usually introduced. 
Starch and clay and colouring matters have all been 
added in order that they might adhere to the fibre 
before the resin soap is introduced to coat them, and 
how after these and the soap itself have been added, 
a little su'phata of alumina can do anything analo- 
geus to cleaning I cannot guess. I world have it to 
be considered, too, that sulphate of alumina is ex- 
tremely soluble, and that any such remaining un- 
decomposed in the pulp as it goes down to the 
machine must be diluted along with the pulp. and 
all but the merest traces of it pass away with the 
water through the wire. Third, how best to preserve 
and clarify animal size? I understand that one or 
two makers know all about this, but choose to keep 
the information to themselves, which of course they 
have a perfect right to do, although it is somewhat 
contrary to the spirit of the age. Fourth, the great 
loss which some rags sustain in the boiling and 
bleaching processes, notwithstanding their being of 
almost pure cellulose. Apparently fine white linen 
or cotton should lose little or nothing by either 
procesa, yot we , even allowing for the moisture 
and gluten, a very considerable reduction. Fifth, 
many questions concerning the re-use of machine 
and other waters, &c. 
Such investigations involve much time, and ex- 
pense, and I am afraid will not be readily under- 
taken by competent men, unless paper-makers them- 
selves combine to have the experiments carried to a 
satisfactory issue. The chemistry of the art is 
doubtless yet in its infancy ; indecd, it is little more 
than half a century old, and although that period bas 
been one of enterprise and inquiry, it cannot be said 
that in this, any more than in most other of our 
leading industries, much progress has been made in 
the way of elucidating the principles involved in the 
various operations. The pressura of the increased 
competition and lower prices of the last few years 
has, no doubt, led to some inquiry in various depart- 
ments, with results which may be regarded as a fore- 
taste of what might be expected to flow from an ex- 
hanstive study of the subject. 


The mecbanism of the paper process has under- 
gone a more satisfactory development; ingenious 
engineers have improved the appliances to such an 
extent that there is apparently little further to be 
desired. We do not donbt, however, that mary 
farther improvements will be worked out as time 
goes on. The differerce in the two departments— 
chemical and mechanical—is, that in the former 
improvements in the application of the agents 
supplied by the chemical manufacturcr fall to be 
worked out by the paper-maker himself ; the manu- 
facturing chemist may improve his own process of 
production and cheapen the product, but he can do 
nothing more for the consumer. On the other hand, 
engineers devoting themselves entirely to paper-mill 
work strive to improve their appliances, and meet 
the wants of the manufacturer as they arise. In 
short, in the ehemical department of his profession, 
the paper- maker is left to make his cwn discoveries 
and improvements, whereas in the mechanical be has 
simply to indicate what his wants are, and forth- 
with unexceptional appliances are provided for him. 
That the chemical operation of a paper-mill should 
be as well understood and under as complete control 
as are the mechanical operations, there is no room 
to doubt, and as time advances, this will be more 
fully realised and given effect to. 


SPACE OF FOUR DIMENSIONS. mixture being assisted to spread by a glass rod. 
1 bt Oe ‘The addition of a few drops ot ammonia to tho 
i Pies this title the Quarterly Journal of! gelatine ia also advisable. The plate is dried in a 
Science publiskes a remarkable article, givirg | horizontal position, and, when possible, in a warm 
& curious illustration of the idea which has recently room. When dry the plate i8 exposed under the 
been developed in Germany, that space has another | negative suflieiently long to get a powerful print, 
dimersion beyond the length, breadth, and thiek- and is then thoroughly washed in cold water to 
ness recognised in geometry. F. Zöllner, the Pro- | which a few drops of nitric acid is latterly added ; 
feszor of Physical Astronomy at Leipzig, is the and, lastly, the plate is tanned in a four per cent. 
author, and he de: cribes some expcriments which he solution of alum. If it be wished to have the 
made in that city in December, 1877, with Mr. | gelatine mask without the glass, then befcre coat- 
Henry Slade, the American. These experiments | ing the plate with the mixture given above rub it 
were, he eays, only the practical application of with oil of turpentine and tale, and when the 
Gauss’s ard Kant’a theory of space, which there | printed, washed, and dyed mask has become dry, 
two eminent mon imagined might contain more| cut round the edges of the plate aud it may easly 
than three dimensions. This conception cannot be | bo lifted off. 
easily explained without the use of diagrams and Auother way of getting an unbreakable gelatine 
resort to bigh'y abstract consceptions ; but Herr i mask is given by the same gentleman. It is a com- 
Zoilner examined the subject in its simplest form, | bination of several other plans, and gives, he says, 
the knotting of an endless cord, and he observed ' good results. He takes a clean glass plate and rubs 
that “if a single cord has its ends tied together lit first with oil of turpentine and then with tule. 
and sealed, an intelligent being, having the power | He has meanwhile made a fitteen per cent. solution 
voluntarily to produce on this cord four dimensional | of very white gelatine. to every litre of which, 
bendings and movements, must be able, without! stirring al! the time, fifteen drops of a saturated 
loosening the seal, to tie one or more knots in this; solution of chrome alum are added. and the still 
endless cord.“ And he proceeds to say that * this | warm mixture is filtered through muslin. If rather 
experiment has been succe-sfully made within the too much chrome alum has been added, so that the 
space of afew minutes in Leipzig, on December 17, | mixture becomes thick, fluidity may be restored by 
1877, at cleven a.m., in the presence of Mr. Henry the addition of a little glacial acetic acid ; but it is 
Slade, the American. I myself selicted one of better if one can do without having recourse to the 
four sen'ed cords, and, in order never to lose sight Pere by using exactly the right quantity at 
of it before we sat down at the table, I hung it first. The prepared plate is laid in a horizontal 
around my neck—the seal in front always within my | position, and the gelatine solution poured equally 
right. During the séance I constantly kept the) over it until it forms a film three mi;limetres in 
senl—remaining nnaltered—before me on the table. thickness. In the same position it is left to dry. 
Mr. Slade’s hands remained all the time in sight; A powerful print on black or dark brown carbon 
with the left he often touched his forehead, com- | tissue is now made—procured from the nezative 
plainirg of painful sensations. The portion of the previously described. The print when sufficiently 
string hanging down rested on my lap—ont of my | exposed is dipped for a short time into cold water 
sight, it is true—but Mr. Siade’s hands always re- | and then withdrawn, and laid, pigmented film under- 
mained visible tome. I particularly noticed that most, upon a glass plate and squeegeed thoroughly. 
Mr. Slado’s hands were not withdrawn or changed | It is then dipped for a shori time into a solution of 
in position. He himself appeared to be perfectly | white wax in alcohol, and when removed from this 
passive, so that we canrot advance the assertion of | solution it is laid upon the now dry gelatine film 
bis having tied those knots by his conscious will, | on the glass plate, squeegeed, and set on one side, 


but only that they, under these detailed circnm- | under a weight, for bair an hour. The print is 
stances, were formed in bis presence without visible then developed as usual, tanned in a four per cent. 
contact, and in a room illuminated by bright day- | alum solution, and dried. When dry run a knife 
light.“ There were four knots in the cord, and | round the edge, and the unbroakablo mask will come 
the professor describes very minutely how they were freely off from tho glasa. 
sealed. Several other scientific men were present. 
He concludes tbus:— Tte four knots in the above- 
mentioned cord, with the seal unbroken, this day 
still lie before me. I can send this cord to any man 
for examination. I might send it by turn to all 
the learned societies of the world, so ns to convince 
them that not a subjective phantasma is here in 
question, but an objective and lasting effect pro- 
duced in the material world, which no human in- 
telligence with the conceptions of space so far 
current is able to explain. If, nevertheless, the 
foundations of this fact, deduced by me on the 
ground of an enlarged conception of space, should 
be denied, only one other kind of explanation would 
remain, arising froma moral mode of consideration 
that at present, it is true, is quite customary. This 
explanation would consist in the presumption baer 
I myself and the honourable men and citizens of O om 
Leipzig, in whose presence several of these cords dark gray. ‘The eggs are laid in 2 0 and Jure 
were sealed, were either common impostora, or were (the moth dying immediately afterwards), and hatch 
not in possession of our sound senses sufficient to | out in fifteen days. The young worms at once 
perceive if Mr. Slade bimself, before the cords were | proceed to work, gnawing the substances within 
senled, had tied them in knots. The discussion, | their reach and covering themselves with the frag- 
however, of such an hypothesis would no longer ments which they shape into hollow rolls and line 
belong to the dominon of science, but would fall with silk. These rolls are by some carried on their 
under the category of social deceney.““ On the re- backs as they move along, and by others fastened 
sult of his inquiry the German professor comes to | to the substance they are feeding upon; and they 
the opinion that Mr. Slade was invocently con- | are enlarged from time to time by additions to the 
demned in Lor don, a victim of his accusers’ and his | open extremities, ard by portions let into the sides, 
judge’s limited knowledge.” which are split open for this purpose. In such 
ambush the worms carry on their work of destruc- 
tion through the summer; rest, in seeming torpor, 


during the winter; and change to chrysalids early in 
MASKS FOR VIGNETTES. the spring. ‘They transform again in twenty days, 


HE following methods of making vignette masks | ard issue from their shelter as winged moths, to fly 

are mentioned in the British Journal of Photo- | about in the evening till they have paired and are 
graphy as those adopted by Herr Duby. The first | rendy to lay eggs. Then follows an invasion of 
method is somewhat elaborate. He cuts a number | dark closets, chests, and drawers, edges of carpets, 
of ovals—say eight—out of black and white paste- | folds of curtains, and hanging garments, ard the 
board alternately, and, beginning with the amallcst | foundation of a new colony is swiftly laid. The 
(a white one) he increases the size of each by a | early days of Jnae should herald vigorous and exter- 
centimetre until the requisite number is cut. He minating warfare against these subtle pests. 
then takes up the smallest oval and fixes the exact | Closets, wardrobes, all receptacles for clothing, 
centro of it to the end of a stick; one centimetre should be empticd and laid open, their contents 
behind he places the black one next in size, then at thorovghly exposed to light ard air, and well 


CLOTHES-MOTHS. 


THE name clothes-motha, rays Prof. C. V. Riley, 

is applied toreveral distinct but similar species 
of minute moths belonging to the family Tineidæ, 
which, in thcir larval state, are very destructive to 
woollen goods, fur, skirs, feathers, and similar sub- 
stantes. Among them may be mentioned the 
clothes-moth (Tinea vestianella), the carpet-moth 
(Linea tapetzella), the fur-moth (T. pellionella), 
aud the hair-moth (Tinea crinellu). These Tineida 
have slender bodies and lanceolate, deeply fringed 
wings that expand 6-10 or 8-10 of an inch. The 
antenns and palpi are short and tbrend- like, and 
there is a thick orange or brown tuft on the fore- 
head. The colours range from buff to drab and 


the same distance behind that again the third oval, | brushed and shaken before being replaced. In old 
and so on. When they are all arrangd the houses much infested with moths all cracks in 
or posite end of the stick to that bearing oval No. 1 | flocra, wainscots, sheives, or furniture, should be 
is ixed in a horizontal position to the wall ora board, | brushed over with spirits of turpentine. Camphor 
and a rather powerful negative of the series of ovals | or tobacco should bo placed among all garments, 
is taken of any size that may be desired, care bing | furs, plumes, &c., when laid aside for the summer. 
taken to focus so that none of the edges of the ovals | To secure cloth linings of carriages from the attacks 
are sharp. A glass plate ia then rubbed with ox-gall, | of moths, sponge them on both sides with a solution 
and over it a mixture of the following composition: | of corrosive sublimate of mercury in alcohol, made 
—Ten grammes of good gelatine dissolved in 100 just strong enough not to leave a white mark on a 
grammes of water, to which two cr three drops of | black feather. Moths may be killed by fumigating 
a saturated solution of potassic trichromate had | the article containing them with tobacco or supe 
been added for each gramme of the gelatine, is | or by putting it, if practicablo, into an oven heate 
poured, care being taken to avoid air-bubbles, the | to about 150° Fah. 
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PROF. SWEET ON LATHE TOOLS.* 


1 HAVE not the least idea that there are, or ever 

will be, lecturers so gifted, draughtsmen so skil- 
ful, or scholars so apt, that any one will be able to learn 
how to tell good steel from poor; to determine the 
best form; to temper, grind and set lathe tools by 
listening to lectures, by looking at picturea, or from 
the reading of books. However, as there is a great 
variety of tools in use, as different firms, different 
workmen, and different writers make, use, and 
advocate different kinds, our time may not be com- 
pletely squandered if we draw some comparisons, 
and try to reconcile the seeming discrepancies. I 
think it is safe to admit that we cannot make 185 
tools out of poor steel, that we will not get the best 
results if they are either too hard or too soft, aud 
that they will not cut if they are dull. What is 
good steel is outside of our present business to 
inquire; what is too hard and too soft is a matter 
in a great measure depending on the work, on the 
‘strength of the lathe, on the speed of the cut, 
amount of feed, acuteness of the cutting edge, alsoa 
matter about which there is a diversity of opinion by 
expert workmen. Some say a tool should be as hard 
as it will stand; others as hard as fire and water will 
make it; others as soft as it will stand, or all the 
way down to blue; and they are all right, under 
Certain circumstances. Sometimes it is desirable 
that a tool should endure the longest possible time 
with the least amount of wear. Sometimes to do 
the greatest possible amount of work in the least 
possible time, and at other times to do the work with 
the least possible expenditure of power. In the first 
case hardness is essential; in the second and third 
cases that temper that will stand with the tool 
ground to the most acute angle must be the best; 
the tool that cleaves off the metal will not only re- 
move more stock, bat will do it with mucb less 
expenditure of power than will the one that crowds 
it off. It is the general practice, I think, in turning 
chilled iron rolls, to use a tool with a square corner 
or 90° angle; and yet J. Morton Poole, of 
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Wilmington, Del., who is one of the most extensive 
workers in chilled iron in the country, uses cutting 
edges as sharp as from 78° to 80° on the same work, 
and his tools are as hard as fire and water will make 
tiem. He is able todo this because he uses the best 
steel—the Crescent Steel Co.’s—because a roll is a 
very rigid piece to operate upon, and because bis 
lathes are about twice the strength other people use 
for similar work. In all kinds of work the angle of 
the tools used by different workmen for the same 
purpose vary as much as from 45° to 80°. The 
English, as a general thing, use tools less acute than 
many American workmen. The more delicate the 
cutting edges, the softer, as a general rule, will 
need to be the temper ; and the standard expression 
some workmen use, that they had rather a tool 
would break than dull, is not always the best 
economy, for in special tools difficult to forge, and 
requiring special fitting, one bad better grind twice 
than break one once. There is much said by 
different workmen about the proper bend, kink, 
twist angle, set, rake, clearance, relief, &c., and I 
venture to say that whenever you find a tool of any 
shape working well, you will find it is sharp, that is, 
with an acute cutting edge, and of necessity it must 
be of good steel and of good temper to stand it. 
Some say a tool should be level with the centre, 
others that it should be above the centre. The fact 
is that so far as the tool itself and the work being 
operated upon are concerned, it makes no difference 
whether the tool stands level with the centre, 
whether it comes down from the top, up from the 
bottom, or in from the back side, the piece being 
round is alike on all sides, and so far as that is con- 
cerned it makes no difference where the tool is, but 
owing to different mechanical construction in 
different lathes it may make considerable difference. 
If a lathe is absolutely rigid, then a tool that will 
work well in a planer will work equally well in the 
lathe if the body of the tool be level, and the cutting 
edge exactly level with the lathe centre. Some 
writers claim to discover a great difference between 


* From the Polytechnic Review, 


a tool working on a flat surface and one working in 
a lathe, and if the tool is so blunt as to cond off 
the metal, there may be something to count on; but 
if the tool cuts, whether the melal approaches or 
leaves the cutting edge in a straight or circular 
direction, is a matter too fine for the catting edge 
of a good tool to notice. But if the cross-slide and 
tool: post are not rigid, or have slack motion, then a 
tool properly fitted to work level may draw into the 
soft places in the metal, and crowd out where it is 
harder, and so work badly; and for a lathe in this 
condition it is better to have a tool fitted to work 
above the centre of the piece, then the pressure of 
the cut is driving the tool towards the operator, 
taking up all slack motion. Again, the design of 
the lathe may have something to do with the best 
shape or position of the tool. If the lathe is of 
English style, flat top-bed, and all the parts of the 
slide packed one above the other so as to best resist 
straina in a true vertical direction, then a tool level 
witb the centre, or one throwing tha strains in a 
vertical direction. may be the best. But if the lathe 
is of New England style, where the support to the 
tool is most rigid in a diagonal direction, then a 
tool so located that the strain is in the direction of 
greatest resistance that is best, and this is true of 
the New England latbes; and it may be that while 
the users of such lathes insist that they know a tool 
works better above the centre than level with it, 
they are right in that case, but partly wrong in con- 
sidering it the tool rather than the lathe, though the 
tool itself will spring less and Jess as the strain comes 
nearer end wise of it There is still another advan- 
tage in having the tool work above the centre. The 
user of euch a tool, see Fig. 1, is more likely to 
grind it abarp (acute) than he is oue in tbe form 
ehown in Fig. 2, which he is equally sure to grind 
dull, rather than as it ought to be as shown in Fig. 

. Ona using a tool forged as shown in Fig. 4 is 
more likely to grind it properly, but such a tool, 
though just as strong in the body as the one in Fig. 
3, is not as stiff. That is, it would sustain as great 
a load, or nearly as much; it would stand a greater 
blow, but would spring by a given Joad nearly twice 
as far as the one shown in Fig. 3. One objection to 
using a tool made to work above the centre is this, 
that for every change in the diameter of the piece 
there has to be a change made in the height of the 
tool, and it is this that calls for a more perfect tool- 
post than has yet been supplied. Tha point that 
governa the proper position of a tool is the back side 
and not the cutting edge. That is, it is sail a tool 
will work best on a planer when the under side is 
ma le at an angle of 3° with the work. If so, then a 
tool to work best in a lathe sbould be placed so that 
the back side should form an angle of 3° with a 
tangent line. This will, however, vary on different 
materials. 

There has been much ingennity expended in devis- 
ing tool-bolders for using small cutting bits, and in 
every case where the inventors have been successful, 
it has been when they confined themselves to the 
production of a tool for one special purpose, and in 
every case, so far as I know, the attempt to make a 
universal combination has proved a failure. Smith 
and Coventry, of Manchester, England, make a 
bolder for round steel which, as a round nose tool, 
ia a complete success. The threading tool made by 
Page and Lockwood, of West Meriden, the cutting 
off tool of Slate, of Hartford, and the gun barrel 
turning tool used by the Remington Armoury, are all 
great conveniences and money-saving devices. But 
two features in the business work against the intro- 
duction of these tools. When a workman has spent 
from fifteen to thirty minutes fitting up a special 
tool, he is likely to use it with extreme care; 
whereas if he has one at hand which is exactly what 
he wants, he is quite eure to use it with a great 
deal of indifference. Hence the patent tools are 
worn out and slaughtered recklessly, and seem from 
this cause to be lees efficacious. 

It is not a very large shop where dollars are spent 
daily in dressing tools and fitting them for use, and 
the proprietors or managers look on with indiffer- 
ence, or take it as a matter of course; whereas the 
same parties, if called upon to gend a dollar a month 
to the makers of the special tools which save them 
ten times the cost, would think it a piece of ex- 
travagance, and more than likely ask the foreman 
if he could not make them himself, or scheme to 
devise some way in which to evade the patent. 


PROJECTING LISSAJOUS’ FIGURES 
ON THE SCREEN.* 
By DR. J. Dixon MANN. 


As is well known the vibrations of tuning forks, 
when used for the production of Lissajous’ 
figures, are kept up, either by the constant applica- 
tion of the violin bow, or by the aid of an electro- 
magnet—the former method requiring the presence 
of two assistants, and the latter adding materially 
to the complexity of the apparatus and not unfre- 
quently failing to produce the desired result. The 


* A paper read before the Literary and Philosephical 
Society of Manchester. 
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difficulty is overcome in the present apparatus by 
the substitution of harmonium reeds for the tuning 
forks, the entire instrument being easily controlled 
by one operator. 

The apparatus consists of a base board on which 
are planted the two reed boxes, A and B. The box, 
A, is placed horizontally in euch a manner es to be 
capalle of slight rotation in the horizontal plane, 
and alao of adjustment in height, by means of the 
sunport to which it is attached being provided with 
a slot and set sorew. The box, B, is permavently 
attached to the base board in the vertical position. 
The boxes are so placed that a pencil of light fallin 
directly on E would be reflected to B, about one in 
from its top; they are furnished with clamping 
ecrews for the attachment of the reeds. The boxes 
are entirely open on the sides facing each other, 
their margins being covered with soft leather on 
which the reed plates bed, making a sufficiently air- 
tight joint. ind is supplied throngh the brass 
tube, C, which gives off a branch to each box, a 
stopcock, D D’, being inserted in each branch. The 
reeds are similar to those used in the construction 
of barmoniums ; they are mounted on brass plates 
which fit the reed boxes. The tongue of each reed: 
is furnished, at its free end, with a small reflector 
of microscopic covering-glass (E),silvered by Liebig’s 
process—a piece of cork or pith being interposed 
between the tongue and the reflector, so as to free 
the latter from the frame of the reed ; the reeds are 
then tuned in the usual manner. It is not necessary 
that the reeds should be in absolute tune, as, within 
certain limits, their relative vibrations can be ad- 
justed by means of the stopcock—an advantage of 
great value, believed to be solely possessed by this 
apparatus. 

‘The reed in the vertical box gives the fundamental 
ratio of vibrations from which the intervals are 
built up. Two fundamental reeds are used inter- 
changeably, one giving the double or eight feet C 
of musicians, the other, being an octave lower in 

itch, adds an octave to the intervals obtained 
rom the firat fundamental : thus, the third with the 
first fundamental becomes the tenth with the sub- 
fundamental. The horizontal box is furnished with 


a set of reeds giving all the intervals up to the twelfth, 
including the unison. The horizontal reeds are 
changed for the production of the different figures, 
the fundamental reed being retained. 

It was found, when the wind was allowed to 
paes directly from the bellows to the reed boxes, 
that the tongues of the reeds were simply blown 
past the openings in the reed plates and there sus- 
tained, no vibration taking place. To obviate this 
a free space of half an inch was allowed between 
the supply pipe and the reed hox, so as to afford a 
cushion of air capable of yielding to the elasticity of 
the tongue. The supply pipe is contracted at its 
termination to about one-third the size of the hole 
in the reed box through which the wind enters. 

The apparatus is used as follows :—The base 
board being firmly clamped to a rigid table, one of 
the furdamental reeds is clamped in front of the 
box, B; anether reed, giving the desired interval, is 
similarly clamped to the box, A; an elastic tube, 
about half an inch in diameter, is attached at one 
end to the pipe, C, and at the other to an acoustic 
bellows. A fine pencil of light is now thrown on 
the mirror, E, which is then adjusted by rotation of 
the box, A, until the light strikes the mirror of 
the vertical reed, from whence it is reflected on to a 
screen of tracing paper placed a short distance 
away; a condenser, interposed between the Jantern 
and the mirror, E, focuses the spot of light on the 
screen. On the bellows being put in motion the 
figure appears, and can be brought to a perfect 
stand in any phase of development, looped or cusped, 
by careful manipulation of one or otber of the cocks. 
The figures are more distinctly seen on the side of 
the screen away from the apparatus, the room 
being in total darkness. It is essential to the per- 
fect production of the figures, especially of those 
resulting from the more discordant intervals, that 
the entire apparatus should be as rigid as possible, 
and free from any vibration other than that pro- 
duced by the tongues of the reeds, and also that the 
wind supply should be perfectly TAT 

Norx.—My attention having been drawn by Mr. 
Baxendell to a paper in the proceedings of the 
Royal Society, April 12th, 1877, by Professor 
McLeod and Lieut. Clark, On Some Figures Ex- 
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hibiting the Motien of Vibrating Bodies, &., I 
think it right to state that my apparatus was con- 
structed in its present compe form in January, 
1872, and exhibited to a number of scientific gentle- 
men in February, 1872; and farther, independently 
of this fact, that the apparatus of Professor 
McLeod and Lieut. Clark (so far as is conveyed 
by the description in the above-mentioned paper) 
does not affect the originality of my schema. 


AMATEUR’S LATHE. 


1 following description of the amateur a lathe, 
constructed by the students of Cornell Univer- 
sity (U. S), is given by Engineering, from informa- 
tion furnished by Prof. J. E. Sweet :— 3 
The lathe, which has a 4ft. bed, turns 10in. in 
diameter, Gin. in diameter over the slide, and 27in. 
long. While it appears to stand upon four feet like 
other lathes, the leg at the foot-stock end is pivoted 
to the bed, as shown in Figs. 13 and 14, which 
admits of free play between the two for a limited 
distance, so that when the lathe is set upon an un- 
even floor, the bed is exempt from torsional strain. 
The foot motion is what is known as the shopper 
motion, with the rook shaft set high, giving a 
natural direction to the foot of the operator, which 
combined with the slow down and quick up-stroke, 
and the quick change from up to down aad the slow 


which, sooner or later, result from confining 
bearings between tight shoulders. 

Probably the most noticeable feature is the internal 
back gear within the cone. While such an arrange- 
ment is not in itself entirely new, it is in this form 
a very compact and strong device. The spider with 
the journals for carrying the three planets, as well 
as the planets and pinions, are all of cast steel; set- 
ting the planets at an angle gives a better hold of 
the spider on the shaft, and does away with the over- 
hang of the internal gear. The advantages of an 
internal back r are that it is compact; neither 
dirt nor the belt can get in the teeth of the wheels, 
and with the arrangement for changing from slow 
to fast and from fast to slow, shown in Figs. 5 and 
6, only one operation has to be performed. 

The main shaft of tempered steel with a hole 
through for removing the centre, or to admit small 
rods for turning screws and other small work from 


the end, has reverse cone bearings in which the lost 


motion is taken up by screwing the cap, D, Fig. 3, 
which draws the box through, and tightens both 
bearings at once. The step, as will be noticed by 


theoretically the arrangement cannot be far from 
correct, and practically it cannot be a very difficult 
one to carry out. 

The cross slide is removable to give place to an 
ordinary rest for hand-tool work; the change is 
quickly effected by give a turn to the handle, H; 
the spring at I always holding the bolt up, so that 
r rests can be changed by the use of one hand 
only. 

The crosshead slide is pivoted, so that it may 
be swung around for turning balls, and is graduated 
so that it may be so set accurately at auy angle from 
60° one way, to 90° the other, and made fast by the 
screw, J. The traverse screw has right and left- 
hand threads; this gives a transverse motion to 
the screw half as great as that given to the slide, 
eni pərmits the use of equal length sliding sur- 

aces. 

Fig. 9 shows the device employed for withdrawing 
the tool for screw-cutting ; by turning the handle, 
K, the short throw crank on the rock shaft moves 
the nut, L, about 3-l6in., drawing back the screw 
with slide, tool-post, &c., turning the lever back 


reference to Fig. 7, has placed between the hardened | places the tool in its original position. This device 
ends of the shaft and follower two hardened steel ia specially useful for other purposes besides screw- 
washers, whose outside diameters and central hole | cutting. 

are larger than the surfaces they run between. These The spherical ring and gib to the tool-post 
pieces are free to change their position to a limited | furnishes a ready and secure means of raising and 
extent, and by so doing a polishing action is main- | lowering the point of the tool. The foot-stook is 
tained, and streaking and cutting prevented. secured to the bed by a fixed handle rather than by 


7 C. 10 


FICH fv 


change from down to up, makes a treadle that 
enables an operator to do more work with the same 
amount of fatigue than probably it is possible to do 
on any other. 

The rock shaft is pivoted to the legs of the lathe 
en knife-edge joints with roverse knife edges to keep 
them in place, as shown in Fig. 12, not so much to 
avoid friction as to avoid the necessity of oiling them, 
which always, by the accumulation of dirt, makes 
that part of a lathe unsightly. The connecting-rod 
is slotted, as will be seen, to give free action between 
crank and treadle, and the working joint in this cas 
is a knife-edge joint also. With this arrangement, 
if the foot is removed while the lathe is in motion, 
the momentum of the parts carries the treadle higher 
than that due to the crank, aud advantage is taken 
of this feature to introduce a stop motion to the 
treadle. A spring catch, shown at A, Fig. 2, is so 
placed as to catch upon the pin, B, Fig. 1, when 
the treadle rises about tin. above its highest position 
due to the crank. To release the treadle from the 
entch it is only necessary te place the foot below it 
and with the ankle touch the spring at C. 

The triangular spider crank carrying the bearing 
is firmly secured to the headstock bed, and both 
bearings for the shaft finished at once with a long 
reamer ; thus liberal wearing surface and absolute 
alignment are secured. This shaft, as well as the 
crank, is allowed tin. end play, thus securing 
po. wearing surfaces instead of grooved ones, 


The lead screw passing through the bed and so 


close to the feed spindle, rendered it difficult to use 
the feed belt so common in American lathes, so the 
friction feed, consisting of a st el disco working in 
either of the V-grooves, shown at E, Fig. 3, furnishes 
a feed quickly changed, and one that is effectual. 
The arm carrying this steel disc or friction feed, and 
the arm carrying the intermediate wheel for screw- 
cutting being cast in one piece swings around thesame 
centre as the lead screw, and is made fast by the 
pinch screw handle, F, Fig. 2. By the swinging of 
this lever either the friction feed or the intermediate 
gear wheel may be thrown in, and the very act of 
throwing tbe ene in throws the other out. A 
drawer at the back of the lathe under the shelf con- 
tains the change wheels for screw-cutting. 

The not working upon the lead screw is an open 
one, operated by the two eccentrics on the rock 
shaft, G, Fig. 8. As the screw is used for the feed 
in ordinary turoing as well as for screw-catting, the 
nut is made unusually long—namely, Sin. on a zin. 
screw. The slide rest or carriage is wholly guided 
by a single V at the front, and runs upon 
a flat way at the back. This at first sight would 
appear to be only half a good plan, but the carriage 
is quite twice the usual length, and as one long guide 
is far better than two of half the length, and the 
carriage when moved by the screw or the hand is 
always moved by that side, nine-tenths of the 
pressure dus to the work comes on that side. Thus, 


the use of a loose wrench. The cone clamp for re- 
ceiving the spindle is an excellent device, and the 
feather that prevents the spindle from revolving, it 
will be seen, is a pin held in place by a string. The 
metal forming one side of the feather way being cut 
away just at the inner end forming an inclined 
plane, permite the spindis to revolve when brought 
back to its limit, thus preventing the wedging of 
the screw. ‘The foot-stock is arranged to set over 
for turning tapera, and is operated by a single 
screw. 

The movable joint cutting through the sloping 
sides of the stock which are dressed off together, 
renders the effect visible, so that if the lathe is left 
offset the next person using the lathe can scarcely 
fail to notice it. 

The lathe we have been describing was shown at 
the Philadelphia Exhibition, and we are indebted to 
Professor John E. Sweet, of the Cornell University, 
for particulars of it. Regarding it Professor Sweet 
says: The using the lead screw for a feed when 
turning is an objection, and using a long nut is but 
a partial cure. The design is characterised by 
simplicity in every respect. In the lathe exhibited 
there was not the faintest attempt at ornamentation 
or finish, and when compared to the other lathes it 
appeared tame; while the working parts were true, 
there was much of the work that was not first-class. 
It was built wholly by the students in the course of 
mechanical engineering.’ 


114 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 681. 


Arri, 12, 1878. 


HUGHES’ TRIPLEXICON LANTERN. 


T the Inventors’ Institute, St. Martin’s-place, 

on Thursday evening, March 28, there was a 

paper read by Mr. W. C. Hughes of the properties 

of his newly-patcnted triplexicon lamp, and ita 

adaptability to lighting public and private places. 

Sir Antonio Brady (President of the Institute) 
introduced the lecturer. 

Mr. W. C. Hughes havisg dealt in his introduc- 
tory passages with the history of lamp-lighting from 
the earliest times up to the introduction of the 
Argand, Moderator, and the arrangement of the 
duplex wicks, then proceeded to explain and exhibit 
the qualities of his own triplexicon or three-wick 
lamps. One lamp, inclosed in a glass globe, aud 
fitted with an ornamental chain for suspension, 
gave a brilliant light, although (as stated) it was 
not perfect, the silvered reflector belonging to it 
unfortunately not being completed. There seemed 
to be no doubt that this lamp is eminently acapted 
for balls, chambers, country churches, shipboard, 
and other places where gas is not obtainable. The 
triplexicon magic lantern was then brought into 
juxtaposition with other lanterns (notably a duplex), 
the light of either lantern being thrown side by side 
upon a white screen, when the decided superiority 
of the three-wick lantern was seen and acknow- 
ledged by all present. The lecturer exhibited a 
number of photographs with his lantern on the 
screen, which came out with a clearness that left 
nothing to be desired, and fully justified the atate- 
ment made by Sir Antonio Brady, at the clo-e of 
the proceedings, that the light was almost equal to 
the oxyhydrogen light. The arrangement of the 
three wicks, the two onter ones teing slightly 
curved, and throwing their flames at an angle into 
conjunction with the flame of the centre wick, 
whereby perfect combustion is obtained, was clearly 
explained and illustrated to the satisfaction of the 
audience. The other special features of Mr. 
Hughes’ invention—viz., the annealed cirenlar glass 
chamber, the metal cap surmounting the glass 
chamber, through which the heat ascends into 
a movable chimrey formed of Russian iron—wcere 
fully dealt with. The superiority of the annealed 
circular glass chamber was illustrated in the course 
of the lecture by one of the glass plates used in the 
duplex lamp being shattered by the heat of the two 
wicks — the lecturer having previously tested a 
similar plate in his three-wick lamp with a similar 
result, the plate not standing tne heat more than 
three minutes. This is one ot the miseries of magic 
lantern entcrtainments with which we have all been 
familiar; but which, with the new circular cham- 
ber, will doubtless soon be a thing of the past. 

The Chairman congratulated Mr. Hughes upon 
the great success of his new light, comparing it, 
as already said, with the brightness of the oxy- 
hydrogen light. A vote of thanks to the lecturer, 
proposed by Dr. Croft, was heartily responded to 
by the audience. 

Mr. Varley, speaking witb a thorough acquaint- 
ance of the subject, and with recollections of the 
many difficulties involved in combinations of several 
wicks, said there could be no doubt the difficulty 
had been surmounted by the clever arrangements 
of Mr. Hugkes. He confessed be had been agree- 
ably surprised and delighted by the clearness and 
luminosity of the triplexicon light, and predicted a 
great success for the lecturer. 


WHY NUTS WORK LOOSE AND BOLTS 
DROP OUT. 


TE following answer toan important question 

in machine construction is given by“ J. R.,“ 
in the Scientific American :— 

“Can you explain why it is that nuts come off, 
which they will do when subject to rapid motion or 
vibration, though they may be a tight fit upon the 
bolts and screwed tightly home with the wrench ? 
99 indeed, should it tuke two nuts to lock one 

olt F 

The tendency of a nut to unwind and recede from 
the pressure upon its radial face is proportionate 
to the pitch of the thread and the diameter of tke 
bolt, and the finer the thread upon a given diameter 
of bolt, or the larger the diameter of bolt with a 
given pitch of thread, the less is the tendency of 
the nut to move back. In the ease of ordinary 
bolts and nuts a given diameter of bolt is given a 
standard pitch of thread, and these pitches are not 
so fine as to prevent the nuts from unscrewing in 
many cases unless checknuts are used. 

It would appear that if the nut thread fits rens on- 
ably tight upon the bolt, and the nut is screwed 
well home, it should remain there, but there are 
palpable explanations why it does not do so. Of 
these the principal are the errors which ensue from 
the alteration of form which takes place in the | 
screw-cutting tools during the hardening process. 
As a rule all steel increases in dimensions from 
being hardened. What the amount of increase or 
expansion is we have at present no very definite 
knowledge, because it varies considerally ; although 
it ig probably equal under equal conditions. Sup- 
pose, then, that a tap is made of the correct diameter 
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to a vernier gauge, and that it increases in diameter 
and in length (as it almost invariably does) during 
the bardening, the pitch, the thickness, the depth, 
and the diameter of the thread will be altered and 
„out of true.“ 

Unless both the tap and the die are tempered to 
precisely the same shade of colour, the amount of 
the contraction will vary. As arcsult of these at 
present irremediable errora taps are made to suit 
existing solid dies, or adjustable dies are set to suit 
the taps, and though the nut may fit closely to the 
bolt ro as to be just movable by band, or under a 
moderate pressure of a wrench, yet the sides of the 
thread do not tit properly, nor can they be made to 
do so under any ordinary conditions. The result is 
that under vibration the threads give way on the 
contact sides, for vibration is a nuinber of minute 
blows. Uuder reciprocating motion the result is 
precisely similar, for the whole pressure upon the 
nut is sunported by that part of the surface of the 
thread which is in contact, which compresses or 
recedes, <Any machinist who desires to test this 
matter may do so by taking a nut that fits very 
tightly upon a bolt, and striking upon the sides, he 
will find it will lose the fit to the bolt. 


SCIENTIFIC SOCIETIES. 


— — 


ROYAL MICROSCOPICAL SOCIETY. 


T the mecting on April 3rd, H. J. Slack, Lsg., 
$ President, in the chair, numerous pre-ents to 
the society were announced, and two new Fellows 
elected. A paper was read by Mr. J. W. Stephenson 
“Oa a New Immersion Otject-glass.’’ which had 
been designed by him to obviate the difficulty often 
experienced in the accurate arrangement of the 
adjusting collars of high angled objectives. This 
glass had a focal distance of 1-9, and a balsam angle 
af 113’; it was stated to bear very deep evepieces, 
and to have a very flat ficld. The great difficulty of 
obtaining an “f immersion ” fluid havirg the same 
refractive index as crown glass bad at length been 
overcome by the adoption of oil of cedar wood 
diluted with 1-5 part of oil of fennel seed. The 
objective was exhibited in the room at the close of 
the meeting. 

A paper was read by Mr. Frank Crisp, On the 
Present Condition of Microscopy in England,” in 
which, as regarded a knowledge of the optical and 
mathematical principles of the instrument, unfavour- 
able comparisons were drawn between the workers 
at home and abroad, ard a greater degree of atten- 
tion to the construction of the various portions of 
the instrument was urged upon English micro- 
scopists. After the meeting, Dr. Millar exhibited 
a small piece of a most beautiful sponge, Acarnus 
innominatus (Gray), Mr. Curties some sttained 
vegetable tissues, and Professor Cleve some diatoms 
mounted to illustrate his pamphlet. 


Plating Iron with Platinum.—M. Dode, of 
Paris, the well-known discoverer of the platinum 
mirrors, has invented and patented a process for 
coating iron with platinum. The iron first receives 
a coating composed of lead and copper, and then the 
platinum is applied. The first coating is prepared 
by mixing 22 parts of borate of lead and 44 parts of 
cupric oxide in oil of turpentine, and is applied by 
means of a fine brush. The platinum coating is 
prepared by converting ten parts of platinum into 
chloride and mixed with five parts of ether and per- 
mitted to evaporate in the air. The residuum is 
mixed with a viscid combination of 20 parts borate 
of lead, 11 parts red lend, and some oil of lavender, 
and 20 parts of amylalcohol added to the whole. In 
this mixture the object to be platinised is dipped, 
allowed to dry in the air, and then heated to a 
moderate temperature. 


Steam Tramways.—On the Continent the adop- 
tion of steam tramway engines instead of horses is 
becoming very general, Rouen, Cassel, Barcelona, 
Bilbao, Lisbon, Oporto, the Hague, and other im- 
portant towns are all following the example set by 
Paris, which has working in its streets engines 
which are noiseless, smokeless, and free from any 
objectionable features calculated to obstruct or in 
any way interfere with the ordinary traffic. As shown 
in the reports of tramway companies, and tho re- 
marks of the chairmen at the annual meetings. the 
proprictors are fully alive to the importance of the 
subject, and are strongly inclined to take the neces- 
sary steps to replace horses by mechanical power. 
But as public opinion had to be educated in the first 
instance ns regards the tramway itself, so also must 
it be enlightened respecting the traction ; meantime, 
nothing will be gained by forcing legislation. No 
one doubts that the use of steam traction in the 
streets is not remote, but there is no question that, 
before introducing it into the metropolis, provincial 
towns, and country districts waiting to be thus 
opened up, offer, in the first instance, the widest and 
most encouraging scope for its application. As 
feeders to existing railway lines, and as branches 
connecting agricultural areas with the centres of 
commerce from which they are at present excluded, 
steum-worked tramways will be a most important 
aud industrial aid. 
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SCIENTIFIC NEWS, 


—— 


1 Astronomer Royal has received a tele- 

gram from M. Prosper Henry announcing 
the discovery at Paris, on April 7, of a minor 
planet of the eleventh magnitude in B.A. 12 
hours 44 minutes, N. P. D. 94 37’, with a daily 
motion of one minute north. 


At the meeting of the Edinburch and Leith 
Engineers’ Society last week, Prof. Jenkin 
culled attention to the results of some experi- 
ments on friction made by himself and Mr. J. 
A. Ewing. The coeflicient of friction at very 
low speeds is not independent of the velocity. 
It is well known that the friction between two 
bodies is greater when they are relatively at 
rest than when they are in motion ; and experi- 
ment has now shown that the coetlicient of 
friction does at very low speeds increase by 
about 20 per cent. in certain selected cases 
where the friction of rest and motion are sen- 
sibly different. The change is first perceptible 
at velocities of a two-hundredth of a foot per 
second, and the lowest speed examined was 
one five-thousandth of a foot per second. 


The Pennsylvania Railroad Co., at the 


request of the astronomers of the United States, 


have determined to offer facilities for visitors 
to Denver, Colorado, the most suitable point de 
départ for those desirous of obtaining a good 
view of the solar eclipse of July 29 next. The 
round trip can be made from New York, Phila- 
delphia, or Baltimore, via Pittsburg, by several 
routes, at a fare of 73dols. from the tirst-named 
station, and a few dollars less from the other 
ports of arrival. In each case, however, a letter 
of identification will Lave to be obtained from 
the superintendent of the U.S. Naval Observa- 
tory, Washington, which letter will be for- 
warded to the respective consuls at the port of 
arrival, to be countersigned by them, and 
handed to the visitors. This letter will pass 
the instruments, and other professional para- 
phernalia of the visitors, free of duty and 
charges at all the principal ports on the eastern 
seaboard of the States, and on presentation to 
the railway agents will secure the round-trip 
ticket at the fare mentioned. 


The melo-piano, which was described on page 
548 of our last volume, is attracting the atten- 
tion of our contemporaries, and in one of them 
Mr. E. J. Reed, M.P., gives an account of it as 
a novelty seen at a Paris factory. Messrs. 
Kirkman, we believe, hold the English patent. 


An improved charcoal pencil has been 
patented. It is made by compressing sawdust 
of lime, willow, poplar, &e., into moulds, drying 
them in the air, and charring in retorts. The 
sticks are then cased in paper. This method is 
said to remove the scratchy pieces found in 
ordinary charcoal pencils, and facilitates the 
mixing of the sawdust with gelatine, linseed 
oil, or lime-water for special purposes. 


In an Italian magazine devoted to electricity 
Prof. L. Ponci describes a battery which is said 
to be new and of great simplicity. It consists of 
a glass jar and a porous vessel, the latter filled 
with a solution of ferrous chloride, and having 
an iron plate asa pole. The outer solution is 
of ferric chloride, with a carbon plateas a pole. 
Both solutions should be made up to a strength 
of 35° Beaumé. The electro-motive force is 
said to be nine-tenths of a Daniell cell. 


Mr. Sowerby, writing to the Gardeners’ 
Chronicle, gives some interesting facts as to the 
rapid growth of plants under forcing condi- 
tions. At the gardens of the Royal Botanio 


Society the water was let into the tank of the 


Victoria regia on February 10, and several 
varieties of Nymphœa, Nelumbium, Pistia, &c., 
planted. At the end of March the surface of 
the water was quite covered, and although only 
six plants of Pistia stratiotes were put in, a 
good barrow-load (some thousand or so plants) 
had been cleared off. Seeds of the Victoria left 
in the mud have germinated, and the water is 
dotted over with the leaves of the young 
plants. Seeds of this plant have been sent out 
to Zanzibar, with the view of introducing the 
queen of water-lilies to the African lakes. 


A new tramway locomotive was tried at 
Portsmouth at the end of last month, in the 


presence of General Hutchinson. The peculiar 
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feature constituting its most remarkable im- 
provement is a fan arrangement, by whicl all 
the products of combustion are drawn off and 
discharged from the rear of the engine beneath 
the passenger car, whether the engine is running 
chimney or “‘ tender” first. A condenser carries 
sufficient water to reduce all the steam during 
arunof two hours, the exhaust passing through 
a series of pipes in contiguous water compart. 
ments until it reaches a tank, whence it is 
forced into the boiler. The feed is so set that 
the water-level during a run of an hour and a 
half waa lowered only half an inch, while the 
coke fire was neither fed nor stoked. At the 
start steam was blowing off at 140lb., fell at 
first below 100lb., but quickly rose to 125lb. and 
180lb., between which it was maintained 
throughout nearly the whole trial, 1101b. being 
the state of the gauge at the finish, with suff- 
cient fire to last 15 mirutes, and a condenser 
capable of working for another hour. Neither 
smoke, steam, nor fumes were perceptible from 
the chimney, General Hutchinson riding fora 

of the journey with his head near the 
funnel for the express purpose of detecting any 
escape. 

The Gilbert elevated railway, New Ycrk, will 
be opened in a month. Between the Battery 
and Cent ral Park there will be thirteen stations. 
Trains will be run at intervals all night, and 
there will be workmen's trains. Eighty coaches, 
each capable of seating 52 passengers, will be 
put on, the trains consisting of from one to two 
coaches, and drawn by locomotives weighing 
about 14 tons. 


The Lords of the Committee of Council on 
Education have directed that a special loan 
exhibition of furniture, cabinet work, and orna- 
mental woodwork used in the interior of 
dwellings, shall be held in the Bethnal-green 
Museum during the summer months, com- 
mencing on Ist May. This will occupy the 
space rendered available on the ground floor of 
the museum by the removal to Paris of the 
Prince of Wales’ Indian presents, till lately 
shown there. Their lordships understand that 
the manufacture of household furniture is 
largely carried on in the east of London, hence 
they believe that the proposed exhibition will 
be of special interest in that district. The 
Queen has been pleased to direct that a selection 
from the furniture of the royal palaces shall be 
included in this exhibition. 


Statistics of railway accidents in Russia Jast 
year have lately heen published. It appears 
that the number of victims of accidents ruse to 
1,442, of whom 484 were killed and 958 wounded. 
As the extent of the railway system is 19,300 
versts (a verst is equal to about three-quarters 
of a mile), this gives an average of 75 victims 
to 1,000 versts, which is considerably over that 
of previous years. The accidents were espe- 
cially frequent on the Nicholas and Moscow- 
Brest lines, which alone had 7ʻ6 per cent. of the 
entire number of accidents. Next in order 
rank the lines of St. Petersburg, Varsovia, 
Odessa, and Kiew-Brest. The frequency of 
accidents in 1877 is probably explained in great 
part by the exceptional increase of traffic due 
to war. This is confirmed by the fact that the 
greater number of the accidents took place in 
the month of August, when the railways were 
overworked with transport of the Guards to the 
seat of war, and by the considerable proportion 
of great catastrophes, de-railments, and col- 
lisions, causing the accidents. In the course 
of the last six years there have been, on an 
average, thirty such accidents per annum; in 
1877 the number rose to 62 (32 de-railments 
and 30 collisions). The 1,442 persons injured 
by accident are classed as follows :—Employés, 
607; workmen occupied on the lines, 340; 
passengers, 182; other persons, 313. 


A scientific work on the Tasmanian aborigines 
has recently been published by MM. de Quatre- 
fages and Hamy. It forms the sixth volume 
of their Crania Ethnica.” This race, which, 
in 1642, when Tasman discovered the island, is 
supposed to have numbered about 7,000, is now 
known to be extinct. The progress towards 
extinction may be dated from about 70 years 

ago, when the first penal settlement was formed 
in the island. ‘The material the authors had 
to work upon in their researches were portraits, 
photographs, busts, 54skulls, and six skeletons. 
The Tasmanians seem to have been a special 


race, and one remarkably homogeneous, though 
the languages were often so distinct as to be 
incomprehensible by different tribes. The 
average capacity of cranium is 1,420 cubic 
centimetres, which would place the Tasmanians 
considerably above the Nubian negroes, though 
the latter are socially much superior. This 
feature—volume of brain—must not be too 
rigidly connected with intellectual develop- 
ment. M. Hamy further shows that the Tas- 
manian cranium had not those supposed signs 
of inferiority which have been too much in- 
sisted on. For an abstract of these researches 
see Comptes Rendus, March 25. 


Steam traction has been suppressed on the 
tramway lines of the south of Paris. While 
this company are replacing the steam motors 
that have worked for eighteen months, by 
horses, the opposite policy is being adopted in 
the north part of the city. The line from 
' Etoile to Courbevoie will be worked with the 
Brown engines (of Winterthur) made by MM. 
Corpel and Bourdon, of Paris. The line from 
St. Denis, by St. Ouen, to the Western Rail- 
way Station, is to be worked with Mekarski 
engines (compressed air), and, lastly, the line 
of St. Denis la Chapelle adopts the locomotives 
of M. Vaessen. 


Last year, M. Ernst Mayer, a professor in 
connection with the Austrian navy, proposed 
an instrument for measuring the direction of 
submarine currents, containing a magnetic 
needle pivoted on the axis of a water-vane, and 
capable of being fixed at a given moment, so as 
to show the angle of the vane with the mag- 
netic meridian at the depth when the fixture 
was made. Such an instrument has been con- 
structed and tried by the Naval Academy. (Its 
details are given in a recent number of the 
Revue Maritime et Coloniale). In calm water it 
gave very satisfactory results as regards sensi- 
bility and precision. In a heavy sea the 
compass was apt to be fixed before the desired 
moment; but this evil was afterwards reme- 
died. The instrument is thought capable of 
several improvements. Thus, it is contem- 
plated to adapt to it a clockwork motion to 
liberate and stop the compass (and a register- 
ing apparatus of velocity of the current, which 
is attached) at certain instants, as desired. In 
its present form, the compass is fixed by the act 
of pulling up. 

According to a report to a Russian journal, 
allthe maritime powers of Europe, with the 
exception of Turkey and Denmark, have 
adopted the Whitehead torpedo, and given 
orders to the inventor. England here occupies 
the first place, Russia the second. (Another 
authority states, however, that Denmark lately 
ordered 50 of the torpedoes, while Spain and 
Holland had not yet ordered any,) The tor- 
pedoes delivered to Russia have been found to 
run at the rate of 22 knots the first 600ft., and 
17 knots the 2,500ft. following. In those made 
for England. a velocity of 26 knots has been 
attained, Mr. Whitehead made experiments a 
short time ago with regard to reports that the 
velocity of his torpedoes varied with the 
temperature of the water in which they move, 
so thatin the North Sea they did not reach the 
velocity they had at Fiume. It was found that 
the same quantity of compressed air develops 
in cold water an action much less than in warm 
water. Thus, it is not a matter of indifference 
whether the torpedo acts in water at 22deg. 
or in water at 2deg. or 3deg. C. 


The question has recently been investigated 
by M. Pollacci, whether grapes separated from 
the plant undergo an after-ripening for some 
time, as is the case with apples and pears, 
Several kinds of unripe grapes were cut off with 
scissors, and three portions formed of each kind. 
One portion was then taken, and its quantity 
of sugar and acid determined immediately. Of 
the two other portions one was placed in shade, 
the other in sunshine, and after ten or twelve 
days the same data were procured. It ap- 
peared that there was, indeed. a small increase 
of sugar and decrease of acid, and the differ- 
ences were greater in the case of the grapes 
exposed in sunlight than with those kept in 
shade. 


The leather prepared hy Dr. Knapp’s process 
of tanning with iron oxide salts has recently 


Conservatoire des Arts et Metiers in Paris. 
His report is unfavourable, In a specimen of 
sole leather he found 12°84 per cent. of iron 
oxide, which, however, was not combined with 
the skin, for by washing with weakly acidu- 
lated water it could be completely removed. 
The proportion of water was 21°3 per cent., and 
there was besides 2:11 per cent. of free fatty 
matter, along with a considerable amount com- 
bined with iron oxide. To produce 100 parts 
by weight of this leather, 479 parts of dry pure 
skin are necessary—thus, with iron tanning 
there is pretty much the same increase of 
weight as by the ordinary process. This new 
leather, M. Muntz says, is simply natural skin, 
in which iron oxide is mechanically deposited 
in combination with fatty matter. Tanning 
with metallic salts can only havea future when 
the metallic oxides are combined with the skin 
tissue—if not directly, then with the aid of 
mordants. 


It has been arranved that eight groups of 
conferences and congresses shall be held during 
the course of the Paris Exhibition. In these 
will be treated questions relating to the origin, 
production, progress, &c., of the various pro- 
ducts collected in the Champ du Mars. A 
credit of 100,000 francs has been opened to 
defray the necessary expenses. These meet- 
ings will be held in the halls of the Palace of 
the Trocadéro, under direction and control of a 
special committee. 


M. Duval-Jouve has been elected corre- 
spondent of the French Academy for the 
Botanical Section, in room of the late M. 
Hofmeister. 


A prize offered during several years by the 
Berlin Verein für Gewerbeteiss, for an elucida- 
tion of the causes of mill fires, was lately pre- 
sented to Prof. R. Weber, who has brought out 
facts that are of much significance, not only 
to millers, but to miners. The experiments he 
performed before the committee showed that all 
sorts of flour, in dust-clouds of a certain density, 
are inflammable; also that floury bran dust 
and many dust-like substances of other kinds, 
furnish such inflammable clouds. So that some 
of the explosions in mines, that have been sup- 
posed to be due to fire-damp, may really have 
been caused by clouds of coal-dust. A thorough 
investigation of such phenomena is obviously 
very important. 


A curious optical phenomenon was recently 
observed on the coast of Florida, at Key West. 
The temperature of the sea was about 9 degrees 
under that of the lower atmospheric layer, and 
this difference produced on the surface a con- 
densed layer of vapour, on which the sun’s rays 
fell obliquely. ‘The upper limit of this layer, 
which was only a few metres in thickness, was 
confounded at a distance with the surface of 
the water, so that vessels seemed to pass into 
the sea; their hulls gradually disappeared, 
while their masts and rigging stood out dis- 
tinctly against the sky. A correspondent of 
La Nature describes the phenomenon of a ver- 
tical luminous column above the rising sun, as 
observed by him recently at Logelbach (Alsace). 
It measured 2° to 2°5°,.and was of a cindery 
red at the horizon, changing to orange red at 
the upper part. Its brightness varied little 
from 6.30 to 7 a.m., during which time it was 
transported horizontally from 4° to 5. A 
minute after the sun rose the column chrank 
to a rudimentary form. 


In studying the absorption of ultra-violet 
rays by various compounds M. Soret has found 
that the salts of ammonia behave differently in 
this respect according to the mode of their 
preparation. Thus, ammonia from gas-works 
gives considerable absorption; whereas the 
absorption is nil in other cases. It appears 
from this that the product from gas-works is 
not pure, and should be examined for the 
foreign substance it contains. 
| 


— 


Another Gatling —An American inventor named 
Bailey. of Indiauopolis, United States, has gent to 
England, and proposes placing at the dis poanl of our 
War. office, the most worderful specimen of a Gatling 


gun whieh has ever been produced. This formidable 


enyine of destruction is guaranteed to fire from 
1.000 to1.£C0 shots per minute, directed so as to sweep 
It is also entirely 


n whole line withont alteration. 


been examined by M. Muntz, chemist to the! gelf-loading. 
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“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other sabjects : For such a person may 
and experience of the 
a fountain, that as to 
things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertak physiol a vice 

original,” 


have some particular knowled 
. of such a person or su 
other 


ə to write the whole body of 
from whenoe great inconveniences derive 
—Montaigne’s Essays. 


— — 


“CAN THE LEOPARD CHANGE HIS 

SPOTS?” — LONGITUDE — TIME OF 
A 
LUNAR ECLIPSH—COMPANION TO 
POLARIS—SPACE OF FOUR DIMEN- 
SIONS—A STAR-TLING DISCOVERY— 
THE SELENOGRAPHICAL CLUB — 
PSYCHO—THE BRITISH WORKMAN— 
TIME OF FALL OF THE BARTH TO 
THE SUN—ADJUSTING A SUNDIAL— 


NEW MOON — MAGNITUDE OF 


TESTS FOR TELESCOPES, 
[14190.|—I am indebted to your correspondent, 


% Float,” for having kindly forwarded me (through 
you, Sir) a copy of the Bristol Mercury and Daily 


Post, containing a report of the lecture on Sun- 


spots in relation to Indian Famines,’’ on the 
announcement of which I commented in letter 13904 


(on p. 500 of your last volume). 
ford has not written in vain. 
notoriously inspired article in the Times for June 7, 
1877, and the openly-signed one in the XIXth Cen- 


Verily Mr. Blan- 


tury, for November last, and compare them with 


these last utterances of the Bristol lecturer. He, 
the report tells us, observed that he was very glad 


that the chairman had, so to speak, commenced the 


lecture for him by drawing a very wide and proper 
distinction between the interest which muat attach 
to the alleged connection between sunspots and 
famines, and the extreme importance which might 
result from the future establishment of that con- 
nection. He was very anxious at the outset that 
they should understand that he was not pleading 
for any such connection” ! ! ! The coolness of 
this is arctic. To any one who remembers what 
was blatantly proclaimed by the Physical Observa- 
tory clique prior to the appearance of Mr. Blan- 
ford in print, the words which I have italicised must 
be pregnant with meaning. So the lecturer does 
not plead for a connection, the asserted existence 
of which was the very raison d’être of the projected 
Solar Physical Observatory. The country was to 
open its purse and shut its eyes and see what the 
director of such an observatory would send it; 
distinctly on the ground that observations of sun- 
spots (already, be it remarked, made daily at Green- 
wich, Kew, Oxford, &c.), would enable the weather 
to be predicted. And now we come down to the state- 
ment made at Bristol on March 25. After this it 
is needless to criticise the lecture at any ‘length. I 
miss De la Rue, Stewart, and Loewy, but, of 
course we have Mr. Meldrum ; who, as I have before 
remarked in these columns, fills exactly the same 
rôle with the Sunspot party that Judge Edmunds 
does in Spiritual literature. One peint, how- 
ever, I must advert to. For the last three 
years,” the audience were told, there have been 
no spots upon the Sun.“ This is nndeniable— 
but how about the co-existing weather? For 
weeks together during 1877 the surface of the Sun 
was absolutely quiescent : and, this being so, if Mr. 
G. J. Symons should be a reader of the ENGLISH 
MECHANIC, it would be interesting to learn from 
him exactly how much last year’s Rainfall was in 
defect? It is quite sufficient merely to refer here to 
the perfect calm and thoroughly normal and season- 
able weather which has accompanied, and is accom- 

anying, the present utter and entire absence of 

pots on the Sun’s disc. One piece of comfort, I 
may say in conclusion, appears to me to be deriv- 
able from the perusal of the lecture on which I have 
been commenting. It is this: that increasing 
popular enlightenment on the subject has compelled 
the advocates of Sunspottery to be very much more 
cautions in their utterances than they used to be. 
It is simply impossible to contravene such a mass 
of damaging antagonistic facta as those adduced by 
Mr. Blanford in bis famous communication to 
the Times of Dec. 4 last; so it is found that the 
public must be let down gently. Is not this a 


Cheques and Post- os Orders to be made Payable to 


Correspondents, when 
speaking etter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 


Let any one read the 


the House of Commons upon the subject, 


hopeful that a miserable piece of humbug is on 
the eve of collapse F“ 

In reply to Polaris (query 32467, p. 77), no 
attempt was, or could be, made by the navigators 
of old to fix the Longitude of any new land they 
might discover within many degrees. They can 
only have worked from what sailors call their 
dead reckoning: that is to say, by noting the 
direction in which they had been steering, and 
roughly the number of miles sailed daily ; and this 
would give them a very rude approximation to the 
number of miles sailed east or west from their 
starting point. 8 

Iam sorry that I am unable to answer J. C.“ 
(query 32499, p. 78), from the fact that I do not 
possess Ferguson’s Astronomy, either in the edition 
of 1811 or any other. The times of New Moon in 
February, May, and October, 1876, are quite cor- 
rectly copied into Whitaker from the Nautical 
Almanac of that year. The 15’ 19”, 3’ 14”, and 
© 22” are quite beyond me though, inasmuch as 
they represent angles! Surely J. O.” does not 
mean 15min. 19sec. of time? 

I am afraid that no reply could be intelligible to 
% Amateur (query 32509, p. 78) which would not 
involve the engraving of a diagram; inasmuch as 
the magnitude of a Lunar Eclipse is derived from 
certain quantities obtained in computing its phases. 
Possibly, however, the principle on which such 
magnitude is calculated may be made compre- 
hensible if we suppose that—from the data in the 
Nautical Almanac—we have drawn a circle re- 
presenting the Earth's Shadow, and across the 
proper part of this circle a line representing the 
Moon’s Path. Then from the centre of the circle 
we let fall a perpendicular on this last-mentioned 
line, and say that 
Radius of Shadow + Moon's 


semidiameter—perpendicular _ Magnitude of the 

Moon’s diameter. Eclipse. 
Should ‘‘ Amateur” have access to your XIIth 
Volume, he will find graphical methods of pro- 
jecting a Lunar Eclipse, on p. 444 and 493, whence 
the magnitude of the Eclipse may be measured by 
the scale employed in its projection. I have no 
particular inclination to wade through the mass of 
figures involved in the calculation of a Lunar 
Eclipse; but should Amateur ’’ possess a know- 
ledge of trigonometry, I might give him a sketch of 
the process employed, in connection with any par- 
ticular Eclipse of his own selection. 

Two or theee yeara ago, M. de Boé, of Antwerp, 
announced the discovery of two minute comites to 
Polaris, in addition to the one with which observers 
have so long been familiar. Search was of course 
made for these objects by various astronomers 
(myself among the number), but without any result 
that I have been able to discover; save in some 
three or four cases. In tha month of September, 
1876, Mr. H. J. Slack, F.G S., of Ashdown Cottage, 
near Forest Row. in the county of Sussex, detected 
the two emall bodies discover by M. de Boë, and 
his observation was repeated and confirmed by Mr. 
Slack (Astronomical Register, Vol. XIV., p. 268). 
A little later another resident in Mr. Slack’s 
county, Mr. C. L. Prince, F. R. A. S., also picked 
up these comites. He used a 6 Sin. refractor; Mr. 
Slack employing a 6tin. With— Browning reflector. 
Prior to this, apparently, one of your own corre- 
spondents wonld seem to have detected two com- 
panions to Polaris with a 4in. Wray achromatic 
(ENGLISH MCHANIC, Vol XXIII., letter 11250, p. 
509); and subsequently a boy 13 years of age, the 
nephew of a Belgian nobleman, who was wholly 
ignorant of Polaris aud its history, found both M. de 
Boé’s companion stars with a 4°2din. Steinheil tele- 
scope; referring them accurately to the positions 
assigned to them by their original discoverer (Astro- 
nomical Register, Vol. XV., p. 224). Lastly they 
appear to have been seen at Ghent by Dr. Von 
Monckover (ENGLISH MECHANIC, Vol. 5 
Reply 28208, page 215.) So far the evidence 
would seem to point strongly in favour of the 
objective existence of these little stars; but now 
comes the remarkable part of the story. ‘Towards 
the end of February last, that keen-sighted and 
altogether admirable double-star ebserver, Mr. S. 
W. Burnbam, of Chicago, turned the great 18}in. 
Alvan Clark Equatoreal of the Dearborn Observa- 
tory on to Polaris, and subjected it to the most 
rigid possible scrutiny. He employed eyepieces of 
the most varying power up to 900, but with an 
entirely negative result. It is,“ he says, abso- 
lutely certain that the supposed new companions 
have no existence whatever.“ ‘This opens a question 
of very prent interest. Here are (at least) eix 
people in different countries, with different forms of 
telescope of various powers and aperture, who all 
gee two exceedingly small stars in the same definite 
positions with reference to their primary; and yet 


we now learn, on the very highest authority. that it 
is absolutely certain that these objects have no 
existence whatever! It is a matter which deserves 
the most rigid investigation and complete discus- 
sion: and, as a preliminary question towards its 
elucidation, J should like to ask whether M. de 
Boé still sees his comites to Polaris—or not? 


Nemo mortalium omnibus horis sapit ;” and I 
rather fancy that Herr Zöllner, the Professor of 
Physical Astronomy at Leipzig, must require the 
attention of his friends, if we may judge from an 
artiela in the current number ef the Quarterly 
Journal of Science. From it it would appear that 
Professor Zöllner had a séance last December with 
the Mister (‘‘ or Doctor’’) Slade, who disappeared 
so suddenly from England when it was decided that 
the Vagrant Act applied to his little performances. 
As a result of this séance, the Professor comes to 
the astonishing conclusion that one of Slade’s tricks 
(that of knotting an endless cord) proves the exist- 
ence of space of four dimensions!!! I wonder what 
the late Sir William Rowan Hamilton, the inventor 
of Quaternions, would have said to this? The naiveté 
of the whole communication would be amusing were 
it not deplorable. Notably is it exhibited in the 
offer of the Professor to send the knotted cord to 
any mao for examination. This really reminds one 
of the medimval clown, who, producing a rus 
sword, exclaimed thet this is the sword with whi 
Balaam smote his ass;’’ bat upon being reminded 
by one of his audience that Balaam only wished for 
a sword, promptly rejoined, ‘Oh, yes! this is the 
very sword he wished for.“ After this we need not 
be surprised to hear that the German Professor 
opines that Slade was innocently condemned in 
London—a victim of his accusers’ and bis judge's. 
limited knowledge.” How uacomfortable Professor 
Lankester and Dr. Donkin must feel, to be sure! 


There is an astonishing mistake in your article, 
“ Mr. Proctor on the Star Depths,” on p. 84, where 
our famous English Astronomer is made to say that 
‘only one star's actual distance was known, and 
that was 280,000 miles (!) from our earth.” I 
wonder how loug the Earth weuld continue in her 
present orbit under theee circumstances ? 

Since writing letter 14087 (p. 13) I have acquired 
some additional information with reference to the 
Selenographical Club, not only from the paragraph 
in your “Scientific News,“ on p. 90, but from a 
friend, to whom I am indebted for a sight of the 
first number of the Club’s Selenographical Journal. 
There is an admirable featare in tbis, in the form of 
outline diagrams to scale of the two craters, Fracas- 
torius and Plato, recommended for observation by 
the members of the Society daring April. These 
must greatly facilitate the accurate delineation of 
these objects. The Journal itself contains short 
paragraphs on them, a review of Lohrmann’s 
% Mondcharte, some correspondence, Notes on the 
craters Heriod, Gassendi, and Messier, and (what 
is printed as) an Epbermeris of the appearance of 
the Lunar disc during the month.“ The Seleno- 
graphical Club commences hopefully, and should be 
joined by all who take an interest in the topography 
of tha Lunar sarface. I shall certainly belong to it. 
myself. 

After reading the letter (14174) of W. C. P.,“ 
on p. 93, I can only adhere to the opinion expressed 
by me in letter 12965 (Vol. XXV., p. 483). ile 
it is quite true that a clean glass cylinder, interior to 
the one supporting Psycho,” might, wien once 
pushed up, be rotated without detection by the 
spectators, I must repeat and maintain that I have 
watched the figure in a way which rendered the in- 
troduction either of a second cylinder, or of a glass 
rod or rods, impossible. It must be a poor opera- 
glass indeed that would net show the top of such a 
thing as it ascended. 

May I explain, very shortly, in reply to letter 
14179 (p. 94), that my object in narrating my per- 
sonal experience with the British Workman was 
simply to corroborate what had been vekemently 
denied when stated by Sir Edmund Beckett? Iam 
not concerned to defend Doctors who continue to 
attend patients after they are well, and I think that 
the conduet of a Barrister who takes a fee and a 
brief in a case which he knows he cannot attend to 
is beneath contempt, and cannot be denounced too 
strongly; but two wrongs do not make one 
right in auy system of ethical arithmetic with 
which I am acquainted, and I rather fail to see 
how such cases form a reply to Sir Edmund Beckett’s 
allegations. As for social inequalities, if every rood. 
of land in England were put into hotch-pot to-night, 
and equally divided among the adult males, by 
April 5th, 1880, we should find plenty of men with a 
considerable acreage and thouaands without a single 
square foot of their own. Assuredly, too, men in 
the upper rank of life are no more idle and luxurious 
than are all working men the models and patterns 
which their self-appointed leaders and flatterers 
represent them to be, and the charge ef ‘‘ idleness 
and luxury” against them as a class is an unfounded 
one. Nevertheless (as might only reasonably be 
expected from his great and acknowledged ability) 
“Sigma,” apologises for his clients in a manner 
which affords a most refreshing contrast to the 
balderdash which appears in certain Organs of 


* Since writing the above I observe by the newspapers 
that, during the Indian Debate of Tuesday night, Doctor 
Lyon Playfair asserted definitely, and as an ascertained 
fact, that “the minimum rainfall was at the time when 
there were no spots on the sun.“ One is loth to regard 
the ignorance thus displayed as wilful; but it is certainly 
wholly iudefensible in uuy person presuming to instruct 
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Labour; and if his letter should fail quite to rebut 
Sir Edmund Beckett’s charges it can only be because 
they are unanawerable. 

Of course W. G. P.“ (letter 14182, p. 95) is 
right. Looking again over my calculation I see 
that I only employed a wrong logarithm of one of 
my factors! This does not, though, affect the truth 
of the conclusion that Mr. Pinnington’s assumed 
law of fall has no existence; and the sole effect of 
my carelessness was to bring out a result a little 
nearer to his erroveous one than the more correct 
one of W. G. P.“ Moral: Always repeat calcu- 
lations made on the backs of letters, &0., when 
writing to save the post. 

II Constant Reader (query 32546, p. 101) can 
contrive to adjust his Sundial on the l5th of this 
month, the Sun will be on the Meridian sensibly at 
Mean Noon. The same condition of things will 
exist on June 14th, September Ist, and December 
24th. If, however, your correspondent knows his 
Longitude, and can obtain Greenwich Mean Time 
from the nearest post-office at 10a.m., he can, by 
allowing for the equation of time, set his Sundial 
on any day when the Sun may be shining. Thus, 
suppose, for example, he lives at Torquay, and wishes 
to set his dial on the 30th of this month. Now 
Torquay is 14 minutes West, or slow, of Greenwich, 
so that at the instant when the 10 o’clock post- 
office signal comes down his watch ought to show 
9h. 46m. am. Then looking at the Nautical 
Almanac (or Whitaker) we find that the Equation 
of time on April 30 is — 2m. 548. If then your 
t Constant Reader will have his dial bedded in wet 
cement, and carefully levelled with a spirit level, 
and will at 11h. 57m. 63. a.m., Local time (not 
Greenwich time), turn his dial round until the shadow 
of its gnomon shows accurate Noon, it will be in 
adjustment, and should be left for the cement te 
dry. I have given an imaginary Longitude, but, 
mutatis mutandis, all that I have said will apply to 
that of your correspondent, which he must ascertain 
for himself. 

I can only suppose that H. G. H.” (query 
32588, p. 102) must have bought a chance number 
of the ENGLISH MECHANIC. Over and over and 
over again have tests been given in your columns 
for telescopes of all sorts, sizes, and descriptions, 
aud I. for one, have neither the time nor the inclina- 
tion to repeat them for people who will not search 
yonr indices. 

A Fellow of the Royal Astronomical Society. 


THE LUNAR CRATER PLATO. 
(Continued from Vol. XXVI., p. 625.) 
[14191.]—1878, April 16, 6.0, moon's age 13°85 


ys. 
1855, October 24, 10.0, moon’s age 13°84 days. 
Observer in 1855, the Rev. T. W. Webb, who 

kindly furnished the following extract from his 


diary :— 

** 1855, October 24, 10 to 11 hours, 9 hours before 
full moon totally eclipsed, 9d. Ih. after max. S. E 
libration, 3d. 21h. before max. S.W. libration. Air 
fine; definition sharp, but not perfectly steady 
5}ft. achromatic, 3 7-10in. aperture, power 112 (the 
view being less intelligible and mere confused with 
144). The sketoh is very rough, and po mis- 
taken as to minute details, for these faint shadow- 
ings were at the very limits of visibility; what, 
however, was quite certain were: lst, a white apoi 
of perhaps 1:5” or 2” in the centre, not brilliant, but 
= distinct, and brighter than anything else in 

e plain; 2nd, an expanded light sector, with ill- 
defined curved sides, whese blunted apex lay about 
4 of the way from the white spot to the east [part 
of the] ring; 3rd, a sort of elbow of a light tint 
touchinz or approaching the north-west edge of the 
ring; 4th, a projection, as it sometimes seemed, 
from the S.W. edge of the ring into the plain, with 
aa obecure prolongation towards the east, ill made 
out, but not reaching the bright sector. North of 
the centre a very faint cloud of N hue seemed 

to be in a north-east direction. e grey hue was 
darkest in an inlet or bay at the east end, by the 
elbow under the ring, and at the south end of the 
bright sector.” 

„Webb adds —“ I repeatedly afterwards saw 
the more conspicuous of these details, but never so 
distinctly in all respects.” 

As these details were observed between 22 and 23 
years ago, it would be well to obtain a drawing of 
the floor of Plato, if po:sible, on the evening of the 
16th of April, in order to determine its present 


condition. 

1878, April 17, 6.0, moon’s age 14°85 days. 

1860, January 7, 13.40, moon’s age 14 83 days. 

Terminator near Vasco de Gama. 

The summit of the wall mostly more luminous 
than the other part of the lunar surface imme- 
diately adjoining the crater, with some points more 
brightly luminous than the rest. 

Floor of a ger eral dark inky grey colour. 

Glimpees of the streak occasionally obtained ; it 
was not £0 distinct as on 1860, January 6, 10.35. 

The small central speck scarcely if at all seen. 

1878, April 18, 6 0, moon’s age 15°85 days. 

1861, July 23, 11.15, moon’s age 15:87 days. 


Terminator some little distance west of the Mare 
Crisium, grazing Condorcet its western edge. 

Floor-tint a very diluted inky grey, the tint of 
the floor rather uneven, but mostly as recorded, the 
light cloud in the eastern portion exceedingly well 
marked. It is quite unmistakeable to-night, also the 
central speck, and occasionally I see a streak both 
north and south of the speck, the speck itself being 
brighter than either portion. Some considerable 
distance north-west of Pluto, not far from the 
border of the Mare Frigoris, is a bright and lurid 
spot ; crossing this spot is a streak from Anaxagoras, 
which also crosses the north-west rim of Plato a 
little westward of the short lateral monntain chain 
on the north-west margin of Plato. This streak is 
seen very distinctly and strongly for ashort distance 
from the margin, and can occasionally be traced 
across the floor. I do not remember having seen 
the floor of Plato approximating so closely to the 
appearance given by B. and M. (Ist edition of Map) 
as I do to-night, yet not exactly as they have 
delineated it. 

There is a system of streaks very apparent cross- 
ing Plato in the neighbourhood of the whitish cloud 
on the east part of the floor, which does not origi- 
nate at Anaxagoras. This system, wherever be its 
origin, meets with the streaks from Anaxgoras in this 
oen, W. R. Birt. 

Buckhorst-hill, April 2. 


THE PLANET URANUS. 


14192.}—Ir may interest some of your readers 
to know that Uranus is now plainly visible to the 
naked eye, shining as a Sth magnitude star. The 
following diagram will enable any one to pick it up 


o? 


easily. A is Regulus in the “ Lion,” » is a 3rd 
mag. star above Regulus in the handle of tbe 
“ sickle,” which forms the front of the lion; 
31 is a conspicuous 4th mag. star, and , and 
Uranus will be seen as faint Sth mag. stars in the 
place indicated in the diagram. Sale. 


VENUS. 
[14193.}—I HAVE been having some very beautifnl 
day views of the planet Venus during the last few 
weeks. On Saturday, the 30th March, at 11.15a.m., 


° | I was greatly struck by perceiving with remarkable 


N 


distinctness the whole of the unillumined disc, and, 
on showing it to some friends, they fancied they were 
looking at the moon as she appears when a few 
days old. The unillumined portion of the disc 
appeared of a warm neutral tint. The aceompany- 
ing drawing will give a fair idea of this beautiful 
sight, and may draw the attention of our amatear 
astronomers to an object at present well worth 
picking up. The view is, as seen through my 4in. 
object-glass, with a power of about 90. 
Samuel Mills, M.A. 
The Rectory, Droylsden. 


THIN DARK SIDDB OF VENUS. 
14194.)—Referring to F. R. A. S. 's letter 
(14134), my original memorandum is, rather paler 
and browner tban the bright twilight sky, but 
coming out only at intervals, and much overpowered 
by the splendid lights of the planets.” Many thanks 
on many occasions. T. W. Webb. 


TRANSIT OF MEROURY—THANES. 


[14195.]—Wits reference to the approaching 
transit of Mercury, might I suggest that a fow 
“hinta” on the subject — as to what to observe 
and how to observe it—from our good friend 
“F, R. A. S., or some other competent authority 
would be very useful and acceptable to many of 
your astronomical readers. 

Scores of telescopes will (weather permitting) be 
turned on the sun on the afternoon of May 6th, 
and one cannot help thinking that the efforts of so 
many observers ought to produce some evidence of 
importance in connection with the various pheno- 
mena attendant on the transit, which have been 
often, to say truth, somewhat discordantly described. 
What is needed is, that some direction should be 
given to these efforts—a few words as to what one 
may be on the look-out for, as to what points one’s 
attention may with advantage be more especially 
directed to, &0. 

I am sorry I am not competent to carry out my 
own suggestion, but I do not think that F. R. A. 8. 
would grudge the trouble of writing, or you, Sir, 
the space for a communication which would, I think, 
be really useful to many. 

I wish to return my best thanks to Mr. Herbert 
Sadler, for his very full and interesting answer on 
the double star z 1964, on p. 100. 


e 


EARTH FALLING TO SUN. 

ea RN connection with letter 14182 T can 
only say that the formula given by W. G. P.” is, 
in my opinion, quite correct. The integration pre- 
sents no difficulty. It can, however, be easily de- 
duced from the formula which embodies Kepler's 
third law. Imagine the eccentricity of an ellipse, 
whose major axis is 2a, to continually appreach 
unity. The periodic time of this ellipse will in the 
limit be twice the time of falling through the dis- 


tance 2a, whence a = time of falling through 


tbe distance 2a, which is equivalent to the formula 
in question. In tbis deduction it must be borne ir 
mind that, altbough in the revolving body tbe 
velocity at aphelion is not zero, it is at that point 
entirely perpendicular to the radius vector, so that 
both the revolving and falling body in having 
at the commencement of the motion the velocity in 
the direction of the sun evanescent. 

I may as well take the opportunity of correcting 
one or two clerical errors in letter 14157. About the 
middle of the letter I wrote fourth colamn for third 
column, and vice verrA. I have also omitted the 
numerical result for 1910:42, This result is really 
given, but there is a displacement of the deviations 
one rank upwards, and the omission of a small one 
about the middle. The conclusion is that 22 of the 
modern apparitions are connected instead of 21, as 
appears from the table. W. G. B. 


THM METEOR, APRIL 2nd. 
114197.}-I was fortunate enough to get a good 
observation of the splendid meteor that visited us 
on Tuesday evening. It was nearly, if not quite, 
equal in size and brilliancy to the one we had in 


| November last (see ENGLIsH MECHANIC, Vol. 


| XXVI., page 286), but differed from it in some 


particulara. The only notice I have seen of it in 
tus daily papers was in the Times of the 4th inst., 
and the account therein was inaccurate, as it stated 
the meteor remained stationary for a second or 
two between Orion’s belt and Sirius,” whereas the 
meteor never approached Orion at all. Perhaps the 
following particulara, as observed by me, may 
interest rome of ours.“ | 

Time 7h. 50m. When my eye first caught the 
mateor it was approaching from the N.E. It had 
just left Uraa Major, and was proceeding towards 
the N.W. It passed through Draco, over the 
Dragon's head, and on towards Cassiopeia, close to 
which constellation it burst. was no noise 
when it exploded, nor did it emit any sparks. It 
had no tail, and disappeared as a globe of fire; ia 
colour bluish white, of intense brilliancy, so much 
ao that the entire e was illuminated 
to such an extent that [ believe it would bave been 
possible to read a newspaper. I was engaged at the 
time making a few telescopic observations, and the 
light was sufficiently powerful to enable me to see 
distinctly the crevices in the wall bounding my 
garden. The time occupied in the transit of the 
meteor from Ursa Major to the place of its disap- 
pearance was about seven seconds. 

E. Mawe Smith. 


MR. PROCTOR’S LECTURE AT 
LIVERPOOL. 

[14198.]—Bzine laid up I was unable, as I had 
intended, to be present at Mr. Prootor’s last 
lecture in connection with the Liverpool School of 
Science. The account in your impression of this 
date gives rather meagre details on the following 
points, which, causd progressionis, should at least 
be cleared up by Mr. P., or some one who heard 
the lecture. 
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1. The exact standpoint, whence Mr. Proctor 
thinks he sees the following facts. 

2. The stara which, from that fulcrum, appear 
to be perfectly still and quiet. 

3. How it comes that spectrum analysis can 
demonstrate a thing which we have no knowledge 
of, except that it has travelled a distance whereof 
the measurement is not ascertained exactly, owing 
to defective instruments, &c. 

4. The particular stellar investigations which go 
to disprove the notion, ‘‘tkat our solar system 
being developed from a gas will not return to the 
same state unless extraordinary precautions are 
taken to prevent it.” 

5. Never, being rather a long day, why should 
we be asked to come to the hasty conclusion that 
telescopes cannot be invented powerful enough to 
get to outlying systems far beyond our own? 

6. Lastly, why he would have us agree that the 
profundity of the heavens was illimitable, and 
would never be fathomed—though he admits the 
actual distance of one star was at least known to 
somebody? Thos. A. Pullman, 

Professor of Languages. 

Dunedin, New Zealand. 


14199.]— Tur last number contains an extra- 
ordinary review of Mr. Proctor’s last lecture, 
delivered at the Liverpool School of Science. The 
information there given for popular edification (of 
course the majority of readers of the ENGLISH 
MECHANIC will know better) is, that the only known 
distance of one star is 280, 000 miles from the earth! 
Now, the moon is put down at 235,828 miles, so it is 
a little over that. Mr. Proctor could not have said 
this. Of course Alpha Centauri is the star meant, 
the distance of which Mr. Proctor gives, in ‘‘ Other 
Worlds,” as twenty millions of millions of miles 
from us. Alse, is it trae that the sun, at the 
distance of the nearest star, would shine as a star 
of the second magnitude? 

The next statement seems very unsatisfactory— 
that in spectrum analysis the comparisons are made 
by the shades of colour,“ when it is known that, 
if it were not for the lines in the epectrum, the 
delicate measurements could not be made. Also, it 
is unsatiefactory to report a lecturer as saying 
that the notion that our solar system has been 
developed from a gas bad heen entirely upset by 
stellar investigations,” and then leaving the reader 
without telling bim what the new idea is; pre- 
sumably it is the meteoric origin that is meant, vide 
t Other Worlds.“ Injusticeis done to Mr. Proctor’s 
ever correct and valued information. 

Theo. Izod. 

[The report was forwarded by a correspondent, 


who volunteered his services in connection with the 
matter.— Ep.] 


MOTIONS IN THE LEVELS OF TRANSIT 
INSTRUMENTS. 


14200.]—Ir gave me great pleasure to see in the 
ENGLISH MEcHANIC of March 15th a report of the 
discussion at the meeting of the Royal Astrono- 
mical Society on Mr. Plummer’s paper on Azimuth 
Errors of Transit Instruments.“ 

Twelve years ago I came to the conclusion that 
the true tidal motions and some minor perturbations 
should be indicated by the plumb line and level, and 
I fixed a level nearly due N. and S. in the upper 
story of a house, which had been built about 35 to 
40 years before, expecting that such an edifice would 
be to some extent an unstable structure, and that 
consequently any force that would tend to alter the 
direction of a plumb-line would act upon the upper 
story of such a building, and cause level indications 
to be magnified. 

I found that the level gave daily, and, indeed, 
almost hourly, varying indications; generally the 
motion of the air-bubble was very minute, but some- 
times startlingly great (very near }in.),and I have 
seen large variations followed by exceptionally high 
tides in the Mersey. I carried on the experiment in 
this simple manner for several years, but as I have 
always intended to make a special delicate apparatus 
which will aim at both magnifying the motions in 
levels and also at indicating how much of the motion 
is due to the moon’s, and how much is due to the 
sun’s and other influences, I took no notes, and can 
only say now that specially great disturbances were 
experienced one year, about the 3rd or Sth of April. 
and generally great disturbances about end of 
March and beginning of October. (I am writing 
from memory.) 

The theory that I had formed, and which led me 
to make the experiment, is hinted at in my I+tters 
(March 9th, 1877, p. 621, The Tides ’’s April 13th, 
p. 109, Terrestrial Centre of Gravity’’), and I 
have since written letters, which have not been 
printed, in which I had anticipated Mr. Plummer’s 
experience, that ‘‘ the azimuth errors of his transit 
instrument would be positive in summer and negative 
in winter ” from theoretical considerations. 


Chester, April Ist. G. Pinnington. 


[We print part of this letter in response to Mr. 
Pinnington’s appeal to ‘do him justice, but we 


omit the rest, simply because we believe enough has 
been said about the matter, and neither now nor at 
any previous period for reasons of the kind insinu- 
ated in the suppressed portions of his communica- 
tion.—Eb. ] 


THE LAST LETTERS OF “THE 
HARMONIOUS BLACKS MITH.”’ 


14201. F By the kindness of ‘‘ Fiddler’’—to 
whom we return our sincere thanks for the oppor- 
tunity afforded us—we are enabled to publish two 
letters written to him by our Inte lamented cor- 
respondent, ‘‘ The Harmonious Blacksmith.” Both 
are on subjects with which he was familiar, on 
which he wrote freely in our earlier volumes. 
Fiddler“ intimates that he has several other let- 
ters in his possession from Mr. Savage. Should 
they deal with subjects of interest we should be glad 
to publish them as opportunity offers. We give the 
first of the letters sent us below, and shall publish 
the second one next weck :— 


Strings of Musical Instruments. 


As my carnal appetite, fortunately, does not— 
however little of my original“ ravage ” natura may 
have been eliminated by Christian civilization— 
extend to a desire to substitute human for porcine 
babies (yclept sucking pigs), it can hardly be need- 
ful for me further to investigate the most effective 
(not to say sati-factory) methods of making this 
“ change at nurse, which I fear will be unpopular 
with the mothers of the former; at least in a 
country in which females of the genus homo are so 
prejudiced as they ordinarily are bere. Were I 
addressing a fellow (female) savage in Gipp’s Land, 
the inquiry would be quite legitimate, for I bave 
read one of them (the aforesaid savage females) 
philosophically killed and eat ten out of twelve of 
her children, The veracious narrator of this grati- 
fying fact (t) added,“ ber husband was always ready 
and willing to help her, but omitted to specify the 
nature of the assistance he afforded. It’s not bad 
policy to leave something to the imagination of the 
reader. In No. — of our journal you will find some 
of my facts and, I hope, interesting speculations 
concerning cannibalism and its probable social and 
commercial consequences when formerly prevalent 
in North Britain. There can be little doubt it once 
was. 

With regard to the tenacity of that material 
which has been termed “ pussy’s bowels,” I am not 
acquainted with any practical reason why strings 
composed thereof, whose weight per foot-length is 
double, may not be constructed capable of enduring 
double the tensile strain which strings half their 
weight are capable of sustaining. This has long 
obtained in pianoforte wire, which bas been 80 
greatly improved by Messrs. Horsfall and W. Smith 
(now of the firm of Smith and Houghton, Warring- 
ton), that we find wire, whose weight per foot is 
more than double that formerly used to produce the 
same sound, not only bears sutħcient tension to 
cause it to vibrate synchronously with the same 
length of wire only half its weight, but to bear the 
yet greater tensile force necded when its length is 
increased from 20 to 50 per cent. Probably it is 
impossible to increase the tenseity of gut strings in 
anything like this proportion. 

Animal membrane may be one of the most clastic 
materials of which very light musical strings can be 


made; but even this differs very considerably in its: 


ability to resist teneion. The ordinary sheep’s 
entrails (who has been fattened for human food) is 
not nearly so tenacious as the gut of the mountain 
sheep of Sicily and Southern Italy. Hence the 
great superiority of so-called Roman strings, when 
genuine (they are not so invariably). Probably strings 
yet more tenacious than these would be manufac- 
tured for sale, if the demand for them existed. 

Gut is not the only material of which light music 
strings have been made, not to mention vegetable 
fibres (none of which that I am acquainted with are 
so good for use as catgut). Silk, both as it is ob- 
tained from the grub, in the form familiar to 
anglers, as ‘‘ silk-worm gut,“ and spun, has been 
long employed. The tenacity of silk, in proportion 
to ita weight, exceeds any catgut that I am familiar 
witk. I may remind you my late friend, J.J. Haw- 
kins, made a silk fiddle-string, which bore sufficient 
tension to raise its pitch to B, one-fifth above your 
first string, although of the same length. If I 
remember correctly this string was not twisted, or 
but very slightly twisted, and the filaments of which 
it was composed were cemented by caoutchouc. Of 
course you are aware the torsion necessarily detracts 
from the tensile strength of all cords which (when 
twisted) cannot remain equal to that of the sum of 
the filtres of which they are composed. . 

Concerning the bowing of metal strings: If I 
rightly remember, the viol d'amour was at least 
partly strung with wire. Its tone, as usual, was 
but thin and unsatisfactory. Few sounds I have 
heard from thin steel wire were anything else when 
bowed, but this does not seem to result from any 
want of elasticity. I have no reason to suppose 
steel wire (especially if very hard drawn or hardened 
by heat and quenching, and tempered like watch 
springs) is less elastic than catgut ; on the contrary, 


I believe it to be much more elastic. That a given 
force applied to it by a bow does not move it through 
as large a space as the same force applied by the 
same means moves a gut string, is no proof the latter 
is more elastic than the former, but only that, from 
the comparative lightness of the gut, a given force 
is able to move it further than it can move the 
heavier material, besides which the tensile force 
required to strain the heavy wire to pitch is so much 
greater that it must of necessity reqnire a greater 
force to deflect it to any given extent. This, how- 
ever, does not necesenrily affect the londness of the 
sonnda produced. 

Probably nearly all the sounds we hear when s 
stringed instrument is performed on are caused by 
the n‘rial waves formed by the vibrations of its 
soundboard. The na‘rial waves caused by the vibra- 
tions of strings, unconnected with any resonant 
body, are so weak that they are almost inaudible— 
ree Tyndall on “Sound.” I rather incline to the 
theory that the musical string acts on the sound- 
board just as a drum-st.ck acts on a drnm—t.e., it 
beats the soundboard. Its beats on alternate depres- 
sions and elevations of the sonndboard occur at each 
of the string's vibrations, and ns the string is inva- 
riably in practice more or leas efficiently connected 
with the soundboard, the latter’s vibration must of 
necessity be synchronous with thoze of the former 
which moves it. 

The loudness of the sonnds depends on the ampli- 
tude of the vibrations of the soundboard. This is 
not dependent entirely on the amplitude of the 
vibrations of the ventral segment of a string, but 
rather on the extent that the end of the string, 
which is attached (by a bridge or otherwise) to the 
soundboard, moves the latter. Now this, c.p., will 
depend on the weicht of the string; hence n heavy 
metal string (although the bow does not cause its 
ventral segment to become so large as it does that of 
a gut string) may, when bowed with a force in pro- 
portion to its weight (by moving the soundboard 
further than the light gut string is able to do), 
actually cause more ample acrial waves, and conse- 
qnently louder sounds. I need hardly add, a violin 
with thick metal strings could not be performed on. 
The strings, be-ides needing to be very differently 
connected with the soundboard, would be too rigid 
for the finger to deflect them for stopping. 


I have no doubt the timbre of a fi idle's sounds, 
whose belly was 50 per cent. larger than usual, would 
be very different from that of the sounds we 
ordinarily hear. When E first suggested the en- 
largement of the soundboard it was for the very 
purpose of causing both the timbre and loudness of 
the sounds to be different, and—may I add ?—better. 
I fully anticipate we shall obtain sounds of that 
broader quality which I —it may be my bad taste— 
desire. Preferring, as I do, the quality of the 
sounds of the tenor violin (when that instrument is 
bowed à la John Alvey Turner) to that of the sounds 
of the ordinary fidile, even when he bowed the 
latter, you need not be very much surprised if I did 
propose to make the fiddle into a tenor, or evena 
yet larger instrument. 

You say ruch a fiddle would need longer as well 
as thicker strings. Query—why? Surely you cau 
hardly have forgotten that increasing the length of 
a string of given thickness, employed to cause a 
sound of given pitch, necessitates the application to 
it of proportionally greater tensile force. Now every 
increase of tensile force must, c.p., induce greater 
rigidity. After we (tentatively) arrive at the desirable 
proportion of length to diameter, so far from any 
increase in its length rendering it easier to cause a 
musical string to vibrate satisfactorily, it has the 
very reverse effect. The additional tensile force it 
needs to cauce it to vibrate rapidly enough to pro- 
duce a sound of the required pitch renders the string 
too stiff, at least for anything but a bow instrument, 
or one in which revolving plectra or rapidly repeat- 
ing hammers prevent the string from ceasing to 
vibrate, 

Ican conceive no modification of or addition to 
a fiddle which shail cause its sounds to appear 
equally loud in a room full of furniture, human 
beings, and other sticks, as they appear to us 
when the instrument is played on in an empty 
room, by which I don’t mean a room without a 
single person in it because all in it have been un- 
wise enough to have been married. It seems to me 
quite impossible the aérial waves can (when broken 
up and impeded by furniture and the audience) affect 
the hearers so pewerfully as they do wken allowed 
(in consequence of theabaenee of those obstructions) 
to spread freely. This defect, if it be one, is not in 
the fiddle, nor yet in the fiddler, but is an inherent 
consequence of atmozpheric acoustical conditions, 


The mechanical bow instrument referred to you 
was not a pianoforte—at least, it was not a hammer 
instrument—but a harpischord. In this the uni- 
sonous strings are fully 7 löin. apart: consequently 
that distance affords space for inserting the little 
brass pulley, about 5-16in. diameter, between them, 
which presses the bow, or rather the erdless rosined 
band which is a substitute for a bow in all so-called 
celeztinas, to the two unisonous strings. This 
m<chauism, generally attributed to Walker, the old 
astronomical lecturer, and pateuted by him A.D. 
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1774, is quite inapplicable to the pianoforte, be- 
cause its unisonous strings sre necessarily so near 
each other, to enable the hammer to strike them 
properly, that there is not sufficient space between 
them for the insertion of the brass pulley which 
prenses the tow to them. The reason the A and B 
and other strings between G and C do not vibrate so 
as to cause audible sounds is simply because the 
dampers are not lifted off those strings until their 
corresponding keys are depressed. I thought I had 
fully explained this in my article in No. — of the 
EnaiisH MECHANIC, 

The harpischord celestina action, which has been 
applied with modification to Dr. Clegget's, Groll's, 
Todd's eupheoren, Goldsworthy Gurney’s, and 
several other so-called kow instruments, answer 
well to the finger, but when nsed with the thin 
strings of an crdirary ancient harpi-chord the 
quality of the sounds elicited is but thin and poor. 
This reproach does not apply to its employment 
with thick steel etringa, but it is far inferior, in my 
judgment, in every respect, excepting simplicity, to 
Mott’s sostinente pianoforte mechanism. In the 
latter the st-el musical strings are not bowed or 
rubbed ; doing this seems invariably more or less to 
induce the qnality of tone yclept rasping.“ In 
Mott’s construction the strings are simply pulled by 
the silk loops attached to them at intervals which 
succeed each otber so rapidly that each individual 
pull is indistinenishable. There can be no doubt 
the resin on the tiddle bow also acts on a musical 
string by puling it at indistingnishably frequent 
intervals just as the teeth of a fine saw would do 
could we apply it without deatroying a gut string, 
but then the bow also (may I take the liberty to fay 7) 
also rasps the string. Need I add the tone (at least, 
of steel wire, not to eay also that of cutgut), except- 
ing when the bow is in the hands of a maestro like 
Paganini, or the late J. A. Turner, somewhat par- 
taketh of ye cature of ye rasp? 

I may just add the tetrachordon pianoforte, so 
called, is a modern simplification of Mott's sosti- 
nente pianoforte mechanism, but, unlike his instru- 
ments, it is nota valuable addition to an ordinary 
panene = e., it bas no hammers. Not baving 

eard it, I can give yon no information concerning 
the timbre or power of its sounds, but you can hear 

it at —, where tho owner of the English patent 
right has it on them.— ours truly, 
A. Savage. 


P.8.—Possibly you may remember Bottesini’s 
performance of soprano melodies, entirely in bar- 
monics, on the double bass. I fear no stopped rotes 
on any violin, however proportioned, will ever rival 
the quality of his harmonic sounds some 18 years 
ago: their quality had much deteriorated when I last 
heard him, about five ycars since, having become 
much thinner, ard more like those of Piatti’s cello, 
or the oboe. Now, if we aim at the sun, we may, 
althongh our range be but short, yet hit the eagle, 
so if we aim at producing a fiddle whose tones 
resemble Bottes ini's harmonics, althongh failing to 
rival them, we may hope for some amendment on 
the but too frequent thin quality we hear. 


THE MATHEMATICAL SIMPLICITY 
AND SYMMETRY OF THE STRUC- 
TURE OF THE DIATONIC SCALE 
ILLUSTRATED BY A PROCESS OF 
MEASUREMENT — TRUTH OF THE 
HYPHARMONIC SERIES OF RATIOS. 


14202.}—I havz rend with much interest the 
letters of Mr. Frederick J. Jackson and others on 
the mathematical relations of the several tones of 
the musical ecalo to each other. The oe 

received fresh interest by the discussion whic 
as been going on between Mr. Jackson and Mr. 
Colin Brown as to the right te consider rah a tone of 
the major scale. Mr. Jackson has taken great pains 
to endeavour to prove that there is a grave sccond 
(rab) as weil as the major second (ray) in the major 
scale, thus making that one tone both major and 
minor. Why should Mr. Jackson introduce a tone 
of the minor scale into what he wishes us to consider 
the true ard muthematically correct major scale? I 
thould not be surprised if Mr. Jackson confounded 
the major scale of nature with the so-called natural 
scale, fixed in C for the convenience of musicians; 
but he is too thorough a musician to errin that way, 
has dore as much as mo men to set the pub- 
lie, musical and ron-niusical, right in that particular. 
But I am surprised that he, knowing the ratios of 
the tones of tne scale, should make so grave a mis- 
e as to assert that there is a major and also a 
minor secoud (or an acute and a grave second) in the 
major scale. Mr. Jackson, I think, takes a laborious 
method of getting the true tones of the scale. The 
full major scale, or scale comprising an octave, is 
cemposed, in my opinion, of three scales, the tones 
in each of which bear the same relation to their tonic 
and to each other. This is, perhaps, obscure as 
written. The three scales are founded on the tonic, 
fourth and fifth—the fundamentals of the natural 
chords. The fourth and fitth form with the tonic 
perfect consonances. This shows that they have a 
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more important place in the scale as a whole than the 
other tones. They are also the only bases in the 
acale. This is another proof of their importance in 
the scale, and their pre-eminence over the other 
notes. From these three tones all the notes of the 
scale can be evolved by a short and simple process, 
which has often heen nsed by Mr. Jackson and other 
contributors to the ENonisH MECHAN IC. Taking 
the tonic doh, the base of the first snbsidiary seale, 
by using the factors; and; the third and fifth of the 
scale. me und soh are gotten. Taking the second bass, 
or base of the second scale, fah, and usirg the eame 
factors to got the third and fifth, we have fah, lah, 
de—the first, third, and fitth of the subsidiary 
scale, and the fourth, sixth, and octave of the seale. 
By the same procesa we evolve the seventh and 
second out of the fifth—soh, te, ray. Thus out of 
the threo basses and perfect consonances we can get 
the complete diatonic major scale, with every interval 
aud tone mathematically correct, and by simple 
arithmetic, involving no calculations that a school- 
boy could not make. Perhaps Mr. Jackson will see 
that a “‘ perfeetly exact simplicity is the ruling prin- 
ciple of the structure, or, in other words, of the evo- 
lution of the notes of the musical scale.“ 


Picton, Nova Scotia. D. Fraser. 


UNFERMENTED BREAD. 


(14203.|—THE subject of unfermented bread has, 
perbaps, hardly received as much consideration as it 
deserves. A few practical remarks upon it may not 
be unacceptable to such of ours ’’—and they seem 
to be many—as have a chemical turn. 

Wheat flour contains, we will suppose, about 5 
per cent. ofsugar. In ordinary bread-making, with 
yeast, this undergoes the vinous fermentation, 
passing off as alcohol and carbonic acid. Is it not 
a pity that one-twentieth part of the vast amount 
of flour so conaumed in this country should be lost 
nutriment? The process with pure hydrocbloric 
acid and bicarbonate of soda seems unexceptionable ; 
because, when the proportions of these re-agents 
are accurately adjusted, they have no product but 
common salt. Bread so made consists merely of 
flour, salt, and water. But it is not necessary to 
use enough soda and acid to salt the bread. A 
lesser quantity will suffice to make it light, and a 
portion of salt may be added in the water. I fird 
that 46 grairs of soda are enough to raise a pound 
of flour; and, for my own taste, I add abont the 
same weight of salt to the water employed. This is 
equivalent to some 78 grains of salt per pound of 
our. 

We rebelled against the bakers ten years ago. 
It was mv custom when we got into a bad vein of 
bread, or, in other words, when the baker had laid 
in a stock of inferior flour, to go and complain. I 
was always met with the assurance that the flour 
was first-rate; bnt I also fonnd that the quality of 
the bread improved materially a day or two af:er 
each expostulation. A notable instance this, anp- 
posing the flour to have remained the same, of the 
influence of mind over matter ; the mind, my own; 
the matter the bad flour. However, ene unlucky 
day, the baker paid no heed to my grumble, and we 
started a domestic bakery at once. 

To make what we call a two-pound loaf, which 
actually weighs five or six ouuces more, my cook 
takes 1łib. of flour, and mixes with it 80 grains of 
bicarbonate of soda, by rubbing the soda with a 
little flour in a mortar to break down the lumps, 
and then passing the whole through a brass. wire 
sieve. Sixteen fluid ounces of water, containing about 
106 minims of hydrochloric acid and 75 grains of 
salt; are then mixed with the flour, and the resulting 
dough is immediately put into a quick oven, and 
baked for an hour. If left longer in the oven the 
crust becomes bard. 

In practice it saves much time to keep the soda 
ready weighed in papers, and to have a stoppered 
bottle coLtainisg acid, salt, and water, in such pro- 
portiens that a fluid ounce may be equivalent to 80 
grains of soda. It is convenient, also, to graduate 
a 3202. bottle into 8oz. divisions, for the purpose of 
holding the mixture of acid solution and water. 
With these appliances it does not take five minutes to 
make a batch of bread. This kiud of bread does 
very well if baked in enamelled- iron pans ; but thoy 
are not indispensable. 

Thera are several advantages belonging to this 
process. You know what your bread is made of. 
It is not liable to be sour, which bakers’ bread 
almost always is. After 10 years’ trial my house- 
hold care for no other bread ; and our friends con- 
sider it a treat to get aslice. You are independent 
of a supply of yeast, and can bake whenever the 
oven is hot, as there is no setting of the br-ad to 
be waited for. I astonished some travellers by 
giving them hot rolls, one morning, at half past five. 

It may be asked, is it not less trouble to use 
baking powder? It is; but baking powders, used 
constantly, are equivalent to the habitual introduc- 
tion of aikali into the system, which is injurious to 
health. 

Our chemical friends will not need to be told that 
the pure acid is intended, as the common sort con- 
tains iron and perhaps arsenic. 


When I get a fresh | they have been seen. 
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supply of acid, I test its strength; but I usually 
find that about 53 minims will saturate 40 grains of 
Howard's bicarbonate of soda. A Physician. 


—— 


LOCOMOTIVES. 
[11204.{|—I Have lately become a subscriber to 
| your valuable paper, and have been looking through 

some back volumes. I have been very much in- 
tercsted in the correspondence under the above 
heading, especially as I take a great interest in the 
locomotive. Perhaps I should state that I am not 
connected with any railway, noram I an engineer 
of any kind. In the letters on express and other 
engines I think too much has been put forward on 
behalf of the G. N., G. W., and Midland, and not 
sullicient notice taken of other lines which might 
hive claimed some attention from the readers of the 
MECHANIC. 

The Furness, M. S. and L., L. and Y., and 
N. S, have cngines which are worthy of notice. 
The Furness Railway has (or had not in 1875) 
any engines with driving wheels of larger diameter 
than ört. Gin. four- coupled. The M. S. and L. 
expresa engines have whcels of only 6ft. diameter, 
and last year introduced engines with a leading 
bogie, and with tho addition of a cab.“ These 
engines (both the 6-whecled and bogies) are four- 
coupled, and have outside frames. Respecting the 
bogie class, in my opinion a finer engine never ran 
though I cannot speak with the force of a practic 
man. Iam told that the bogie engines answer well. 
These engines run the G. N. trains from Manchester 
to Retford and back, and it is well known what 
excellent time the trains keep, notwithstanding tho 
extra mileage they have to perform in excess of 
other routes. The L. and Y. was alluded to in the 
former letters, but in such a disparaging way that I 
think it is only fair some one should come to the 
rescue, thongh it is late in the day. I believe it is 
in Vol. XXIV. that a correspondent speaks as if 
the improvements had only then (1876) been effected 
in the locometive department. He is surely in 
error, for in 1868 they brought out some new 
engincs with a flush boiler, having a valve only, and 
placed over the firebox. Some passenger engines of 
this type came out in 1869, Nos. 79, 49, 55, 85, 
and 86. with outside cylinders; these I saw at the 
time. Then, in 1871, passenger engines were built 
with inside cylinders, and this pattern has beon 
adhered to, with the addition of a “cab” about 
187 f. nnd last year a dome on the centre of the barrel. 
In 1873 some 4-coupled 6ft. 6in., from the L. and 
N. W., were added. Then in 1876 came the 
engines that were originally ordered for the G. N. 
with 4-coupled lending drivers of 5ft. 6in., and 
although the men do not like these engines for the 
mannal labour they eutail in working them, yet the 
engines do their work well, and take fast and slow 
trains in turn. These engines are numbered in tho 
East Lance. section—viz., 605, 611, 632, 635, 617, 
652, and 659, and this leads me tə correct a corre- 
spondent, and also A Salford L. and N. W. 
Driver,“ who, in writing on these enginer, men- 
tioned 562, which they evidently meant for 652, as 
the tormer No. is among goods engines. 

I must admit the L. and Y. basa great many 
varieties of locos., perhaps more than any other 
company; but it has often appeared to me that a 
copy has been taken from this line, and another 
from that, and so on, until a great number of 
different styles (I can count above a dozen) appear, 
be-ides the L. and N. W. and G. N. models. Putting 
all this aside, the Lanc. and York. Railway is one 
that will bold its own with the otber lines, and 
thongh it has been spoken of as a local line it is 
really something more, as a glance at the railway 
map will show. 

I hope tkis letter—longer than I intended it to 
be—may help to enlarge the interest in locomotives 
in the readers of the MECHANIC, and that other 
railways than the Great Northern and Midland may 
be brought into prominent notice. 


Manchester. R. N. H. 


P.S.—If correspondénts would send, and the 
Editor would kindly illustrate, remarkable locomo- 
tives from time to time, it would increase the in- 
terest, and be an additional attraction. 


MICROSCOPICAL OBJECTS. 


[14205.j}—A NEw and novel mode of producing 
one of the most beautiful objects for the microscope, 
and particularly for the binocular, is as follows :— 
Get a tin cell, and after fixing it toa glass slip put 
into it a solution of sulphate of copper and gelatine. 
Let it stand for some time, when the tin cell will 
produce a kind of galvanic action, and the result 
will be the most beautiful and wonderful formations 
of metallic copper ever seen; they are like the most 

beautiful golden feras of the most gorgeous shape. 

1 have also tried experiments with other ealts, and 
with the same result. If any of our readers want 
any further information I shall only be too happy to 
give it, and I am quite sure no cabinet will seem 
complete without one or two of these slides when 
Randolph Richardson. 
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ON THE ANGULAR APERTURE OF 
MICROSCOPICO OBJECTIVES. 


14206. —TEHR letters of Mr. Wenham on the 
angular aperture of microscopic ebject-glasses, in 
the EnexiisH MECHANIC of the 8th and 29th ult., 
contain several points on which we are prepared to 
remark; but, before doing so we would ask that 
gentleman kindly to answer one question— Why 
should the angle of an adjusting objective be mea- 
sured when the lenses are at the closest, and not 
when adjusted for uncovered objects? As the 
adjustment is aimply a remedy for aberration pro- 
duced by glass covers of varying thickness, and as 
the thicker covers require a closer approximation of 
the lenses, one would suppose the measurement 
taken when the objective is adjusted for the uncovered 
object to be the correct one. Richd. Nickols 


Martin M. Bull. 
Jersey, April 4. 


SHIP CLEANING APPARATUS. 

[14207.}—ExprrIMENTs have just been made at 
the Royal Dockyard, Chatham, with an invention 
for cleaning ships’ bottoms whilst aflout. the one 
selected being the invention of Mr. H. J. Cole, engi- 
reer, of London. The experiments were carried 
out under the superintendence of the inventor, and 
in the presence of Admiral Superintendent Fellowes, 
C.B., Staff-Capt. Batt, Capt. Richards, ef the Med- 
way Steam Reserve, the Chief Constructor, and other 
officials, on board the Northampton ironclad in the 
repairing basin, and fome consider able portion of the 
ship's bottom was scrubbed, each time the brush passed 
leaving the zinc sheathing quite bright. It was 
afterwards, by the wish of the Admiral Superinten- 
dent removed on board H.M.S. Superb (she being in 
dry dock), the object of this being to see its action 
as it were under water. Here it was made to pass 
many times from the keel to the hammock-rail and 
back again. Thie was accomplished by about six or 
seven blue jackets, aided by a winch, the whole being 
controlled from inboard the vessel. This apparatus 
consists of, first, a keel-traveller, having on one side 
two Vaucanson or ladder chains made fast. It 
also acts as a distance piece to keep the chains the 
proper distance apart. The keel traveller is hauled 
own to the keel by means of two ropes being made 
fast to the opposite side to the chains ; the ropes are 
consequently bronght up and made fast to the oppo- 
site side of the ship to the one being operated upon, 
the loose ends of the chains being inboard on the 
side being cleaned. The brush or brushes are about 
4ft. long, and are mounted in segments on a oylin- 
der, which, by its own buoyancy, floats. The cylin- 
der is mounted on a spindle and frame, and on each 
end of the spindle and between the sides of the frame 
is keyed a pinion whose teeth engage into the links 
of the ladder chain, which is passed between the 
rides of the frame under rollers and over the pinions. 

It follows if the brush is hauled up or down a rotar 

motion is given by the pinion and chain. The brus 
is made to press hard or soft 7 rag the ship by 
adjusting legs. Each end of the brush frame is 
connected to the other by arms, to which are 
attached on the top side a rope for hauling up 
purposea, on the under side one for hauling down 
purposes. This one is also passed through a wheel 
guard on the keel traveller, and the loose end 
brought up the sbip's side under the brusb and over 
a suitable pulley on the hammock berthing, and 
wound round one barrel of a winch. The first or 


hauling up rope is also brought up the same side | [ 


and over a pulley, and wound the opposite way 
round the other barrel of winch, so that when the 
winch is being turned one rope is being paid out and 
the other is being wound in. The ends of the chains 
which are in are also over pulleys and have 
hung or attached to them by a peculiar hook weights 
which keep them taut, and also act as a spring 
sllowing the brush to travel over the wall or over 
the bilge portion and always keeping it well up to 
its work. It will be understood from the foregoin 

this apparatus works athwart ship, and not as o 

old fore and aft. Once down and up polishes the 
zinc. To olean a fresh place the pulleys on bam- 
mock berthing are slid along the necessary distance 
the ropes holding the keel traveller are loosened, an 


the traveller hauled along the keel. They are then 
made fast again. The winch turned as before and 
a fresh place is cleaned W. H. G. 


PARALLEL VICES. 


[14208.J—I SEND you two forms of parallel vice 
which have been recently devised, and which may 
interest your readers. The first, which is the inven- 
tion of Herr H. Baecker, of Remschied, Germany, 
is intended as an improvement upon the present 
method of screwing and unscrewing vices, the ordi- 
nary straight mandrel, with its sliding handle, not 
only requiring a considerable amount of physical 
power, but occupying much time, besides unsteady- 
ing the band of the operator where the work has to 
be shifted frequently. Herr Baecker obviates these 
defects by Appiying a toothed gearing to the mandrel, 
which is actuated by means of a worm attached to a 
handle placed in a position convenient for the 
operator. 


Fig. 1 renders the construction sufficiently clear, 
but it is obvious that the arrangement of the details 
may be variously modifed ; for instance, the toothed 
wheels may be placed between the jaws of the vice, 
and the mandrel instead of extending backwards 
may project in front. As shown, the mandrel has a 
toothed wheel secured to it, which gears into a 
larger wheel, the latter being actuated by a worm 
connected to the handle, which is thus placed in a 
position very convenient for the band of the operator. 
A slight exertion of physical force will release the 
work, which can be adjusted by the operator’s right 
hand, the steadiness or delivery of touch of which is 
not upset by the necessity under other conditions of 
using it to screw up the jaws. 


FI C. 
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The other vice has been patented by Mr. J. Lynde, 
of Philadelphia, and has several features which will 
commend it to the attention of mechanics. In all 
vices, and especially in parallels, it is essential that 
the pressure of the grip may be brought as near to 
the resistance as possible, while means of quick and 
accurate adjustment are provided. These qualities 
Mr. Lynde claims for hisvice. In the accompanying 
illustration (Fig. 2) it will be seen that the front jaw 
moves, while the back one is stationary. In use the 
front jaw is adjusted to the work as nearly as the 
rack will allow by revolving the screw; the pawl is 
then dropped into place, and the screw is tightened 
up. This operation has the effect of applying the 
pressure in the direction of the dotted line passing 
tbrough the centre of the pawl, or in direct oppo- 
sition to the resistance, whereas, if the pressure is to 
be applied in the direction of the other dotted line, a 
tippiug strain is brought on the jaw, which thus 
acts as a lever tending to wrench the base or bar. 
The maker’s claim of stiffness seems to hold good, 
and the quickness with which the vice can 
operated leaves little to be desired. As regards the 
latter point, however, if would seem impossible to 
devise a more rapid method of 0 the jaws 
than that employed in Stephen’s and Hall’s patente, 
but it may be doubted whether those vices are not 
exceptionally liable to rapid wear and chance injury. 

submit these remarks, however, for the criticism 
of your readers, amongst whom I believe there are 
many skilled amateurs as well as professional 
mechanics. Oberhof. 


TY PO-ZINCOGRAPHY v. COLLOTYPIC 
PRINTING. 

14209.] ON p. 577 of the last volume I described 
a process for obtaining blocks for surface printing 
by etching zinc with an acid. The design to be 
engraved can be obtained either by photography or 
by lithographic transfers from paper, stone, steel, 
and copper plate line engravings, or type. When 
obtained these blocks can be printed in an ordinary 
typographic press, and require no special know- 
ledge or skill in their manipulation, the only techni- 
cal knowledge wanted being in their 5 
which is done, of course, by duly qualified operators. 
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Since my description appeared I have notioed one 
or two letters in which the correspondents deery 
typo-zincograpby on account of the alleged difficulty 
in the original production of the blocks, and recom- 
mend various of the gelatine processes, beeause of 
the comparative facility with which the printing sur- 
face is obtained. Certainly that is obtained more 
easily, but then it has to be printed in a lithographic 
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press, which at once does away with one of the 
chief advantages claimed for the zioo process—that 
of being printed withtype. Then, again, the printi 
requires considerable manipulative skill ; this has to 
be got by apprenticeship, and weuld net be found 
in an ordinary lithographic printer. Indeed, nearly 
all these gelatine processes are the subjects of 
patents, and the proprietors insist on printing all 
copies themselves, so that not many printers would 
care to venture on attempting them. Again, all 
these processes depend on photography for their pro- 
duction, and if you want to reproduce, say, a steel 
line engraving by their agency, qos have first to 
obtain a proof in the usual way, then take a nega. 
tive of the proof, and finally photograph it on the 
gelatine: surface, all these preliminaries taking time 
and causing an extra expense. While in typo-zinco- 
graphy, as I bave before etated, a transfer may be 
obtained in a very short time and at a trifling cost. 
The prices for engraving zinc blecks range from 4d. 
to 8d. the square inch---this is, of course, exelusive of 
drawing or photographing. The latter usually costs, 
I think, about 2d. a square inch extra, but it will 
be seen at once how’ much cheaper it is than wood 
engraving or heliotypy, the fermer costing from 
Is. 6d. to 33. 6d. per inch, and the latter so much 
per 100 proofs. The artist may draw on transfer 
paper or stone, which is but little more trouble for 
him then sketching in pen and ink. He can then 
send his transfer to the zincotyper, who engraves it at 
the very moderate cost I have named, and the 
blocks can then be sent to the publishers to be 
printed as they desire. In Leitch’s process, by a 
very ingenious mechanical apparatus, the design can 
be enlarged, reduced, or distorted. The annexed 
diagram shows the result of such treatment. A is 
the original design, B is a corresponding reduction 
C may be supposed to be a lateral, and D a vertical 
extension, while E. is a type of any irregular four- 
sided figure, which can be obtained by the distortion 
of the original square. These distortions are 
obviously unsuitable for cartographio reproduction, 
but they introduce a striking novelty for t 
marks, show cards, &c. The reduction or enlarge 
ment proper by this apparatus saves the coet of 
taking a negative; but for obtaining facsimiles of 
existent drawings, maps, &c., recourse to photo- 
graphy is necessary. 

I am by no means wishing to throw any discredit 
on the gelatine processes, for most beautiful work 
can be got from some of them, but they are not by 
any means applicable to the same objects the zinc 
blocks are intended for. It is also unfortunate that 
they will net yield long numbers—5Q0 is rarely 
exceeded—and the last proof always shows a consi- 
derable falling off in vigour and detail when com- 
pared with the first. Most of these collotypic pro- 
cesses depend on the fact that bichromatised gelatine, 
when exposed to light, becomes hard and insoluble in 
the direct ratio of its exposure. Thus in a gelatine 
film, properly printed under a negative, the densest 
blacks she d be quite horny, and the clearest 
white of a soft and absorbent nature; a damped 
sponge is then passed over the surface, causing the 
parts unacted on by light to swell slightly. A litho- 
graphic roller saturated with ink is then applied to 
the film (and it should be noticed that it is of the 
first importance that the ink should be perfectly even 
and regular; amateurs will find a decided difficulty 
here), when it will be seen that the ink adheres to 
the gelatine in the ratio of its horniness and insolu- 
bility, the soft parts that retain water not allowing 
the ink to remain thereon. When sufficiently inked 
up a sheet of paper is laid over it, and a proof is 
pulled in the lit ographic press. [t takes about twice 
as long to print one of theee as it does a litho print. 
The beliotype has hitherto been the most popular of 
the collotypic processes. In this a film is prep 
from the coarsest gelatine, with an admixture of 
chrome slum, the latter serving to render the gela- 
tine tough and insoluble, but does not impair its 
property of absorbing water before exposure to light. 
The film is made on a sheet of levelled plate glass, 
but is stripped off before printing in order to insure 
sharper contact with the negative. After exposure 
the back is sunned behind ground glass, to make it 
hard and durable, and the film is then squeezed 
down on a flat zinc plate, and is printed therefrom. 
In all the other processes of this nature the film 
remains on the plate-glass during the whole of the 
manipulations, and has to be cemented to a flat 
litho sone or slate slab to be printed from in & 
lithographic press—an operation which, it may be 
well imagined, requires considerable care, for if a 
stone is liable to fracture, how much more so wo 
a brittle glass plate be? The Albertype and Capt. 
Waterhouse’s method are the most notable of these 
latter processes, and they are so well known as 
not to require more than a passing allusion. 


There is one great disadvantage connected with 
all these gelatine methods of photo-mechasical 
printing, and that is, that they cannot be retouched. 
If the exposure has been too long the fine spaces 
will be clogged up and print dirty, while if it has 
been too short, the fine lines will not be seen at all. 
These imperfections must eitber remain or the 
be destroyed and a fresh ouo printed, and if, after & 
whole day’s exposure in winter, the result is not 
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satisfactory, the feelings of the operator may be well 
pictured. In a zino plate, however, one can 
eliminate imperfoctions with a scraper, and draw in 
fresh work with a fine camel-air brush, just as is 
done on stone, and a wrongly exposed plate may 
thus Le rendered passable. Ernest A. Nuth. 


PURIFYING WATER. 
14210. }]—IN answer to S. M. P.” (letter 14153) 

w me to inform him that different waters, like 

different diseases, require different treatment to 
purify them, and that all waters, no matter how 
impure they may be, can be made quite pure for 
drinking or other domestic purposes without dis- 
tiation, providing the proper materials be used, 
and sufficient time allowed the reagents to act ; but 
in meny sampi of water I have found distillation 
to be quickest and cheapest mode of purifying 
them. All filters in use that I am aware of only 
parify the water from solid impurities mechauically 
suspended in the water. The following is a descrip- 
tion of a filter that I have often used, which purifies 
foul water from organic impurities held in solution 
as well as from suspended solids. Take any suitable 
vessel with a perforated false bottom, and cover it 
with a layer of animal charcoal, on the top of that 
spread a layer of iron filings, borings, or turnings, 
the finer the better, mixed with charcoal dust; on 
the top of the filings place a layer of fine clean 
siliceous sand, and you will have a perfect filter. 
Allow the foul water to filter slowly tbrough the 
above filter, and you will produce a remarkably 
pare drinking water. Before placing the iron filings 
in the filter they must be well washed in a hot 
solution of soda or potash, to remove oil and other 
impurities, then rinse them with clean water; the 
filings should be mixed with an equal measure of fine 
ebarcoal. If the water is very foul it must be 
allow: d to filter very slowly. The deeper the bed of 
iron filings is the quicker they will act. 

The above is a simple, cheap, and very efficient 

filter, superior to any other filter that I know of, and 
it has the advantage of being free to every one who 
chooses to make it. I bave not taken out a patent 
for it, and I am not aware of any other person having 
done s0; I think I am the only per⸗on who bas ever 
used it. I should like if S. M. P.” or some other 
coutributor would try it with different waters, and 
give their experience and opinions. A very good 
test for the efficiency of any filter is to add some 
urine to the water before passing it through the 
filter, and then testing the filtered water to see if 
the urine passes through unchanged; if it does, 
then the filter on acts mechanically. 

The addition of permanganates to water will not 
destroy Bacteria, but the addition of hydrochloric 
acid will. If you have to purify water containing 
Bacteria you must first add hydrochloric acid to the 
water till it is slightly acid to test paper; that will 
destroy the whole of the auimalcula, then add suffi- 
cient lime water to neutralise the acid, then pre- 
cipitate the lime with oxalate of ammonia, and filter 
through the iron filter described above. The foulest 
ditch water, treated as above, is rendered quite pure 
and fit for drinking. 

I may mention that I bave made it a practice 
during the last 27 years to boil all my drinking 
water. Itis the safest plan for a man moving from 
place to place. You cannot always carry a filter 
and chemicals about with you, but you can always 
manage to get boiled water; people talk about it 
being vspid and tasteless, but I am used to it, and 
like it. Wm. Burna. 


DISTILLATION OF COAL. 


Catholic University College Kensington, W., 
April 9, 1878. 


TIRE FASTENING. 


14212..—I sEND a diagram and description of 
ton’s patent tire fastening, which I have lately 
deen in une. It has has given great satisfaction 
upon the Caledonian and other railways. 
As in several other systems of tire fastening, it is 
impossible for a tire to leave the wheel even if 
broken into several pieces, and I may mention that I 
ve seen an experimental waggon, which run 
1.000 miles with the tires purposely cut into two, 
three, four, and five pieces. The following explana- 
tion of the diagram will make the construction 
perfectly clear :—Fig. 1 is an elevation of the clip 
Ting, showing the two tongues upon it marked in 
black. f Fig. 2 gives a section of the ring in black. 
Fig. 3 ia a view of the ring showing the screw thread 
upon its eriphery, also marked in black. Fig. 4 is 
oe section of rim, tire, and clip ring, showing 
soe latter in black. The fillet of the tire, Fig. 4, 
5 at A for the purpose of receiving a tor gue 
Corresponding size, which is formed in the wheel 


— 
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The advantage claimed for this fastening is, that 
it entirely does away with rivets through the tire 
and set screws, and dispenses with a number of 


attachments, such as bolts and nats. 


April 8rd. O. N. 8. 


30. 
[14213.]-—THE accompanying digia 

the working of this mysterious sketching figure. 
G. floor of stage; E, pedestal ; F, rod passing freely 
through the ball and socket joint, D; C, ball and 
socket joint, the socket of which was attached to the 
end of rod, F, the ball being attached to the short 
or sketching arm, which arm passes through a fixed 
ball aad socket joint in shoulder of figure; K is the 
sheet of curved paper the figure sketches upon; A, 
the pencil with a spring at back, which is put into 
the automaton’s hand; J, a flat piece of board on 
which is laid the drawing to be copied; H, a fixed 
pencil with which a confederate underneath stage 
goes over the drawing, and which is reproduced by 
the figure at K. Minor details, such as the joinin 

of the rod, F, part of which is in the antomaton an 


part in pedestal, and which are joined after the 
figare is placed on the pedestal, and the arrangement 


for lifting the pencil from the paper when required 
need not be described, as a little in 
part of any one wishing to make such a figure will 
readily suggest them. . 


nuity on the 


W. C. P 


BRUSH MAKING. 
(14214.]—I sExND this little account of brush- 


making, hoping that it may interest your readers. 
The wood, after being seasoned in the air for some 
little time, is cut into logs about 4ft. long. These, 
if very stout, are split down with wedges. One of 
the halves then goes to the large circular saw, which 
is about 3ft. in diameter, and is cut again, so 
making the log at last into quarters. The quarters 
are cut into octagon form. The pieces of wood, when of s t 
cut so far, are about 3 or Ain. in diameter; they are | tance where it was just distinotly audible, 
then left out in the air for a few days in the dry. | it less than a ten-millionth of a centimetre, while 


recessing the rim at B. Two tongues, 
and E respectively, are formed on one 
side of the clip ring by recessing it at C, avd upon 
its outer circumference a screw thread is cut, indi- 
cated by the letter F. To receive this a correspond- 
ing thread is cut in the tire, and to receive the 
tongue, D, a groove is turned in the rim of the 
wheel centre; likewise for the tongue, E, a corre- 
sponning groove in the tire, as shown in the drawing, 

ig. 4. In making up these wheels tbe centre is 
dropped into the tire after the latter has beeu 
slightly heated ; the ring is then screwed into posi- 
tion, and thus the rim and tire are firmly bound 
togetber at every point throughout the entire cir- 


m will explain 
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They are then brought to the second circular saw, 
which is about 2ft. Gin. in diameter, when they are 
out across in lengths of about 14in. according to the 
kind of brush that they are intended for. These, 
after being piled up, are taken to the lathes, where 
they are truly centred and turned, and are after- 
wards bored with a centre bit chucked in the lathe. 
To make the hole for the handle. The brush 
head, in order to be bored at the proper angle, is 
brought up to the centre bit with a sliding table. 
Bat previously to this the double brush-head has to 
go again to the second circular saw to be cut in two, 
so making the one double head into two. These 
have now to have the sides of the edges bevelled off 
with the plane. The brush head now goes to the 
last-maker's knife, where the ends corresponding to 
the bevel taken off by the plane is also taken off, 
so as for there to be a bevel all round the edge of 
the brush head higher on the inside of the brush 
head than on the outside. The brush head now goes 
to the boring latke. The man either sits or stands 
on a tripod stool ; the lathe has a breastplate for the 
workers to lean against. The bit runs at a very 
high speed, and as he sits on the stool pulls the head 
towards him. After this the head has to go to 
another lathe, to have the hole drilled for the nail 
that is to hold the brush bandle. The head now 
goes to what is called a pan-hand—that is a person 
that puts in the bristles or hairs, who sits before a 
large pan of boiling pitch, with a table scooped out 
fcr bim to sit nearer the pan. There is an apron 
that is nailed to this table and is to be tied round the 
waist. They also sit on a stool, only much higher. 
The workers have a bundle of hairs and a lump of 
whiting near them, which is used to keep the pitch from 
sticking to their fingers. They now catch up a little 
bundle of the hair or bass, whichever it might 
happen to be. They now very quickly twist a piece 
of common string of about 4in. round the end of the 
little bundle of hair. It is twisted round very 
tightly, and, holding the end of the string by the 
thumb, they dip it in the pitch, which is then 
inserted into one of the holes made in the brush- 
head. Then, with a dexterous turn of the brush- 
head, holding the little bundle of hair in the hand 
uite still meanwhile, the bair is pushed in some- 
thing like a spiral twist. After all the holes have 
been filled, it is then taken to a large pair of 
shears, where a wooden guide is inserted in the 
side of the brush. It is then cut, so as to make 
the hairs all of one height. The brush is then 
allowed to dry, and then the back is sand-papered 
off. The smaller kinds of brushes are made by 
women, who sit before a vice with the end of the 
jaws facing them. They then insert one of the 
corners of the pow of wood which is alread 
bored taper, and yet drilled right through, whic 
is about Yin. long, and from 2 to 4in. in width, and 
fin. in thickness. The women have a leather glove 
to oome over the back and the inside of the band, 
leaving tbe thumb and fingers free. This glove is 
for the left hand, which bas a lot of brass wire 
wound round it. The end of the wire is first 
doubled up and inserted in one of the holes. A 
little bundle of hair is caught up with the right, and 
tapped on the bench to make the bairs level. The 
brass wire that has come through the hole is passed 
round the bundle of hair, and is then nearly pulled 
through, but cannot come through because of the 
taper hole, and so on until the brush is finished and 
the hair out level by the same means as explained 
before. After that the back has to be put on, which 
is either blinded, nailed, or screwed. Blinded is 
where some fine brnds are driven in, and the heads 
of the brads are filed wedge shape, and the back 
driven, on which previously a little glue has heen 
smeared on the head and back of the brush. The 
machinery of the place with which I am acquainted 
consists of 8-horse engine and boiler. It has to 
drive four drilling and four turning lathes, also two 
circular saws, besides other appliances, as well as a 
lathe to carry emery wheels for sharpening the jaws. 
Telescope Tele, 


MOLECULAB VIBRATION THEORY 
OF THE TELEPHONE. 

[14215.1—I nave read with much interest Dr. 
Ferguson’s valuable paper on the telephone, as well 
as the letters of your numerous correspondents on 
the subject. I cannot, however, bring myself to 
accept the molecular vibration theory, even on the 
authority of so geod a physicist as Dr. Ferguson, 
not because it is in itself impossible, but because, to 
my mind, there is as yet no evidence to disprove the 
much simpler explanation of ordinary diso vibra- 
tion. The difficulty to be faced is, I suppose, that 
the amplitude of the vibrations is too small to be 
detected by ordinary mechanical means—that, even 
with the discs in contact with the magnets, faint 
sounds may be heard, and that the magnet itself is 
capable of producing sounds without any disc what- 
ever. 

With regard to the imperceptibility of the vibra- 


tion, I may note that Lord Rayleigh (R. S. Proc., 


XXVI., 248), has calculated the maximum ampli- 


tude of the sound-wave of a whistle in air at a dis- 


and found 
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he gives it as his opinion that, on a still night, a 
sound of the same pitch (2,730 vib. per sec.), whose 
amplitude was only a hundred-miilionth of a centi- 
metre, would still be auditle. These calculations 
were based on the amount of energy expended on 
producing the sound, and as it is highly improbable 
that the whole of this was consumed in produeing 
sound alone, the estimate is certainly too high 
rather than too low. Now the telephonic vibrations 
may far exceed these figures, and yet be quite in- 
appreciable by any means of measurement we can 
apply. All that is necessary is that the motion of 
the plate should be suiliciently sudden in proportion 
to its areas to expend its force in producing vibra- 
tion instead of mere currents in the air; a condition 
which at once explains why powerful, but comparsa- 
tively slow, undulations are incapable of scundirg 
the telephone; and why the pronga of a tuning fork 
produce so little sound with their ample motion. 

Of course, with very thick plates we must con- 
ceive the vibration as originating in the surface 
of the plate neurest the magnet, and propa- 
pagated as a wave through the plate itself, so that 
the question of molar or molecular motion becomes 
in this case rather ono of terms than of fact. 

With regard to sounds produced by the magnet 
itself, I need only point out that Joule has shown 
that magnetization increases the length of a bar by 
sometimes as much as 1-27,000th of ita length—a 
motion amply sufficient to account for the sound- 
waves produced. Henry R. Procter. 


THE ANHYDRIDES. 


14216.I— TE anhydrides are substances derived 
from acids by the abstraction of sufficient oxygen 
and hydrogen to form water—two molecules of a 
monobasic acid being required to form the corre- 
sponding anhydride, thus 2EtCOHO propionic acid 
= (CEtOXO the anbydride, plus water OH». 

The anhydrides of dibasic and tribasic acids con- 
tain the elements of these acids minus a molecule of 
water, thus succinic acid 


COHO co 
C-H, = OH.: = C.H,O 
COHO CO 


There are anhydrides of the monohydric monohasic 
acids (Cn Han + 3)2(CO)20 and (Cu Han — z) (COO, 
anhydrides of the dihydrie monobasic acids Collon 
+1).(CO)3, and anhydrides of the dihydric dibasic 
acids CnHen(CO):0. The anhydrides of the organic 
acids are similar in appearance, being oily bodies 
heavier than water, while the anhydrides of the inor- 
ganic acids are dissimilar, assuming various forma, 
solid and gaseous. The anhydrides of the organic 
acids unite with water to form the corresponding 
acids. 

The anhydrides of the monohydric monobasic 
acids of the acetic and benzoic series are acetic 
(CO)sMe.0, propionic (CO)sE'20, butyric (CO}2PreO, 
valerie (CO):Bn.0, caproic (CO) HzO, oenanthylic 


(CO)2Cp20, benzoic (CO)\Ph:O, acetobenzcic 
(CO)sMePhO, caprylic (CO) Cy: O, pelargonie 


(CO):Pes0, and pulenitie (COhzPazO. These auhy- 
drides are produced by the action of the chloracids 
on the potassic salta of the acids. Phosphoric 
chloride, PCl;, acting on acetic acid forma the 
oxychloride thus: Cil;COHO + PCI, = CH,COCI + 
POCI; + HCl. Acetic anhydride is formed by the 
action of CH3COCi on CH;COKO, producing 


* 
{Come or (CO), (CH;):0. 


It may also be obtained by the action of phos- 
phoric oxychloride or potassin acetate, thus: 
POC]; + 6CH3COKO = 3KCl + KPO, + 
3(CH3)2(CO),O. In this reaction the oxychloride of 
acetic acid is formed, when it immediately reacts on 
the excess of the potassic acetate, thus: POCI + 
38CH;COKO 3CH.COCI + KPO, and 
3KCl. The anhydride in tbe above reactions is 
formed hy a substitution of the group CH;CO, in- 
stead of K in the group CHCOKO ; thus, represent- 
ing the action graphically, we have: 


H O O H 
A- C-C-O-Kk u- G- UR 
H 1 
H O O H 
KCl + HG '-0-C_¢-H; 
11 1 


the K and the Cl unite and form KCl, and the 
vacant bond of O is sutisfied by that of C, as shown. 
Acetic anhydride is a colourless liquid having a 
high refractive power and the odour of acctic acid. 
It dissolves slowly in water, giving off heat, and 
forms acetic acid. When exposed to the air it 
absorbs moisture, thus: 


ae 
O 


+ OH: = 2CH3;COHO. 
C\CH3)O 


The anhydrides of the dihydric monobasic acids 
are formed by heating the acids; thus Ce HH OCOHO 
gives off OHg and becomes CgH4COny, the lactide after 
being heated. Water dissolves this lactide slowly, 
forming the acid. Boiling alcohol also dissolves it, 
from which it erystallises on cooling into rhombic 
prisms. It absorbs ammonia, and is converted 
into an amide, thus: CsHyCO, + NH;=C.H;,CO2N Ha 
The anbydrides of the dihydric dibasic acids are 
formed by the abstraction of water from the acid, 
either by substances having a strong affinity for 
water, or by beat: thus suceinie aeid. C.Hy 
(COHO)s, gives off OHs, and becomes CoH, (CO) O, 
the anhydride. In the same way tartaric, malic, 
camphoric, and phthalic anhydrides may be obtained 
from the corre-ponding acida by heat or by distilla- 
tion with phosvhoric anhydride, When benzoyl 
chloride, C;H,COCI, acts on dry sodic suceinute, a 
mixture of benzoic and succinic anhydrides is the 
result. 

Mixed anhydrides may be obtained by using the 
henzoic, euminie, &e., oxvehlorides to decompose 
the dry salts of benzoic, salicylic, ciunamic, cuminic, 
Ko., acida : thus, by decomposing dry sodice cinna- 
mate with benzoyl chloride. henzo-cinnamie anhy- 
dride is obtained, thus—CsH;CUNaO + C,H COGI 


= NaCl + H. O. Hugh Clements. 
CH; 


KENTISH RAGSTONES AND 
i CRYSTALS. 

(14217.1— NorwirnsTAN DING “G. J. Hs” 
attack in letter 14155, p 6, on myself, I am disposed 
to think that he has dore good service by calling 
attention to my letter (13824, p. £28), challenging its 
accuracy in letter 13917, p. 503, where he made some 
statements about primary and secondary forms of 
crystals, with which I could not agree. These seem- 
ing erroneous ideas led me to suppose that crystal- 
lography was not ‘G. J. H.’a ? ferte, and induced 
me toask bim to explain more fully what he meant. 
In letter 14019, p. 579, he entered into a very full 
and lucid explanation, illustrating bis remarks by 
reference to neatly oxecuted figures. In this letter 
he dispelled any doubts I had previously entcrtained 
as to his abilities in this direction, for G. J. H.” 
was not sparing either in d‘agrams or in explanations, 
which were not always clear; but wh ther this was 
the fault of the figures or the composition it would 
be hard to discover. Certairly it is not ro easy to 
render intelligible drawings cf models on plane sur- 
faces as the models themselyes. 

I did not complain of this haziness of description 
previonsly, simply because I wished to be as lenient 
as possiblo toa contributor who was so unsparing in 
his efforts to elncidate the mysteries of cryatailo- 
graphy according to his topsy-turvy or cart-before- 
horse system. 

In myvoriginal letter I stated that the crystals 
referred to were found in a quarry near Harriet- 
sham (not Harrietshaw, as printed in error), seven 
miles along the road from Maidstone to Lenbam, 
and that they were composed of calcic carbonate con. 
taining iron. 

I observe that Daghbert,“ in letter 14187, p. 
96, states that his analysis coincides with mine, and 
that, without presuming to be a mineralogi-t, he 
believes that the crystals are the same as I stated. 
“ Daghbert’”’ gives a very accurate description of 
the appearance of the crystals, as well as the results 
obtained by various reagents. Although I verified 
the composition of these crystals by various organic, 
as well as inorganic, reagents, I did not in my ori- 
ginal letter state the modus operandi or extentof that 
verification, merely because I did not care to be 
tedions. I stated the conclusions I had arrived at 
without giving any reasons for arriving at them. 
I did not know but that the readers of our valuable 
journal might be we'l acquaintcd with the crystals 
formed on such a well-known stone as the ragstone 
of Kent. However, it appears that these crystals 
are practically unknown, as J. H. Collins, an 
eminent authority on mineralogy, appears to know 
nothing about them. And“ G. J. H.,“ who is cer- 
tainly not a novice in his knowledge of minerals, as 
any one may see by a reference to his last produc- 
tion, is entirely at sea. Had I known that such 
was the case I should have entered more fully at 
first into the probable reasons why these crystals 
(if they do) should assume the form of the pen- 
tagonul dodecahedron. G. J. H.” in all his letters 
takes no notice whatever of the iron which I stated 
was present in the erystals. He quite gratuitously 
assumes that the crystals were calc spar, calcie car- 
bonate pure and simple. 

He confounds en'cic carbonate with a compound 
containing iron. Now, T agree with bim that it is 
utterly impossible for calcic carbonate to crystallise 
in the monometric system, yet I do not think the im- 
possibility is quite so obvious when we consider that 
iron is the form of a sulphide does erystallise in 
that system. Then, since iron is present in the 
mineral, why should it not take theinitiative, and form 
the pentagonal dodecahedron rather than the six-sided 
prism? Can “G. J. H.“ answer this question? 
Besides, why should these crystals not be pseudo- 
morphs of calc spar after pyrites, as J. H. Collins 
suggested? Mr. Collins's theory accounts for the 


l 


iron present, and for the monometric form, which is 
a favourite form for pyrites to assume. Now that 
“ Daghbert” has sent Mr. Collins specimens, I hope he 
will determine what the crystals really are, and so 
end G. J. H.'s” suspense. I observe from an 
article of Mr. Collins’s, p. 81, that the pentagonal 
dodecahedron very closely resembles tho six-sided 
prism. This close resemblance was referred to by 
me when I asked G. J. H.“ could the six-sided 
prism become so modified as to bo undistingnish- 
able from the pentagonal dodecatedron. But 
“Q. J. H.” seemed to think that if they were 
exactly alike it would be easy to distinguish the 
one from the other. Well, if he lives in London, I 
sball be glad to show him the only specimen I have 
at Westminster, any day he names, and orally 
discuas the matter with bim. 

“G. J. II.“ accuses me of going off into col- 
lateral subjects in my letter of March 15. I have 
re-read that letter, and cannot observe any going 
off. I confined myself strictly to a discussion of 
the points raised in his previous letter, and 
„G. J. H.“ was the first to go off the lines of the 
controversy. Which of us introduced the erystallo- 
graphy? Who inserted diagrams and entered into 
tedious detail? Compare the length of his letters 
with mine, and judge which of us has studied 
brevity? And now, when he has got entangled in 
the meshes of crystallography, he thinks it is time 
to wind up the discussion. G. J. H.“ has an 
inverted idea of erystallography, and has evaded 
the question I put to him as to primary and 
secondary forms. While thanking ‘f G. J. H.,“ on 
behalf of the readers of the ENGLISH MECHANIC, 
for so much of his system as he has vouched to give 
us, I am still sorry that he did not give us a fuller 
account of it. Hugh Clements. 


(14218 ]—I HAVE received a letter from a corre 
apondent of the ENdLISsH MECHANIC (“ Dagh- 
bert), who sends me some crystals “of the same 
kind as Hugh Clements—he obtained his in my com- 
pany.” These crystals are undoubtedly ordinary 
calcite crystals, short hexagonal prisms with tri- 
hedral summits. They only simulate true pen- 
tagonal dodecahedrons, and have no crystallographic 
relation whatever to the cubical system. 

J. H. Collins. 
LS ace) 

ErraTa.—Ketones, letter 14189, p. 96.—For 
dead, line 16, read “ diad ’’; for eltride, line 44, read 
cthide,“ and for (C:H4)}}, line 46, read (C 2H)“. 
—HUdH CLEMENTS. 

ERRATA. — STRONG TELEPHONE. — In letter 
14170, p. 93, the last word but five is a misprint. 
Instead of my it ought to be a.“ - JohN 
FORTUNE. 


The Eddystone.—A Parliamentary paper recently 
issued gives a report from the Corporation of 
Trinity-house to the Board of Trade on the prac- 
ticability of removing the Eddystone rocks, instead 
of re-building the lighthouse thereon. The Elder 
Brethren stute that the use of the light is not con- 
fined to warning against an isolated danger, with 
the removal of which its functions would cease, but 
that the existence of that danger in affording a 
platform for the exhibition of a light has become 
not merely the means of giving a good lead into 
Plymouth, but of determiniug position, and of pro- 
viding an essential link iu that chain of general 
passing lights which, as defining a straight course 
up and down the English Channel, may be regarded 
as invaluable. Sir Richard Collinson observes that, - 
holding these views, it will be understood, the report 
says, why the Elder Brethren have not given any 
very detailed consideration to the practicability of 
removal; but it bas been estimated that to bini 
the safe minimum depth of seven fathoms, which 
would be expedient in the unmarked approaches to 
such a naval station as Plymouth, it would be 
necessary to remove about 100.000 yards of rocks 
or 1,750,000 tons, to which would have to be added 
the blasting of an inner danger (that of the Hard 
Deeps, at present sufficiently indicated by tie light- 
house), computed at another 250,000 tons, making 
in all 2,000,090 tons of rock to be removed, at a cost 
which cannot be estimated approximately at less 
than £500,000. To restore the rigidity of the foun- 
dation of the existing lighthouse, and to do the 
work necessary to raise the light to 130ft. above 
high-water spring tides, Mr. Jus. N. Douglass, 
engineer to the Trinity-house, estimates would cos} 
about £120,000. Thecost of the proposed new light- 
house is not stated.. The Eddystone Lighthouse 
may be considered one of the most important sea- 
marks in the English Channel. Situated as it is 
about nine miles from the land, it is not so liable to 
be involved in fogs which hang about our shores, 
and being only three miles within the fairway of 
ships bound up or down chanuel, it is of great value 
to the mariner, especially in these days of steam 
navigation, when straight courses can be shaped. 
The outlying daugers are so close that it is only in 
the thickest fogs that the lighthouse is not made 
out in time to avoid the danger. It appears that 
though this rock is in the way of all vessels navi- 
gatiug the Channel, only two vessels are recorded 
to bave been wrecked upon it, and that was in con- 
sequeuce of sheer carelessness. 


A prit 12, 1878. 
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REPLIES TO QUERIES, 


———$- — 


„ In their answers, Correspondents are re- 
55 requested to mention, in each instance, 


tetle and number of the query asked. 


[31855.]—Collodion Transfer (U.Q ).—I have 
had very little experience in this style of work, but, 
as no one else has answered the query I will try to 
‘Struggling Photo” does not say what 
part of the process he wants to know about, and it 
would be tedious to describe the whole—eo I will 
only refer to the transfer of the print from the glass 
If more information is wanted, let 
Having got an enlarged trans- 
must be very thin and clear—I[ 
allow eit to dry. Then a bit of fine paper, which has 
previously been coated with gelatine. is placed on 
its back in a dish of warm water till moistened. 
The picture is then laid on a level place, collodion 
side up, and covered with water; then the gelatine 

aper is carefully laid on, so as to avoid bubbles. 

he plate is then raised to drain the water off, the 
Paper gently rubbed down, and then left to dry. 

Vhen quite dry the edge of the paper is lifted with 
the point of a knife, and pulled away from tho 
If there is 
any tendency to stick, the plate is put into cold 
water fora short time, which helps in the removal. 
In order that the picture may leave the plate with 
greater ease, it is a good plan to rub over the glass 
a bit of whita beeswax, and then polish off as much 
of tbe wax as possible before pouring on the 


do ao. 


to paper. 
S8. P.“ ask ngain. 
parency—whic 


glass, taking the collodion film with it. 


collodion.—OCcCASIONAL PHOTO. 


(31864.]—The Woodbury Process (U.Q ).— 
This process was well described and illustrated by 
Mr. T. Bolas in one of the Cantor lectures delivered 
at the Socicty of Arts a short time since, and will, 


doubtless, shortly be published.—BrETULAN. 


(31872 and 32190.]—Adjusting- Rod.—This tool 


is for the purpose of assisting workmen in ad. 


justing ” the equal distribution of the mainspring’s 


force, in order that the “train” may be impelled 
equally throughout its entire action, in connection 
with which the fusce plays an important part, inas- 
much as the mainspring's force is greatest when 
fully wound up, and least at the point when its ten- 
sion is ceasing. If Ratchet and C. P.“ secure 
the adjustinz-rod to the fusee square, having the 
barrel and fusee only in the frame, with the chain 
on, ani“ setup” half a turn, and wind the chain 
on the fuse until the fusee-cap abuts against the 
„Stop,“ they will find that the adjnsting rod will 
have a tendency to return by the force of the main- 
spring. Tie weights upon the rod are for the pur- 
pose of producing a certaia amount of resistance 
against the mainspring force, and, by moving them 
upon the rod, producing a long or a short lever— 
t.¢., distance from the fusee square—the rod will be 
taken back (the finger should guard the too-sudden 
motion of it), The result may be that the first turn 
may pass nicely and just, freely taking over the 
weight ; the second may go over with grenter force, 
the third atronger than the second, and the fourth 
even yet stronger. If such happens the spring requires 
letting down about three teeth of the ratchet, and 
if the reverse takes place the ratchet requires setting 
up a click or two. In each successive trial the 
weight of the rod will require re adjusting. To treat 
the subject more fully would require a special article 
upon the mainspring and its adjustment.—SECONDs’ 
PRacTICAL WATCHMAKER. 


(31899 and 32127.)—Flute.—Practise wi'hont the 
long Fz key. I had Chas. Nicholson's flute in my 
hands some 30 years ago, and, if my memory serves 

me, it was not fitted with this long FZ key. In his 
„School for the Flute,“ p. 48, he says: “l never use 
it. T. Cridland says: The long C key is of no 
use to me.” This may be a peculiarity. Avoid 
using oil or glycerine upon the pads of the keys ; it 
will clog them, and obstruct your execution. The 
best lubricators are—carefal study and hard prac- 
tice.— OLD AMATEUR. 


{31930.])—Purfling Violins.— The thickness of 
belly should be 3-16 of an ivch, and grooved half- 
way through. The woods used for purfling are 
holly for the white, and dyed willow or holly for the 
black (ebony is teo brittle), one black picce glued on 
each side ot white. But do not attempt to make 

ur fling unless you are quite up to such kind of work. 

tean be obtained at Dawkins's, Charterhouse-street, 
or Metzler's, Great Marlborouygh-street, or any large 
music warehouse, for 1s. 6d. the dozen strips, and 
two strips are enough for one violin. The ribs 
should be 1-16 of un inch thick, and equal throughout, 
and the side linings (of deal) tac sume, about fin. 
deep.— Bosu Faker. 

{31945.|—Time of Fall to Sun.—“ W. G. P.” 
may rest satisfied, I think, that his answer to this 
query, given on p. 44, and referred to on p. 95, is 
correct, as the formula he gives is demonstrated by 
Sir I. Newton in the first book of his Principia,” 
and also by Sinpson in the first volume of his 
**Floxions.” Will “W. G. P.,“ or any cor- 
respondent, favour your readers with the space the 
earth would pass over during the first second, and 
also the spuce it would pass over during the last 
second of its wonderful journey, due regard being 
taken of the varying force of gravity ? — James 
STEEL. 


calculation 5,324 cubic oe of gas per hour at the 


[32181.]—Bleaching Paper (U. Q).— Write with 


(32103. Organio Chemistry. — The graphic 
formula, No. 1, page 20, should be written 


H 
instend of the form there given. I did not observe 
the inaccurncy until it was pointed out by Mr. Grey, 
in letter 14162, page 71, in which he very clearly 
shows by graphic formula how the oxidation and 
hydrogenisation of the aldehydes may tako place. I 
have no fault to find with his view in this respect. 
But with regard to substitution of the name of 
carbinol instead of alcohol I think it is useless, as 
well as highly inconvenient, to multiply the names 
by which the same compound may be known. For 
still retaining the popular term alcohol, by which 
the compounds referred to will be known for ages, 
we nre not thereby prevented from entertaining the 
opinion that cthylic alcohol is formed from methylie 
alcohol by substituting one atom of hydrogen by 
methyl. Referrin’ to the passage which Mr. Grey 
quoted from Dr. Frankland, letter 14127. page 42, I 
should like to know what are the facts referred to by 
him as tending to support his hypothesis. It appears 
to me that the facts are in an embryonic condition, 
and that neither Dr. Frankland nor any other 
chemist will ever discover any difference between 
methyl or ethyl hydride, simply because they are 
identically the same subtance. We might with equal 
reason expect some renders of the ENGLISH M- 
CHANIC to discover that thero was a difference 
between my friend. William John Grey, and 
** Beacon Lough.” I dare say some of them will 
make that discovery, for they are naturally quick iu 
detecting difference where none exist. Mr. Grey 
an vs in the same letter'that the ortho, meta, and para- 
dichlorbenzenes are known. From the graphie for- 
mul it is evident that only these three forms are 
capable of existence. I only know the boiling point 
of two varieties, and should like Mr. Grey to tell me 
that of the third, as well as give me any other infor- 
mation about it that he muy possess, and oblige— 
HUGH CLEMENTS. 


eed Gee Pipes and Meèeters.— J. C. S. 8.“ 
will, I hope, pardon me for having overlooked his 
qnery of the 15th ultimo. page 564. For lighting up 
A large building with 1,000 lights, averaging 5 cubic 
feet of gas per hour, should bave a Zin. service pipe 
from main, which is 32 x 7851 = 70386 cubic 
inches. A 3in. servico pipe, SOvds. from main, with 
a pressnre of lin. head of water, will deliver by 


Q P 
ap. gr. of 420. As VO = 707: 3764 x 1000 = 
5.324 cubic feet. In regard to the 3in. ontlet pipe for 
len rth, he must be gnided by the size and number of 
br.uches taken from it, olso either horizontal, 
ascending, or deseen ling, In descending pressure 
is lost, and in ascending every 10ft. he gains a tenth 
of an inch pressure. A gas-meter for 1,000 lights 
ought to have 8},in. inlet nnd outlet pipes. as there 
is a diminution of pressure by the working of the 


meter. Meters made for a certair number of lights 


: are calculated at 5 cubic feet per hour for each 


ligbt.— F. R. WAITE. 


a solution of caustic potash; it will at once turn 
white on ordinary blue paper.—W. A. S. 


{32234.]—Filter.—Tho price demanded is not out 
of the way, as charcoal is worth about 303. a cwt. 
Derflu“ might take out the charcoal, wash it, and 
dry it before the fire; but it would be much better 
if he could lute it up in an iron box and re. burn it. 
—AQUA. ; 

32238.] — Cement for Guttapercha Cells. — 
Make the jointa by melting the edges of the gutta- 
percha. No cement wunted.— SIMPLE SIMON. 


[32241.]— Stench Closet.— Ves; it could be made 
of cardboard, care being taken to cover all the 
joints air-tight.—J. T. M. 


[32252.]— Top Clack Stick ing.—All the answer 
that can be given is that the clack sticks probably 
by some expansion or contraction of the parts. 
Witbout a measured drawing it is impossible to give 
the reason, aud perhaps not theu.— SWINDON. 


3225 f.] — Clockwork. —“ Almoho”’ can get the 
spring he desires made in Sheffield. or perhaps he can 
buy a second-hand one cheap of the gentleman who 
was going to employ springs for propelling tram- 
cars. I think they could bo seen over the water,” 
but I forget the address—it's some engineer's on the 
Surrey side.— TEMPLET. 

[322553 J—Magneto-Electric Machine.— Mag. 
nets worn out. perkaps; but what sort of machine 
is it? —IN Dovusr. 

ſ32266.]— Patent Leather.—Sce p. 
XXIII. Also Ure’s Dictionary. —J. T 

(32277.]—Diatoms.—Adverting to the replies on 
pp. 73 and 74 respecting the diatom Aulacouiscus, 
fizured by me on p. 22, 1 


397, Vol. 
. II. 


was under the impression 


that the diatom was A. Crux; but Mr. Kitton says 


| 


name of A. Africanus.” If Mr. Kitton would be so 
kind as to furnish me with some further remarks 
of his upon the subject, they would doubtless be 
acceptable to many of our readers. If the diatom 
referred to by me is not identical with A. Kittoni, 
then it would be interesting to know in what 
respect it differs from that diatom.—E. Mawes 
SMITH. 

[32283.1—Filters and Purifying Water.—The 
only trustwortby metbod of parifying impure water 
is to distil it, for however offective a filter may be 
there are some impnrities it cannot remove, while in 
a short time it becomes itself impure.—AQuA, 


(32980 ]—What is a Meter P—Many thanks to 
„A Fellow of the Royal Astronomical Socisty ” for 
the information und advice contained in his letter 
(14087, Vol. XXVII., page 13), but as I happen to be 
in a land where the powers that be have recently 
been go unscientific and benighted as to cram the 
metric system down our throats, and jam it there 
by the lever of law, I think it is advisable to do as 
the hoa ennstrictor does, and arrange things in the 
most convenient manner possible for 05 My 
thanks are also due to A Barrister,” C. B. M.“ 
and Bex. I have derived much useful informa- 
tion from all their answers, but somehow I think 
I have not put my query in the proper shape. 
I wished to get the meter and kilogramme to corre- 
spond with the specific gravity of water at its 
maximum density (temperature 39'2° F.), as com- 
pared with water at 62°F. This, by the answers 
given, would be 1001740. A correspondent in the 
Engineer of the 15th of March, 1878. says that a 
cubic foot of water at 39°2? weighs 62°452lb., making 
the specific gravity 1002101. Nxstrom's ‘ Pocket 
Book anys that one cubic foot of water at 39° Q weighs 
62'3820551b.. and at 62 62:3210591b. = specific gravity 
1°:001075. Tromson’'s “ Cyclopr lia of Chemistry“ 
makes it 1°00:034. and somewhere else (I cannot 
remember where) I have seen it put down at 1'00113. 
Which of all these results is the correct one? 1 
have tried to find out for myself practically what it 
is. Butalas! the weighing apparatus which I had 
atmy command gave results that were nowhere.— 
AJUTO. 


[32302.]I— Midland New Carriages and the 
Re-introduction of the Pullman Car Trains.— 
In my answer, pago 74. reply 32302, which was 
written upon the 14th of March, I mentioned the re- 
introductiouof the Pullman car trains on the Midland 
Railway between London (St. Pancras) and Liver- 
pool and Manchester. These trains ran regularly 
from Mondny: morning, the llth, to Tuesday after- 
noon, the 19th of March, after which date the four 
Midland companies Ist and 3rd class cars upon each 
train were discontinued. Theresult of the 7} days’ 
working wns very satisfactory to the Midland Com- 
pany, but it had the effect of considerably redneing 
the receipts obtained by the Pullman Company's 
“drawing-room cars.“ As the Midland let class 
cars have heen so much improved, aud there was 
„no extra charge ” for ridinz in them, the passene 
gers naturally preferred to travel in the Midland 
cara, to paying tbe Pullman extra charge.“ The 
Midland cars have, therefore, been discontinued, and 
they will not again be nsed until a further agree- 
ment is made with the Pullman Car Company, as 
required by the original contract.—C. E. S. 


32322.] —Mioroscopical Field of View.—Mr. 
Lancaster (on p. 74) has omitted to state that the 
rule should be held 10in. from the eye to obtain the 
proper size, for if it is nearer it 18 seen under a 
greater angle, and, consequently, the size will be too 
small. I bope he will excuse my pointing this 
out; but many have fallen into the same error.— 
ANXIOUS. 

32325.] — Watch Query. — “ Richard John“ 
should refer to my reply to query 31303; also to 
“The Watch, and How to Repair it,“ in the 
ENGLISH MECHANIC, No. 425, May lìth, 1873. If 
he follows the inatrnctions there given his doubts 
will be dispelled.—Srconvs’ PRACTICAL WATCH- 
MAKER, 


(32342.]—Electric Bells.—In diagram on p. 74 
the engraver haa omitted the line showing connection 
between No. 2 knob of switch and the small stud 
under, to which the wire of telephone, which is not 
connected to earth, is attached, ‘This method of 
joining up bells, &c., is for stations at some distance 
trom each other; if only a short line, G. B. C?a” 
sketch will be best. I find that ringing bell through 
telephone, as recommended by W. F. Knox and 
„Glatton,““ will somewhat injure the telephone 
plate.— C. O. G. 

32315. Grain of Violin Wood. — Putting 
aride the question of vibration common sense should 
point out the reason and necessity for building 
violins with the grain running longitudinally. Fid» 
diler ” might as well ask why the planks of a boat. 
or his walking or umbrella sticks are not cut across 
the graiu.—BOSH FAR ER. 


VV‚iñꝛkj Coils.— Many thanks for 
“ Omega's ” reply to my question. I was thinkin 
of making a tube of paper strips prepared wit 
parntin. Would this suit as well as an ebonite tube? 
I don’t see why the paper could not be wound 


it is not, and another correspondent (on p. 45)! directly on the primary, making the paper about 


states he believes it to be identical with A. Kittoui. 


3-16in, or Jin. thick. 


bis would avoid any space 


Mr. Kitton says it is“ only a variety of A. Kittoni,” , being lost by the tube not being the exact size to fix 


and Bolembembo ” says, It was at first considered 


primary. 


Should not the inner diameter of the 


a very beautiful specimen of the A. Kittoni, but, | paper discs be a little smaller than the coil of wire, 
differing in certain particulars, it received the | toallow the inner ends to be joined, and the spaco 
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filled with melted parafin? If I made, outer 
diameter of discs 4in., could you give me an idea of 
what space Sib. of 36 wire would occupy? I know a 
great deal would depend on the insulation; say with 
two sheets of printing paper on each disc.—F. A. M. 


[32366.]—Organ Queries,—In his reply, Mr. S. 
Taylor gives two references to England’s Organs — 
4 St. Stephen’s, Walbrook, and ‘‘ Hinckley Parish 
Church.” The former I know nothing about, but 
Hinckley parish church cannot be considered one of 
England's since 1876, as it has been entirely rebuilt 
and enlarged by Messrs. Halmshaw and Son, of Bir- 
mingham, and several improvements made in it—viz., 
16ft. pedal open, 16ft. pedal Bourdon, Bourdon in 
the swell. and all the swell stops taken down to C C 
(the swell originally was fiddle G); also new 
cornopean swell, and all new inside of organ. New 
Cremona in choir, new spotted metal trumpet in 
great, and all the organ re-voiced, so he can hardly 
consider that organ England’s. The principal things 
left in the organ are the pipes in the great and choir 
(trumpet and Cremona excepted); great and choir 
soundboards, as the action, keys, pedals. and case, 
which is iron above the impost, and oak below, is 
entirely new; also the tone of the organ is very 

tly improved by re-voicing. That is acknow- 
edged by otbers that have heard and tried it as well 
as—H. NOSN RVETS. 


„ Testing.—I confess I hesi- 
tate before I attempt to answer this question, as it 
is addressed to Mr. Parkis, to whose letters on 
specalum-working (which appeared in the MecHANIC 
some years ago) I am indebted for a great deal of 
what I know on this subject. But as we have not 
had the pleasure of seeing anything from Mr. 
Purkis for a long time, and as I have been in a 
similar position to that in which “A Country 
Reader” now is, I overcome my hesitation. I think 
a method pointed out by Mr. Purkis (I believe it 
was introduced by him) will anit the present in- 

uirer. Make a square rod of wood about fin. 
thick and an inch or two longer than the diameter 
of the speculum ; next get a sheet of coarse sand- 
paper, lay this over the surface of the speculum, 
rough side up, and take the wooden rod and scour it 
lengthways on the sand-paper until it bas assumed 
the same curve as the mirror. This ought to have 
been done immediately after the rough grinding was 
completed. If the mirror is now polished it will 
require care to prevent scratching. Upon the curved 
side of the rod glue a thin card the same length as 
the rod and half an inch wider than the minor axis 
of the diagonal plane proposed to be used. Each 
side of the card must be cut perfectly straight and 
parallel with the other. The card is the actual test, 
the wood is simply to hold it in position flat to the 
surface of the speculum. Now mount the speculum 
either in its tube or temporarily. After being ad- 
justed, fit an eyepiece giving a power of 200 or more, 
and direct the speculum to a bright star, and focus 
as usual for ordinary observation. Bring the star 
into the centre of the field, place the test rod per- 
pendicularly across the centre of the mirror, the 
slip of card being next the glass and in close 
contact with it; then push in the eyepiece a trifle, 
until the star is enlarged to a broad luminous disc 
about 4 or à the diameter of the field of the eye- 
piece. e image of the test-rod will now be seen as 
a broad black band across the centre of the star 
disc. If tho speculum is parsbolical the test-rod 
will appear to have its sides exactly straight and 
parallel to each other; if spherical, the rod will 
seem wider in the middle; and if byperbolical, 
narrower in the middle and wider at the extremities. 
Various tests have appeared in these columns from 
time to time; if desired, I could give the numbers 
which contain them. I may add that if it is not 
convenient to put the speculum into a tube it may 


be tested by fitting it up temporarily on a board.— be 


EcnaL. 


(32378.]—Trapesze Bar.— Use two bolts, with eyes 
on one end, and a nat on the other; fix to rafters. 
Bar to be about 30in. long; usually made of ash, 
with zin. steel rod tapped and nutted on both ends. 
Two pieces of iron, with two holes in each—one for 
the rope, and the other to be slipped on the end of 
bar, and nut screwed up (it must be flat iron).— 
TELESCOPE TELE. 


(82389.]—Krupp v. Royal Arsenal.— Tbe num- 
ber of workmen employed in the steel foundries is 
10,500, those in the mines and the iron forges 
amounting to 5,000. In the steel factory there are 
1,648 furnaces of various kinds in full blast, 208 
steam boilers, 77 steam-hammers, 204 steam-engines 
of from 1 to 2.000 horse-power, and 1,093 other 
machines. In the year 1875 the manufactory con- 
sumed 612.000 tons of coal, 4,500,000 cubic metres of 
water, 7,500,000 cubic metres of gas, supplying 
22.432 burners. The means of transport and com- 
munication comprise 25 miles of railway, with 14 
engines and 537 trucks; 11 miles of narrow-gauge 
rails, with 10 engines, 210 trucks, 80 horses, and 214 
waggons, and 38 miles of telegraphic wires. The 
number of men employed is 16,200, and they have 
3,277 dwelling-houses. The food supply department 
comprises an hotel, 3 breweries, a mineral water 
factory, a butcher’s shop, and a bakehouse with a 
steam mill for grinding the corn; the bakehouse 
turns out 200 tons of bread in a month, and the total 
monthly receipts for the whole supply department are 
£13,50). The mining department sees to the work- 
ing of the 414 shafts which are being worked in Ger- 


many, exclusive of those belonging to the Krupp | on to pillar. 


/ 
{ 
/ 
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Company in the North of Spain, the minerals from 
Schick latter place are conveyed in four steamers, 
with a total tonnage of 1,700 tons. The practice- 
ground for the guns made at Essen is at Diilmen, 
and is nearly five miles long.— E. W., Sutton. 


[32392.]—Netting.— Buy some old fisbing-nots, 
sometimes to be had of the fishermen, and also to 
be had at some ironmongers; Id. the square yard is 
about the price.— TELE SCOPR TELE. 


(32397.]—Stuffing Furniture. Tack, and stretch 
tightly from side to side of chair frame, three pieces 
of webbing; then do the same from back to front, 
only interlace with the cross pieces one over, then 
one under, and one over again—stretch and tack, 
Begin the next piece of webbing as before—only, 
instead of going over, go under, then over, an 
under; tack and stretch as before. After the web- 
bing comes the canvas. Stretch and tack nicely all 
round; afterwards place the stuffing—horseehair, 
wool, er whatever it is—round the seat of the chair, 
fill in the centre, cover again with canvas, tack 
down, and sew round the edge of canvas, through 
hair and all. Put cover on, tack round with small 
tacks, put in buttons or tufts, and then finish off 
with putting braid all round, nailing with gilt nails. 
—TELESCOPE TELE. : 

(32308.]—OCirculation of Steam.—The system of 
dry heating with steam, returning the condensed 
water to the same boiler that generates it, works 
well if properly arranged. The pipes must be laid 
so as to fall to the boiler, exactly as if a drain-pipe 
was being laid. The return pipe works best into 
steam space of steam boiler, contrary to some 
theories. As the pipes when started will be full of 
air, a small cock fixed at the highest point to let out 
the air whenever necessary is indispensable. If Mr. 
Carter attends to the above suggestions he will have 
the most economical arrongement, and will consume 
far less steam than the antiquated plans of Chelt ” 
and Omega.“ If he does not succeed it may be the 
Jin. pipe. would prefer lin.; in fact, the larger 
the pipes the better it will work, as there is no 
circulation similar to the hot-water plans. It is 
simply a steam atmosphere, which, being cooled down 
by radiation, condenses into water, which water rans 
hack into the boiler if the pipes fall towards it.— 
RICHARD GATENBY, Manchester. 


[32407.]— L. and 8. W. Bogie (Tender) 
Engines.—In reply to Short Stroke I beg to say 
that the length of wheel base of these engines is as 
follows—namely, wheel base of bogie wheels 6ft. 6in., 
distance between centre of driving wheel and centre 
of nearest bogie wheel. 7ft.; length of boiler barrel, 
10ft. 4in. ; diameter of boiler barrel, 4ft. 2in. out- 
side; length of tubes, llft.; length of fire-box out- 
side, 6ft. Gin. ; width of firebox outside, 3ft. 10}in. ; 
size of steam ports, 12) x Izin. The steam brake 
arrangement consists of a cylinder fixed at each side 
of the engine frame between the driving and trailing 
wheels, and fitted with a piston and rod connected 
to a crosshead and lever, to which the longer ends of 
bent levers, slung to the backs of the nearer brake 
blocks, are connected by links. The shorter ends 
of the bent levers are connected to the brake blocks 
upon the opposite sides of the driving and trailing 
wheels. The brake blocks are carried by wrought- 
iron bangers slung from pins attached to the engine 
frame. Copper pipes from the brake cylinders lead 
to the back of the fire-box, and are there connected 
to a cock, by which the action of the brake can be 
regulated, and the steam discharged iuto tke cistern 
under the foot-plate after being used. There is 
a screw adjustment for taking up the wear of the 
front and hind brake blocks.—THE NEW CLOCK. 


(32420.]|—Science Examination.— (I.) Draw two 
lines at right angles to one another, making them 
30 and 40 unita long respectively, complete the 
parallelogram, then the diagonal of the figure will 
as many units long as the magnitude of their 
resultant is in lb.—viz., = 50 units of length = 50lb. 
(2.) I should say the forces acting on the cylinder 
would be the reaction of string acting in direction, 


R 


Jra 


(R) in a horizontal direction, the force of gravity 
(g) acting perpendicularly downwards through the 
centre of the cylinder, and the reaction of the plane 
(P) acting upwards at right angles to the inclination 
of plane. (3.) Let (f) = acceleration in feet per 
second, (s) = space describe: in a certain (t) number 
of seconds. Then s = ft. 10ft. 1 * 12. 
f = 20ft. per second. Then space described in 
2 seconds = 3 ft? = 10 x 4 = 40ft.—B. ANawIN. 


[$2427.|—Acoustics.—To Mr. W. J. Lancas- 
TER.—Abeut the simplest and best method of exhi- 
biting Chladni’s figures is the following :—Make a 
mahogany stand, with a base of 5 to Gin. diameter, 
and from its centre a round pillar, tapering from 
2in. diameter at the bottom to lin. at the top. This 
must be bored, and have a thread in to take a screw 
about jin. to N, diameter. This is to hold the plate 


about zin. thick, and bored in the centre to allow the 
screw to go through into centre pillar, thus holding 
it tightly down in centre. The plate would, of course, 
be movable, and I would recommend you to have 
three plates—one a round glass one, 10in. in dia- 
meter, and another glass one, 9in. square, a third 
plate of brass, about 1-10th of au inch thick. With 
these you will obtain all the figures in Tyndall.— 
W. J. LANCASTER, 


[32435.]— Boiler Feed.—I see that Audax” has 
given an explanation of this increase of momentam, 
but has not said how tbis increase is obtained. 
opinion is this :— Say the steam pressure in the boiler 
is = to6 atmospheres; now I think you will find 
in Ever's work on Steam that steam at this 


d | pressures occupies 321 times the space that the water 


it was generated from did. Now we know that 
l atmosphere is capable of raising 32ft of water in a 
column, in a vacuum, and the pressure we have in 
the boiler is 5 atmospheres above the atmospheric 
pressure; therefore it would force a column of 
water 32 x 5 = 160ft. against the atmospheric 
pressure. Again, it would raise a column of steam 
32 x 5 x 321 = 51,860f[t. against the atmospheric 
pressure. By the law of falling bodies velocity? = 
gravity x 2 x space = v2 = 2gs; . the velocity 
with which a jet of. water issues from a hole in the 
boiler = v 160 x 32 x 2ft. per second = 101'11, 
and the velocity of a jet of steam = 51.360 x 32 x 2 
= 1,815°7 ft. rer second, taking gravity = 32; se 
yon see from this that the steam issues from an 
orifice with nearly 18 times the velocity of the water, 
and they use this surplus velocity in forcing the 
feed-water in the boiler.—B. ANGWIN. 


|32442.]—Heating Glue.—If C. O.” has a 
proper glue-pot—that is, one pot containing water 
and another the glue, inside of the former, and he 
uses good glue, with a proper quantity of water in it, 
there can be no disngreeable smell. Does he burn 
the glue? I fear he does.— ECNAL. 


[32444.]— Fluid for Tubes of Spirit Level.— 
Generally spirits of wine coloured; or, better, pure 
spirits quite colourless, as dyes soon bleach.— W. J. 
LANCASTER. 


[32448.] — Hens and Chickens.—It is quite 
possible to keep hens in a house of good size, and 
with plenty of air; but they will not Jay 1 
well to be profitable. However, if one has a goo 
deal of kitchen scraps, which would otherwise be 
thrown aways, they may be utilised by feeding bens. 
It will only require a little to be expended in the 
purchase of other food to make up what is lacking 
in the house scraps. Care should be taken in supply- 
ing them properly with water, and in keeping the 
house clean and sweet; also in giving them as much 
green food in the shape of vegetables from the garden 
or grassy turf from the road-side, as possible. You 
will always be certain of having your eggs fresh and 
nice, which will compensate for the trouble taken 
with them. Hens naturally require an unlimited 
run, and the nearer this condition is approached the 
better. The best and easiest way to hatch chickens 
is the natural way—viz , by a brood hen. No doubt 
this can be done artificially by means of an incubator 
or some similar contrivance, but these require 
constant and great care, as a deviation from a 
certain temperature, I believe 102°, even for a short 
time, will ruin all, besides, a brood hen will take up 
no more room than an incubator.—EcnaL. 


[32451.]J— Telephone. A double line wire would 

answer every purpose both for telephone and for 
You would require a simple switch to run the 

bell oat of circuit when wire is wanted for telephone. 
The telephone advertised at 5s. ought not to be sold, 
because the telephone is a patent, and as such can- 
not be pirated ; and besides if you buy them and use 
them you are liable to a royalty.—W. J. Lan- 
CASTER. 

„ Burrs out of Watch Wheels. 
—After burrs are formed a screw ferrule is secu 
to tke arbour of the wheel, placed in the turns, and 
while in motion, by means of a drill-bow, a very 
thin piece of whalebone, charged with thinly-mixed 
“red stuff,” is pressed against the teeth, whereby the 
burrs are removed, and the teeth become polished. 
Removing roller and cannon-pinion are already 
arranged in the article next to appear on The 
Watch, and How to Repair It.” Lever escape- 
wheels are glossed by means of a polisher made of 
grain-tin, charged with “ red stuff,” the wheel being 
placed upon a clean good cork.—SECONDSs’ PRAC- 
TICAL WATCHMAKER, 


(32456.]|—Finder.—The best finder for a 4t}in. 
telescope should be made up of an achromatic object- 
lens lin. diameter and 16in. focus. The eyepiece 
should be made of two planos, each l}in. focus, and 
the one near eye should be zin. diameter, the field 
lens being fin. diameter, and they must be mounted 
lin. apart, convex surfaces towards each otber. In 
the focus of the two lenses a diaphragm zin. diameter 
should be placed with fine cross hairs of spider’s- 
web or unspun silk.— W. J. LANCASTER. 


[32462.] — Achromatic Objectives. — W. A. 
Pearce asks for comparative value of English O.-G.“s 
and French combinations. Frem my experience of 
them I should say the former good, the latter 
good for nothing.” He would find the most useful 
powers at present tô be 14, #, and in., and at a 
future time, when he has learnt how to use them 
add ajor}. With 3 eyepieces, A, B, and C, he will 
then have a good range of powers. I would suggest 


ow, the plate should be made of glass, | the B eyepiece on the Kelner principle. Respecting 


Aprit 12, 1878. 
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stage: In the course of about 17 years I have had 
lever, ordinary sliding, magnetic, and mechanical 
stages, and find the latter far preferable to any, 
especially if rotatory: see Dr. Carpenter on the 
Microscope and its Revelations. -G. M. J. N 


(s2462.]—Achromatic Objectives.—An English 
divisible lens may possess an equal definition with 
an ordinary quarter, but the lens will have a much; 
smaller angle, and the French triplets will have a 
smaller angle still; but for all ordinary work the 
French lenses work as well as English ones, but for 
the resolution of diatoms and for delicate investiga- 
tion a compound lens is far preferable. A rack- 
stage well made is very useful, but a good ball and 
socket stage is quite as good in the hands of a 
student.— W. J. LANCASTER, 


132463. ]—Telescope.—There is evidently a part 
of the eyepieee lost—the part we call the erector, It 
should bein the second tube, and should be made up 
of two lenses, the oue nearest object-lens being 
IIin. focus, and one nearest eye end lłin. focus. 

en the eyepiece should also have two lenees, lin. 
and liin. focus. Send fuller particulars of the tele- 
ecope, and I will try to help you to make it useable. 
—W. J. LANCASTER, 

[32464.]— Kangaroo Skins.—They are used for 

waking gloves and also boot uppers, and, when 
roperly dressed, are beautifully soft for tender feet. 
t would be useless for an outeider to attempt to do 
what you ask.— TELESCOPE TELE. 


(32464.]— Kangaroo Skins.— Any tanner and 
carrier will dress your kangaroo skins and make 
them into a leather very suitable for light boots or 
shoes. They make a nice soft leather, very pleasant 
to wear. It would be absurd for ang, except in the 
trade, to attempt to do them himself. It uires 
material, apparatus, and the knowledge of two 
distinct trades.— TANNRKR AND CURRIER. 

(32466.1—Legal.—If ‘‘ Capias’’ has been in pos- 

session or receipt of the rents of the property 
mortgaged to him for more than 20 years, and has 
given no acknowledgment in writing of the 
mortgagor's title or right to redeem, eitber to the 
mortgagor or to some person claiming his estate, or 
to the agent of such mortgagor or person, then he 
has become the absolute owner of the property, and 
be is under no liability to subeequent mortgagees. 
Of course, the important question is. therefore, one 
of acknowledgment or no acknowledgment, and to 
this a satisfactory answer cannot be given without 
fall krowledge of Capias's acts regarding the 
property. This cannot be goneinto in your colamns. 
So far as appears from his question he has a primd 
facie right.—Sperans, Lincoln’s Inn. 


[32467.)—Longitude.—I doubt whether the 
ancients could find longitude with any degree of 
exactness, for in 1714 the British Government offered 
£10,000 to the person who could determine the longi- 
tade within 1° or 69 miles.—R. T. A. INNES. 


[$2469.1—Inflammation of the Windpipe.— 
Cheltenham will meet your difficulty regarding cold 
winds; it is a splendid climate for sufferers from 
pone malady. Special attention to diet is the only 

elp for such sufferings. Tea and coffee should not 
be taken, unless for a change. Oil your chest and 
throat with cocoa-nut oil daily. Use yourself, if 
possible, to tepid baths last thing at night. Do not 
take much medicine (the less the better); use flesh 
brash for skin after bath, and when in bed take half 
a glassful of milk, as hot as possible, with a half- 
pennyworth of fresh butter in it, once or twice a 
week, and I think in a few months your health will 
improve. not take much food at a time, but 
little and often. Scotch porridge, made of oatmeal 
is very beneficial for breakfast. You want natural 
food more than rich living. —CHEMICUS. 


(32470.]— elephone.—The soft iron core is of 
no use whatever, the end of the magnet being just 
as good without it. The wire should, of course, be 
insulated, and be wound on a bobbin about lin. in 
diameter, and just thick enough to keep together. 
Then wind the wire on to bobbin, about a quarter of 
an ounce on each bobbin.—W. J. LANCASTER. 


V have been many 
le with special reference to the recovery of 
waste silver and gold in back numbers, and you will 
learn more by looking through them than from one 
answer.—W. J. LANCASTER. 


(32477. J—Building Societies.—Before the Act 
of 1874, a building society, it authorised by its rules, 
might invest surplas moneys in the purchase of real 
estate, and unless the late Act has altered this the 
power remains. The 387th section is the one that 
Faises any question on this head. By it building 
societies are empowered to buy buildings for offices, 
or land on which to build offices only. I do not 
think that this clause, which gives a power of 
epending the capital moneys of the society for such 


ses apart from the provisions of the rales, would | 


rpo 

be beid to take away by implication (on the, sugges- 
tion that by making certain purchases legal it 
excludes those not referred to) the right to invest 
surplus moneys in real estate. Answering, therefore, 
An Old Member's specific question, I should say 
that in my opinion (1), it is a legal transaction for 
a building society to purchase property out of its 
surplus money if sanctioned by the rules. (2) Such 
a purchase is not made illegal by section 37 of the 
Bailding Societies Act, 1874. (3) It ought certainly 
to appear amongst the effects in the annual 
balance sheet, and the rents should Iso appear there 
among the receipte.—Sprrans, Lincoln’s Inn, 


[$2480.}—Pianoforte Playing.—To “ AMATEUR 
MusIcian.’’—After reading your query I fixed the 
little finger of my right hand so that I could not use 
it, and sat down to the piano. I found I could play 
in all keys, scales, octave passages, and arpeggios, the 
flat keys being easier than the sharp ones. In octave 
passages I used thumb and third finger easily. In 
arpeggios extending over 2 ectaves I greatly missed 
the little finger. In scale passages in flat keys the 
loss was not felt at all, either ascending or descend- 
ing, but in ascending sharp keys I had to slide the 
third finger off the leading note on to the tonic in 
every second Octave, and in descending I found 3, 2, 
1, X, repeated very comfortably. I then took some 
of Schumann’s moderately easy pieces, and found I 
got on very well; but on trying hymn tunes I found 
it necessary to fudge the harmonics— . e., change 
the position of the parts, where the bass and tenor 
are not playable by the left hand, and a wide stretch 
exists between tenor aud treble. As a crucial test 
I took Bach’s 7th prelude, and Beethoven's Moon- 
light ” sonata (No. 14), and, as I anticipated, found 
it impossible to play them without the little finger. 
Your problem, then, is this: I, after a lifetime of 
practice, and with a knowledge of harmony, can 
play, without the little finger, up to “ moderately 
dificult ” music. You are a beginner, and, pre- 
sumably, lack a knowledge of fingering. Can you, 
by dint of study and practice, become a moderate 
performer on the pianoforte ? It is quite certain you 
will never able to accomplish the works of the 
masters, or to play anything abounding in chords, 
and this would be very disappointing in the end. 
Bacon says There is no stand or impediment in the 
wit but may be wrought out by fit studies.” But 
your impediment is, unfortunately, a physical one, 
and certainly a very serious drawback to pianoforte- 
playing. As you are so fond of musio why not take 
to an instrument of tbe violin family—say the viola ? 
This is a beautifal instrument, and good players are 
always in request where there is an orchestra; it 
needs no entire right hand (indeed, I have met with 
good fiddlers quite destitute of a right hand), and, 
in the grasp of a good player it is a charming duet 
instrument with the pianoforte, vide Kalliwoda.”’ 
For examination purposes I bave pleasure in recom- 
mending vou A Concise History of Music.“ by 
Bonavia Hunt, price. 3s. 6d., published by Bell and 
Sons, York-street, Covent-garden.— Nx SuTOR. 


($2483.]—Mercury.—Mercury being so heavy, 
breaks glase or earthenware vessels in transit, hence 


something stronger and more difficult of breakage | be 


must be employed, and nothing is better than iron 
for this purpose.— W. J. LANCASTER. 


($2488.]—Driving Belt.—I think a broad leather 
belt is best.—DORSET MEMBER A.M.S. and M.S.A. 


geg — Photo-Zincography. — Prepare the 
polished zinc plate by rabbing it with flour of emery, 
80 as to give it a tooth to enable it to retain the 
sensitising solution, which is prepared as follows :— 
Soak łoz. of gelatine (use Nelson’s best, or else 
clarify it yourself with white of ezg) in loz. of cold 
water until it thoroughly swells, then add Soz. of 
boiling water to dissolve it. When dissolved pour 
in 2oz. of a 10 per cent. solution of pure bichromate 
of potash. To mix it well strain it through flannel, 
ey finally through cotton wool to eliminate air- 
bubbles—those fatal obstacles to success. Coat the 
zinc plate with it, pour plenty on, spread it about 
with the edge of a glass plate, and give it a rapid 
rotary motion by means of a turn-table or other conve- 
nient arrangement, then pat it in an inclined position 
in a warm place to dry, which it will probably do in 
from three to six hours. When ready print it under 
a clear well-developed negative, until all the detail is 
shown on the plate as a faint brown design on a 
dark-yellow ground. After exposure coat the surface 
evenly with lithographic ink by means of a roller, 
then soak it in cold water, and gradually increase 
the temperature to about 100° F,, when the greater 
part of the ink will detach itself from the clear 
spaces and float away. Now put the plate into 
another dish containing water of the same heat, and 
pro to develop more completely by lightly 
robbing the remaining ink from the finer spaces 
with a piece of sponge. When all the detail is 
clearly visible rinse the plate well under the tap, and 
allow to dry. When quite dry warm it gently to 
“set” the ink. For any further information see 
page 74 of the same number your query appeared in. 
— ERNEST A, NUTH. 

(32401.]— Polishing Pivots and Pinions.— 
“ Anxious Inquirer wishes information as to the 
means of sonining a knowledge of pivoting and 
facing a pinion. If he will refer to the ENGLISH 
MCHANIC, Nos. 448 and 452, Vol. XVII., he will 
find in the former all he requires concerning pivot- 
ing, and in the latter how to be euabled to face 
pinions.—SECON DS“ PRACTICAL WATCHMAKER. 


32493.] — Momentum.—The momentum of a 
= its mass x velocity. Letv = velocity, g = 
accelerative effect of gravity, and s = feet per 
second, V? = 298 1 velocity generated in 
falling 15ft. = /6% x 15 = SO'ASft. per second. 
Weight in lbs. = 112 x 10 = 1,120lb.; .. the 
momentum = 1,120 x 30°98 = 34,697°6 absolute 
units. (2nd part.) Weight in lb. of the mass = 
112 x 15 = 1,680, then the velocity required 
34,697°6 + 1.680 = 20°65 ft. per sec. Now, v? = 298 
= 20 652 = 646; . 8 66628 feet.— B. ANGWIN. 
[$2496.]—Byesight.—I should like you to try a 
few experiments with your eyes. First, look at this 
answer 18in, away with your left eye, if you can read 


— 
— 


it easily then move the paper further away and note 
the distance when it is just unreadable, now bring 
the paper towards your eye until it is just within a 
readable distance. Calling the former the “far 
point and the latter the near point,“ give me 
figures for these; then do same with right eye, bei 
particular to the least difference, far or near, an 
finally do the same with h eyes, and write 
another query, with these particulars, and I will tell 
you what to do.— W. J. LANCASTER. 


[32497.]—Mathematioal Instrument.— Remove 
thering which retains the glass in place, then take 
glass out and lift needle off pivot; then, with a pair 
of pliers, remove the pivot, and sharpen it. See that 
you make it quite round and well sharpened. Then 
put needle on, and glass and ring in position, an 
move the needle several degrees, and note whether 
it comes back to same point every time. If so, it 
will be all right; if not, the centre in needle will 
have to be drilled, or if there is an agate centre, it 
will have to be removed, and a new one fitted in.— 
W. J. LANCASTER. 


Se ce Buzsing.—Is your gong cracked ? 
If so, I think you can remody the buzzing either by 
widening the crack with a file, or by soldering it up. 
—ENDYMION. 


[32506 and 32520.])—Hmery Wheels.—Use them 
dry. If your tool gets too warm just dip it into 
water. What kind of wheel does ‘‘ John“ use? Mine 
is Bessemer’s patent, and goes by steam. Drivea 
union wheel, lin. x 12in. diameter, at 900 revolu- 
tions per rainute, run it towards you, don't press too 
hard, keep your bearings well oiled unless they are 
metaline, and don’t stand just behind.—DorssEr 
MrmBer A.M.S. and M.S.A. 


32508.]— Batteries.— Neither the bisulphate of 
mercury nor the bichromate of potash cells are any 
use for electric bells. The mercury cells ue be made 
so that the carbons and zincs can be lifted out 
easily, or they may be left in when out of circuit. 
About the best form of simple arrangement I know 
of is a little device of my own. -It is simply a cell 
containing a solution of bichromate of potash and 
sulphuric acid, in regular proportions. The cell is 
abont 4in. long and 2in. deep, and about lin. wide, 
the two sides being lined with carbon. The cell is 
in the lower part of a box, and at the back of the box 
is a board, hinged, and having a spring to keep it up. 
To the centre of this the zinc plate is attached, and 

can be lowered into the cell in a moment, so that the 
ll may be rung at any time, and then the board is 
loosed, and, of course, rises and carries the zinc out 
of the cell, and the telephone circuit is then com- 
plete. Thus: Zino in cell gives bell, out of cell gives 
telephone.— W. J. LANCASTER. 
$2500.)—Magnitude of Lunar Hoiipse.—As 
this calculation would e up some space and a 
diagram, the best Amateur can do is to get 
“ Loomis’ Astronomy (New York), or the Appendix 
tothe Nautical Almanac for 1836 (Murra aa 
Should he find any difficulty I would willing calcu- 
late an example for him.—R. T. A. INNES. 

(82512.)—Westinghouse Brake.— This valve 

consists of a casting c c c c, in which are two cyline 


ders, A and B f. It is 
connected to the main - pipe by a pipe from E, and to 
the brake cylinder by a pipe from F. The connection 


and also a four-way cock, 
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with the auxiliary reservoir is shown by the dotted 
circle. The bottom of the eyes A,is closed by the 
cover, H, in which a spindle, l, is placed, being kept 
in position by the spring, m. A piston, P, works in 
the cylinder, A. Communicatiou is made botween 
the cylinders, A and B, by the passage, g n h, which, 
when the piston is forced downwards, is closed by the 
spindle, l; the passage, n, being kept free from dirt 
by the needle, o, which is fixed to the spindle, I. At 
the top of the piston is a rod, k, by which the slide- 
valve, D, is worked. The cylinder, B, is put in connec- 
tion with the atmosphere by the opening, d. A plug, 
L, closes the top of cylinder, B, and also serves asa 
guide to the valve-rod. k. The valve, D, is kept up 
to its work by thespring, p, which rests aguinst the 
valve spindle, k. The action of the valve is as fol- 
lows: The air (compressed) enters from the main 
pipe at E, passes through the four-way cock, f, and 

y way of the passage, a, enters the cylinder, A. The 
piste „is forced upward, and also the slide-valve, 

„putting the brake cylinder in communication with 
the atmosphere through the port. d. Communication 
is also made between the two cylinders, A and B, by 
the passage, g, heing opened, which permits the com- 
pressed air to fill the auxiliary reservoir. The air 
continues to flow in until the pressure in the main- 
pipe, cylinders A and B, and auxiliary reservoir is 
equal. The diagram represents the valve in this 
position. When it is required to apply the brakes 
the air in the main-pipe is allowed to escape, where- 
upon the piston, p, descends, for the reason that the 
pressure in the cylinder, B, is greater than in A:the 
slide-valve is also moved downwards, shutting off the 
communication of the brakecylinder with the atmo- 
sphere, and putting the brake cylinder in eommuni— 
cation with the auxiliary reservoir, whereupon the 
brake is applied. It is obvious that in the event of 
anything going wrong with the valves the four-way 
cock may be turned so as to put the brake cylinder 
in communication with the main-pipe, thus convert- 
ing 98 brake into a simple compressed air brake. — 


1I32513.] — Enlarging Carte-de-Visites. — You 

want an achromatic lens with large aperture and 
short focus, and you also require a good light on 
the carte so as to be easily soen when enlarged full 
size. The best way to enlarge them is to get trans- 
parencies and enlarge them with the lantern. This 
is the best arrangement you can have. Yon can 
then get the picture directly on the canvas.— W. J. 
LANCASTER. 


32516.]—G. E. Engines.—Tho engines running 
between Yarmouth and Lowestoft are of several 
classes—252 and 253, Gooch’s tanks, l5in. by 22in. 
and 6ft. 6in. drivers; ontside cylinders; 328 an 
356, Sinclair’s 4 coupled tender engines. 17in. by 
24in., 6ft. lin. drivers; 150, 153, and 157, Sinclair's 
tanks, 140 class. There are two fine 4 coupled 
express engines, l7in. by 24in., 6ft. 8in. driving, 
running between Yarmouth and London—No. 406 
and 416. No. 406 is fitted with Westinghouse brake, 
and 416 with the vacuum. The Blackwall engines 
have outside cylinders, l4in. by 20in., and dft. Gin. 
drivers, built by Jones and Potts, many years ago. 
A. J., Stratford. 


(32517.]—To Watch Jobbers.—If ‘ Young 
Sub.” has drilled the pinion deep enough, by turn- 
ing or filing (with a very smooth file) a piece of 
tempered steel straight—or but slightly tapered— 
which passes into the hole drilled about half its 
depth ; cut off the required length, make both ends 
flat, place the pinion upon a stake in the vice, and 
with a slight but decided tap'“ by a hammer the 

lug ought to be secure.—SECONDs’ PRACTICAL 

ATCHMAKER. 


(32518.]—Spectroscope Prisms.—To MR. LAN- 
CASTER.—You had better get a piece of glass as 
dense as you can have it, and of alength suitable to 
cut up into five prisms; then before cutting up it 
will be better to polish the hind surfaces all along. 
One surface need not be polished, but left merely 

round ; then when polished the prism should be cut 
into five equal parts, and then cemented in an 
inverted condition, one next to the other. Thus, if 
three have their bases level, then the other two will 
be inverted and placed between 1 and 3 and between 
3 and 5. The slit should bo made of two knife edges, 
the one fixed and the other movable. This is best 
made with two pins and a spring working against 
the two pins; then a screw must be attached so that 
it moves the slit backwards and forwards in a per- 
fectly parallel direction.—W. J. LANCASTER. 


(32521.]—Uranus.—On March 2nd, 1878, the R.A. 
Oh. 57m. 14°47+ec., and as » Leonis’ R A. on same 
date was 9h. 51m. 42'09sec., it was very likely a mis- 
jake of the compositor putting y fory—R. T. A. 

NNES. 


[32527.]—Telephone.—It will be better for you to 
have a switch, so that you can take the bell current 
out of the circuit ; then you will not interfere with 
the telephones. I would strongly advise yoa to take 
the telephones out of the circuit.—W.J. LANCASTER. 


poze To Photographers.— Dubroni's appa- 
ratus is not a new one, and, unfortunately, it is not 
a good one, because although very portable, still it 
is very difficult to get a good picture, because of the 
mixing of the developer with the bath solution, even 
if only a spot or two has been left behind. The 
method of working is to first focus, then remove the 
ground giass, and clean a plate same size, then pour 
on collodion, and placo at the back of glass rim, 
having first poured a small quantity of bath solution 
into g interior, Now ‘eaten back of camera, and 


tarn the camera so that the lens is on the top; allow 
it to remain in this position for two minutes, occa- 
sionally moving it a little, then place camera in 
position, and take the photo, then remove the bath 
solution by means of the indiarubber ball and tube, 
and swill gently the glass chamber with clean water; 
then introduce the developing solution, and watch 
until sufficiently developed, and wash well; then 
remove plate and fix.—W. J. LANCASTER. 


[32530.)—Hebrew.—Pronunciation varies with 
Jews in different parts of the world. I acquired 
syllabication and reading many years ago from an 
Oriental Jew in India. About the first inquiry, 
taking, for example, the word for hook, I should 
pronounce it vav—the a having tho Continental 
sound, as in father. Again, the word for alive, or 
life, would be pronounced khai, giving both vowels 
the Coutinental sounds (i like ee). Beginners are 
usually rather puzzled to distinguish between 
konets and kamets-khateph. In the eases men- 
tioned by W. G., the intinitive of katal (in kal), 
with suffix pronoun 2 sing. sem., is pronounced 
kot-tek (as © W. G.“ rightly thinks). The same 
infinitive, with suffix pronoun lst person plural, is 
kot-fe-nu, with accent on the penultimate. So the 
infinitive with pronoun 2 sing. mas. is kot Uka 
(the other form, k'tol-ka). I advise W. G.” to 
procure two little books by my friend, the late Dr. 
Tregelles—“ Heads of Hebrew Grammar,” and 
Hebrew Reading Lessons (Messrs. Bagster). 
They will greatly, I think, smooth his progress:; 
and then the grammar of Gesenius will become of 
great use to him.—G. J, W. 


32531.] — Chemical Bath for Preserving 
Canned Meat.— Chloride of calcium would be about 
the best if you want to raise the temperature above 
212°. But I do not see the necessity for so raising it, 
and if you raise it much above that the cans won't 
stand it. 212° is quite sufficient to cook tho meat, 
and will create a suflicient pressure in the cans to 
blow out all the air—that is. supposing von lose no 
time over your work. It matters very little whether 
the tins are covered, as of course they are closed. 
They will get hotter if they are covered, and it 
depends on what sort of apparatus you use. I 
should think the most convenient weuld be a kind of 
oven with the tins placed on trays ; you can then let 
the steam ont one atter the other before you take 
them out of the water. As to the time required a 
ee with any practical cook would soon settle 

a ec 8. 


[32532.]—Varnish.— Canada balsam dissolved in 
turpentine will make a nearly transparent varnish. 
By altering the quantity of Canada balsam you can 
get any amount of “glaze.” A few drops of linseed 
oil added will make the varnish more elastic, but if 
you do not require to bend the paper this is not 
necessary. You can also render paper tolerably 
transparent by means of white wax. The paper 
should be saturated with the melted wax, and the 
excess allowed to drain off before a hot fire.— Os. 

Baran — Economical Spring Motor. — 
“W. W.” can have one of the above to give off one 
horse-power; but it would take a hundred horse- 
power engine to wind it up.— GEORGE TOLMAN. 

(32540.]—Blistered Hands.-—Your hands will 
gat harder in time, Do not remove the blistered 
skin, and let the handles of your hammers be as 
smooth as possible.— Os. 

(32542.]— Photographic Lenses. — Shortening 
the tube makes the lenses cover a larger surface, 
and conversely lengthening tube causes lenses to 
cover smaller area; but the lenses cannot be so 
altered. They would not produce a picture at . 
other distance than the proper one apart.—W. 
LANCASTER, 

F Varnish.— The polish itself 
will answer every purpose. Make it a little thicker 
with more shellac.— Os. 

[3251.]— Cooking Stove.— We have had a large 
stove in use for some time, and find, if anything, 
that the meat has a better flavour, and is more 
juicy when cooked in the stove than when cooked in 
front of a fire. Let the consumed gas pass into the 
flus.— W. J. LANCASTER. 

(32547,| Railway Rates.—A manufacturer of 
goods finds it to his advantage to contract for tho 
supply of a large quantity of a certain article, to be 
supplied in a given time. The manufacturer is 
thereby relieved of a large amount of uncertainty, 
He knows exactly what labour to engage, and can 
avail himself of a favourable state of the various 
markets. Can he be expected, and is he able to give 
the same advantage to every casual customer, who 
gives no notice of what he wants, and for whom he 
has to keep a stock on hand, sometimes at a loss to 
himself? Instead of manufacturer“ in the fore- 
going read railway company. — Os. 
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scurf. The red varnish is made by dissolving red 
sealing-wax in methylated spirits, or you may 
dissolve ‘shellac in methylated spirits, and add 
powdered vermilion till it is the required shade. 
The size battery for the wire you mention is Gin. x 
4iin. round cells. Cost, about 5s. 6d.—GEoRGR 
‘TOLMAN, 

1 Iron Depositing.— To MR. SPRAGUE. 
— There have been some experiments made on the 
maxnetic properties of deposited iron. I have a note 
referring to Vol. XX., p. 102, of the Chemical News, 
but am not sure whether this is a record of these 
experiments or only to its general deposition. The 
rewark in my book is due, however, not so much to 
any experiments already made, as to my own percep- 
tion that there is here a field of experiment com- 
paratively unworked, and likely to give valuable 
results to its workers.—SIGMA. 


32573. —Glycerine Jelly.— Highbury ” should 
add loz. of gelatine to 2oz. of glycerine; clear with 
white of egg.— ALBERT SMITH. 

[32574.|—Leclanche Battery.— S. L.“ should 
make a small hole through his carbon, and twist 
tightly some platinum wire round it, when he will 
have a first-rute connection.—ALBERT SMITH. 


„„ enene Battery.—Drill a small 
hole in the carbon plate, screw a thread on a piece 
ot platinum wire, and screw this in the carbon 
plate; or get a new plate, quite 2}in. higher than the 
porous cell, and cast a lead cap on the top ; then 
varuish the cap and plate well down to the top of 
cell. Do not use f second-hand Leclanché plate unless 
you boil it in hot water for about a week to get rid 
of the absorbed solution of sal-ammoniac.— G. TOL- 


MAN. 

(32576. |—Dilapidation.—If a Poor Lenseholder”’ 
wants an answer to his question he must describe his 
position more clearly. As the question now stands 
it appears that the lessor could not make him paint 
inside more than once in 7 years; but will he say how 
the lord of the manor has anything to do with the 
matter F I am unable at present to see how he comes 
into the case at all.—SPERANS, Lincoln's-inn. 


32581.]—Files.— What's in a name?“ is an old 
saving, and I think may be applied in this instance 
with some truth, for, does Todleben’’ (is he a 
Russian f) know that many Sheffield file-makers 
make both their hand-cut” and machine-cut” 
files by machinery? One reason for superiority of 
genuine hand-cnt files, [ should say, is that the 
chisel used for file-cutting is sharpened in a very 
peculiar manner, and that, when machines are used 
the sharpening of the tools is given to inexperien 
persons—for, where the chisel is sharpened by a 
proper hand the files are said to turn out all right. 
Perbaps, another reason may be found in the fact 
that there is such a prejudice about in favour of 
hand-made tools versus machine-made, as, when the 
machine-made are sent out as hand-made (being 
just relieved of their machine- looking evenness) they 
are (metaphorically) swallowed without objection.— 
Ex-LANCER. 

(32584.]—English and German.—The assump- 
tion that the English language is poorer in expression 
than the German is very wide of the truth; for 
example, the English word“ gentleman is rendered 
„Ein feiner Herr ” (a fine lord) or ein gentleman; 
lady, dame, from the French, or even ladee;“ 
comfortable, pronounced coomfortarble,’” they nse 
just as often as their own word gemütlich,“, &c. 

‘or the English words—‘ Like, immediately, alike, 
directly, equal, similar,” all of different meanings, 
they have only one word, “gleich.” The German 
word jungfrau,“ means either the Virgin eet 
a virzin, a spinster, or a young woman.” An old 
innid is“ eine alte jangfran ” (an old young woman). 
In German a girl is neuter, the sun feminine, and 
the moon masculine. As to the German language 
being better ndapted for the telephone, I should like 
to know how the instrument wonld render such 
words as: Dudelsockspeiffer, Dampschiffharts- 
gesellschaft, Oberverwaltungscommission, Zugs - 
geschwindigkeit,“ &&—E. J. F. S. 

[32581.]J— English and German.—So far from 
the circumstance referred to evidencing poverty in 
the English language, it would appear rather to 
prove its richness and capacity of enrichment. 
What constitutes richness except the power of 
accumulation and retaining possession? One 
the beauties of the English language is this very 
faculty of receiving and absorbing words m 
without, and so developing without limit. What is 
the use of words except to convey ideas once the 
thing intended is known? Telephone does this as 
much as “ far-speaker” does, but the Greek-derived 
word is a universal one, entering any language, and 
so giving widespread meaning, while the German 
one is of use only to the German. As for the real 
suitability of the words the German one has least 
merit, for it would be equally fit for an acoustic 


eet — Selenographical. — The formations tube, a speaking trumpet, or a pair of parabolic 
ca 


led by Mr. 


Webb Gauss!“ and “Sulpicius | reflectors—in fact, it ought to be given to an appli- 


Gallus“ are respectively so called in my edition of ; ance of this order, carrying the voice itself toa 
B. and M. s“ Mappa,” which is dated 1834, [believe | distance, not to one which reproduces sounds by & 
there is another and later edition. Is it in this that fresh acoustic origin. SIGMA. 


“ Brickwall’s’’ discrepancy exists? By the bye, in 


the key map in Mr. Neison's Moon the names i resistance with pure water. I 


32590]. — Telephone. — You can obtain any 
believe a glass tubs 


“ Aristillus” and Autolychus” are interchanged. | 15in. long, zin. diameter, full of water, is 


Mac. 


32556. — Electrical. Lou can certainly make 
the carbon for batteries (it would cost you a lot 
of time and money—why not purchase them f) either 
by compressing or saving them from the gas-retort 


egaa ia 
resistance to between 6,000 and 8,000 ohms, | f you 
do not know any one that can assist you, I will make 
vou a glass tube of water, with a resistance of anod 
700 ohins., or could send you a coil of wire th tha 


resistance in it.—GEORGE TOLMAN, 
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(32591.)—Induction Coil.—Whatever else may 
be in fault, it is hopeless to expect a good result 
from a primary of cotton-covered wire. The very 
essenes of the thing is to get the primary as con- 
centrated and powerful as possible, while the thick 
cotton reduces the number of turns and increnses 
their distance from the iron as well as that of the 
secondary.— SIGMA, 


[82593.J—Boiler Inerustation.— The best pre- 
paration to use for removing the scale would, I 
think, be caustic soda. It would soften the scale, 
and cause it to come off as a kind of mud, which 
could then be blown out, and it would not injure the 
boiler plates. Theonly acid solvent which could be 
used is muriatic acid, but I should consider the 
caustic soda far preferable. A few pounds of this 
might be introduced when the engine was not in use, 
say at the end of the week, and in a few hours the 
whole of the scale would come away, or it might 
require another application. Caustic soda will also 
prevent the scale from forming, and is certainly one 
of the most harmless chemicals that could be used 
for the purpose, but in working at a high pressure I 
cannot say whether it would be carried over. Even 
if it were I do not see what harm it would de. A 
gelatinous substance, such as Irish moss. has a great 
effect in preventing scale deposit; at least, it pre- 
vents it from adherirg to the boiler, which should be 
blown out whenever the mud accumulates. An 
engineer who had charge of boilers representing 250 
nominal horse-power, once told me he found cow's 
feet the best scale-preventer, which amounts to the 
fame thing as the Irish moss I have mentioned 
above, the action in each case being similar.—Os. 


32598.) — Partial Greyness.— Your dye is all 
right and perfectly safe. It shonld not be allowed 
to touch the skin, or it will dye that. The hydro- 
sulphuret of ammonia and the solution of potash 
should be mixed and used first. The silver nitrate 
should be dissolved in the water and used after the 
other has been applied. Two small-toothed brushes 
(which should be marked Nos. 1 and 2) will be found 
the most convenient for applying the dye, which will 
require to be renewed at the roots as the hair grows 
out. The solution of potash is a solution of caustic 
potash, and may be obtaired at any cbemist's. It is 
very doubtful whether you will succeed in exactly 
matching the colour, but if her hair is very dark you 
will have less difficulty. Icertainly consider it great 
affectation to dye the hair. and do not think the 
result worth the trouble.—Os. 

32509. — Electric Light.—“ J. H. B.” will 
waste his time and money if he attempts what he is 
thinking of. The making of such an apparatus 
requires high electric knowledge of details, which 
he is maarr unacquainted with. A machine 
which would do what he requires would burn his 
conductors up at once, and would leave little other 
work to be done by his engine.—Si1aMa. 


UNANSWERED QUERIES. 


— a a 


The members and titles of queriss which remam unan- 
awcred for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list, and send what information 
they can for the benefit of their fellou- contributors. 


Since our last “ Occasional Photo” 
ie Betulan,“ 31864; W. A. 8., 32181. 


31938, 
31939, 
312, 
T1943, 
31046, 
31952, 
31955. 
31959, 
31963, 
31965, 
31981, 
31982, 
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G. N. Tank Engines, 513. 
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Uncoupling Railway Carriages, 513. 
Paper Slates, 513. 

Rotating a Dise in Vaenn, 513. 
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How to Make a Harp, 513. 

Spoucy Iron, 513. 
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Clock Tool, 514, 

Sending Caustio Soda by Rail, 514. 


Organ Pipe Feet, p- 611. 
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. Pumping Engine, 612. 
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a Bedstead, 612. 
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Law Costa, 612, 
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Calico Printers’ Clay, 612. 
Books on Woollen Manufacture, 612. 
Salicylic Acid, 613. 
Revolving Wood Shntters, 613. 
Silk Manufacture. 613. 
Mechanical Question, 613. 
Spelter from Oid Zine, 613, 
Systematic Memory, 613. 
W oollen Burr Destroy ing, 613. 
Testing Sugar, 613. 
G. W. Engines, 613. 
- Galvanic Coils. To Mr, Fennessy. 


scope, magnifying 40 dismeters. 


QUERIES. 
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32608. L. and N. W. Bloomer” Engines. 
Has this class of engine outside or inside cylinders, and is 
the framing single or donble? Is “ Miranda” or 
Rocket,“ which have outside cylinders, single drivers, 
with inside bearings, and outside bearings to the leading 
and trailing wheels of the same class, and what is the 
diameter of driving wheel ?—R. N. H. 


[32609.]— L. and N.W. Cornwall.“ — Will 
“W. A., Crewe Works, please say if the Cornwall“ 
still runs on eight wheels and if she has outside bearings 
to the carrying wheols?—R. N. H. 


[32610.] — Great Eastern 7ft. Engine. — Tho 
enzine, by Schneider, which was in the Paris exhibition 
of 1867, and illustrated in the Engineer afterwards, was 
numbered 299, and a correspondent lately gave it in the 
MECHANIC as 87. Which was it ?—R. N. H. 


32811.]J— Glass Chandeliers.—Can any of ours 
inform me what it is that is used to make the joints of 
t he arma of the above? To all appearance it is plaster of 
Paria, but I have tried this without succeas. Is there any 
other ingredient mixed with it or is it something entirely 
different? ‘This and any other information respecting the 
same would be very acceptable to- W. R. 8. 


[32612.]—Double Star.—Can some astronomical 
correspondent give me the distance of the components of 
y Leonis? With my 2in. telescope it appears to men 
much closer double than Castor, whereas in“ Slurg’s 
Observational Astronomy ” the distances of Castor is given 
as din., and that of y Leonis as considerably more. Is 
not this a mistake P—Araous. 


(32613.]—Telescope.—I have an ordinary 30in. tole- 
o In dull weatner there is 
a preat dificiency of light, owiug to the high power. Can 
I pnt in an alternative eve lens and field lens of lower 
power, reducing, say, to 30 diameters, without material 
sacrifice of definition, or should I have to make new 
erecting lenses as well ?—ARavs, 


32614.]—Sailing Boat.—Would any of your corre- 
spondenta kindly inform me how to construct a sailing 
boat, say 18 or 20 feet long for pleasuring, somewhat 
similar to Stanley’s English explorer's boat, made in 
pieces to come asunder P—IRISHMAN, 


([52615.]—Phosphorus —How am I to put phos- 
phorus into tin or copper? I was told to melt the metal 
and then wrap the phosphorns in paper and drop it into 
the hot metal; but it burns away on the top and surely 
cannot enter into the metal.—TyYNESIDE. 


[32616,]—Agricultural Chemistry.—l. Is there 
avy easy chemical test for distinguishing carbonate of 
Potash, carbonate of soda, nitrate of potash, nitrate of 
soda, sulphnte of potash, sulphate of soda, all, or nearly 
all, of which are found effervescing on the surface of 
certain tracts in these provinces? 2. Is any tolerably 
simple system known for analysing soils, chemically and 
mechanically P No great accuracy is rcequired.—J. B. 
Ferrer, Allahabad. 


52517.J—Cast Monument.—I am a joiner, and 
wish to erect a neat little monument with a good deal of 
mouldings on it. As it will be very expansive to get it 
cut in stone J intend to make a wooden mould and cast 
it if any one will inform me what material to use so as to 
stand the weather and hive a nice appearance when 
finished. Also what it will cost per cubis foot, also what 
to use to kcepthe mould from sticking and present a 
smooth surface when taken out.—J. W. 

(32518.]—Revarnishing Violin.— Having scraped 
off the old black varnish from my violin with the 
assistanea of wood naphtha, will any of your kind readers 
inform me how I shall prepare and revarnish it, and the 
best kind of varnish to uso? It is believed to be a 
© Klotz.”—AMATETR. 


[32619.]—Draughty Floors.—Can any reader in- 
form me what is the best material for filling up cracks 
between the boards of a room floor? I have tried putty, 
put when tho floor was cleaned it all camo out.—JoHN 
Henry KAY. 


(32820.]—Thermometer.—I have a thermometer 
(mercury), the accuracy of which I am desirous of testing. 
Will one of your numerous correspondents kingly inform 
me how I can ascertain whether it be correct or not ?— 
H. HiL. 


[32621.]—French Polish.—Can any of “ours give 
me the ingredients for mixing pure white French polish? 
Also I should like to know what liquid will prevent seal- 
ing wax dissolved in spirits from ectting so rapidly, and 
still retain its polish after drying ; or what is the method 
of lay ing itr—J. E. THOMPSON. 


52622.]-Ship Measurement.—Is there any rule 
or simple method of measuring the exterior of a veasel, 
gay ina graving dock for instance ?—J, E. Thompson. 


(32823.]—Light for the Magic Lantern and 
Use of Photo Lens in Do.—I have been working 
a good deal with a lant:rn made from the instructions 
given in your moat useful paper, and have obtained very 
satisfactory results with ordinary lantern pictures, using 
for light avery good parafin Iamp, which I vot from 
J. Lancaster and Son, Birmingham, from whom I also 
obtained my lenses. Lately I have been trying some of 
the new slides, sneh as the wheel of life, &e., but the 
result on the sereen has not been so satisfactory. I was 
net much surprised at thisas these slides of neccssity shut 
off much of the available light. The poiut, however, on 
which I hope some of your correspondents will kindly 
enlighten me is this:—I have by me a half plate portrait 
photo lens, which I laid aside some time since on getting 
a better one, Now can any one kindly inform me if I 
should likely improve matters by nsing it for my ohject 
lens in the lantern? Which of the lenses in the combina- 
tion should I use, and chonuld I not have to cut off a picos 
of the front or nozzle of lantern to suit tho altered focus? 
-W. R. C. 


[52624.]—Refining Oil for Lubricating Pur- 
poses.—In my present business] have n good connection 
anmonest steam-users thronghout the United Kingdom, but 
the time of my men is little more than half occupied, and 
I am desirous to supplement it with an oil trade. I have 
plenty of room, and shall be very glad if any of yonr 
readers can give me some practical advice as to the re- 


quirement of plant for refining purposes, approximate 
cost of same, and mode of procedure.—D. E. DONALD. 
32625. — Model Trunk Engine.—I purpose con- 
gtructing a model engine of the trunk type. The inside 
diameter of cylinders, 2}in. ; diameter of trunka, II in.; 
stroke, ltin.; diameter of cylinder squared—diameter of 
trunk squared—2dsq. in., square root of which is 1'3in. 
nearly, which ia the effective diameter of piston. What 
size should the parts be cut to insure a good result in 
working ? Is there any fixed rule for calculating the 
same? If so, please stata or refer me to any work in which 
it is to he fonnd. Wonld also be glad of any information 
respecting a boiler to work the above, thi-knesa of plate, 
best working pressure, general dimensions, &o. If corre- 
spondent would state what length boat two such cylinders 
would drive he will greatly oblige—AMaTRUR TRUNK. 


132626. |—French FOTOE an any one tell me 
how to finish so that it will staud and present a bright 
appearance P—CABINET MAKER. 


[32627.]—Spoiled Brass Bedstead.—I have a 
brass bedstead which has been turned blue in different 
parts of it—I think it must be with damp. It has come 
to me wrapped in straw and paper. Can any one tell me 
what will restore its colour ?—FURNITURE, 


32628.]— Butter Cleaning and Remaking. 
Will some fellow-reader be good enonvh to give me some 
information on this subject? I understand the butter is 
first melted, but you must not exceed a certain tempera- 
ture. What is the critical point? On making it up for 
sale some innocent colouring matter is added, ada in 
Germany. Want is it P—TEREBENE. 


[32529.]~Midland Engines.—Would it be asking 
too great a favour of “C. E. N.” to give us in the 
ENGLISH MECHANIC a small side elevation of the Midland 
new 7it. bogie engines, and of one of the 800 class as re- 
built by Mr. Johnson, with a statement of their principal 
dimonsions P—H1GH SPED. 


[32630.] — The Phonograph. — As “ Speravi’’ 
(32408) has suceceded in making n phonograph, and 
expresses his willingness to Dapat! information thereon, 
I shonid be much oblized by bis kindly answering the 
following questiona :—1. What contrivance, if any, does 
he use tor regulating the speed of revolution of the barrel? 
2. How many revolutions docs it make per minute? 3. 
What is the length of tho barrel? 4. How is the style 
attached tothe diaphragm ?—C. H. J. 


(32631.1—Amateur Printing Press.—I am think- 
ing of purchasing a small press to print about 19 by 8, 
but before doing so should much like the opinion of 
ours.“ I wish to print circulars, cards, and in fact 
everything that an amateur can well do. I should like 
to know if a wooden press would do all I want, as I find 
tuat I could get oue the required size for about £l, 
whereas an iron one would cost £5—a very wide ditference. 
Also could I do amatcur's copper plate printing, and 
ditto lithography with any ordinary hand wood or iron 
presa? A few remarks on the best principle of 
amateur’s press would be very accaptahle, as I find there 
are several on very different principles, Is a self-inking 
press of much advantage to an amateur? I believe—but 
am not certain—that I once read cither in the MECHANIC 
or elsewhere that wooden presses were not worth baying, 
as the wood skclered and did not afford a level surface to 
the type, and also that the type sank into the wood, Is 
this correct P If so, how is it that with an iron press 
“blankets ” or other soft material are naed so as to afford 
a‘ giving” surfe? <A few hints as to what a press 
should be like for the above purposes will be esteemed by 
—GALVANO. 


32632. —Artifleial Finger.—I hod an accident 
when a child and lost one of my fingers. Can any one 
suggest how the loss can be hidden or supplied, as I am 
engaged in a trade where its loss is sometimes noticed? 
ENQUIRY. 

328333.JI— Making Range Boiler.—Which is the 
best form to cut sheet-iron to make range boiler P I 
have made one square, and from iron zin, thick, zin. flat 
heard rivets, and set the edge of iron down close with a 
small set punch, but still it is not cold-water tight, leak 
ing from rivets and joints. Rivets were put in hot.— 
Iron, 


{32634.]—Regulating Gas Meters.—Would one 
who knows please tell me how nuch to screw up or let 
out crank of gas meter, say for 10 and 20 lights, 3 and 12 
per cent. slow or fast, and oblige—LIron. 


[32635.]—Harmonium.—Will any one kindly inform 
me if I can put broad rcods in my harmonium without 
altering the inner construction ? I mean could I take the 
old reeds out and put broad reeds in their place? If 80 
what would one row cost ?- J. R. W. 


[32636.|—Locomotive Gas Engines.—Have any 
readers tried pns for locomotive carriages? Why skould 
not a gas engine ond one of the new self-acting gas 
machines be combined? Velocipedes certainly ought to 
be superseded.—MEMRER Soc, ARTS, &c. 


32637 J—Pain in the Back.—I have been suffering 
a long time from a severe pain in my bark, striking down 
my left leg. I satfer most when sitting or in bed. Do 
not feel much of it when walking. Could any of ours“ 
tell me of any remedy ? J. WENSTER SUTTON. 


[52638.]—Removing Paint from Steel.—I shall 
be glad to know of an ca- effectual method for removing 
a coat of paint from a bicycle. originally all bright, 
without disc .louring the steel or preventing reburnishing. 
— TI FTY-SIX-INCH. 

[32639.]—Piteh of Screws.—Will some friend give 
the pitch of Whitworth’s standard threads from 4 to § P— 
NUT. 

[32640.]—Projection.—I should feel obliged if any 
of your correspondents would inform me how to describe 
an ellipse, having given in magnitnie and position a pair 
of its conjugate divmetera, not at right angles to each 
other ?—0. W. H. 

32641.1—8izing.—Crın any reader tell me if they 
know of any chemienl that can be mixed with animal size 
for sizing woolleu warps so as to prevent it shelling off 
when dried on hot cylinders? Also of anything to mix 
with animal size to make it dry more quickly P—s1zkR, 

[32612.]— The Telephone.—Will some one try 
leaving the disc free, but forming the short arm of a 
lever, the other and much longer arm resting against a 
stretched membrane, Will not this inercase the sound? 
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Also will the finest copper wire answer as well as thicker P 
a 4 to go round the ceilings, and not to be noticed P— 


(32643.]—Oxide of Hydrogen.—Would any readers 
who are well taught in inorganic chemistry be kind 
enough to inform me whether there is any ibility of 
making peroxide of hydrogen on a small scale, and what 
are the materials used to make such liquid, and their 
proportions P I have several books upon chemistry, but 
they do not contain any practical guide for its prepara- 
tion.—ConsTanT READER. 


(32644.J—Legal Question.—A, a dealer in furni- 
ture, undertook to furnisha house for B. A delivered 
part of the order to the value of £30 before he discovered 

was dealing with a swindler not now to be found. C, 
the landlord of the house hired by B in which the goods 
are now deposited, holds the key, but refuses to give them 
up, although no rent will be due till 24th June next. 
What is the best way of dealing with this case P—A. 


[82645.]—Paper-hanging.—Can any correspondent 
kindly give a remedy to prevent the colours of thin 
papers running I have used alum in the paste, but the 
a start, and get mottled and stained P—Hoprrc.. 


$2646.] — Matt Sising.— Would any subsoriber 
inform me how the matt size is made which is used 
in p ing ordinary matts in picture framex, and also 
how the water is applied? In this paper I saw a full 
description given for matt gilding, and I have tried the 
water but fail to make the gold assume that peculiar dead 
appeerance. Any hints would be most welcome.— DERBY. 


uae Phonograph.—To ‘“ Sprravi.”— 
Will “8 vi’ send a description, and, if possible, a 
sketch of his phonograph, as I have no doubt that it will 
prove interesting to many of “ours” besides myself who 
are anxious to construct one P—ENprMIon. 


(82648.]—Bicyocle.—Will Mr. Striffler give us amateur 
bicyclists a little more of his valuable information—for 
instance, as to how the centre of a wheel is made? Asmall 
drawing of the different pieces, and how they are put 
together, would be of great advantage.—AmaTEUR. 


(32649.])—Dynamo-Electric Machine.—Will Mr. 
Sprague, who described the Weston machine in February 
last, or some other correspondent, inform me if it is the 
best make of machine for producing the electric light up 
to 60 Carcel burners? If it is the best, will Mr. Sprague 
oblige by giving a longitudinal section, and a few more 
particulars as to size of wire, &c., to enable me to make a 
machine for this p ? Or will some other corre- 
spondent describe or me where I can get a description 
of an electro- etic machine, simpler and cheaper for 
electric lighting P—PROMETHEUS, 

[3850 Compound Microscope.—To Mr. Lax- 
CASTER.—In Vol. XX., p. 466, is given some instruction 
for making a compound microscope, but as no size is men- 
tioned would you kindly give the proper measurement of 
tubes forming the body of a full-sized instrument, so that 
I could at any time add other eyepieces and objectives, as 
those advertised are, I suppose, of one standard size P 
Also is there any fixed lens in the body other than those 
composing the objective and eyepiece P—ENTERPRISE. 


[32651.]— Paste.—Will any reader tell me of a good 
te for sticking plush in relining an old gun case P— 
ELTA. 


(32652.|—Shutting out Sound.—I should be fied 
if some of your correspondents would inform me how best 
to produc artificial and temporary deafness at will? The 
telephone is a valuable acquisition ; bat an aphonic cap or 
some means of keeping out unwelcome sound, would, 
I think, be nearly as valuable to a person who wishes to 
study either mathematica or metaphysics, to allow his 
fancy to make its highest flight, or to secure rest in sick- 
ness. I have tried stuffing my ears with cotton wool, but 
have not succeeded.—StTuprosvs. 


(32658.]— Microscopic Photographs and Bank 
Wotes.—I dare say many of your microscopic corre- 
spondents will have seen photographs of Bank of England 
notes for the microscope. Mr. Dancer, of Manchester, 
has them marked in his catalogue, the size of them being 
something less than zin. I went to buy some slides of him 
about 10 months ago, and wanted one of a £20 note, but 
he had not got one, so I a I would try if I could 
take one. I sucoeeded very well in taking a negative of a 
£10 note, the negative being l§in. long by lin. across, 
from which I took the microscopic one. I also printed 
some small ones on albumenised paper, and I gnve one to 
a friend, who, I suppose, thought he would have a bit of 
fun, and he took it to the Bank of England at Manchester 
and asked them what he must do with it, but he had to 
say where he got it, and then they came to see me, and 
have now got the negative, and also a microscopic slide, 
which Kae Dean sent up to London to the bank manager 
there, and they do not seem likely to come back ugain. 
Will some correspondent say what the Act of Parliament 
is about it? The bank manager here says that photo- 
graphs of bank notes, ever so small, are not allowed to bo 
taken.—OXYGEN. 


[32654.]— The Antiquity of Man.—On the 18th 
March I attended a lecture by Prof. Duncan on The 
Antiquity of Man,” which gave a very clear proof that 
man existed on this earth when the surface was not as it 
is now, and when various animals existed which are now 
extinct, but the lecture did not contain any scrap of 
information which would show what length of time hns 
elapsed since that period. lf any of your correspondents 
would be good enough to give the desired information, 
either through your columns or point out in what books 
it is likely to be met with, they would confer a great 
favour on many otbers who heard the lecture besides— 
I8CATEL. 


32655.]— Printing Circulars.—I am desirous of 
printing my own circulars, price lists, &c., from manu- 
script copy. Will any one kindly say if the method 
mentioned bůy Oberhof’’ (lot. 14137) would do, describ- 
ing the way of inking the plate and apparatus required 
for printing with, as I wish to make the press, &c., 
ss tp if possible? Any hints on the subject will oblige 
— MEMO 


[32656.]—Conductor.—I wish to make a conductor 
for a large plate electric machine, and would like to know 
if I can do so satisfactorily by making it of wood, and 
covering this with tinfoil? Would it be better to varnish 
over the tinfoil? Does Winter’s ring answer instead of 
a conductor? It would, I presume, be more easily made. 


In what book oan I get a N desoription of this 
ring so that I may construct one? What size ought it 
to be for a 2ft. plate PR—Suocxinea. 


$2657.]—Civil Service Examination.—Will a 
fellow-student kindly inform me as follows:—The best 
published work, and price, on above Is it possible to 
obtain more information of resnit than usually given? 
For instance—who obtained vacancy, number of marks 
obtained in each eubject, and total number, so as to know 
how one stood, as no particulars are given by O. 8. O. P— 

TUDENT. 


(82658.]—32in. Focus.—Would Mr. W. J. Lancaster 
give me a few hints? I bought lately a telescope; it is 
all brass and very heavy; it is in two pieces; the focus of 
the object-glass is 32in., diameter ltin. ; the eye lens is 
lin. focus; they both screw into cells; the object-glass is 
a spectacle lens. I know nothing whatever of stars and 
such like, but when I look through it the purple and red 
fringe the edge of the object to a great extent. Would 
it be worth while to cut it down and get an achromatio, 
or what is my best plan to adopt with it P—Jeun. 


82659.]—Naval Crews.—Can any of your readers 
tell me the relative number of the crews of our old 
wooden frigates and our modern ironclads P—Navr. 


132660.]J— Phonograph.— Would Speravi, or any 
gentleman, answer the following questions :—1. Would 
the writing in the case of either the phonozraph or the 
e be larger in proportion to the size of the 

iaphragm used? For instance, would a drum- head give 
larger writing than a diaphragm of about Sin. in dia- 
meter? 2. Is the principle of the phonograph and phon- 
autograph the same, and might the latter be adapted so 
as to be used as a phonograph P 3. Could the phonograph 
de made to speak by having. instead of a cylinder, a slide 
with a 3 in it and tinfoil gummed over it, drawn 
under the vibrating point at a uniform rate ?—W. B. 
PRIDEAUX. 


(32661.]—Telephone.—}. What is the right size of 
wire for connecting telephones in a house? Would 
No. 36 wire do? 2. Is it necessary to have two soft iron 
cores, one for each pole of the magnet, in making a tele- 
phone with a horseshoe magnet, or will one suffice, and 
are the soft iron cores spoken so much about hollow or 
solid pieces of iron? 3. I have followed directions for 
hardening steel magnets, and I have tried magnetising 
them with both a single Smee's battery, and with a strong 


horseshoe et Sin. long, but the result is very unsatis- 
factory; the battery hardly magnetised them at all, and 
the magnet only made tbem just strong enough to lift 


each other. Is the fault in the steel, or in the power 
used P—W. B. PRIDEAUX. 


[82662.]—-Violin.—Would any of our readers indicate 
the name of a good easy exercise book for self-practice of 
a soholar of about six months P—AMATEUR. 


[32063] -Erosi Water Aquarium.—I intend to 
make a small fresh water aquarium. Could any of 
“ours” answer the pts, questions? I saw in a 
number of this paper that the Valisneria spiralis and the 
Auacharis alsinastrum are good plants for compensating 
the water for loss of oxygen. 1. Where can I find them P 
2. How am I to know them? Into a tank containing 
about plant oubic feet of water I intend to introduce two 
gold fish, two silver fish, two trout, six minnows, two 
eels, two sticklebacks, one perch, one tench, and one 
miller’s thumb, or flat-headed loach. These three last- 
mentioned are uncommon here (Strathhogie, Aberdeen- 
shire). 1. Where can I find them? 2. Willall these fish 
live together in the space noted P—W. A. R. 


(82664.]—Artificer.—1. What examination have you 
to to become an artifioer ? 2. Whether you have to 
find your own rig or not, and about priceP 3. Which is 
815 most desirable, the navy or merchant service 7— H. 

INGHAM, 


(32665.]—8iphon.— Would some correspondent of the 
ENGLIsH MecuHanic kindly inform me whether any kind 
of siphon exists which starts into operation itself on the 
fluid reaching a point lower than the upper portion of its 
bend ?—AvLos. 


(82666.]—Heart.—Is there such a thing as partial 
bab its of the heart's action? What are its æymptoms? 
hat its remedy P—W. BARNARD. 


$2667.]—Telephone.—Will Mr. Lancaster or some 
other person oblige by informing me whether the magnets 
ought to be hardened after magnetising or before? Also 
would magnets about 5 x 1 inch be as good as smaller 
one, say 4 x fl. and what weight and size of wire to use for 
the bobbins of the large ones? Would drilling a hole in 
the end of a magnet affect it P—A. B. 


[32668.]—8. W. and G. N. Bogie Engines.—I 
have noticed that wben the new S. W e express 
engines start —with a long train and nearly full steam on 
—they roll very much from side to side, which I believe is 
caused by the alternate action of the pistons and the 
engines not having sufficient breidth of bearing on the 
bogie. I have also seen the G. N. 8ft. single engines start, 
under similar conditions, as steady as possible. Will 
„The New Clock” and L. L.” give a description of the 
bogies of these engines, with the amount of lateral play 
allowed ? A sketch would oblige. Will“ The New Clock” 
alse give the distance between centres of cylinders and 
height of coentre line of boiler from rails of the S. W. 
engines referred to.—SHorr STROKE. 


(82669.]—Musical.—My business requiring the use of 
5 accurately tuned to a given number of vibra- 
tions, I am anxious to possess an instrument for computing 
tbem in order to arrive at the desired pitch. I am aware 
of several methods having been invented. I now want 
advice as to the choice of one, giving preference to the 
simplest in construction consistent with accuracy. Would 
the attempt to make one be likely to prove too much for 
a bit of a mechanic P—TONOMETER. 


A Use for Tin Cans.—It is stated that a Phila- 
delphia manufacturer makes a speciality of sash 
weights, and it is said that he employs labourers 
with carts to collect during the morning every 
article of worn-out tin-plate or sheet iron in what- 
ever shape used for domestic purposes that had been 
thrown out upon the street. This scrap is made into 
sash weights of a higher specific gravity than ordi- 
nary iron. The metal obtained is very kard. The kind 
of furnace used for this purpose is not described. 


— 


CHESS. 


— —— 


ALL Communications intended for this department 
must be addressed to J. PiA, Oopthill House, Bedford. 


PROBLEM OCOOXVIII.—Br W. R. Biamp. 


White to play and mate in two moves. 


BOLUTION TO 416. 
White. 
1. Q to K Kt. 4. 
2. Mates. 


In 417 the White Bishop at K B sq. should be a White 
Knight. 


lack. 
1. Anything. 


NOTICES TO CORRESPONDRNTS. 


J. G. F.—The second solution you will find is quite sound. 
Unfortunately 1. R takes Q B P; if 1. Q takes P; 
2. R takes Kt. (ch); and 3. Kt. mates. We wrote you 
to this effect, but the letter was returned, as address 
was insufficient. Your solutions of 415 and 416 are 
correct. 

J. THURSBY AND A. F. 8.—Thanks for the problems. 

G. A. L.— Your solution of 416 is right. i 

Arcaxum.—l. P to Q 7 will not do in 416, as there is no 


mate if 1. Kt takes P. 


USEFUL AND SCIENTIFIC NOTES. 


— — 


Purifying Water.—At the last meeting of the 
Royal Society, Professor Frankland presented a 
communication from Mr. G. Bischof on Putrescens 
Organic Matter in Portable Water,” in which were 
described some of the effects of spongy iron on 
organic matter. Last jo experiments were made 
by allowing water to filter through spongy iron on 
to meat, and it has been found that after six 8 
the meat remained fresh. Another test was made 
by preparing a hay infusion, which was kept till it 
showed abundance of organic life. The infusion was 
filtered through spongy iron with layers of pyrolusite 
sand and gravel, and then was kept in contact with 
meat for many s. The meat showed no signs 
of putrescence. In some of the experiments filtered 
air was supplied, which, Mr. Bischof pointed out, 
proves conclusively that bacteria or their germs are 


not revived when supplied with oxygen after the 
filtration, and he urged that this is a result of 


importance, as it demonstrate that by filtration 
through spongy iron 5 of organic matter 
is not only suspended for a time but that it ceases 
entirely until reinstated by some putrefactive agent 
foreign to the water. The peculiar action of spongy 
iron is believed to be thus explained. If a ro 
inserted into a body of spongy iron which has been 
in contact with walter for some time gas bubbles are 
seen to escape. These are found to contain carbon 
and bydrogen, and experiments lead to the conclu- 
sion that the carbon is due to the decomposition of 
organic matter. 

The Railway Servants.—The Amalgamated 
Society of Railway Servants have issued a very 
interesting pamphlet, embodying an appeal 
Parliament and the public in support of the recom- 
mendations contained in the report of the Royal 
Commission on Railway Accidents, especially that 
which relates to compensating railway servants for 
injuries sustained. he main recommendations of 
the commission were to give the Board of Trade 
power to enforce the extension of stations and 
sidings, to enforce the adoption of the block and 
interlocking systems, to restrict the speed of trains, 
to require the construction of continuous foot- 
boards, to impose certain conditions on companies 
opening new lines, to require companies to provide 
foot-bridges or subways at stations, and to require & 
lodge to be maintained at public crossings. Other 
recommendations related to provision for com- 
pensating railway servants, but on this matter the 
society have drafted a bill, which they hope to intro- 
duce into Parliament, in order to extend and 
regulate the liability of railway companies to make 
compensation for personal injaries sustained by 
persons in their service.” The pamphlet contains 
much matter of interest to the travelling public, as 
well as to railway servants, 
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LATHE FLYWHEEL AND 
TREADLE.—I. 


A DISSERTATION on the liveliness of 
flywheels may perhaps prove but a 
slow subject to the majority of readers, 
for the very good reason that their own 
treadle arrangements act in a way which 
leaves little cause for complaint. But 
there may be some who will sympathise 
with that feeling of lingering dissatisfac- 
tion which cannot be quite dispelled until 
one is certain of having secured the very 
best result which the means at hand can 
be made to command. This feeling has 
kept alive an intention to test by actual 
experiment certain theories I have long 
held on the improvement of treadle-hang- 
ing. Still, the fact that my own require- 
ments were sufficiently and comfortably 
met, had reduced the old intention to very 
shadowy proportions, until the appearance 
of “J. L.’s” article (ENGLISH MECHANIC, 
No. 670), and the subsequent correspon- 
dence elicited by it. But this revived the 
neglected notions, and led me to experi- 
ment upon them; and as the result shows 
an unquestionable increase of power, and 
(to my mind) an improvement in the tread 
also, I think it may be worth while to 
submit the plan tothe criticism of those who 
happen to be interested on this subject. 

t will be evident, from the foregoing, 
that when I sent the notes on flywheel 
performance to “J. L.,“ I had not the 
slightest idea that they would be used as 
any standard of what the best performance 
of a treadle flywheel might be made. My 
old friend knows thas he is perfectly wel- 
come to any notes of mine, and that I 
cannot feel otherwise than flattered when 
he thinks them worth his editing. But I 
was quite aware that the proportions of 
my treadle were not of the most favourable 
kind, while the flywheel, being only 80lb. 
in the rim, could not rank among the 
“heavies.” My notes, therefore, were only 
intended to prove how much might be done 
towards improving flywheel performance 
by careful weighting alone, even when the 
proportions of the treadle were not of the 
most perfect kind; and I now refer to 
those notes only for the sake of comparing 
the effect which two different arrange- 
ments of the treadle may exercise on the 
same flywheel. Although the “ single- 
tread ” test is very good as far as it goes, 
any test must necessarily be insufficient 
which lacks the two most important condi- 
tions of real work—viz., the regularly re- 
curring tread of the foot at each revolution, 
und the retarding influence of the work 
being wrought. But, as the single tread” 
is a very fair test for liveliness, I may men- 
tion that, whereas the old hanging of the 
treadle gave only from 25 to 30 revolutiors, 
the new hanging gave at once an average of 

4); and this with very rough-and-ready 
apparatus, where the centres of the rocking 
shaft were somewhat shaky—being fixed 
only in wooden battens clamped to the 
lathe standards, and where short bits of 

bain, with strong brass wire loops at each 

end, took the place of the regular pitmen. 

The plan gave also excellent results under 
wkat may be called the docility test 
that is, working the treadle at extremely 
slow Speed with flywheel and mandrel 


VOL. XXVII.—NO. 682. 


5 connected for the fastest speed. 
nder this test the mandrel was kept alive 
at even pace, with only eight treads co the 
minute; and I hardly know a severer test 
for the handy docility of a flywheel. 

But not considering these tests satisfac- 
tory on the point of power, the following 
was adopted :—The treadle being hung in 
the old way, an automatic cut was started 
on a piece of iron, and gradually deepened 
and quickened until the flywheel was pulled 
up and could not get over its dead points. 
After giving the wheel every chance, even 
to a little assistance by hand, everything 
was left in exactly the same condition as to 
depth and speeding of cut; but the treadle 
was taken down, rigged up with its extem- 
pore fittings, and re-hung on its new 
centres. The wheel now not only took up 
the cut under which it had broken down 
before, but on quickening the feed of the 
tool again, the wheel contrived to get over 
its dead points three or four times after 
the driving band began to slip on the 
mandrel pulley. This experiment was, of 
course, made without back gear; but I 
cannot see that it would be possible to 
devise a more stringent test for the influence 
of treadle-hanging alone, as every other 
condition remained exactly the same in both 
cases. So far as the rocking shaft of the 
treadle is concerned, the difference consists 
in hanging it only 14 or 2in. below the level 
of the centres of the flywheel shaft, instead 
of some 4 or in. from the ground. But as 
the chief object of this is to establish a cer- 
tain relation between the pull of the pitman 
and the position of the counterpoise on the 
wheel, and as the modification in the form 
of the treadle which is necessary must be 
arranged with reference to this object, the 
mere adoption of the higher position for the 
rocking shaft would not imsure improved 
results, unless arranged with regard to the 
principle involved. 


So, as the treadle question has now been 
fairly started in the columns of the ENGLISH 
MECHANIC, it may be the best plan to enter 
into the subject thoroughly, making this 
epistle a contribution towards its exhaus- 
tion, as well as the description of a particu- 
lar arrangement. But, before leaving the 
particular for the general, it may be well 
to observe that this plan of hanging the 
treadle some 14in. from the ground intro- 
duces a rather different rise and fall for the 
foot, which might prove an insurmountable 
objection to many old turners. As the 
treadle is usually hung, it oscillates in an arc 
whose chord is vertical; so that the rise 
and fall of the foot is practically vertical. 
The hanging now proposed changes this 
vertical motion into one that carries the foot 
slightly (24in. or 3in.) forward in its fall. 
To secure such a motion was part of my 
idea, because it seems to be the more 
natural movement for the foot. Let any 
one stand on one leg, and Jifting the foot of 
the other about 12in. from the ground, 
thrust it down again with force. In nine 
cases out of ten the foot will be observed to 
fall 3in. or 4in. in advance of the other; and 
the same tendency may be noticed in the 
position which the foot will instinctively 
adopt when about to crush anything on the 


not usea. But the third part of a century 
will make habit very strong, and as some- 
thing very close on that period has passed 
since my first acquaintance with the treadle, 
I freely confess that when I began to prac- 
tise on my theoretical improvement the 
feeling was too novel to prove very attrac- 
tive. Still, the great increase of power 
resulting from a position of the pitman, 
which could not be very readily secured 
without making this change in the motion 
of the treadle, induced me to give the plan 
a fair trial in regular practice; and now, 
having broken the old habit, I would not 
resume it on any account. The slight for- 
ward fall seems to give much freer and more 
independent play to the several joints con- 
cerned in treading—viz., the hip, the knee, 
and the ankle; while it is certainly more 
favourable for the exertion of the consider- 
able muscular force which is now and then 
required. The only position in which I 
still find the old arrangement preferable to 
the new is when standing with the whole 
body (below, as well as above the waist) 
facing the mandrel, and wishing to tread 
with the right leg. There must then be a 
dishing motion, whichis not pleasant. But 
for using the left leg, while leaning with 
the right hip against the lathe-bed, as also 
in every case where the operator wants to 
stand very close to the lathe. the inward 
fall of the treadle is very convenient, for 
there is hardly any risk of its falling on the 
toes of the standing leg, and throwing the 
hooks of the pitmen off the cranks—an 
accident which must be familiar to most 
old treadle-turners. The practical pros and 
con.s of this particular case having been 
fully stated, so far as a month’s experiment 
on all kinds of material, and at all rates of 
speed, have suggested them, I will proceed 
to explain why the general principles of 
treadle action seem to me to recommend 
this method of hanging. 

As I start on the assumption that to 
secure the best action from any foot fly- 
wheel it is absolutely essential to weight 
it with a counterpoise properly adjusted, 
both for balance and for position on the 
wheel, a few words may be desirable on 
this point. Iam aware that this proposi- 
tion is sometimes disputed, and bave heard 
it argued that it is the source of vibration 
and roll, and that it causes the centres to 
wear oval, and the wheel to run untrue; 
and of course the practice may do all this 
if improperly carried out. But the abuse 
of a good thing is no argument dgainst its 
use; and a proper counterpoisce is so entirely 
in accordance with the principles of mecha- 
nical science that it would be almost waste 
of words to argue in its favour. At any 
rate practice approves the plan, and even 
the smaller tlywheels used for steam- 
engines are constantly loaded; the rim 
being cast with a cell into which the leaud 
is run. Yet calculating the effective range 
of a crank at about th of each half revolu- 
tion, and remembering that the steam- 
engine gives the advantage of both thrust 
and pull, the conditions under which the 
steam-engine wheel works are far more 
favourable than those of the treadle fly- 
wheel. Setting aside the comparativcly 
light weight of the latter in consideration 
of its lighter duties, the effective range of 
the crank can now be only as about 5 to 
11; and tbrough the full half of each revo- 
lution the wheel has to carry on the cut at 
even speed, and lift the full weight of the 
treadle as well, by the impetus of centri- 
fugal force alone. The lathe flywheel is 
rarely run at a speed where centrifugal 
force can make the influence of a proper 
counterpoise injurious in any way; and I 
can state that, having (only a few weeks 
since) taken down a flywheel which cer- 
tainly had not been shifted for 10 years, 
I could not detect a trace of uneven weir 


ground—so long, of course, as the keel is in the female centres of the crank shaft 
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The male centres were unquestionably worn; 
but this was only on the top, where they 
had to bear the weight of the wheel and 
the force of the tread. When this was cor- 
rected, and the wheel rehung, it ran without 
a suspicion of shake on its centres, and as 
true as a die. Springs or similar contrivances 
for relieving the weight of the treadle, can 
at most work but half a cure at the cost of 
waste of force at every tread. For unless 
the simple and effective hook of the pitman 
be superseded by the complication of a 
collar, weight enough must be left on the 
treadle to drop it to its lowest point at each 
revolution of the crank; or, if that revolved 
without the pressure of the foot to send the 
treadle down too, the hooks would neces- 
sarily be pulled off. Such springs are 
therefore simply obstructive in their action, 
while the counterpoise will not only do its 
duty effectively to the last ounce of the 
treadle’s weight, but becomes, under the 
moderate influence of centrifugal force, a 
decided aid to the power of the flywheel 
when running. 

One of the commonest difficulties in 
weighting a flywheel properly is that some 
spoke is relied upon for attaching the 
weight; and it is of course a mere chance 
whether there be a spoke in the right place 
or not. This difficulty may generally be met 
by using two weights of the right pro- 
portions on two separate spokes. But by 
far the best plan inthe long run in such a 
case is to clamp an iron plate (say rin. 
thick) with a slot in it, to the two spokes 
between which the weight should lie. The 
weight can then be attached to this plate by 
means of a single (mushroom or cheese) 
bolt passing through it and the slot. In 
this way buth the amount and the position 
of the weight can be arranged with the 
greatest case and accuracy; and if any- 
thing should ever render it desirable to 
vary or shift the counterpoise, it can be 
done in a moment by simply loosening a 
single nut. I have found this arrangement 
so useful in experimenting, that I think it 
is worth an illustration, although almost 

too simple really to need this. P is the 
slotted plate, clamped to the spokes by two 
pieces of jin. rod, screwed at each end for 
small nuts, and then bent into the required 
staple form for. clamping the plate to the 
spokes. These nuts are not shown, as they 
would be at the back of the wheel; as also 
would be the counterpoise fixed by the bolt, 
the head of which is seen in the slot. 


D. H. G. 


(To be continued.) 


THEORY OF THE STEAM-ENGINE.* 


(THE “notes” on the theory of the steam- 

engine, issued by Prof. Cotterill, about 
seven years ago, for the assistance of 
students and others interested in steam- 
5 were go much to the purpose, 
and met with so favourable a reception 
from professional men, that the present 
volume, in which the “notes” have been 
aye until they cover nearly 350 paces, 
will be welcomed. we think, as perhaps the 
best treatise on the theory of the steam- 
engine extant. The object of the author is 
to place before his readers the process of 
the conversion of heat into work in steam- 
engines, and consequently he does not en- 
cumber his pages with any questions 
relating to the form and dimensions of the 
mechanism through which the work is 
applied, nor of the boilers in which the 
steam is generated, and the heat of fuel 
rendered available for use as a motive power. 
Prof. Thurston’s paper on the“ Perfect 
Steam-engine,”’ which we noticed on page 
518 of our last volume, has done something 
to attract the attention of steam-users to 
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the advantages likely to accrue from a 
better understanding of the heat-engine as 
a motor, and Prof. Cotterill’s recently 
issued treatise will afford them all the in- 
formation upon the subject. It is not to be 
supposed that users of stcam are likely to 
study the theory of the engines they em- 
ploy, and, as a matter of fact, only a very 
sinall percentage of them know much more 
about them than the stokers they employ ; 
but, in the hands of the engine-makers, the 
volume will not only be of value in pointing 
out the direction in which true progress is 
to be made, but it will be of assistance, 
from a commercial point of view, by 
enabling them to quote an undoubted 
authority in support of their arguments for 
the use of superior engines instead of the 
nominally cheap but in reality very expen- 
sive types too frequently made at the pre- 
sent day. In his first chapter, Prof. Cot- 
terill explains the physical properties of 
steam as determined by Regnault’s experi- 
ments; and in the second he introduces the 
principle of the mutual equivalence of heat 
and work. The theory of the steam-engine 
is commenced in the third chapter by a pre- 
liminary investigation dealing with the 
principal phenomena, and leaving the minor 
details, which, in practice, complicate the 
question, to be dealt with subsequently. 
Assuming the expansion curve to be a 
perfect hyperbola, and it is known to be so 
approximately, and the heat lost by radia- 
tion and by transmission to the exhaust to 
be known, Prof. Cotterill calculates what 
shouid be the performance of an expansive 
engine supplied with dry steam under dif- 
ferent conditions, the results being exhibited 
in some interesting tables, which help to put 
the question clearly before the reader. 
Calling the loss from the two sources above 
mentioned “ exhaust waste,” it is seen that 
if the results tabulated are compared with 
those obtained by actual experiment in the 
best engines, it is evident there must be a 
great loss in the engine, either by exhaust 
waste or by a large amount of priming 
water id the steam. Notimating tho work 
done by thermal units and comparing the 
result with the total number of units in the 
heat expended, a lossof four-fifths becomes 
apparent, and we then examine the causes 
of the waste to see if a better result cannot 
be attained by means at our disposal. The 
first important fact following upon an ex- 
amination of the question is. that no better 
machinery than the ordinary cylinder and 
piston can be devised, and that nothing is 
to be gained by using many cylinders in- 
stead of one, provided, be it noted, that the 
steam is supplied with heat in the same 
way. The first statement will attract the 
attention of inventors of rotary engines; 
and the second, it will be seen, introduces 
the question of compounding. To obtain 
greater efficiency, then, the treatment of 
the steam must be altered, or some other 
fluid must be utilised as the medium. The 
fourth chapter is consequently occupied 
with a discussion of the action of the 
heat upon a perfect gas, the result being 
utilised to study the air-engine in its sim- 
plest form. Although the efficiency is more 
than double that of the steam-engine, fully 
one-half of the heat expended is wasted by 
the necessity for a compressing apparatus, 
which absorbs avery large proportion of the 
energy originally brought to bear on the 
working piston. If, however, certain con- 
ditions are satisfied, the efficiency of the two 
engines must not only be the same, but no 
other engine can have a greater efficiency. 
This proposition occupies the fifth chapter, 
which introduces a second principle govern- 
ing the operation of heat-engines, of not 
less importance than the equivalence of heat 
and work—viz., that the practical utility 
of a given quantity of heat depends upon 
its temperature. If, says Prof. Cotterill, 
the vast amount of heat discharged into the 


condenser could be utilised to produce fresh 
steam in the boiler, the efficiency of steam- 
engines would be multiplied many times. 
There is no reason why this should not be 
done, except that the temperature of the 
condenser 1s so much lower than that of the 
boiler. The second principle, however, 
asserts that by no process of the nature of 
perpetual motion can heat of low tempera- 
ture be converted into heat of high tem- 
perature; and the conclusion that the prac- 
tical utility for mechanical purposes of a 
given quantity of heat depends upon the 
limits within which it can be used, shows, 
that in designing a heat-engine of any kind 
the available difference of temperature must 
be carefully utilised as well as the available 
expansive energy of the fluid. A table of 
the performance of perfect heat-engines is 
given, from which it appears that, with such 
temperatures as can be: employed in prac- 
tice, two-thirds of the heat expended is 
necessarily wasted. According to this table, 
a perfect steam-engine (non-condensing), 
working with steam of 401°, and reducing 
it to 212°, would require 806lb. of carbon per 
indicated horse-power per hour; acondensing 
engine with a range of steam temperature 
from 341° to 100° would require 5921lb. of 
carbon; a steam and ether engine, witb 
temperature limits of 341° to 60° would 
need 5051b. of carbon; and an air engine 
with temperature limits of 660° to 60° would 
require only ‘33lb. of carbon. Taking the 
figures for the perfect condensing engine, 
which is supposed to be working at the 
rather high pressure of 120lb. absolute, we 
see that two-thirds of the whole heat 
expended is wasted, its efficiency being 
represented by the figures 299 — this waste 
arising from no faultin the construction of 
the engine, but solely from the narrow 
temperature limits. To obtain a better 
result, says Prof. Cotterill, it will be indis- 
pensable to overcome the practical diff- 
culties which exist in the employment of 
unusual temperatures, although the wider 
the limits of temperature the more difh- 
oult will it be tv approach in practice the 
theoretical efficiency. 

The chapters on expansion, on clearance, 
and wire-drawing, and on the action of 
the sides of the cylinder will be read with 
interest by all who take up the book, for 
Prof. Cotterill clearly explains these 
branches of the subject—that is to the 
student : the so-called “ practical man ” will 
have some difficulty in understanding him. 
The vexed question of the compound engine 
is not treated so clearly as those who 
are unacquainted with the theory would 
like, although there can be no mis- 
understanding the definite statement that 
“the work done by a given ae 
of expanding fluid does not depend in any 
way upon the particular machinery by 
means of which the expansive energy is 
utilised.” It depends simply upon the 
pressure of admission, the rates of expan- 
sion, and the amount of heat received by 
the water from the time it enters the boiler 
until it returns. The power and efficiency 
of a compound engine are (other things 
being equal) the same as if the steam were 
used in the large cylinder alone, with the 
same total expansion.“ The addition of the 
high- pressure cylinder has in itself no influ- 
ence on the power or efficiency of the 
engine, being merely a device for partially 
overcoming some difficulties of high grades 
of expansion. But Prof. Cotterill, in lay- 
ing down the dictum above quoted, is 
careful to point out that “other things 
being equal ” must not be forgotten in draw- 
ing conclusions, and in the same e 
he says that “ the actual means of efficiency 
generally produced by compounding” is 
due to a diminution in the prejudicial influ- 
ence of the sides of the cylinder, so that 
the “exhaust waste” is greatly diminished. 
The action of the sides is treated almost 
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exhaustively in the tenth chapter, and the 
general conclusions on the point include 
some remarks upon steam-jacketing and 
superheating. Thus, it is pointed out that 
the amount of advantage to be gained by 
the use of a steam-jacket must vary accord- 
ing to the circumstances, and in some cases 
itmay be very small. In non-condensing 
engines the evils of liquefaction may be 
almost entirely removed by jacketing, but 
in condensing engines the effect of the 
jacket is not so perceptible. In the high- 
pressure cylinder of a compound, says Prof. 
Cotterill, if the terminal pressure be high 
as compared with the back pressure, so as 
to be decidedly above the criticul value, the 
range of temperature will be small 
and no considerable liquefaction will 
probably occur, even though there be 
no jacket; and if the terminal pressure 
approach the back pressure, so that the 
tendency to liquefaction is strong, the 
jacket may be unable to materially influ- 
ence that tendency, on account of the high 
mean temperature in the cylinder, which 
revents much heat being drawn from the 
jacket; but if the terminal pressure is at 
or a little below the critical value, the 
amount of heat necessary to prevent the 
accumulation of water will be very small, 
and a jacket may prove of material advan- 
tage. The use of superheated steam dimi- 
nishes the action of the sides, and the 
speed of piston also exercises an important 
influence on the depth to which the changes 
of temperature penetrate the mass of the 
cylinder; but the former is unquestionably 
the mostipotent factor of the two in securing 
economy. Prof. Cotterill says that he had 
intended to add chapters devoted to certain 
special points in the working of compound 
engines and to the modern theories of 
superheated steam, and his readers will 
regret that, owing tothe size of the volume, 
he feels obliged to omit them. To those 
who have some knowledge of heat as a 
branch of physics, a thorough acquaintance 
with the principle of work in mechanics. 
and some familiarity with the working o 
the steam-engine and the use of the indi- 
cator, the book before us may be recom- 
mended as the best of its kind. 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.* 


By JoHN WaTson WARMAN, 
Associate of the College of Organists, London. 


PART I.—GENERAL TREATMENT IN 
MANUFACTURE. 


à. reference to one Bellows inside 
another see DESIGN (7, i.) and RESER- 
vorrs (14, j.). 

A few more exact particulars with respect to 
the Bellows of some largest Organs will perhaps 
be useful : (their makers have been aiready 
given). 

e. Boston (U.S.) Music Hall. 6 Bellows and 
17 minor Reservoirs; the six feed into one large 
Receiver. 

f. Exeter Hall. The lower part of the Organ 
Case is 30ft. wide by 4ft. 6in. deep ; within this 
space are the Bellows, four in number. The 
Sounding size of the Organ is 41 Registers. 

g. Boston (U.S.) Cath. of Holy Cross. 
Sounding Stops). 3 Bellows. 

h. Liverpool Towun Hall. The supply is from 
two very large Bellows, each having three 
Feeders ; these feed into twelve other Reser- 
voirs, set at various pressures. The Speaking 
size of the Organ is 100 Registers. 

i. The Albert Hall Organ. This basa special 
very heavy pressure Bellows for the Pneumatic 
Motors. In addition to this it has two very 
large ones, each with but one Fold, but 
having three Feeders of the ordinary kind. One 
Bellows is placed directly over other, at a suffi- 
cient distance to allow the Crank-shaft to plav 
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between; thus the latter has three short rods 


except at outer edge; this latter, however, is 


leading up to Feeder lugs of upper Bellows, and easily got over by disposing a special short 


three do. leading down to Feeder lugs of lower 
Bellows: the two Receivers being connected 
by Trunk and Kods, and one having Inverted 
rib, of course compensation and smoothness are 
both attained. The number of Reservoirs I am 
not able to give; two are in the Swell-box itself. 
The Speaking size of this instrument is 111 
stops. 

j. From a very rough and hurried calcula- 
tion made by the present writer, each of the 
two Bellows seems about 11ft. * 6ft., or of 132 
square feet total. What the heavier one gives 
there was at that time no opportunity of ascer- 
taining. 

k. The Crystal Palace Organ. This has nine 
Bellows of ordinary construction, each with 
ordinary Handle. The number of the Reser- 
voirs I cannot now furnish; there i3 certainly 
one for the Swell Tuba. The Speaking size 
of this instrument is 65 Stops. 

J. The Leeds Organ. This has five chief or 
supply Bellows, each driven by an Hydraulic 
Engine: the number of Distinct Reservoirs is 
twenty-seven. The Speaking size of this Organ 
is 93 Stops. 

m. Insine SwELL-Box. In 1851 Mr. Willis 
took out a Patent (No. 13,538), a portion of 
which related to placing the Swell Bellows 
inside the Swell-box; the object, of course, being 
to prevent the supposed evil effect resulting 
from compression of air through wind passing 
into the Swell-box while Shutters closed (see 
SwELL-Box). It will be sufficient here to 
observe that the inconveniences of this arrange- 
ment would, as a rule, more than balance its 
advantages. 

n. SizE FoR ONE Hanpie. The actual 
amount of wind thrown on one Handle will ob- 
viously depend to some extent on circumstances; 
as weight of wind pressure, size of Pallets, 
nature'of Stops, age and strength of blowist, Kc. ; 
but I think it may be laid down that a lad, 
say not over 15, should not be expected to 
supply more than 18 stops of Sounding size, and 
that an adult should, similarly, not be given 
more than 20 Stops (for definition of Sounding 
size sce 15, v.). At same time, even latter number 
ia aamatimes ercaaoded; thus, the Orgun in 


f | Salisbury Cathedral, by Green, which had a 


Sounding size of 26 Stops (including the Octave- 
coupler to Pedal), was blown by one man, but 
the pressure was light—I think only 2in. I 
believe the two figures just quoted wil! be found 
generally reliable. 

The foregoing assumes the Handle always 
a single one—that is, designed for only one 
person; but occasionally (as at Winchester 
Cathedral) this will extend beyond fulcrum, 
so as to be grasped by second blowist, the two 
persons thus working one Handle; in such case, 
of course, the one counts as two with reference 
to number of Stops allotted to it. 


o. For actual size of Bellows with given 
number of Stops, see Size (15, r.). 


%% MOUNTING. 

p. Thereare, speaking broadly, three methods 
of mounting the Bellows: 1, On a portion of 
the Building-frame; 2, On simple Legs; 3, On 
a Bridge-frame. 

q. The Building-frame should be rendered 
available wherever practicable, and where no 
more important reasons exist to contrary, the 
plan form of Bellows may well be modified with 
this view. Sec on this point in BUILDING-FRAME 
(43, c.). It may be observed that it is never 
recommended to cut Middle-board so that it 
forms dowels for entry, for by this means a 
great deal of the leathering at that point may 
be brought against end grain. 

r. When Building-frame not practicable, 
Leqs, which are simply short pieces of thickish 
stuff notched out so as to furnish a shoulder to 
carry Middle-board, may be used, the thin por- 
tion being screwed to Trunk-band. The Leg 
has the great advantage of simplicity ; of suffi- 
cient substance to allow of a hole or other cut- 
ting to be formed for Tracker &c. to pass 
through; of being positable at any point, so as 
to distribute the bearing points to best advan- 
tage, avoiding action, <c. ; and it does not 
diminish Feeder area: but it requires a Trunk- 
band, and also affords no support to Bellows, | 


piece or Stump here and there. 

8. When through absence of Trunk-band 
Legs are not practicable (and Building-frame 
not available), recourse must be had to Bridge- 


Frame; this is simply a long rail passing edge- 


wise under Middle-board, the rail itself being 
carried by two short pieces into which it is 
Tenoned —that is, the Style receives the 
Mortise; where Bellows are sufficiently large, 
an additional Bridge will generally be required 
at or near centre—that is, between Feeder (thus 
diminishing their area, as previously said). 
When the Bellows require support at other 
point than edge, the rail of the Bridge-frame 
should have short Foot or Style inserted into it 
to carry bearing to ground; two or even more 
of these in one rail, if desirable. It will, of 
course, be understood that if the Bellows be of 
Well kind (as they generally, in fact, will, if 
large enough to render their mounting a serious 
consideration), they may rest on their Wells, 
thus Bridge-frame required only to carry the 
intermediate weight. 

t. When no Building-frame present, the 
Bellows will often be mounted on a simple rail, 
screwed to inside of case. 

u. When Bellows mounted up close to 
ceiling Iron rods will often be found the best 
method of mounting. They should, preferably, 
have broad flat parts pierced for screws, and be 
so arranged as to brace each other—that is, 
give brace in every required lateral direction. 


% PRESSURE. 

y. It will be scen that APPORTIONMENT, Or 
the determination of the particular portions 
which shall receive wind of given pressure, 
is gone into before the actual consideration of 
what that pressure shall be. The reason is 
that the latter is in very many cases de- 
cided by the former. Thus, for instance, if 
it be determined to employ a second pressure 
for Augmentation of Treble, it will be obvious 
the increase must be slight, or a break may 
result ; and thus will the pressure of the second 
Bellows be relatively determined. One of the 
first considerations is whether limited space 
will render the use of Combination Bellows 
necessary (see 7, f., and on), for in that case 
modification in apportionment and determina- 
tion may be required (see 16, m.). 

w. It has not been thought worth while to 
spend time in dwelling upon the importance of 
the question of Pressure; this will be best 
demonstrated by the care and space here 
bestowed upon it. 


+*+ APPORTIONMENT, 

x. By this is meant, as just said, the deter- 
mination of the particular portion or portions 
to which the wind of determined pressure shall 
be allotted or apportioned. It will be seen that 
it is here treated fully Determination, on 
the contrary, being gone into fully in Detailed. 
(For reasons sce DETERMINATION.) 


* GENERAL CONSIDERATIONS. 


y. Echo Organ. It may be laid down that 
the Echo should never be introduced except 
upon a lighter wind—that is to say, it de- 
mands a second, and that a lighter pressure. 
As a separate Section (that is, having its own 
separate Clavier) the Echo is strongly repro- 
bated by author, as Swell and Choir may 
supply all legitimate Echo effects. If placed 
on Solo Manual it will interfere with that pres- 
sure, which of course should be heavier, and 
not lighter than usual; besides whick: it is not 
desirable to unduly enlarge the Solo, partly on 
account of the comparative inaccessibility of 
its Clavier: on the Great an Echo is of course 
out of question: the Swell Manual is unsuit- 
able because its pressure is liable to be stronger 
than that of the Great (sce 10, d., next). 
The Choir therefore must be the best Man., and 
when a lighter wind is already provided the 
Echo may do very well placed on it and sharing 
its pressure; but it certainly seems to author a 
great waste ever to place pipes in an Unshut- 
tered box. 

See further in Ava. of TREBLE (I, y.) 


2z. Solo Organ. It may be similarly laid down 
that the Solo should never be introduced with- 
out an additional and heavier pressure—that 13, 
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every Organ with a Solo must have as many as 
two pressures; the proper treatment of the 
Section demands two winds—one for the Tuba 
work, and one for the remainder; but this, of 
course, is not essential, except in large Instru- 
ments, as a Solo even wholly only moderately 
heavier than the Great or Swell is very useful 
and valuable. 

See further in Aud. oF TREBLE (I, y.), also 
BoORROwINdS (26, e, to end). 


(10, a.] Choir Organ. The pressure allotted 
to the Choir will vary with circumstances. If 
a lighter wind will enable or materially 
assist in enabling the Choir as well as Swell to 
be united to Great it is manifest the Sounding 
size will gain largely, and if the Choir at the 
lower pressure will be commensurate the plan 
will often be good—see, however, a little fur- 
ther on (11, b.). If it be known that the Choir 
cannot be so united more freedom of choice is 
allowed. If the Section be small, or put behind 
the Swell-box, as in Lewis’s Organ at St. 
Mary’s, Newcastle-on-Tyne (a most unwise 
arrangement in author's opinion—at all events, 
in this and similar cases), or if there will be 
great demands on the Choir Organ (as in 
Cathedrals), or other circumstances render 
strength desirable, then the Choir may well be 
on the same pressure as the Great. In Con- 
cert Instruments that have but 3 Manuals, the 
lowest Manual, or a portion of it, may well 
have a stronger wind than the Great; but as 
the lowest then becomes really the Solo Manual, 
if must be considered under that Head (see z., 
ante). 

b. It will be seen that, in the instances 
given, the Choir is rarely set on a lighter wind 
than the Great. The reason is simply this, 
these instructions are to give the best results 
with the lowest number of pressures. It is 
obviously far better to keep Great and Choir on 
a moderately light pressure, and give a heavier 
one to Swell, than to have latter and Great on 
a moderate and Choir on a light wind ; for the 
relative size, nature, position, scale, and voicing 
of the Great and Choir ought to keep their 
relative proportional efect right; whereas an 
increase for the Swell is always effective and 
valuable, all Registers suffering so enormously 
in the boxing. 

C. See further in Aus. or TREBLE (1, y.), 
also BoRROWINdS (26, e, to end). See also 
Reens (h, next). 


d. Swell Organ. The Swell should never be 
on a lighter pressure than the Great; and 
it, or, at all events, a portion may with ex- 
cellent effect have a somewhat heavier. Here, 
again, circumstances will modify. If the Swell 
be large, and heaviness is feared for the touch, 
the pressure may well be same as Great. If 
Swell incommensurate or touch not feared it 
may well be, as just said, heavier—at all events, 
the Reeds. The reason why Augmentation of 
pressure is so valuable in Swell is, that Pipes 
lose, as just stated, so enormously by being 
boxed. The giving a separate wind to the 
Swell Reeds, perhaps with the Mixtures also, 
will much add to the value of the Swell to Ped. 
Coupler—the unsuitable portion for latter pur- 
pose being made to come on only when Swell to 
Great is out. The nature, compass, and entire 
size of the Swell are, of course, here to be taken 
into account. See further in Abd. oF TREBLE 
(1, y.), also BoRRow1NGs (26, e, to end.) 


e. Pedal Organ. This may perhaps be con- 
sidered the Section most liable to variation in 
ita treatment of any. There has lately been a 
feeling that the Pedale should be on a heavier 
wind than any Manual, except the Solo; this 
I cannot help thinking a great mistake, the 
Pedale has to supply a Bass for the whole of 
the instrument, and while the necessary power 
may be obtained by commensurate size, it is 
obvious that a heavily-pressed Pipe cannot 
furnish appropriate bottom for delicate Choir 
or Swell Registers, &c. The proper course with 
the Pedale clearly is to give it at least two 
distinct pressures; one—the heavier, for Reeds 
and Chorus, or a portion of them; and the 
lighter for the deeper and middle work, or a 
portion of it. There will, of course, be many 
cases in which Pedale is incommensurate in 
size, or bound in height (thus interfering with 
employment of Open Pipes), or much Grooved 
or Conveyanced ; in such it is clearly sometimes 


an act of simple common sense to give a little 
extra pressure throughout. It will be borne in 
mind that the method of two pressures on 
Pedale is eminently favourable to the introduc- 
tion of that which I have termed a Part Octave- 
coupler to that Department (see z, next). It 
will not be forgotten that there is much less 
risk in stiffening the Pedale than the Manual 
touches—lst, because the foot muscles are so 
much the stronger; 2nd, because there is but 
one Ped. Clavier, the Manuals to Ped. not 
being in any case a very serious consideration 
(see SPECIFICATIONS) ; 3rd, because the Pedale, 
at all events the heaviest portion of it, is much 
more suitable for the application of the 
Balanced Pallet (see that Division). 


(To be continued.) 


IMPROVEMENTS IN BICYCLES. 


THE great objection to the bicycle—espe- 

cially onthe part of those who would like 
to use it as a means of rambling about the 
country—is the necessity for dismounting when 
the rider wishes to stay for a few minutes for 
the better observance of any object of interest, 
and dismounting and mounting are themselves 
attended with some risk to all except the most 
agile. There are, however, objections of equal 
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or greater weight to the tricycle and the four- 
wheeler, and for some years the attention of 
certain makers of these machines has been 
devoted to the construction of a velocipede 
combining the advantages of the bicycle with 
those of the tricycle or the common velocipede. 
Figs. 1 and 2 represent a method by which Mr. 
J. Turner, of Coventry, proposes to combine 
the well-known advantages of the bicycle with 
the facilities offered by three and four wheeled 
velocipedes to the timid rider in mounting and 
dismounting. He applies to the bicycle a pair 
of small wheels, so arranged that they will 
serve to support the vehicle in an upright 
position when brought to the ground, and will 
admit of being raised clear of the ground when 
the vehicle is running, so that no impediment 
will be offered either to the running of the 
bicycle or to the action of the rider. These 
wheels will run on either side and abreast of 
the front wheel. When these supplementary 
wheels are on the ground the rider, however 
inexperienced, can mount the vehicle without 
risk of a fall, and can start it with facility; 
and when fairly under way he can then raise 
the two small wheels clear of the ground, fix 
them in their raised position, and proceed on 
the two centre wheels as on an ordinary bi- 
cycle. When wishing to stop, the rider has 
merely to lower or depress the two small wheels, 


lock them in their depressed position, and he 
can then dismount at pleasure. The prongs of 
the fork are formed with a tubular pendent 
extension, F F, to receive the wheel stalks, G 
G, of the lateral supporting wheels, H, and 
form supports and guides for the stalks to slide 
in. Jointed to the upper end of these wheel 
stalks are rods, pendent from a cross bar, the 
ends of which are jointed to arms, K, keyed to 
the stem of the steering handle. This handle 
is mounted in a swivel bearing connected to 
the upper end of the fork, and it is so fitted as 
to allow of its receiving an axial motion in its 
bearing. The axial motion of the steering 
handle is for the purpose of lifting the arms, K, 
and throwing them up in order to lift the 
wheels, H, from the ground ; and the mounting 
of the handle in a swivel bearing allows for 
either of these wheels, H, rising on meeting an 
obstruction on the road without interfering 
with the motion of the velocipede. The rods 
are cranked, to allow of the arms when thrown 
up taking the position shown at Fig. 2, when, 
by reason of the joints which couple the arms 
and rods respectively together being thrown 
past the centre of the steering handle, the 
wheels, H, will have no tendency to drop. 
When these wheels are upon the ground the 
joints, being in the position shown at Fig. 1. 
will resist all tendency to yield to the upward 
pressure of the wheels, H; but on turning the 
steering handle on its axis, and thereby bending 
the joints outwards, the wheels will be un- 
locked and free to rise from the ground. To 
facilitate this movement coiled springs are fitted 
to the wheel stalks, G, above their guides, F, 
which springs, coming into action as the joints 
are bent outwards, will lift the wheels clear of 
the ground. They are then to be locked out of 
action by completing the half-turn of the 
steering handle. The provision for giving the 
steering handle an axial motion and a tipping 
motion, as above explained, will in no way 
detract from its efficiency as a steering handle, 
for, its bearing being attached to the Fork head 
in a manner that permits of no independent 
horizontal motion of the parts, it will act upon 
the fork in precisely the same manner as if it 
were bolted thereto. | 

Figs. 3, 4, and 5 show sections of improved 
felloos patented by Messrs. Beck and Warwick, 
of Birmingham, the object being to gain extra 
strength at the part where the felloe is pierced 
for the spoke, and to protect the tire from 
injury by the spoke, while retaining the cir- 
cular groove for the tire. In Fig. 3 the felloe 
is rolled with a flange, which is clipped by a 
fork on the spoke; but in Figs. 4 and 5 the 
metal is thickest where the hole for the spoke 
is required, and in the case of Fig. 4 it will be 
seen there is space for a large head to the 
spoke without running any risk of injuring the 
tire. The patentees also claim the invention 
of an improved tire, which consiste in covering 
a core formed of any fibrous material, such as 
rope, made either of cotton or hemp, or both 
(or a tube of metal of any suitable kind may be 
employed, and, if necessary, may first be 
covered with hemp or other suitable padding 
material), with indiarubber, either tubular or 
coiled in strips. A strong, cheap, and sufi- 
ciently elastic tire is thus produced, with all 
the advantages of solid indiarubber, without 
its liability to injury by contact with the road 
or with any cutting or rough surface. 


THE STAR-FEED. 


1 following answer is given by a writer in the 

Scientific American to the question :—‘‘ How 
can I feed a tool automatically on a lathe which has 
a slide rest, but has no feed motion? What is a 
star-feed ?” 

A star-feed is a device for improvising a feed 
motion to a slide-rest which has no self-acting feed 
motion, or to a mechanical tool-holding device which 
cannot be actuated by the self-acting feed motion 
nttached to the lathe or machine—as, for example, 
a boring bar. It is constructed as follows :—Upon 
the outer end of the feed screw of the boring bar or 
slide-rest, as the case may be, is fastened a piece of 
iron plate, which, from having the form in which 
stars are usually represented, is called the star. 
the feed is for a slide-rest a pin is fastened to the 
lathe face plate or other revolving part, in such & 
position that during the portion of the revolution in 
which it passes the star it will strike one of the star 
wings, and move it around 5 bring the 
next wing into position to be struck by the pin 
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during its succeeding revolution. When the feed is | well. It will not war 


applied toa revolving boring bar the construction 
is the same, but in this case the pin is stationary 
and the star revolves with the feed screw of the bar. ! 

In Figs. 1 and 2 is shown a star-feed applied to a 

siide-rest. A is the slide- rest, upon the end of the 
feed screw of which the star, B, is fitted. C is apin 
mttached to the face plate of the lathe, which, as it 
revolves, strikes one of the star wings, causing it to 
partly rotate, and thus move the feed screw. The 
amount of rotation of the feed screw will depend 
tapon the size of the star, and how far the circle de- 
scribed by the pin, C, intersects the circle described 
by the extreme points of the star wings. Thus the 
circles denoted by D E show the path of the pin, C, 
the circle, F H, the path of the star points; and 
tthe distance from F to G the amount which one 
intersects the other. It follows that at each revolu- 
tion of C an arm or wing of the star will be carried 
from the point, G, to point F, which, in this case, is 
@ sixth of a revolution. If more feed is required, we 
may move the pin, C, fo that it may describe a 
smaller circle than D E, and cause it to intersect 
F H to a greater extent, in which case it will move 
the star through a greater portion of its revolution, 
2 every other wing and doubling the amount 
of feed. 

It will be observed that the points, F and G, are 
both below the horizontal level of the slide- rest feed 
screw, and therefore that the sliding motion of the 
pin, C, upon the face of the star wings will be from 
the centre towards the points. This is better, because 
the motion is easier and involves less friction than 
would be the case if the pin contact first approached 
and then receded from the centre—a remark which 
applies equally to all forms of gearing, for a star- feed 
is only a form of gearing in which the star represents 
a tooth wheel, and the pin a tooth in a wheel ora 
rack, according to whether its line of motion is a 
circle or a straight line. 
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| back with the head on. 
| The holes in the blade and pad through which the 
| screws pass are reamed larger than the screws. 
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positively true work the steel T-square aud triangle 
alone can be depended upon. In form, neatness avd 
Strength have been sought after. In the head, 
usually so profusely ornamented (?), straight lines 
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bending into curves give the best effect. All useless 
metal is cut away, and the bars are narrower at the 
extremes than at the middle or the head—else they 
would appear to the eye narrower at the middle. 
There are three pieces to these squares—the head, 
the pad, ard the blade. Of their use, the pad alone 
needs explanation. The pad is an improvement on 
the flange, generally used to widen the edge of the 
heads of metal squares. It is placed between the 
blade and head. Being narrower than the head and 
blade by 1-16 inch, it allows the triangle to slip over 
the head beyond the board, with no other bearing 


than the edge of the blade, and lowers the bearing 
edge of the head below the nicks and bruises (that 


the greatest care cannot prevent) on the corner of 
the draughting board. Being used only ta separate 
the head and blade it may be made very much 
lighter than the flange, as shown in the cuts. 

The dimensions for blades are a width of 2 inches 
for blades 30 inches in length. Any narrower blade 
is apt to spring when the pen or pencil is drawn 


along the edge at a distance from the head. They 


are made from 16-gauge steel tempered to purple, 
and polished for plating. For the head the width 
is the same as the blade, and the length five times 
the width. The pad is square, and 1-16 inch less 
than the width of the blade. Both head and pad 
are made from 12-gauge steel. There are two ways 


| of putting these squares together :—(1) By rivets or 
| by screws permanently. 


(2) By screws and steady 
vine. ‘The head removable. In the first case rivets 
are best, as they will not get loose, and throw the 
head out of square, and the work being counter- 
sunk, the rivets may be ground off flush. Thesquare 
may be used as a straight edge, being used on its 
The second is far the best. 


|The screw holes in the head are threaded. The 


| steady pins are coning, the holes in which they fit 


It is obvious that in designing a star-feed, the 
pitch of the feed screw is of primary importance 
Suppose, for example, that the pitch of a slide-rest 
feed screw is 4 to aninch, and we require to feed 
the tool an inch to every 24 lathe revolutions, then 
the star must have 6 wings, because each revolution 
of the screw will move the rest 1-6 inch, while each 
revolution of the pin, C, will move the star 1-6 of a 
revolution, and 4 x 6 = 24. To obtain a very 
coarse feed the star attachment would require to 
have two multiplying cogs placed between it and the 
feed screw, the smaller of the cogs being placed upon 
the feed screw. 


THE CORNELL T-SQUARE.* 


OR four or five years the students connected 
with the Sibley College of Mechanic Art, 
Cornell University, have to a considerable extent 
constructed their own T-square, generally of steel, 
a few with steel blades and malleable iron heads. 
The result of these years of practice by different in- 
dividuals is a T-square that seems to leave little to 
be desired. The main requirements of a good T- 
uare are accuracy and lightness. The long thin 
blade is the cause of trouble in the firat requirement, 
and the ure of proper material in overcoming that 
trouble is apt to infringe on the latter. In seeking 
a mean between these two steel has been successfully 
employed. No material maintains its accuracy so 
naan ey ge SS 


By E. w. Maxine, in Polytechnic Review, 


are broached out coning ; the pins are driven tightly; 
the head and pad being so much thicker than the 
blade retain the steady pins, and the blade being 
removed may be replaced on the head in the exact 
position it occu ied. before. This is an advantage 
peculiar to the Cornell Square.“ 

The head may be taken off a five-foot square, the 
blade being tempered, may be bent double and packed 
in an ordinary trunk, or, as before said, used as a 
straight edge unincumbered by the head. If desired, 
two or more blades may be fitted to the same head— 
an advantage in respect to cost. After the first 
blade has been fitted to its steady pins the second 
blade is fitted to the upper steady pin, the hole over 
the lower pin is made larger, allowing the head to be 
adjusted at right angles to the new blade; another 
pin is now put in at the side of the lower pin, so any 
number of blades may be fitted to the same head, all 
having the upper pin in common. The edges of the 
blades and bearing edges of the heads are trued up 
by the use of the straight edges made at the Univer- 
sity machine shop, which have becomeso well known 
among machinists for their accuracy. The edges 
are made parallel, and tested by the measuring 
machine in use at the department. The squares 
may be said to be absolutely straight and parallel, 
and the bearing edge of the head at right angles with 
the edges of the blade. A 45-inch square weighs 
11 lb., and may be balanced within three inches of 
the centre of the blade. The blade may be slotted 
as shown in the cut. It makes a very light square 
when thus slotted, but is expensive. When nickel- 


p, bend, twist, or kink. For | A COMBINATION WHIRLING TABLE. 


A a recent meeting of the New York Micro- 
scopical Society, Prof. R. Hitchcock read a 
paper on a new combination whirling table, and we 
are indebted to the American Journal of Microscopy 
for the following report :— 

It may seem to many that a turn-table is a very 
small aud unimportant piece of apparatus, and that 
the common form is good enough for all practical 
purposes. For myself, I cannot agree with this 
view. If one desires to havea good series of moants, 
there is, in my opinion, no one instrument which 
will give so much satisfaction in use, and save so 
much time, as a good self-centring turn-table. It 
is therefore without the least hesitation that I cali 
your attention to the one before you, made by Mr. 
Balloch, of Chicago. The accompanying cuts will 
rerve to give a good idea of its construction. 

This is a self-centring table, when the jaws are 
used, but any slide may be centred by placing it 
under the springs in the same manner as on the 
common turn-table. 

It will be seen by referring to the lower figure, 
which is a sectional view, that the top consists of 
two plates. The upper plate, A, in which the jaws 
move, can be turned upon the plate, B. The upper 
face of B has a 5 elf screw, such as is found in 
the American scroll chuck. The lower faces of the 
jaws have parts of a scroll screw, which work in the 
scroll of the lower plate. It is readily seen that 
when the upper plate is caused to turn upon the 
lower, the jaws will be made to approach each other 
or separate, as the case may be. 

Ordinarily the brush is held in the right band, 
and the direction of the motion given to the table 
is from right to left. There is never any danger of 
the slide getting loose when turned in this direction, 
but for a left-handed person they can be made to 
clamp in the opposite way if desired. The centre 
upon which it turns is close up under the face plate. 
This table is perfectly balanced, and consequently 
the motion is perfectly smooth and regular. 
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ractical use, I can say that this 
I can 
One of 


Speaking from 
instrument has pleased me very much, and 
conceive of nothing better for the purpose. 
the greatest advantages I will show you this even- 


ing, and it is simply this. In clamping or releasing 
the slide, the under plate is moved by the finger of 
the left hand, which is always in the proper position 
for doing this when at work. I am not usually an 
enthusiast about apparatus of this kind, but this 
improvement deserves the highest praise, particu- 
larly when price is considered. 

he maker claims it will run two minutes. I 
have timed it 94 minutes, and am certain that it 
can be made to run over ten minutes. 


ENAMELLED IRON. 


Sone improvements in methods of enamel- 

ling wrought and sheet iron have been 
patented in this country by Messrs. Quinby and 
Whiting, of St. Louis, Missouri, which include 
several features of novelty. The invention 
consists of a new enamel glass or coating which 
may contain clay, carbonate of magnesia, to 


plated and polished they make very handsome tools. render it more opaque, and assist in the spotting 
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or mottling processes, sulphate of magnesia, 
and arsenious acid, for the purpose of obtaining 
a more perfect adhesion between the enamel 
and the metal. The most important considera- 
tion in an enamel for wrought or sheet-iron 
wares is that of durability, more particularly 
when this ware is designed for household pur- 
poses, to which this invention is chiefly 
applicable. This quality of durability is refer- 
able, first, to the adhesiveness of the material, 
whereby it clings to the iron and resists separa- 
tion from it; and, secondly, to the thinness of 
the enamel, which renders it more pliable, and 
consequently less liable to break or crack when 
with the iron it is subjected to strain by acci- 
dent or otherwise. Beauty of colour or orna- 
meat and brilliancy of finish are secondary con- 
siderations, not to be disregarded, but still not 
to be sought after nt the expense of durability. 
The chief object of this invention is to secure in 
enamelled wrought or sheet-iron wares both 
durability and beauty to a degree not hereto- 
fore reached, and by operations simpler and 
more direct than heretofore practised. This 
art, as ordinarily conducted, involves the 
employment of two or more coats of enamel— 
namely, a body coat prepared especially with 
the view to unite with the iron, and a second 
coat which is usually coloured with some 
metallic oxide, and is intended to impart finish 
and ornament to the article; andthere is often 
a third coat over both of these especially 
adapted for glazing or imparting polish to the 
whole. The improved process comprises the 
composition of an enamel glass or crystal, and 
also the manner of applying the same with 
other ingredients as a coating to sheet-iron 
wares. The composition of the enamel glass or 
crystal is as follows: — Silica, 100lb.; soda ash, 
35lb. ; borax, 7ölb.; plaster of Paris or gypsum, 
10lb. to 20lb.; and arsenious acid in the pro- 
portion of 1} per cent. of all the other ingre- 
dients. These proportions may be varied to 
some extent, but those given have been found 
to work well. When these are compounded the 
resultant mixture is an enamel glass or crystal, 
vitreous enough to carry a glaze of itself, with 
an affinity for wrought or sheet iron which 
causes it to adhere thereto with extreme 
tenacity when burned upon it, and which will 
not exfoliate or absorb moisture in quantity 
sufficient to destroy its polish. Such of the 
above-mentioned ingredients of the enamel 
glass as require it having been comminuted, all 
are carefully mixed together and brought to a 
state of complete vitrification in a reverberatory 
oven, with observance of the rules applicable 
to glass-making generally. Then the enamel 
glass or crystal is run off as usual into water to 
granulate it, when it is ready for grinding. 

In making an enamel for wrought or sheet- 
iron ware 100lb. of the enamel glass is ground 
in an ordinary porcelain-mill, adding thereto 
about 5lb. of clay, preferably white, and having 
a pronounced soapy feeling, which clay helps 
to give body to the enamel, and to prevent its 
crazing when it is finally fixed on the iron in 
the heat of a muffle. This grinding process 
requires about one working day, but should 
always be continued until the enamel glass is 
thoroughly ground, and the clay thoroughly 
mixed with it. In most or all cases it is ad- 
visable to introduce along withthe enamel glass 
and clay in the grinding process calcined car- 
bonate of magnesia in the proportion of 8oz. 
to 100lb. of the enamel glass. This salt of 
magnesia serves to make the enamel coat as 
finally applied less transparent, contributes to 
the flecking or spotting of it with white, 
and thus in a measure prevents the iron base 
from imparting to the enamel coat throughout 
its own dull and unattractive shade. 

Prepared as above, the mixture is run off 
through a strainer into tubs, where it is 
allowed to remain about one day, during which 
time a sort of ripening is effected, when it is 
finally prepared as follows: — The mixture being 
brought toabouttheconsistency of cream by the 
addition, when necessary, of water, sulphate of 
magnesia is added until the consistency of the 
mixture is such that it will no longer run like 
water upon the surface of the article when 
applied or upon thesurface of the mixing spoon, 
but is coagulated and pasty, yet still eapable of 
being shaken out into a thin and uniform coat. 
Two ounces of sulphate of magnesia have 
usually been found sufficient for 100lb. of the 


mixture. The mixture having been finally 
prepared, the wrought or shect-iron article to 
be enamelled is dipped into it, having been first 
prepared by the well-known processes of 
annealing, pickling, scouring, and washing. 
For washiny the article clear water is used, the 
wrought or sheet iron remaining therein until 
it is dipped. Care should be taken that the 
enamel coating be not laid on too heavily, and 
that it be evenly distributed. Having re- 
ceived a thin uniform coat by dipping, the 
article so conted is dried, for if the enamel coat 
is burned while still wet or damp it will crack 
or craze. This drying is accomplished for con- 
venience and despatch in an oven constructed 
for the purpose, the range of heat in which 
varies from about 100 to 200 degrees Fahr., but 
the drying may be accomplished at summer 
heat in an ordinary close room: 

One of the objects of this invention being to 
produce a beautifully mottled or spotted enamel 
coat, a character is given to the same by vary- 
ing the temperature at which the drying is 
accomplished within the range mentioned 
above. ‘The higher the temperature the 
smaller and less distinct the spots; the lower 
the temperature the more pronounced the 
mottlings. The time required will obviously 
depend upon the thickness of the enamel coat, 
and the quantity of moisture present, and upon 
the degree of heat employed. When thoroughly 
dried the coat is of a whitish colour, and usually 
either brown spotted or reddish brown spotted, 
or mottled; and when burned in a muille is of 
greyish colour, dark spotted, or dark and light 
spotted, or mottled. ‘The colouring matter of 
these spots or mottles is believed to be a salt or 
salt of iron produced in ahydrated form on the 
surface ofthe metal during the cleansing pro- 
cesses, the same being absorbed by or pene- 
trating into the wet enamel coating when dried. 
The burning process is effected in an ordinary 
mufle at a red or cherry-red or slightly greater 
heat, the ordinary time required being about 
four minutes. The result is a beautifully 
mottled enamel coat, and one also which adheres 
to the iron base with great tenacity ; and as to 
this quality of tenacity, it is found that if the 
arsenious acid is omitted the enamel coat 
resulting will not have the adhesive quality 
necessary for a good enamel; but, in practice, 
about 241b. to 100lb. of silica gives an enamel 
of the required quality. One coat and one 
burning are usually found most advantageous. 


IMPROVEMENTS IN A SOLAR 
SPECTROSCOPE.* 
By WENTWORTH ERCE, Esq. 


HE usual practice in observing with the 
spectroscope, I believe, is to adjust the colli- 
mating and observing telescopes so as to render the 
incident and emergent pencils parallel for rays of 
mean refrangibility ; and, on observing at either end 
of the spectrum, then to readjust the eyepiece of 
the ohserving telescope so as to render the emergent 
pencil parallel. But this mode of procedure will not 
give the best definition, which requires that each 
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pencil—that is to say, the pencil first incident on the 
first prism, as well as the pencil after dispersion— 
should be strictly parallel; and this adjustment of 
two variables can scarcely, so far as I am aware, be 
mado while the spectroscope is in position. Now, ia 
the improved spectroscope alluded to, the collimating 
and observing telescopes are placed close together 
and parallel to each other, so that the observing 
telescope shall receive the rays after two internal 
total reflections. In this position the eyepiece of 


* Made by Mr. Grnbb for Prof. Young. 
Monthly Notices of the R.A.8. 
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the observing telescope and the collimating lens aro 
coupled together by rack-work, so that both move 
together by turning one pinion; and thus, after the 
first adjustment, the two pencils are rendered 
strictly parallel for all parts of the spectrum. The 
power varies from 1 to 10 prisms of 60°. 

‘The second improvement is in the mode of sweep- 
ing round the disc of the sun. It is not desirable to 
turn a heavy, complicated, and delicately adjusted 
instrument upside down, and into every conceivable 
position: there is great risk of the adjustments 
being injured by the flexure. In the new spectroscope 
the axis of the collimating telescope is made to coin- 
cide accurately with the axis of the great teleacope ; 
the edge of the dise is then brought opposite the slit 
by the rotation of a small parallelopipedon of glass 
whose length is equal to the radius of the disc. 
Thus the parallelopipedon alone rotates, while the 
spectroscope remains stationary. Thirdly, Tho 
exact coincidence of the axes of the great telescope 
and the collimating telescope is obtained by mount- 
ing the spectroscope on a strong steel bar firmly 
attached to the great telescope, with a suitable 
adjustment between the bar and the spectroscope. 


THE ANALOGY BETWEEN LIGHT 
AND SOUND.—I. 


By Pror. W. F. BARRETT. 


A LECTURE delivered by Prof. Barrett at 
South Kenaington Museum in 1876 has been 
revised and enlarged hy the author, and in its 
present form contains possibly the best and fullest 
information concerning the interesting analogies 
between light and sound. By the kindness of Prof. 
Barrett we are enablad to give the lecture and 
emendations in full.—It will be my endeavour in 
the present lecture to bring before you a series of 
experiments showing the relationship that exists 
between sound and light. At the outset permit me 
to remind you there is no direct bond of union 
between sound and light; they cannot be converted 
into each other, as many of the other physical 
forces can, but there is a similarity in their mani- 
festation, a parallelism in their phenomena, which 
is exceedingly helpful in the study of the laws 
common to both. The analogy of sound and light 
has, it is true, long been noticed, for even in 
language we find an interesting recognition of this 
analogy. The same words are frequently applied to 
sound and light. We often speak of a loud colour 
as well as a loud note, and every one, I presume, is 
familiar with Locke’s blind man who called the 
sound of a trampet senrlet; und a friend, whom I 
see before me, has known of a case in which a 
person suffering from illness and blindness always 
spoke of a sequence of notes as if they were a 
sequence of colours. The words Dim and Dumb, 
are, I believe, cognate terms in Anglo-Saxon. ‘To 
speak and to shine, thongh often very different 
things in the lecture theatre, are yet denoted by 
the same words in Greek and in Sanskrit.“ We 
might trace this correspondence much further, but 
our business is with the scientific aspect of the 
question. Upon that let us enter. In order to 
make this relationship clear, we must travel over 
ground that will no doubt be familiar to some in 
this audience, and hence I must ask such to bear 
with me occasionally for the sake of others. 

Almost every one is aware that sound is due to 
vibration ; light also springs from the same cause. 
Only in the case of sound it is a vibration 0 


* My friend, Mr. F. Millard, writes to me: —“ Philology 
points out many curious analogies, which show that 
people ın all ages have instinctively associated sound and 
colour. Thus in Greck we have Fare, which denotes & 
yellowish tawny colour, and some delicate thin kind of 
sound, which it is hard to define. In a remarkable 
passage (Top. 1, 15, 4, sq.), Aristotle points out that the 
word eu bes (spongy, porous) is applied to the interme- 
diate sound between Asvacs (white, i.c. clear) and g 
(i.e. obscure), and hence must be ‘hollow,’ ‘thick. 
Moreover, he adds that Gl (dusky, whity-brown) was 
incorrectly applied by many Greeks to this intermediate 
sound, Again, in Latin ravus is applied to the tawny 
wolf and to a hoarse sound: fuscus is anid of a dusky, 
swarthy hue, or of a husky, indisdinct voice, opposed to 
candidus, white, i.e. clear. Surdus is deaf; but Pliny 
uses it of a dim, dull hue (ef. French sourd, applied to 
dull sounds) : while clarus is clear in colour or sound. In 
an able article on Grimm’s Grammar, contained in 
Blackwood’'s Magazine, February, 18%, Qami, Ones 
‘I say,’ is shown to be connected with Lhami, to shine 
(Sanscrit)—to give forth sound, and to give forth light, 
to speak and to shine being thus convertible terms. In 
modern langumges we find our own slang expression & 
loud colour by the side of the stronger German eine 
schreiende Farbe,“ a serceching' colour; or the French 
‘un gilet criard.” But the whole history of thia linguistic 
testimony to a physical analogy would demand far more 
than the space of a note for its discussion. In the early 
historic periods of the human race the absence of any 
sign of the appreciation of colour is well known. The 
fact adduced in the profound article on the Colour Sense, 
by the Right Hon. W. E. Gladstone, in the Nineteenth 
Century, October, 1877; and in the foot-note of Mr. A. R. 
Wallace’s valuable contribution to Mucmillan’s Maga- 
zine, of the same date—together with the foregoing 
philological considcrations—may, perhaps, indicate that 
there once existed some degree of confusion, or (difficulty 
of discrimination, botween the impressions made on t 
eye and ear rwpeetively.”’ 


— — — —◻AEw—— 
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sensible masses of matter, in the case of light of 
quite insensible molecules. This, indeed, is true 
throughout the analogy ; sound is a gross representa- 
tion of its sister, light. Here I havea tuning fork, 
npon drawing a bow over the prongs of which you 
will hear a sound. The fact that the fork is vibrat- 
ing can be easily demonstrated by bringing it against 
n little light suspended ball. The moment it 
touches the ball, the latter will be tossed to and fro, 
and as the sound of the fork dies away the ball will 
gradually come to rest. Vibrations of molecules 
giving rise to light cannot be made evident to the 

e, the smallness of these molecules and the rate of 

eir motion transcend the grasp even of our highest 
instrumental pewere, and can only be deduced by 
reasoning which is rendered easier by this very 
analogy we are considering. 

Let us now inquire in what way theso vibrations 
reach the eye and ear respectively. Imaginea stick 
pargor in a lake of still water and moved to and 

; a series of waves will be produced travelling 

outward and onward from the centre of disturbance. 
These ripples moving onwards will finally strike tha 
weeds which may grow on the bank, and bend them 
to ard fro in perfect synchronism with the motion 
of the stick in the centre of the lake. Justin the 
game way does the sound of my voice excito acrial 
pulses through the air, and bends the drum of your 
ears to and fro in perfect accord with the vibrations 
which are taking piace within my larynx. * We can 
obtain an idea of this transmission of motion, 
without the translation of matter, by means of a 
simple experiment. Imagine this long elastic tube 
to be the only medium betwoen myself and my 
assistant, Mr. Porte, who holds the other end of tho 
tabe. I wish to communicate with him, and, to 
arouse his attention, ev a sudden jerk to the tube. 
You observe the jerk travels along the tube, and 
before I can speak, it has reached Mr. Porte’s hand 
and jerked it aside. So that something has gone 
from me to Mr. Porte and conveyed my idea, and 
yet that something is not matter, for the tube is 
still in my hand. It is a wave-motion which has 
been transmitted, and a series of jerks give rise, as 
you see, toa series of progressive waves. 

In like manner, a bell when struck delivers its 
vibration to the air around, aérial pulses are thus 
formed which striking our ears give rise to the 
sensation of round. When a body is made in- 
candescent, the molecular vibrations do not throw 
the air into motion. A finer and more elastic 
medium is necessary. There is abundant reason to 
believe that such a medium called the luminiferous 
ether exists, the waves transmitted through which 
give rise to sensations of heat and light. The rato 
of propagation of these sound-bearing and light- 
bearing waves varies very much, just as we might 
expect from the difference in the genesis of sound 
and light, the former having a molar, the latter a 
molecular origin. In the table hung up here you 
will see the rate of passage of sound and light com- 

Light passing through a vacuum travels at 

the rate of 186,000 miles in a second, whereas sound 
travelling through iron only moves at the rate of 3 
milea in a second, and travelling through air only 
moves at the rate of 2-10th or 1. öth of a mile in one 
second. We have therefore an enormously greater 
velocity in the case of light than in the case of sound. 
In fact, the velocity of sound through air is even 
exceeded by the velocity of a cannon ball, se that 
the ball will reach its target before the sound of 
the explosion of the cannon is heard. You may 
take itin round numbers that sound travels 1,100 
feet in a second, whilst light travels 186,000 miles 
in a second. If acannon were fired at this moment 
at Birmingham, which is 113 miles away, tke sound 
of the report, supposing it were audible at this 
distance, would not be heard here till after the 
lapse of 8 minutes ; whilst the light of the flash 
would by that time have reached the sun. 
Approrimately we may say that sound travels 
through 100 miles of air, in the time that light 
travels through 91 million miles of ether. 


This will give you some conception of the enor- 
mous difference in the rate of propagation of these 
two modes of motion. Se too we find the rolative 
aize, as well as speed, of sound-bearing and light- 
bearing waves is vastly disproportionate. The 
average lergth of a sound-wave, say the middle C of 
a pianoforte, is about fifty inches, whereas the 
average length of a wave of light, say a wave of 

n light, is only the fifty-thousandth part of an 
inch. Notwithstanding this vast difference many 
laws are common to both. This ia to say, from the 
behaviour of one agent under certain conditions we 
may in general predict the bebaviour of the other 
under like conditions. And this ia just what we 
should expect if, as there is every reason to believe, 
light and sound are both the products of wave- 
motion—the rate of progress of the waves of each 
being dependent on the density and elasticity of the 
medium they traverse. For the element of size does 
not enter into the region of law. Before, however, 
I can render evident to you the similarity of these 
lawa, it is necessary to have some means of reveal- 
Ing these sound-bearing waves,and the way in which 

are affected. 


his can bodone by means of a delicate phono- 


acope—the so-called sensitive flame. I have hero a 
tall burner through which ordinary coal gua can 
be passed from a holder, placed thero for the purpose 
of increasing tha pressure upon the gas. If now I 
light this tall tapering jet of gas, and place weights 
upon the holder, so that tho gas shall be urzed with 
greater and greater velecity through the burner, I 
shall presently arrive at a point at which the gas 
will be extremely sensitive to sound. There it is: 
and you observe the fact that not only does the flame 
shrink under the influence of the sound, but that 
the slightest sound breaks down tha flamo, even if I 
go toa great distance from it. The clink of two 
coins make it fall from a keight of 22 inches to lers 
than eight. The motion of tho flame is not due to 
the opan of puffs of air upon the surface of the 
flame, but is due entirely to sonorous vibrations; in 
a previous lecture delivered to tha science tenchors, 
I have entered into the canse of this curious 
phencmenon. You will observe that as I speak 
certain sibilants are picked ont by the fama, which 
responds to them, whereas it is not affected by vowel 
sounds, but s, r, 2, a whisper ” and“ hush ”’ are all 
very powerful in their action. Now this flame is, in 
fact, an example of what may be called sympathctic 
vibration. If I strike this particular tuning fork 
and hold it over this particular jar of sir, you will 
observe thero is a loud reinforcement of the sound 
of the fork ; that is due to the fact that the column 
of air within the jar is exactly tuned to the vibra- 
tions of the fork— hence there are sympathetic vibra- 
tions set up in the air of the jar which angment the 
sound of the fork. Now in the flame we have a 
sympathetic vibration of a column of gas analogous 
to the sympathetic vibration of the column of nir in 
the jar; only in the enso of the flame the sympathetic 
vibration is accompanied by a manifest chance in 
the aspect of tho flame, whereas there is no change 
evident to the eye in the aspect of the air within the 
jar. You sce illustrations of this constantly. For 
instance, if a store be poised on the edge of a pre- 
cipice, and a series of puffs of air gently rock the 
stone to and fro, should the period of the motion of 
the stone coincide with the period of the successive 
puffs of air, the stone will ultimately be moved 30 
violently that it will fall over the edge of the pre- 
cipice. Thus a profound change is set up by the 
very slight sympathetic motion produced in the 
stone by gentle breaths of air; for the stono in its 
fall may produce disastrous results, in fact may 
change the aspect of nature for a considerable dis- 
tance. Now just ina similiar way this flame, when 
acted upon by certain vibrations to which it responds, 
undergoes a profound and entire change in ita strne- 
ture. It is, as it were, a stone poised at tha odge 
of a precipice, or like an inverted cone, a body in 
unstable equilibrium, easily upset by a feeble force. 
I wish now to show you, by means of our flame, 
that just as light gradually decays as it leaves its 
origin, so sound also decays. If we go twice as far 
away from a small source of light, such as a candle, 
we shall find that the intensity of the light is only 
one-fourth as great as it was at the original dis- 
tance. In the same manner sound gradually decays 
with distance. We find that on doubling our dis- 
tance the intensity of the sound from a small source 
is only one-fourth as great, and on trebling the dis- 
tance only one-ninth a3 great as it firat was. You 
will be able to perceive the decay of sound hy 
gradually moving a watch away from the flame. 
You obsorve now that this flame, thongh not as 
sensitive as it can be made, for in a room of this 
kind, subject to a great many draughts, we cannot 
obtain itas sensitive as in a laboratory properly pre- 
pared for{the purpose; nevertheless even here we sec 
the flame beats time to the watch, but on taking the 
watch further away the flame ceases to respond to 
it. Iwill now introduce a tute between the two, 
and we find by the renewed response of the flame 
that the tube has prevented this decay of sound. 
This, in fact, is the behaviour of speaking tubes, 
and n similar law holds good for light; we may pre- 
vent the decay of light by forcing it to pnss in a 
parallel beam through the air or by sending it 
through a glass rod, which is the analogue of a 
speaking tube, incessant internal reflection pre- 
venting the lateral divergence of the beam of light. 


r . 7˙ . 9 


Tir death is announced, at the age of 66, of Mr. 
Walter Buchan, sculptor, many specimens of whose 
chisel adorn the exterior of the Houses of Parlia. 
ment, the Leeds Town Hall, aud important build- 
ings in Glasgow, Halifax, and other large towns. 


Imitation Ebony.—Oak is immersed for forty- 
eight hours ina hot saturated solution of alum, and 
then brushed over several times with a logwood 
decoction prepared as follows :—Boil 1 part of best 
logwood with 10 parts of water, filter through linen, 
and evaporate at a gentle heat until tho volume 
is reduced one-half. To every quart of this 
add from 10 to 15 drops of a saturated solu- 
tion of indigo, completely neutral. After apply- 
ing this dye to the wood, rub the latter with a situ- 
rated and filtercd solution of verdigris in hot con- 
centrated acetic acid, and repeat the operation until 
a black of the cesired intensity is obtained. Oak 
thus steined is said to be a closc as well as handsome 
imitation of ebony. 


SCIENTIFIC SOCIETIES. 


ROYAL ASTRONOMICAL SOCIETY. 


HE second meeting of the new Session wns held 

at the Socicty’s Rooma, Rurlington House, on 

Friday, the 12th inst.; Lord Lindsay, M.P., Presi- 
dent, in the chair. 

M. Camille Flammarion, Avenna de l'Observa- 
toire, 36, Paris, and Alfred J. P. Shepherd, Esq., 
B.A., Queen's College, Oxford, were balloted for 
and duly clected. 

Captain Abney read a paper ‘f On the Photography 
of tho Red End of the Spectrum.“ He said that 
about two years ago he had read a preliminary note 
upon the subject, in which he stated that he had 
succecded in obtaining photographs of parts of the 
apectrum as far below A as Ais below D. He had 
not then shown any of his photographs, aud had 
promised a further paper on the subject, and he 


thought it right now to redeem his promise by 


giving some further information on the subject. He 
had, by the use of gums and a method which he did 
not explain, succeeded in obtaining emulsions which 
wero sensitive to the red end of the spectram. His 
theory was, that by this means he had obtained a 
larger and more complicated molecule which was 
sensitive to longer wave-lengths than the ordinary 
iodido of silver molecule. Some of the photographs 
which he had ohtained wero thrown upon the screen 
by means of the electric light. It appeared that 
the plates, as prepared by him, though sensitive to 
the red and ultra red parts of the apectrum, were 
not sensitive to the yellow rays; there was conse- 
quently a gap extending from a little below E to C. 
In tho photographs which were taken with a diffrac- 
tion spectrum, the lincs were beautifully sharp. 
He had submitted them to Professor Piazzi Smyth, 
who said that the photographs reminded him of the 
rod region of the spectrum as seen under the best 
conditions in the clear atmosphere of Spain. 

Mr. De La Rue complimented Captain Abney on 
the important discovery which he had made, and 
asked whether he had made any progress in the 
direction of producing coloured photographs similar 
to those which had been taken by M. Becquerel 
some years ago. 

Captain Abney said that, in a paper which he bad 
read before the Royal Society, he had stated that 
he believed he had discovered the explanation of 
these coloured photographs. The colouring depended 
upon the different oxidising powers of the different 
wave-lengths of the spectrum. 

Lord Lindsay asked Captain Abney how he had 
managed to focus for the ultra-red parts of the 
spectrum? He had noticed that the lines on his 
photographs were very sharply defined; but he con- 
cluded that the focusing must have been obtained 
by a tentative process. 

Captain Abney said that he had not come to the 
society to be pumped. He had, however, obtained 
the focus by a tentative process. It would be seen 
that there were lines upon the photographs, which 
could not be seen with the eye, and there were 
groups of lines distinctly defined upon the photo- 
erayhs, which could only be seen with the greatest 
difficulty in observing the spectrum. 

Lord Lindsay said that he felt sure that the 
society would join with him in returning a most 
cordial vote of thanks to Captain Abney for bia in- 
teresting communication. He would only add that 
when a paper of such interest was brought before 
the society the fellow making such communication 
must not mind a little cross-examination, and should 
remember the pleasure and information he was 
affording to the other fellows of the society. 

Mr. De La Rue said that Captain Abney might 
have the consolation of feeling sure that his well 
would not be pumped dry. 1 , 

Mr. Ranyard read a communication which had 
been reccived by the Astronomer Royal from M. 
Fizeau, tho President of the Fronch Academy, 
stating that a committee had been formed for the 
erection of a statue to M. Leverrier. Subscriptions 
for this object might be sent to M. Fizeau, or the 
secretaries of the French Academy. 

The Astronomer Royal said: In reference to this 
matter I think it desirable that the society should 
remember what has been done in other instances of 
a similar character. Twoor three instances occur 
to my mind—one was the erection of a monument to 
Sir Isane Newton, at Grantham. I am not aware 
that stops wero taken in that instance to solicit con- 
tributions from foreign men of science. I speak, of 
course, under correction, and only of what came to 


my own krowledge, but I believe that what was done , i 
was done entirely by Englishmen. Another instance’ 


ia that of a memorial to Gauss, although circule; 
requesting contributions were in that instance d. 
dressed to Euglishmen, I do not think that uch, 
if anything, was done in England. In my Og view 
of the matter it seems to me that a feelingf local 
pride should be relied on. I am quite gw that no 
one who has atudied what Loverricr hagone during 
the last 20 or 30 years can have anyling but one 
opinion with regard to that intellectg) giant. He 
was a very great man, but I cor, er that each 


¢ 


136 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 682. 


Apri 19, 1878. 


country is well able to look after and celebrate the 
men of science of its own nat'onality. 

Lord Lindsay stated that it had been suggested 
that the society might, as a body, subscribe, but it 
scemed to be doubtful whether the council had by 
the bye-laws power of voting money for such av 
object. 

Mr. Jenkins then read a paper on the Luminous 
Spot on Mercury in Transit.” After referring 
to the records cf the observations of transits of 
Mercury made during the last 170 years; he 
came to the conclusion— (1) that in the May 
transits, when Mercury is near aphelion, the 
luminous spct is in advance of the centre of 
the planet, whereas, in the November transits, when 
the planet is near perihelion, it appears that the 
laminous spot follows the centre; (2) the luminous 
spot has never keen seen at the centro, but always 
a little south of it, and it cannot be due to diffrac- 
tion; (3) in some of the transits two spots have been 
seen close together where shortly before only one 
was observed; (4) in the May transits the rings 
round the planet are dark and nebulous, while 
in the November transits they are bright. In 
the two transit: most accurately observed — 
namely, those of May, 1832, and November, 1868 — 
the contrast was found to be very great and typical. 
In the 1832 transit there was a diffused spot preced- 
ing the centre with dark rings round the planet, 
while in the 1868 transit there was a sbarply- 
detined spot following the centre, with bright rings 
surrounding the planet. Mr. Jenkins therefore con- 
cluded that on the 6th of May next, when Mercury 
will be near aphelion, theluminous spot will not be 
a point of light with no sensible diameter, but a 
diffused spot rather to the south of the centre, and 
the planet will be surrounded by dark nebulous 
rings, and not by light ones. 

The Astronomer Royal said that he was somewhat 
surprised that Mr. Jenkins had not, in the survey 
of the observations which he had made, taken any 
notice of the observations made at Greenwich, which 
were published in the annual volumes of the Royal 
Observatory. 

Mr. Chambers expressed a wish that the paper of 
Mr. Jenkins might be published, so as to be in the 
hands of fellows before the 6th of May next. 


Lord Lirdsay said that he had intended to ask 
some of the gentlemen who had observed the transit 
of Venus to aid him io bringing out a circular sug- 
gesting the physical observations which should be 
attended to. He feared it was now too late to ask 
the aid of the society in anything of this kind. He 
believed, bowever, that the observers at Washington 
had issued a circular with suggestions on the subject. 


Mr. Ranyard said that the circular alluded to 
referred principally to observations of the time of 
contact, but it was also of great importance that the 
physical phenomena, such as Mr. Jenkins had 
alluded to, should be carefully studied. Any sug- 
gestions with regard to observations to be made of 
the spot or spots of light near the centre of the 
planet would be of considerable interest, as there 
seemed to be still a great deal of mystery about 
them, and it was by the study of such mysterious 
and apparently inexplicable phenomena that new 
facts were frequently brought to light. 

Mr. Knobel said that the Washington circular 
was mainly intended for the use of very inexperienced 
observers. It detailed the methods that should be 
adopted for securing the time of contact, and a dia- 
gram was given which it was suggested should be 
placed at a distance of half a mile, and examined in 
order to prepare the observer for the apparent size 
of the planct. 

The Astronomer Royal sa'id that owing to the 
Trausit of Venus Expedition he had now at the 
Royal Observatory several telescopes. He was not 
at liberty to allow them to be taken away from the 
Observatory, but if a number of gentlemen—say, 
eight or ten—were disposed to watch that portion of 
the transit which would be observable at Greenwich, 
he would afford them out-of-door accommodation, 
that is, a telescope, a table, and a chronometer 
each, but they would have to give him a fortnight’s 
notice. 

Mr. Green showed some drawings of the planet 
Mars, made by Mr. Schiaparelli, of Milan. They 
ehowed very remarkable chain-like or mottled struc- 
ture about the equatorial regions of the planet, and 
Signor Schiaparelli was of opinion that important 
changes had been going on upon the surface of the 
planet since the t me when it was in opposition. Mr. 
Green and other gentlemon who took part in the dis- 
cussion were, however, of opinion that, considering 
the small apparent diameter of the planet at the 
time that the observations were made, and the 
smallness of the instrument with which the planet 
vas observed, the evidence of the changes must 
eceived with very great caution. 
President then drew attention to a large oil 

which was exhibited in the room. It repre- 
sented \gunset upon a lunar crater, and the pic- 
ture wa% criticised from an astronomical point of 
view by Mx. Marth, Mr. Ranyard, and other gen- 
tlemen. Ñ 


The meeting adjourned at a quarter to ten 
o'clock. 


— 


INSTITUTION OF MECHANICAL 
ENGINEERS. 


At the meeting of this institution on Friday in 
1 the Hall of the Iustitute of Civil Engineers, 
Westminster, Mr. John Robinson, of Manchester, 
in the chair, a paper was read by Mr. William Boyd, 
of Newcastle-on-Tyne, 

On Experiments Relative to Steel Boilers. 
In 1877 Messrs. H. Clapham and Co., shipowners, 
of Newcastle, decided to build a new steamship 
wholly of steel, and specially suited for the Bilbao 
iron ore trade. The contract was given to Messrs. 
C. Mitchell and Co., Walker-on-Tyne, and the 
machinery was ordered from the Wallsend Slipway 
Company, who were to construct the boiler entirely 
of steel made by the Landore Siemens Steel 
Company. As the vessel was to be classed at 
Lloyd's, the machinery and boiler came under the 
supervision of the engineering department of that 
society, and to satisfy their conditions the experi- 
ments described by Mr. Boyd wera undertaken. It 
was determined, after careful consideration of the 
results of certain experiments, that it would be best 
to use steel rivets, and to fit the boiler with solid 
drawn steel tubes, ro that the structure might be 
homogencous. Tensile tests showed that regularity 
of quality was now obtainable in a large specifica- 
tion of steel plates without practical difficulty. and 
that it was not advisable to submit a steel boiler to 
a greater hydraulic test than twice the working 
pressure. It would seem that chain riveting 
was auperior to the zigzag arrangement, even 
thongh the area of solid plate left untouched by rivet 
holes remained the same, and that the joints if 
made in steel, would stretch very considerably, and 
relieve the pressure in the boiler long before it 
might actually burst. These trials showed briefly, 
with regard to puncked and drilled holes, that the 
material is not injured by drilling; that it is in- 
jured to the extent of about 33 per cent. by punch- 
ing ; but that the nature of tne material is restored 
entirely if the plate be heated and annealed after 
punching, and allowed gradually to cool—a process 
of which the benefit may be largely obtaincd, it was 
suggested, by using heated steel rivets. In con- 
clusion the author spoke in terms of confident ex- 
pectation of the future employment of Siemens’ steel 
plates for the construction of boilers. 

In the discussion which followed Dr. Siemens 
gave the results of experiments, which showed tbat 
at least under certain conditions and by the use of 
some tool like the spiral punch, there would not be 
anything like such a diminution of strength by 
punching as Mr. Boyd's Sgures indicated. Against 
the use of iron rivets in steel plates Dr. Siemens 
strongly contended. He had lately witnessed some 
experiments at Swindon with a view to bursting 
steel boilers. which he might say entirely failed, 
for it seemed impossible to burst a steel boiler ; the 
joints and fittings might be opened or twisted £0 as 
to permit leakage, but the plates would not break. 
Mr. Tweddle, referring toa letter from a French 
engineer—M. Barbar, of Creusot—said that steel 
was being used largerly in France both for locomo- 
tive ani marine boilers, and that the typical boiler 
there seemed to be of steel. Mr. Platts said bis 
experience of French steel for locomotive boilers had 
been unfortunate; within two months the fire- 
boxes of a large number of engines had all split, and 
he should like to know whether, supposing our large 
ironolads were fitted with stcel boilers, and they 
were obliged to operate in the Black Sea, or in any 
part of the world where it might be necessary for 
anthracite or any very hot coal to be used, their 
fire-boxes, if made of this mild’’ steel, could stand 
for any considerable time. Mr. Tweddle said that 
in the typical steel boilers used in the French Navy 
the fire-boxes were not of steel. Dr. Siemens and 
Mr. Adamson concarred in believing that had 
„mild Siemens steel been used in the cases Mr. 
Platts had mentioned, no splitting would have 
occurred. Mr. Boyd, in replying, seid that to his 
knowledge only two merchant steamers had been 
sent to sea with steel boilers, but many veasels were 
at present being built in the Clyde district fitted 
with steel boilers, and time must show whether the 
material would stand the wear and tear to which 
marine engines were subjected, as well as it had 
done in land engines. The reading of a paper by 
Dr. C. W. Siemens “On the Construction of 
Vessels to Resist High Internal Pressure ” (based 
on his patent described on p. 45, Vol. XXVI.), and 
the discussion of the subject Jasted until the end of 
the meeting, when the president announced that the 
next mecting would be held on the 11th of June in 
Paris. 


INSTITUTE OF NAVAL ARCHITECTS. 


HE annual session of this institute was opened 
on Thursday morning at the Society of Arts, 
Lord Hampton presiding. The first paper was read 
by Mr. Martell, the chief surveyor of Lloyd's, on 
Steel for Shipbuilding. 
He said that the time bad now come when it could 
be said by others besides manufacturers that steel 
could be used with as much confidence as iron in 


“t Theory of Deep Sea or Oscillating Waves.” 
entered into an analytical solution of the 
presented in the proposition—that, while 
waves do conform to the known laws of fluid 
motion, there may exist other forms of motion. 
The other papers were chiefly of a strictly technical 
character. 


at the Royal Institution, Liverpool ; 
Chuntrell, President, in the chair. 
announced the following donations: Six slides, rare 
crystals, from Mr. T. H. Day; Des Microscopes 
et leur Usages,” by Chevallier, from Mr. W. H. 
Weightman; a volume of micro-photographs of 
Diatomaccæ, taken by and presented to the society 
by Dr. John Redmayne, of the Bolton Microscopical 
Society ; proceedings of the Liverpool Library and 


shipbuilding. It was held that while the properties 
of“ mild stee!” were in every way su 
the cost, having regard 
required, would warrant the shipowner, from a 
commercial point of view, in adopting the lighter 
and stronger material. That these views were 
shared by shipowners was shown by many steel 
vessels 
the last 12 months the committee of Lloyd’s had 
before them the particulars of over 5,000 tons of 
sailing ships and 18,000 tons of steamers, with a 
view to such ships being, if built, placed upon the 
registry books. 
detail, and the result of his calculations was in 
favour of steel ships being more profitable carriers 
than iron, and pointing to the fact that some vessels 
had been running for years without leading to the 
eonclusion that there was more rapid deterioration 
in steel than in iron if the vessels were properly 
coated and attended to. 


ior to iron, 


to the uced weight 


and duri 


being under construction, 


He eutered into the subject in great 


The next paper was by Mr. W. H. White, assis- 


tant coustructor of the navy, on the Comparative 
Efficiency of Single and Twin Screw Propellers in 
Deep-draught Ships.” 
steaming powers of many of our irenclads, and held 
that the results affirmed that twin screws had proved 
more efficient than single screws as regarded economy 
of power. 


He went at length over the 


Dr. Joseph Woolley then read a paper on me 

e 
roblem 
eep-sea 


MICROSCOPICAL SOCIETY OF 
LIVERPOOL. 
HE fourth meeting of the tenth seesion of this 
society was held on Friday evening, 5th inst., 


Mr. George F. 
The hon. sec. 


Philosovhical Society, &c. 
Dr. R.ckurd exhibited and explained a new form 


of polariscope for the oxyhydrogen microscope, 
exhibiting also its effects with the new magic 


lantern oil lamp. 
Mr. Isaac C. Thompson, hon. sec., exhibited a 


number of exquisitely fine microscopic tracings of 
Lissajons’ curves on glass and steel, drawn by Mr. 
R G. West, of London. 


The President (Mr. Chantrell) then exhibited 


drawings of a common town moss, the Ulva 
Crispa ” (confervoid alga), showing the development 
af ees from the plant in its decay on dis- 
ti 

figured, all arising in a single disc-box, in course of 
14 days’ careful observation. 
found many examples of Amceba, Actinophrys sol, 


water. Above a 


score varieties were 
Besides these were 


Monads, &c. The Protococcus is one of the subjects 


given for careful study in Professors Huxley and 
Martin's valuable class book on Histology.” 


Drawings from life were also given of parasitic 


confervoid alga on the Fontinalis antipyretica, in 
the internodes of which the vegetable contents had 
become transformed into active zoospores; but all 
the internodes of the one plant were not alike, as 
one out of the five of which the plant consisted con- 
tained active leech-like forms, this, no doubt being 
due to the varying germs contained in the protoplasm 
of the plant. 
mostly observable in the autumn and winter condi- 
tion of plants—that is, in their decay. 
the Spirogyra (another confervoid alga), a most 
remarkable plant for the beauty of its varied spiral 
forms, and to the microscopist and botanist it is in- 
teresting in its conjugating condition. 
of one cell in one plant throwing out a process or 
junction to meet that of another, by which the con- 
tents of the one cell were discharged into that of the 
other, fertilising it, and the future spore produced. 
The drawing showed four cells in which this had 


The activs growth of parasites was 


Drawings of 


The contents 


been seen to take place, but separating three out of 
the four cells were two others in which no junctions 
bad been thrown out. In these the chlorophyll 
contents had become converted into living zoospores, 
and very similar to those before described in the 
parasite on the Fontinalis antipyretica.“ 

Mr. Cbantrell said be bad followed the further 
conditiou of these spores. He had found that the 
colour e changed from a bright green to 
olive and brown, and other changes had taken place 
in the internal condition (witnessed only the night 
before). He had watched the spores in the process 
of change —tbe outer skin, as it were, breaking up 
and in place rays or spines were thrown out, con- 
verting the vegetable spore of the spirogyra into 
an undoubted ‘‘ Actinopbrys sol.“ 

Several living specimens of these were subse- 
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quently exhibited at the conversazione, as also of 
the living zoospores in cells. 

An interesting discussion followed. in which the 
Rev. H. H. Higgins, C. H. Stearn, Dr. Symes, and 
Rev. Wm. Banister took part. 

The President announced that the next meeting 
(4th May) would be devoted to the exhibition of 
living objects. 


METROPOLITAN SCIENTIFIC 
ASSOCIATION. 


1 usual monthly meeting was held on the 9th 

inst. at Shaftesbury Hall, E.C.; Mr. Chas. 
Judd, F.R.A.S., President, in the chair. The 
principal paper was by Mr. W. K. Marriott, on 


Lac and the Lac Insect. 


Mr. Marriott gave interesting particulars of his 
recent researches into the natural history of the lac 
insect, concerning which so little has been hitherto 
known that specimens could not even be obtained 
from mounters of microscopic objects. The lac 
insect is a species of coccus, which secretes the gum 
known to commerce as gum lac, and upon opening 
any mass of this substance entombed insects are 
feund as well as cavities formerly occupied by 
escaped members. He had dissolved stick lac in 
spirits of wine, and the released insects, mounted, 
were exhibited in detail at the meeting. The young 
insect is born alive about July, and at once finds its 
wey to some part of the tree on which it fastens, 

, absorbing the juices of the tree, begins to secrete 

lac. The young at this period are of elliptical out- 
line, obtuse towards the anterior, and have two eyes 
and three pairs of legs, besides two other protuber- 
ances which, in the case of males, develop into 
wings. Up to the age of a month no difference in 
sex Is observable, but afterwards remarkable diver- 
gences take place. Supposing it to develop into a 
female, then in eight or nine weeks it loses its eyes, 
antennz, and legs, but its head and posterior organs 
become abnormally enlarged. The mouth shows 
several hollow tubes, and the proturberances on each 
side throw forth extensive trachea. The female, it 
may be added, is permanently incarcerated in the 
gum. If a male is developer: the short antennz 
become long, the eyes protrude, and two other eyes 
appear on the ventral side of the head, while the 
legs become noble limbs. If born in July the male 
has no wings, bat if born later he possesses them, 
this arrangement being necessary from the fact that 
he has to seek the female under different circum- 
stances. His cell is, of course, provided with an 
aperture from which he can issue. The proportion 
of males to females has been estimated at 1 to 5,000, 
bat this is open to question, as some masses examined 
by Mr. Marriott showed the males to actually pre- 
ponderate. The young are born in July, and by 
August all are secreted, and in September the 
females are impregnated. About September 20 the 
females concealed under the lac throw out great 
quantities of a cottony-looking substance through 
the three apertures. e pouches now contain ova 
filled with 1 containing oily matter, which is 
no doubt the food of the young, and globules con- 
taining colouring matter. The young issue from 
the rectum, and, if crushed at this time, yield a 
scarlet dye. The insects do not appear to frequent 
Any special variety of tres, but possess the power of 
changing any kind of juice into gum lac. Tt seems 
probable that the lac is secreted throngh the orifices 
in the skin, because the insect, when examined, 
numerous perforations, giving him an appearance 
similar to the Foraminifera. 

In the course of the discussion which ensued, the 
president pointed out the remarkable manner in 
which the original Sanskrit term for gum lac— 
namely, Laksha, had been followed by the allied 
languages :—German—Lack, gummilack ; French 
—Lacque, gomme läcque; Italian—Lacca, gomma- 
lacca; Spanish—Goma laca; Russian—Laka, gum- 
milak ; Arabian—Laak; Hindostanee—Lak’h. The 
various details of the lac insect exhibited had been 
mounted with remarkable success by the librarian, 
Mr. W. West. 


Tue beautiful new high-level bridge erected by Sir 
William Armstrong, across the Jesmond Dene, in 
the vicinity of Newcastle, has been opened to the 
public, 

Coal in China.—The China Mail hears from 
Formosa that the coal mines there are a great suc- 
cess. There are hundreds of tons now lying about, 
and the miners appear to have got the coal so fast 
that the arrangements for its transport and sale 
have got rather behindhand. The workers are now 
what is termed “winning out the seam.” It 
will take six months before the works are in proper 
working condition. Between 200 and 300 tons, how- 
aver, are being turned out week, and the coal 
itself has only been worked about six weeks. It 
was expected that the screens would shortly be in 
place, while the railway from the mines to the 
sea-side is already in working order down to the 
coal-staiths, 


SCIENTIFIC NEWS. 


— . — 


1 fifteen candidates for the fellowship of 

the Royal Society were selected last week 
by the Council, and in due course will be 
elected on June 6. In alphabetical order they 
are J. Gilbert Baker, F. Maitland Balfour, 
Rev. T. G. Bonney, Prof. J. Henry Cotterill, 
Sir Walter Elliott, Rev. Canon Greenwell, 
T. Hawksley, J. Hopkinson, D. Sc., J. Hugh- 
lings-Jackson, M. D., Lord Lindsay, F. R. A. S., 
S. Roberts, M. A., E. A. Schäfer, H. Sprengel, 
Ph. D., G. J. Symons, C. S. Tomes, M.A. 


M. Coggia announces the discovery at Mar- 
seilles of a new planet of the tenth magnitude, 
in R. A. 12h. 36min.; N. P. D. 90° 58’, moving 
southerly. 


The medals of the Royal Geographical 
Society will, it is said, be awarded to Captain 
H. Trotter and Baron F. von Richthofen. 


At a recent meeting of the Physical Society 
Lord Rayleigh exhibited an apparatus he has 
employed to secure absolute uniformity in the 
rate of rotation of an axle for certain acoustical 
experiments. The axle is driven by a power 
just sufficient to produce the desired speed, 
and at equal distances around its circumference 
are arranged four soft iron armatures, which 
pase successively in front of the poles of a 

orseshoe electro-magnet. The current is 
rendered intermittent by passing it into the 
body of a tuning fork, vibrating about 40 
times per second, which it leaves through a 
small platinum stud touched at each vibration 
of the fork, the current traversing a small 
electro-magnet between the prongs, and main- 
taining the motion of the fork; thence it 
traverses the horseshoe electro-magnet and 
returns to the battery. If the driving power is 
just sufficient to produce the required speed, 
the axle making one revolution to every four 
vibrations of the fork, the armatures will be 
so attracted by the magnet as to be opposite 
to it at the middle of its period of magnetisa- 
tion; but if the driving power is insufficient, or 
from any cause the armatures are displaced 
from their proper position, they will be 
attracted by the magnet until the error is 
compensated. The axle also carries a hollow 
metallic ring, filled with water, to act as drag. 
A disc perforated with rings of holes rotates 
with the axle, and by looking at one prong of 
the fork through a ring of holes corresponding 
to the number of vibrations made by the fork, 
it is easy to see that the uniform rate is main- 
tained by the apparent stationariness of the 
fork-prong. 


In digging the grave for the remains of Sir 
Gilbert Scott, the virgin sand of Thorney Island 
was laid bare, showing the wave-mark clearly. 
It is rare indeed to meet with the virgin sand 
in digging graves in the nave of the Abbey, 
because nearly every foot of the soil has been 


has | disturbed at some time or another. 


A remarkable proof of the present value of 
substances formerly regarded as waste is seen 
in the fact that the Bradford Town Council 
have been offered more than £10,000 per 
annum for the next seven years for the refuse 
of the Bradford Gasworks. The average price 
received during the last ten years was £800, 
and the contractor who has paid that sum for 
the past seven years increased his offer to 
£8,000, which it appears is considerably below 
the value. The increase is partly due to the 
advance in price of sulphate of ammonia, but 
is mainly occasioned by the aniline and other 
products now obtained from the “refuse” of 
coal distillation. 


Lord Houghton stated in: the House of 
Lords last week that continuous brakes had 
not been more generally adopted by the rail- 
way companies because uncertainty still pre- 
vailed as to which was the best brake. We 
had thought that this uncertainty was confined 
only to those who allow professional prejudices 
to sway their judgments; but at any rate the 
London, Brighton, and South Coast Company 
is setting an example which, if followed by 
two or three of the other prosperous companies, 
will finally settle the matter, in spite of the 
engineers. A paper on brakes is to be read at 
the Paris meeting of the Institution of Mecha- 
nical Engineers, and the company above-named 


has consented to fit up an experimental van 
with self-registering apparatus, to indicate 
the exact pressure the brake blocks are re- 
quired to exercise to produce the maximum 
retardation at various speeds, the rapidity 
with which all the blocks in a train are brought 
to bear upon their respective wheels, and to 
record the speed at different moments betw :en 
the application of the brakes and the stopping 
of the train. Practically the results that will 
be obtained are known, but if other companies 
will do the same, and place the experiments 
under control that is beyond even a shadow of 
suspicion of bias, perhaps the Board of Trade 
will be able to take a more pronounced opinion 
in the matter. 


It is understood that the Government will 
introduce a bill requiring railway companies to 
take precautions for preventing the loss of life 
amongst their employés, especially in the 
goods. yards and other places where trucks are 
coupled up. Amongst the numerous contri- 
vances for facilitating that operation, one 
recently patented by Messrs. Douglass Bros. is 
said to have received the approval of the Board 
of Trade. It is very simple, and does not 
necessitate the alteration of the present 
arrangements, but is merely an addition which 
can be applied at the cost of a few shillings. 
We shall be glad to hear more of it. 


The trials as to the penetrating power of 
shells fired at armour plates have, so far, re- 
sulted in the complete triumph of Sir Joseph 
Whitworth’s compressed steel. They were the 
only projectiles that passed through the 12in. 
iron plate, and they passed through practically 
uninjured. Five English and four foreign 
firms competed, but the other shells failed to get 
through, and were either broken up or so dis- 
torted as to be useless as shells, even when fired 
against thinner plates. A shell which bulges 
so much as to distort its exploding arrange- 
ments and “ go off harmlessly outside a ship 
is practically as useless as those which break 
up and drop their explosives into the sea. 
What is wanted is a projectile that will pene- 
trate the armour and retain its “liveliness” 
unimpaired. 

An interesting volume by M. Bixio, President 
of the General Omnibus Company of Paris, has 
lately appeared. It relates to the feeding of 
horses in great industrial stables, and five years 
of experiments with a body of 10,000 horses. 
Among other things M. Bixio gives a classifi- . 
cation of eight different kinds of hay, according 
to their natural weight. Then he classifies 
them according to their nutritive value for 
azotised matter. It is thus shown that the 
heaviest hay (weighing 51:100k. the hect.) 
ranks last in nutritive value; that the hay of 
Beauce, Chartres, which comes fourth in 
weight, is first in nutritive value; and that 
two other hays having the same weight rank 
second and sixth respectively in nutritive value. 
Thus, determination of the value of a hay by 
its · natural weight is vicious. Further, it is a 
mistake to suppose that a fixed quantity of 
maize, e.g., can be substituted for (say) 1 
kilog. of hay. The proper equivalent in maize 
must be determined by analysis of the grains. 
The importance of theoretical treatment of 
these questions is obvious, and where such a 
large animal force as that of 10,000 horses is 
concerned, it opens a way to large and useful 
economy. 


The death of M. Soleil, inventor of the sac- 
charometer, at the advanced age of 80, is an- 
nounced. He was a master in the science of 
modern optics. 


The Handels und Gewerbekammer of Ulm 
have offered a prize of 300 marks for the best 
design for arrangement of a bedroom in a good 
niddle-class house. Particulars are given in 
the D. Allg. Pol. Zeitung, March 23, 1878. 


The food supply of large armies in times of 
war is an important problem in these days. It 
will be remembered that the sausage-like 
article called erbswurst, which consists chiefly 
of peas-flour, was . used by the Germans 
in the war of 1870. Experiments with it in the 
French and Russian armies have shown that it 
does not universally commend itself to the taste 
of different nationalities. We learn from the 
Deutsche Ind. Zeit. that a new meat conserve, 
called “‘courrousa,” patented by M. Jacquier, 
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of Nantes, has lately come into use, and pro- 
mises to be of good service. It hag the form of a 
double gun cartridge, each piece measuring 
lem. ; the envelope is of tinfoil, and the mass 
inside is homogeneous, and compressed hard 
enough to resist penetration by the nail; it 
has an earthy fracture, and when stirred with 
water which is brought to boiling makes ex- 
cellent meat soup. Analysing the conserve, 
Dr. Cech found in 100 parts 5°20 of water, 
4°32 salts, 1°50 fat, 47:00 starch flour, and 42:21 
meat meal. This conserve, then, has the ad- 
vantages of small volume, handy form, 
resistance to atmospheric influences, cheapness 
of envelope (which can be easily removed), and 
of giving in a few minutes good meat soup, 
containing 42 per cent. of nitrogenised sub- 
stance. 


When a struck tuning fork is quickly im- 
mersed in a vessel of water one hears—espe- 
cially if he places his ear on the resonant table 
—a tone, the pitch of which does not agree 
with that of the tuning fork in air. From 
theoretical considerations M. Auerbach lately 
concluded that the tone must be lowered, and 
that the tones in air and water must be as 
1:18 to 1, or as 7:6, the interval being thus 
greater than a whole tone, and less than a minor 
third, Experiment showed that the interval 
approximates this value as maximum, but onan 
average is somewhat less. The approximation 
is greater the smaller the period of vibration. 
These researches are described in Wiedemann’s 
„Annalen.“ 


A French lad of 16, having experienced, in 
June, 1875, severe headaches, followed by a 
kind of mumps, felt soon after as if there was 
a sort of bar in his forehead, and this became 
intolerably painful after three minutes' reading 
or six minutes' writing. Treated with leeches, 
blisters, hydrotherapy, iron, he felt no better 
in Januaury, 1876. Supposing that the head- 
ache might be due to disorders of refraction 
through short-sightedness, the eye doctors 
recommended electric currents and smoked and 
blue glasses, but without success. At last M. 
Fano, in November, 1876, prescribed the con- 
cave glasses suited to myopy, but with a yellow 
colour. The patient rapidly improved, and by 
February was able to resume his studies and 
work all day without any fatigue of the head. 
By changing the conditions of perception, by 
the retina, of luminous rays, M. Fano here 
sought to diminish the functional activity of 
the brain, in imitation of Ponza’s method of 
treating some cases of madness. Yellow light, 
taken by chance, having succeeded, M. Fano 
asks whether it is not simply idiosyncrasy 
which renders patients apt to be influenced by 
glasses of different colour, for M. Ponza has 
mostly succeeded with blue, green, and espe- 
cially violet light. 

M. Toselli, the well-known inventor of 
apparatus for making ice, has lately found a 
means of producing ice-blocks of 1 to ö kilo- 
grammes, in any country, in two minutes. The 
reason, says Les Mondes, why machines which 
act through refrigerating mixtures can produce 
nothing in summer especially in tropical 
countries—is, that the cold obtained, though 
intense, can last only a few instants amid the 
surrounding heat. Now, M. Toselli has devised 
a very simple instrument, by means of which 
the cold can be seized instantaneously. The 
operation is brought to its maximum of rapidity. 
Thus a child may, in two minutes, produce 
thicknesses of ice which could only be obtained 
in other machines in four or five hours’ action 
of several horse-power. 


The telephone has received a new and in- 
genious application by M. D’Arsonval. It is 
found to make a wonderfully sensitive gal- 
vanoecope. From direct experiments he ascer- 
tained that an induction coil will affect the 
telephone at a distance 15 times that at which 
its action ceases to ke perceptible on a pre- 
pared frog, which is the most delicate gal- 
vanoscope hitherto known. ‘The sensibility of 
the telephone is estimated to be 200 times that 
of a frog's nerve. Unfortunately the apparatus 
does not seem to be capable of furnishing 
measurements of currents, but only of revealing 
their existence. 


A well-known French chemist—M. Phillippe, 
of Clermont—has devised a very simple means 
of separating arsenic from tin and antimony, 


with which it is precipitated and intimately 
mixed under the influence of sulphurised re- 
agents. The process consists in boiling in pure 
water the mixture of the three sulphides. The 
sulphides of tin and antimony remain abso- 
lutely unaltered; but, on the other hand, the 


sulphide of arsenic is completely decomposed. 
sulphuretted hydrogen is liberated, and ar- 
senious acid is dissolved. By filtering, all the 
arsenic contained in the substance is separated 
from the insoluble matters. This should prove 
a useful fact for chemical analysis and legal 
medicine. 

In a recent communication to the Industrial 
Society of the North of France, Abbé Vassart 
called attention to a process (which is too little 
known) of treating wool largely charged with 
lime. Acting partly by dissolution, partly with 
decomposing effect through a certain rise of 
temperature, grease seems to be the most 
appropriate substance for treatment of such 
wool. The experiments leave no doubt as to 
the important economy of soap realised by this 
means. When the wool contains only a little 
line it may be submitted to the action of dilute 
sulphuric acid. 


~ 


The Telephone.—A modification of the telephone 
is described in the Moniteur Industriel Belqe. Tho 
receiving instrament is in all respects identical with 
that known as Professor Bell's. The transmitting 
instrument is thus constructed: The bobbin of wire 
in the ordinary instrument is dispensed with, and 
the magnetised core replaced by a bar or screw of 
copper. Thisis brought as closely as possible to 
tho vibrating iron disc. The copper is connected 
with one pole of a battery, the other pole being to 
earth. The vibrating disc is connected with the line 
wire, Which is attached at the other end to the 
receiving instrument, the circuit of course being 
completed through the earth, 


Plaster Casts of Fish.—Fish are taken as fresh 
and perfect as possible, wiped with a cloth, not only 
to dry the moisture, but to remove the mucous 
secretions. The fish is then laid on a flat smooth 
board, and placed in a natural position by means of 
little lumps or wedges of potter’s clay, raising the 
parts liable to drop below the axis of the fish. The 
fins are spread out upon flat cushions made of potter's 
clay, and are kept in their spread position by means 
of pins. When the fish has been firmly sct in a 
natural position a rather thin mixture of plaster of 
Paris and water is poured over the fish, and repeated 
coatings of this material are applied until a sufficient 
thickness is attained, when it is allowed to set mode- 
rately hard. The mould is uow turned over and tho 
fish removed. When the cast is made, a slight 
coating of shellac varnish is applied throughout the 
inside of the mould. The plaster of Paris mixture is 
then poured in, and when sufficiently “set,” the 
mould is chiselled away. the shellac coat guiding the 
workman as to the depth it is safe to cut. The cast 
is now trimmed of its rough edges and projections, 
and a square stiff frame having been made, with the 
inner edges studded with nnils, the cast is placed 
within it, lying ona flat table, and plaster of Paris 
is then poured within the frame until it rises to the 
level of the edges. Embracing the base of the cast. 
it algo adheres firmly to the inside of the frame, and 
when ‘‘set,’’ is lifted from the table. The plaster 
matrix, which now becomes the back of the fish is 
smoothed. Tho plaster cast is now ready for 
colouring. 


The Earth’s Magnetic Force.—Captain F. J. 
Evans, hydrographer to the Admiralty, read a paper 
before the Geographical Society, on the llth ult., 
“On the Distribution of the Karth’s Magnetic 
Force at the Present Time.” The paper gave a 
historical sketch of the invention and improvements 
of the mariuer's compass, aud noted the discoverics 
which that instrument had made of the action of the 
magnetic forces in different parts of the earth. The 
lecturer connected the phenomena thus brought to 
light with the variations of the compass, a due 
regard to which was absolutely necessary for safe 
navigation. In one region of the globe—the smaller 
—this variation was wee and in the other—the 
larger—it was easterly. Westerly a variation pre- 
vailed in the Atlantic and Indian Oceans, and 
easterly in the Pacific Ocean. As a matter of fact, 
the magnetic condition of the globe was always 
varying, but in what manner and to what end was 
absolutely unknown. Auroras and earth currents 
were then discnssed, and notice was taken of the 
magnetic discoveries made during the voyage of the 
Challenger. Having marshalled the various facts 
and hypotheses concerning magnetic phenomena, 
the lecturer, in conclusion, said, Such are the facts, 
and how are we to interpret them? Whichever way 
we look at the subject of the earth’s magnetism and 
its secular changes, we find marvellous complexity 
and mystery; lapse of time and increase of know- 
ledge appear to have thrown us farther ond farther 
back in the solution. ‘The terrella of Halley, the 
revolving poles of Hunsteen, and the more recent 
hypothesis of the ablest men of the day, all fail to 
solve the mystery.” 


LETTERS TO THE EDITOR. 


All communications should be addressed to the Editor af the 
9 Mrcuanio, 31, Tavistock-street, Oovont- garden 

AU Cheques and Post-office Orders to bs made Payable te 
J. PaSs MORI EDWARDS. 

„ In order to facilitate reference, Corroepondents, when 
speaking of any Letter proviously inserted, will oblige by 
mentioning the of the Letter, as well as the page on 
which it appears, 

“I would have everyone write what he ergs: and sa 
much as he knows, but no more; and that im this 
only, but in all other subjects: For such a person may 
have some i know) and experience of the 
nature of such a person or a fountain, that as to 
other things, knows no more than what everybody does, 
and yot, to k a clutter with this little pittanoe of his, 
will undertake to write the whole body of physioks: a vice 
from whence great inconvenienoes derive their ori p 
—Montaigne'’s Essays. 
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SELENOGRAPHICAL, 


(14219. +I TENDER my thanks to Mr. H. Sadler 
for havin inted out (ENGLISH MECHANIC, No. 
677, p. 16, letter 14096) that the central crater of 
Hesiodus is not a discovery ef my own, since it is 
shown in Lohrmann’s map. It is very important 
that, when new or supposed new objects are pointed 
out, they shonld be compared with older o 
tions. This has not been done until now for the 
present craterlet ; and I was the more led to believe 
that it had not been seen before April 25, 1873, 
that my observation was quoted by Mr. Birt 
(“ Selections, &c., first issue, p. 8) without further 
remark. I hope observers will keep in mind the 
second craterict in Hesiodus, and report accordingly. 

CRATERLETS E. Or LEXELL.—Betweon Lexell 

and Sasserides B. and M. have three rows of crater- 
lets running in a more or less straight line in a 
N.E. and S.W. direction. The eastern row is com- 
posed of four distinct craterlets. On March 12, 1878 
8h. to 10h. p.m., I observed this region, and I found 
that the three northern craterlets of the eastern 
row form a valley, the walls which at first separated 
them baving fallen in. Nasmyth and Carpenter, in 
Plate XVI., represent this valley as it exists now. 
HANSTEEN.—Ncison says: East of Hansteen, 
ou the grey plain, is a delicate rill, & (S. 217).” 
This description does not seem to agree with my 
observation of March 16, 1878, 10h. p.m. I copy 
verbatim from my observation-book :—‘‘On the 
floor Hansteen contains the following objects :—l 
is a central hill, but very much elongated, like a 
mountain chain; 2, a hill on the W.; 3, another 
hill on the S.; 4, another bill on the E. From this 
hill runs a ridge, 5, which turns W. at hill 7, left 
on the N., and reaches the N. W. rampart at 6. 8 
is a cleft, whose sides are high, as if formed between 
two ridges. This cleft, which crosses the N. E. 
extremity of the floor like the chord of an arc, is 
stopped by the eastern rampart; but it renppears 
on the opposite side, curves gently E., and reaches 
the elongated crater, 10, on the S. of Hansteen.” 
The cleft, as represented by Neisen, runs in a 
straight line N. and S., and is connected neither 
8 Hansteen nor with the elongated craterlet on 
the 8. 
THE FLOOR or ARTSTARCHUS.— On March 16, 
1878, 11hb. p.m., I had an exceedingly good view of 
the floor of Aristarchus. It is seldom one can have 
a quiet look at it, as most of the time it looks as in 
a fusing state. On this occasion, however, every- 
thing was quiet and calm, and the eye could run 
here and there to the few objects contained in it. 
The central mountain was the most brilliant object. 
This mountain is elongated in a N. and S. direc- 
tion, and its summit—which is in the middle—is 
very pointed. Browning’s mountain, on the N., 
was of a dull aspect, forming a striking contrast 
with the central peak. Its sides were sharp, though, 
as a whole, the monntain is roundish. South of 
the floor were seen two distinct hillocks. These 
are given by Schmidt, but one of them I saw inde- 
pendently on May 30, 1871. At this date I noted 
on my observation-book that I had a suspicion of 
another mountain on the west. On March 16, 1878, 
this mountain was plainly seen as a minute bright 
hillock, much smaller than any other object known 
at present on this floor. Schmidt gives a craterlet 
whose position would be between Browniug's moun- 
tain and the minute one just mentioned; but I saw 
no trace of this craterlet. Perhaps Browning’s 
mountain was the object seen by Schmidt. In the 
ENGLISH MECHANIC, Vol. XV., July 5, 1872, p. 
406, will be found a sketch of mine of Aristarchus 
and neighbourhood. Nearly N. of Aristarchus is 
a plateau, and on this plateau is, among others, 
crater 41. On the present occasion I saw for the 
first time, a craterlet outside of 41, and close to itz 
S.E.. border. Another craterlet was seen near 
where the No. 46 stands. 

FocYLIDES.—This formation is divided in two by 
a broken chain ef mountains. 1. The S. portion was 
seen with the following objects on Murch 16, 1872, 
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at midnight; 2, a crater on the S. wall; 3, a ridge 
running N. of crater 2 to a craterlet ; 4, the distance 
between 4 and 2 is about the diameter of 2; 5 is a 
ridge or interior wall running on the E. side of the 
floor from erater 2 to a craterlet 7. On this ridge is 
craterlet 6; 8 on the N.E. and 9 and 10 on the W. 
are other craterlets. N. is a crater given by B. and 
M. On the floor of the N. portion of Focylides 
there are three craterlets, 14, 15, and 16. 17 is a 
larger crater, given by B. and M., and situated on 
the N. wall, and N.E. of it, also on the wall, there 
is another craterlet, 18. The Plate XVII. of Nas- 
myth and Carpenter contains Focylides, but the 
details are, I believe, not exact. 

Mr. H. Sadler mentions a craterlet on the for- 
mation III. £ W. of Fontenelle. On March 17 
1878, Ib. a.m., I looked for this craterlet and found 
five. This formation was seen as divided in two 
portions by a very Jow and broken ridge running 
from Fontenelle to the W. extremity. On the N. 
portion there is a craterlet the largest of all, about 
two-thirds of the formation towards the W. Is this 
the craterlet seen by Mr. Sadler? I mark it 9. On 
the ridge and N.W. of 9 there is cratorict 5. About 
the middle of the floor, but just S. of the ridge, 
there is craterlet 6, and in a kind of bay S. of the 
formation are craterlets 7 and 8, very minute. 
Fontenelle has three hillocks on its floor. 

TIMAEUS.— This crater was seen on the above 
date with two objects only on its floor—a craterlet on 
the S., and a wavy-like mountain running E. and 
W. Outside of it N. there is another craterlet. 
W. of Timaeus there is a formation which has much 
analogy with the one W. of Fontenelle. Here also 
is a ridge running from E. to W., and on the floor 
two large craters on the E., three craterlets on the 
N. portion, and ene the ridge itself about the centre. 

Tre “ New CRATER N. W. or HyYGInus.—Mr. 

H. Sadler, in your last issue, No. 680, p. 92, 
announces the discovery of a totally new crater 
N.W. of Hyginus, made by Dr. Klein, of Cologne, 
on May 19, 1877. This crater occupies a position so 
very near an object I observed myself in 1871, that 
I have some doubt whether it is not the samo 
object. My sketch will be found in the ENGLISH 
MecnHanrc, No. 339, for September 22, 1871, letter 
2605. It was an observation made during the setting 
sun; Dr. Klein has observed during sunrise. It 
is not improbable, therefore, that the aspect of this 
object (if it is the rame) was not exactly alike. 
Unfortunately, no description is given of the natura 
of the object, my observation having reference only 
to the cleft A joming the Hyginus cleft with the 
cleft of Ariadaens. I have not observed the cleft 
B of Dr. Klein, bat if I judge by an observation I 
made on September 29, 1877, the number of clefts 
between Hyginus, and Triesneckcr have singularly 
increased. As an instance, the crater b, S.E. of 
Hyginus, which is represented quite isolated in the 
above-mentioned sketch, was seen by me as the focus 
of five clefta. 

Jo Mr. Webb and others.—Will Mr. Webb 

kindly say if hehasobserved during this season the 
star 175 of the Poulkova Cat., near Castor, and if ho 
finds it as severe a test as when he wrote his 
Celestial Objects, &c.? On two occasions lately, 
it was split with power about 500. Is this a binary 
star, and what is its actual distance? ¢ Cancri is, 
however, much easier. 

April 6. OC. Gaudibert. 


LUNA COUNTIES; OR A NEW PLAN 
FOR A CATALOGUB OF LUNAR 
OBJECPSs. 

14220. — TRI following plan for dividing the 
surface of the moon into districts, for the purpose of 
forming a catalogue of Lunar Objects, has been com- 
municated to me, and it nppears to be so suitable 
for this purpose, that I send it to you for publica- 
tion with the author’s permission ; also the plan of 
the region of Fracastorius. W. R. Birt. 


The plan is this:—Certain arbitrary points are 
fixed on which fmay be found by alignment ; these 

ints are connected by straight lines, which thus 
orm the boundary of a county, inclosing a named 
formation. 

All objects included in the county bear the name 
of this principal formation, with the addition of a 
Greek or Roman letter as a suffix; the names and 
lettering of Beer and Madler, being in all cases re- 
tained so far as they go. Other objects will then 
receive letters so far as the alphabets will allow, 
Greek letters being in all enses assigned to elevations 
and light streaks, and Roman to craters and depres- 
sions. To avoid any possible confusion between 
the Greek and Roman letters when they are of the 
same form, an accent should be added to the Greek 
letter; thus the Greek capital Rho should be 
accented to distinguish it from the Roman P. When 
the alphabets are exhausted new objects will be 
known by the letter of a neighbouring object, with 
the addition of a number—odd numbers indicating 
elevations, and even ones depressions. 

A catalogue of the objects in each coanty can 
then be constructed in which the objects are re- 
fol and by the same marks can be readily in- 

ted on a map. 


The adoption of the standard nomonclature of 
Beer and Mädler keeps the system in unison with 
books and maps already published. 

The boundaries being for the most part straight 
lines, too short to be materially affected by libra- 
tion, an observer, with a single wire in the eyepiece 
of his telescope, can at once determine in what 
county any object is situated. Moreover, this 
scheme affords a great convenience to tho student 
since it enables him to recognise at once by mere 
inspection of the map, to which of the named forma- 
tions those distinguished by a letter only belong. 
Without it no one, unless exceptionally familiar 
with the locality, can say, without reference to the 
descriptive text, to which name many of the letters 
marked on the map should be appended. 

A copy of the small map of Beer and Miidler may 
be had tor two shillings, and if any one will outline 
on it the boundaries subjoined as specimens of the 
method, he will be able to judge of its utility so 
far as concerns rendering the map intelligible. 


1861, a spot was obac rved westward of the western 
extremity of Plato in a line with the longer axis of 
the apparent ellipse and described as“ bright.“ 
On the 22nd of March, 1861, at 9.30, moon’s age 
11°3 days; it isrof my key plan, Report British 
Association for the Advancement of Science, 1861, 
p- 187, and is thus described : ‘‘ A mountain on the 
exterior western slope of Plato XXX. On March 
22, 1861, it was seen with the shadow castward ; it 
had a rounded summit, and the western slope was 
shining with considerable brilliancy.’ There are no 
indications of shadow within the crater (Plato). 

1878, moon’s ago, April 21, a.m., 18°1 days mid- 
nicht. 

1860, moon’s age, February 9, 11°0, 17°95 days. 

Terminator through Picard on the Mare Crisium ; 
the eastern edge of Picard very brilliant. Termi- 
nator just grazing the western edges of A and B, 
and passing over some ridges in the Mare Foocun- 
ditatis some distance west of Messier. 

Northern summit. A bright spot on the rim 
about 0°33 from tho western rim. This bright spot 
is the mountain ¢ on Neison’s Map; from it to 
the north-east the brightness of the rim is inter- 
rupted. 

Eastern summit, bright. 

Southern summit, bright. 

Western summit, bright. 

Floor, no streaks visible, but of a uniform dark 
diluted inky character, a bright irregular marking 
towards the eastern part of the ring. 

ae moon’s age, April 22, a.m., 19'1 days mid- 
night. 

1861, moon’s age, July 26, 11°50, 18 89 days. 

Terminator grazing the western age of Posidonins. 

Northern summit, the spot con the msrgia very 
bright; from this point to the east rim the sammit 
is very dusky; in the locality of a bay. like inden- 
tation in the north-east rim tho outline assumes a 
somewhat squareness of form. 

Floor, the whitish cloud-like marking diagonally 
on the east side of the floor very distinct with a 
much brighter spur (short) in the immediate neigh- 
bourhood of the bay-like indentation mentioned 
above. The luminosity of the whitish marking not 
equally intense; it is strongest towards the souti- 
eust rim. 

Eastern interior in shadow, the shadow narrow, 
the short light spur when the atmosphere is clear, 
appears somewhat of the character of a ledge. The 
eastern part of the spur is bounded by the shadow 
of the mountainons ridge. 

The south-west and north-west rims are becoming 
more decidedly illuminated as the opposite portions 
become covered with shadow. 

From the bright spot «to the eastern rim the 
north and north-east interiors, which are seen 80 
well and so distinctly with their two oval markings 
under the morning illumination, are not distinguish- 
able as separate features. The only part now visible 
is the spur raised as it were above the general level 
of the floor, and apparently consisting of a material 
reflecting a stronger light; neither the rock & nor 
He triangular marking south of it are distinguish- 
able. 

The short mountain range on the north-west, its 
western side in shadow when the air is sufliciently 
steady—the range with its sinuosities and indenta- 
tions is well brought ont. 

The mountains west of Plato beginning to show 
their shadows with'great distinctness, A on the south- 
west of Plato in shadow, also the mountain » north- 
west of Plato. 

On the south-west rim a dark spot apparently a 
shadow of a bright point, which oceupies the posi- 
tion of the peak y of B. and M. 

Western flank of Plato. On the west flank not 
far removed from the summit a small bright crater, 
G, of B. and M., with a bright streak to the moun- 
tain r, sce ants 1861, February 26, its western side 
in shadow; it is, however, not so distinct as the 
mountain » north-west of Plato; westward of this 
mountain the streak is crossed by another light 
streak running between the two mountains; the 
small crater (G) is in the line of the longest diameter 
of the apparent ellipse now presented by Plato. 

A line drawn diagonally from the south-west rim, 
the lucid point with shadows to the north-east corner 
lies in the direction of and passes through the largest 
and most western of the chain of craters, A, of B. 
and M., extending enstward from Plato. 

The above ages of the moon are given for civil 
midnight. 

Should the morning of April 22 þe clear, it is 
recommended that tho above recorded features 
should be observed, an interval of nearly 17 years 
having elapsed since the observations were made. 
The recent discovery by Dr. Klein of a crater not 
on our maps, not very far from Hyginns (sre ENGLISH 
MECHANIC, April 5, 1878, p. 92. letter H165, ard 
the announcement by the Rev. T. W. Webb in the 
Selenoaraphicael Journal, April 2, p. 3) of a small 
white spot on the inner slope of the low rim of War- 
gentin will, I donbt not, inducea much closer scrutiny 
of minute lunar features than heretofore, and it may 
be tbat in the interval above mentioned some alterae 
tion in the rim of Plato may buve occurred. 


Buckhurst-hill, April 4. We P. Birt. 


Formations Near the Mare Nectaris. 

1. Fracastorius.—From n point (I) midway be- 
tween Fracastorins H and Bohnenberger A to a 
point (IT) equidistant from Benumont, Bohnenberger, 
and Theophilus A; thence to a point (ILI) midway 
between Polybius A and Piccolomini b, thence to a 
point (IV) midway between Fracastorius c and 
Neander g, thence toa point (V) midway between 
Santbech b and Fracastorius X; thence to (I). 

2. Santbech.—From a point (I) midway between 
Nennder and Borda to Fracastorius (V); thence to 
Fracastorins (I); thence to a point (II) equidistant 
from Suntbech, Cook a and Bohnenberger D; thence 
to a point (IIT) equidistant from Borda, Birt A and 
Santbech, thence to (I). 


RECION OF FRACASTCAIUS 


3. Bohnenberqger.—From Fracastorius (I) to 
Santbech (II), thence to à point (I) midway between 
Santbech (II) and Colombo; thence toa point (II) 
midway between Bohnenberger and Colombo A’; 
thence to a point (III) midway between Fracastorius 
(II) and Guttenburg c; thence to Fracastorius (II); 
thence to Fracastorius (I). 

The illustration is not intended as a complete 
map of the district of Fracastorius, but only as 
showing the principle on which the author proposes 
to divide the moon’s surface. Observers will be 
furnished with copies of plans, on which they will 
record their observations as set forth above. It is 
intended that these observations should be forwarded 
to n selenographer, who will undertake to examine 
them und report thereon. 

P.S.—I have given the above communication in 
the same state as I reccived it. I however venture 
to think that the term Province” would be pre- 
ferable to County.” W. R. B. 


THE LUNAR CRATER PLATO. 
(Continued from p. 117.) 

[1 £221. }—1878S, moon's age, April 20, a.m., 17:1 
days midnight. 

1861, moon's age, February 26, 11°15 17°17 days. 

The night favourable. Terminator passing very 
near the western edge of the Mare Crisium. ‘The 
illumination of but few of the peaks westward of the 
Mare indicates the smooth surtace to be nearly of 
the same level as the bases of the mountains. 

The floor presents nearly, if not quite the same, 
inky grey tint as it did the previous evening. ‘The 
eastern portion exbibits the light cloudy streak with 
the minute central points. ‘The summits of the rim 
irregularly illuminated. On the 25th February, 
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SATURN—SMALL STAR NEAR CASTOR. 

[14222.|—I HAVE not noticed any observations of 
Saturn near the last disappearance of the Rings; 
the circumstances were certainly very unfavour- 
able. I saw the planet on some evenings in Jan.— 
on the 15th. It being at the time somewhat cloudy, 
I only managed to glimpse the p. or W. half of the 
Ring, the other not being seen. Again, on the 
23rd, I find an entry in my note-book to the same 
effect : and also on the 28th, while not being certain 
of seeing anything of the Ring, I sometimes fancied 
I saw a faint streak p. the ball. On the 30th I could 
see nothing of the Ring. 

Has any observer noticed that the W. half was 
the more conspicuous or longer visible before the 
disappearance? My observations would seem to 
suggest so; but, without corroboration, they are of 
course almost worthless, both from the insufficiency 
of my telescopic means, and from the bad position, 
&c., of the planet. 

Would Mr. Espin, or some other e of an 
object-glass larger than mine, kindly look up a 
little star f Castor, which I picked up for the first 
time the other night, and give an estimate of its 
magnitude? It lies between 1’ and 2’ a little s of f 
Castor; F. R. A. S.” mentions (on p. 279, Vol. 
XXV.) the closer companion n. as of (Smyth’s) 11 
mag. The star in question is much fainter than 
that ; it is, indeed, not far from the limit of my 
eye and telescope, and this is why I should like to 
have an idea of its magnitude. I once or twice 
imagined I caught another extremely faint point a 
little n of f Castor, rather further off than is the 11 
mag. star; but I should think this is probably 
myth. Mac. 


THE WESTINGHOUSE AUTOMATIC 
BRAKE—THE TRIPLE VALVE. 

[14223.}—IN my description of the automatic 
brake in last Vol., p. 578, I explained the action of 
the triple valve, but to make it perfectly clear a 
diagram is required. 

Mr. Westinghouse lately stated before the Insti- 
tution of Mechanical Engineers that the triple 
valve was a very simple affair, its complication lay 
in one direction only—it was complicated to describe.” 
This description of the triple valve is perfectly 
correct, but I trust that, with the assistance of the 
diagrams I shall be able to make the apparatus 
clear to your readers. 

The triple valve shown fully in Fig. 1 has a case 
or body, with three connections for gin. gas pipe, 
the connection from the main pipe being through the 
port, E; a second pipe connection from the port, F, 
leads to the brake cylinder, while the remaining 
port, shown in dotted lines back of the valve, 12, is 
connected to the auxiliary reservoir. From the 
main brake pipe the air enters by the port, E, and 
then by the passage, a, through a suitable opening 
in the plug of the four way cock, passes on through 
holes drilled in the cap, 6, into the bottom of the 
chamber, A, where, acting on the piston, 4, it forces 
it with the slide valve, 12, into the poses shown, 
opening the port, g, whereby the chamber, B, and 
auxiliary reservoir connected therewith, are charged 
to the same pressure, this pressure being maintained 
throughout the train in all of the reservoirs and 
main Lrake pipe. To fully apply the brakes air is 
discharged from the brake pipe, and consequently 
from the chamber, A, when, by excess of pressure in 
the chamber, B, the piston, 4, is forced down, 
closing the port, g, and forcing the stem, 7, withits 
spring, so as to permit the piston to seat itself on 
the rubber packing ring, 10, at the same time the 
valve, 12, is moved, so as to uncover the port, b, 
establishing communication from the auxiliary 
reservoir to the brake cylinder. To release the 
brake, air is again admitted to the main pipe and 
chamber, A, causing by excess of pressure the pis- 
ton with valve, 12, to assume the position shown in 
the drawing, whereby the ports, b and d, are 
brought in communication through the cavity, c. 
The port, d, communicates directly with the atmo- 
sphere, and with a cavity, c, formed in the valve. 
12, and the port, b, constitutes a discharge passage 
for the release of the compressed air from the brake 
cylinder after the application of the brakes; at the 
same time the port, g, is opened for recharging the 
reservoir. To apply the brake lightly a slight reduc- 
tion of pressure is made in the brake pipe and 
chamber, A, which causes the piston to move so as 
to uncover the port, b, applying the brakes and 
reducing the pressure in the chamber, B. soon 
as the pressure is reduced so it about equals that in 
the chamber, A, the spring, 8, acting against the 
collar of the stem, 7, and piston, 4, moves the valve 
far enough to close the port, b, without releasing 
the brakes. The force admitted to the brake 
cylinder will depend altogether upon the reduction 
of pressure in the brake pipe and chamber, A, such 
reduction being entirely under control. To prevent 
the application of the brakes after the engine is dis- 
connected from the train by such reduction of pres- 
sure in the brake pipes as may result from leakage, 
a small valve, No. 2, the construction of which is 
clearly shown, is inserted in the pipe between the 
port, F, and the brake cylinder. This valve con- 
sists of a case, 15, with a cap, 13, having a rubber 


which run to Liverpool and Manchester only, with 


face, 16, and within the chamber of this case have adopted the vacuum brake upon their trains, 
a valve, 14, which is acted upon by air pressure and the Midland often take es from the 
entering the lowering port. When the air enters Cheshire lines and Manchester, Sheffield, and Lin- 
this port slowly, as resulting from a leakage in the colnshire railways to various parts of their line, and 
brake pipe, or other slight reduction of pressure, the | through Midland carriages often have to be run 
valve, 14, remains in its position, such air passing | upon Cheshire lines joint trains, and this inter- 
around and to the atmosphere, without setting the change of traffic is also intended to be increased. 
brakes. When the brakes are being operated the | This is, as L. L.“ truly remarks, “a 
valve is seated upwards against the rubber face, 16, striking example of the pernicious effects of different 
preventing any escape of air. A drip cup, 3, is companies adopting different brakes.” 

screwed on the cap, 9, of the triple valve. The The length of my present letter com me to 
plug, 17, of the four-way cock, by a quarter turn, leave until next week any remarks on the returns 
brings the ports, E and F, in connection, whereby lately made to Parliament by the railway companies, 
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the air passes directly from the brake pipe to the | and the fact of the North-Eastern Railway having 
brake cylinder for the direct application of the brake, | adopted the Westinghouse automatic in preference 
without charging any of the other parts. Both triple | to the vacuum brake. 
and leakage valves are arranged perpendiculary in April 10th. 
the pipes, as shown in the drawings. 

In answer to“ L. L.,“ p. 94, my statement upon 
p. 39, that the Midland have fitted their trains, 


C. E. 8. 


MR. PROCTOR AT LIVERPOOL. 
14224. READING F. R. A. Ss” letter (page 
the vacuum brake because it is the brake adopted 116), I learn that I made some remarkable state- 
by the Cheshire lines and the Manchester, Sheffield, ments at Liverpool a few weeks ago, and two other 
and Lincolnshire Company, is perfectly correct. It letters tell me more on the subject. I can only say 
is quite true that the Midland work their own trains with the old lady of domestic tradition, ‘‘ Sure this 
to Liverpool, but they are not independent of every | isn’t I” (I fear she said“ me). Some one has 
other company, as L. L.“ supposes. been poking fun at your readers. 

In the first place, the Cheshire lines committee Richd. A. Proctor. 
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1 THE PHOTOGRAPHON table, to sa i i 
i - - a y nothing of cuffs destroyed. And as it | qualities which should certainly not lessen i 
* f (14225,|-Havina been an amateur in photo- was found that stains mostly arose, ó every kind of $ the estimation of Aarna ok as eee 
1 graphy ever since I was eighteen, and worked many apparatus; from the pouring to and fro from | whether amateur or professional. Having seen a 
- of the various processes, I always felt dissatisfied, on | bottles to baths, and vice versa, it was determined | number of these cameras in various sizes, we have 
the one hand with the bulky apparatus required for to avoid this altogether by having the silver and no hesitation in saying, from their simplicity the 
the (wet process,” let alone the mess the hands and | the iron solutions in bottles with glass siphons. By|ease with which they are worked and the tho- 
a clothes occasionally got into, and, on the other hand, means of a small indiarubber ball, with valves act- | roughly good manner in which they are put together 
with the constant uncertainty attending the working | ing as a force pump, air is forced through an india- | (Mr. G. Hare is the maker), that they only require 
of “dry plates.” Though these are more get · at- rubber tube, ending with glass, into the bottle, and | to be known to be appreciated by the photographic 
able now, yet somehow many amateurs still prefer the pressure of air forces the liquids into the flat | public. A glance at the illustrations at the end of 
the wet process with all its attendant paraphernalia | horizontal baths. To empty these and return solu- | the volume will give a better idea of it than any 
as usually practised, and no wonder; for unques- | tions to bottles the action is simply reversed, the | verbal description. The apparatus, when packed for 
tionably say they, it is better to know what you have air exhausted, and the desired result obtained. Bef carriage, occupies but little more space than the 
| each time, after the labour, trouble, and expense, it, however, clearly understood, that at no time do | ordinary camera, and yet it includes a plate box for 
than to go on taking random shots hera and there, | any of the solutions come into contact with the clean plates, one for exposed plates, silver bath 
r and find after all t your expected picture is not indiarubber, as the sulphur would be fatal to the | devoloping solution, collodion, pneumatic holder, 
| visible. Therefore, to satisfy both the disciples of | well-being of that delicate and capricious patient, | bath—i.e., tray, for the silver solution, bath for 
portable compact apparatus and the advocates of the | the silver bath, which is most poy on i affected for } developer, &c., in fact, every requisite for taking a 
| theory of “‘look-before-you-leap,”’ I hammered my good or evil by homaopathic doses (Whatever Allo- | picture by the wet process up to the point when the 
a — (phrenologists say constant use | paths may say) of anything injurious to its health. | development is complete, and the picture p 
fue mle till the“ photographon' leaped | Tou will notice that flat baths are provided, as for intensifying and varnishing. 
fam the xisteuce. In its early days it generally used all over the Continent, of a material | One very great advantage in using this camera is 
1 ed the ladies’ camera out of compliment | now much in favour there—‘‘ the Carton Durei— | that the operator is protected from the unhealthy 
pl gro 5 and cleanliness ; but as strong as wood, unaffected even by hot acids and | atmosphere of the ordinary dark room or tent. 
as e seem * it into the oategory of not liable to injure the constitution ef the most After replacing the camera on the stand, the sides 
_— ws play thine Ai 1 most emphatically it does delicate silver bath. These baths I get made in —each containing a flat bath—are let down as in the 
no N , g rectly sad adapted to and | Paris. Another point with flat baths is that, how- | illustration, and the view is focussed. The plate is 
capa ale = wor . th for professionals and for ever, much stock in reserve we may have at home, a | beld in position a four silver hooks fastened to a 
amateurs, ib movable frame. To obtain the focus it is only neces- 
accomplished wi e ; ma sary to place a piece of ground glass in the grip of 
rong — 8 ; these silver hooks and to draw out the frame till the 
0 . 4 Pin picture is in focus. After the plate is coated with 
eke * 15 collodion the ground glass is removed and replaced 
| Pi Ag ae „for wan by the plate which receives the image on exactly the 
be ye 1 same plane as the 3 glass, so that the focus 
beg 2 Pit must be correct. e silver solution having been 
ho 21 hfe term o 12 poured into one bath and the developer into the other, 
a 1 1 yen y and the baths pulled into position by means of strings 
Paris Exhibi t h e on right and left of the camera, the hinged back 
> N re A = which excludes all light is adjusted, and the next 
8 exhi- operation is to sensitise the plate. By pulling a 
| t 
d 
$ 


bited, should tend in ˖ 5 
2 A R string the silver bath (or tray)is brought into the 
wr Bl ee inorease — „E | centre of the camera, and directly under the glass 
ty and consequent - plate; by pulling another string (all the strings are 


e he toa worked from the exterior of the camera) the frame 
= g 1 con- holding the plateis gently lowered flat into the silver 
tructi ous solution. After remaining in it about two minutes, 


get rid of ‘‘ greasiness (the repellent action of 


c 7 and being gently raised and lowered a few times to 
ether and alcohol), it is gone back into posi- 


frame is then pulled 


— tion, and held by a catch ; 
* “scope” l out to the focussing point, and the picture taken. 
ma be put hefo sit DARS -n = y A ĩ—U After exposure the silver bath (or tray) is drawn 
under it. its 8 SSS eee Se SC| under its cover on the left side of the camera, 
te unlimited. 1 scope- SSS SSS SS — — : and the developer pulled under the plate, which is 
of the 2 lowered as before. The developer used is Mr. Carey 
ba can even be used Lea’s, with gelatine restrainer, and the strength of 
1 and dere. the solution is such that whilst forty-five seconds’ 
favilitatio p ——— immersion will bring out all detail, a much longer 
vations = dài x ae immersion (even twenty minutes) will not injure the 
ineas of MNG g picture. After development the plate is again pulled 

N end into the upright position, the n bath is 

pulled back under its cover on the right side of the 


ase P 
a g 
4 * 


camera, and a bath with water for washing is in- 
troduced, by lifting the hinged door at the bottom 
of the movable back of the camera; the plate is 
lowered into the water as before, and washed, 
removed, fixed in daylight, washed finally, and stowed 
away. 
if another view at some little distance from the 
first is wanted, the camera is carefully lifted from 
the stand and carried in situ to the desired spot. 
The baths contain such a small (comparatively) 
quantity of liquid (as the plate is immersed flat, 
simply enough to cover it being all that is required), 
and yet are so deep that, with ordinary care, no 
spilling need age A i = distance is ~~ or ue 
j travelling rough, it is only necessary to return the 
> me prey sa fra solutions out of the baths o the bottles ge few 
ness, perfect regularity of action, simplicity, and , comparatively small quantity is required for work, 5 8 Borat dy fo etn nets cow pha 
cleanliness are ins at one stroke; and dull thereby much diminishing the lamentable con- thing inside, fasten up the sides, and the camera is 
or clumsy indeed must be he who could not master sequences attending a spill, smash, or indiscriminate seats for even the tender arais ot railway porters 
its working in a very few hours. A lady has in mixture of chemicals with which clumsy, careless, (the ale being protected by their own respective 
my presence taken a satisfactory negative after a or unfortunate photographers occasion become | indiarubber tubes, as explained). Though we are 
quarter of an hour's teaching, I having coated the acquainted, and having experienced, rarely forget. unable to speak from tence with this camerw 
plate with collodion for her. Here we have proof | Having now disposed of these preliminary remarks | in the field, we feel sure it will be found as good in 
Cat a N knowledge of photography is which were necessary ly to describe the practice as it is in theory. Here ends the quotation. 
8 though pity would it be should it fall into apparatus, and also to 115 with what care all W. A. Brioe. 
s so indifferent or lazy as not to be desirous of | sources of failure and annoyance have been examined 3 f 
learning the chemistry of so fascinating an art. and guarded against, let us look at the woodcuts} [Mr. Brice’s ‘‘ Photographon’’ is all that he asserts 
Ihave mentioned cords or strings—these sound | and refer to them as we proceed (the letters of refer- | it to be; but for opinions of the professional press 
vial, flimsy, toy-like, yet they are just the | ence are not essential), but I must now beg leave to | our readers may refer to the British Journal of 
mechanical means best adapted to their purpose, as | refer to Tissandier’s work, p. 117, and quote almost . of August 11, 1876, the Photographic 
they can be led anywhere to assist in performing verbatim, as his description of the apparatus and | News of July 14 an December 8, 1876, the Photo- 
the delicate operations entrusted to their charge. | mode of working is so and good tkat I should | graphic Almanacs of that year, and the Scientific 
Being pliable, strong, yet soft, they do not scratch fail to improve on it, and have already taken up | American of June 24, 1876.— Ep.] 
or 1 * polished maogio, a last, but Bat . perhaps you will think „ 
„ can be changed and re in an instant | justifies, yet one sees so many queries about pho 
A 18 eae ON THE ANGULAR APERTURE OF 


tes. 

_ The usual manipula- 
tions, the stumbling- 
block of most neo- 
phytes, are performed 
almost mechanically 
within the closed appa- 
ratus, the motion of 
the baths, plate-sensi- 
tising, developing, and 
washing frame (with 
pure silver hooks) being 
controlled by the pul- 
ling of some cords from 
the outside. Thus the 
Operator is perfectly 
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anywhere, should long use at last cause them to part graphy in your columns from would-be amateurs 

company. So also with every other part, the | that this evidence of the interest it excites must be MICROSCOPE OBJ&CTIVES. 

ut most care, from practical experience, has been my apology. 14226. IN reply to the query of Drs. Nickols 
taken to insure that anything accidentally getting The Photographon. and Bull, at page 120 of the last ENGLISH 


out of order could be set right in five minutes, eo ‘This new camera is a very i : bination | ME Ih to state that the seg 
panes springs and everything liable to break or diffi- | of camera and dark room for using the wet plate | specified in lists of object-glasses are all en with 
cult to rep have been systematically avoided. rocess either in the studio or in the field. It has the adjusting collar set for covered,” as this posi; 


Most people do not like staining their fin called (as explained) the ladies’ camera, owing | tion shows a larger angle than at“ uncovered.” 
for black — are not ornamental at a — to its cleanliness, convenience, and portability— | The 1-5th lens, from which I gave the list of spurious. 
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and true . best as an immersion. | too liberal- minded to consciously adopt such a view, 


I therefore took t 
which it might be assumed the rays were all brought 
more nearly to a focal point with the least aberra- 
tion ; water was placed between the front and a plate 
of glass, through which the sector was measured, 
the focus or crossing point being thus in the glass, 
and free from aberrations, though practically the 
measurement is the same whether the glass is there 
or not. I used the plate in front, because in the 
Transatlantic controversy of some years back, 
wherein the ridiculous aperture of 180° was claimed. 
in one of my measurements to disprove this angle 
I did not use this plate—I was accused with consider- 
able acrimony of falsifying the conditions in not 
trying the glass in its working conditions with the 
focal point immersed. However, I need not now 
enter into this question, which may give rise to 
much quibbling, but take a case where adjustment 
need not enter into the consideration. I selected a 
rds object-glass, with an angular aperture of 28°, 
measured as usual by thesector. The focal distance 
from the point of the lens was 51; on this I set the 
adjustable slit, opened out to 045 of an inch. The 
aperture again measured by the sector was very 
close to 15°. This was the false aperture. The true 
aperture deduced from the distance of the focal 
point up to the diameter of the slit was only 5, a 
eee error being shown by the usual measure- 
ment. : 
I here point out an error of dimension in my 
di m on page 68 of the ENGLISH MECHANIC of 
March 29th. ‘The vertical height or focal distance 
should have been marked 01 instead of 001. 


F. H. Wenham. 


TELESCOPIC APERTURES. 

[14227.)—I THANK you for having inserted in the 
ENGLISH MECHANIC what I have written upon this 
subject, and I had no intention of troubling you 
again about it, but I beg you will allow me to inform 
„W. G. P.” (let. 14182) that when he says he 
seems to suppose it is superficial measure,” he is 
much more under misapprehension than I am, as I 
do not suppose anything of the kind. Superficial 
measure is what I say it should be, and A Fellow 
of the Royal Astronomical Society” (let. 14134), to 
some extent takes the same view of the matter as 
I do. 8}-in. O.G. 


THE BRITISH WORKMAN—TESTS 
FOR TELESCOPES. 

(14228. ]}—TueE letter of F. R. A. S.“ (March 29) 
tells not merely against the British workman, but 
quite as much against the British builder. Some 
time ago I had occasion for just such a repair to be 
done as F. R. A. S.“ describes. I applied to a 
builder, who sent, not four, but two men. The time 
which they took about the job, including journeys, 
was something under four hours, and for this, 
though no materials were required, I was charged 
27s. ; and this is not all—the work was done so in- 
effectually that it had to be done over again. This 
time, however, I applied to a respectable skilled 
workman, who brought a labourer with him, and 
did it well; and for this and several other little jobs, 
which took up rather more time than in the former 
case, he charged me 4s. 3d. 

In F. R. A. S.“'s case it was quite as great a 
grievance to have twice as many men sent as were 
wanted, as it was that they should take twice the 
time about it that they ought to have done. Such 
instances as these suggest to persons who have work 
to be done to apply directly to a skilled workman 
without the intervention of a third person, where it 
can be done; for, of course, such a person must have 
his profits, and they are sometimes very considerable. 
> “H. G. H.“ (query 32588) will think that, if I can 
persuade him to invest half-a-crown in the purchase 
of “ Proctor’s Half-hours with the Telescope,” I 
shall have done him a much better service than by 
sending him tests. No beginner should be without 
it. W. G. P. 


THE BRITISH WORKMAN. 

[14229.]—Some one writing once on a time about 
the coddling regulations and goody-goody literature 
and amusements provided by fussy philanthrophists 
for workmen’s clubs and similar institutions, re- 
marked that they formed too lofty a conception of 
the working classes. He further suggested that it 
might be possible that some of the workmen might 
be quite as unintellectual as if they were gentle- 
men, and that, therefore, it might be well to lower 
the arrangements of the said workmen’s clubs more 
to the level of clubs arranged by gentlemen to meet 
their own requirements. 

t is really a similarly mistaken ideal which 
appears to be the source of these complaints about 
the working man’s conduct. It is assumed that he 
is to be a perfectly moral, honourable, and indus- 
trions being, always delighting in bis work, and 
rejoicing in the reflection that if he gets bread and 
cheese by it, yet it enables some onc else to enjoy 
his hannch of mutton or venison and his bottle of 
wine. Now, I am sure that “F. R. A. S.“ is far 


Ə apertures at this position, at and yet some such distorted expectation alone could 


induce any one to endorse the complaints about the 
working classes typified in Sir Edmund Beckett’s 
charges, which “F. R. A. S., 14190, p. 116, 
corrohorates. Now, my intention in writing letter 
14179 was not to attempt to *‘ rebut Sir Edmund's 
charges ;’’ I am quite willing to agree that they are, 
as to ſact, unanswerable.“ What I do say is, they 
are not applicable to the“ British Workman ” alone, 
but to the idle and dishonourable among all classes, 
and that they are unreasonably laid on the working 
classes in particular, because there exists a perfectly 
unreasonable ideal as to the duties of the working 
classes. I have had occasion and opportunity to 
associate familarly with a great variety of classes, 
and I have no hesitation in saying that there is no 
difference whatever in classes; the differences are 
in the individuals, and are very equally distribnted 
among all the classes. Afew ycars ago I got a good 
deal of blame in these pages because I pointed out 
mistakes which the working men were making, and 
indicated consequences which are now being 
realised; T am, therefore, quite impartial in point- 
ing out other views of these clasa relations. 

I have frequently heard people complaining of the 
exactions of the workmen as preventing their doing 
well, and soon. I have on such occasions sometimes 
inquired what tho moral law was that required that 
workmen should willingly content themselves with 
the barest existence in order that other people might 
keep horses and purchase estates and soon. The 
fact is, no such right exists—it is all a question of 
might; the workman has as good a title to drink 
champagne and ride horses as his employer, or as an 
estated gentleman. The point is, that he cannot do 
it, and as long as he cannot he will do wisely to make 
the best of what he can attain. The plain English 
of this is that no man and no class have any claim 
to require of any other man or any other class, any 
amount of service except upon such terms as the 
will or necessity of the latter render acceptable or 
inevitable. 

Now, if it he the case that these complaints are 
true and generally applicable, that fact only proves 
that the complaints are unjust. If the position 
of things enables the workmen to be lazy—that is, 
to do less work than formerly, to demand higher 
wages, and apply them to more luxurious living, 
the workmen are only exercising the inherent right 
of free men. The complaints merely express the idea 
that there exists some right in those who claim to 
be the upper classes to require, on their own terms, 
rervices from those they consider the lower classes. 
Now this is just the spirit and essence of slavery ; 
the meaning of freedom is that the conditions of the 
service, if rendered at all, must be a matter of 
mutual agreement. 

But, then, I do not believe in the truth of the 
complaints as directed against classes, except in so 
far as that the working classes are, no doubt, endea- 
vouring to exercise their just right to claim a larger 
share of the fruits of their labour. Whether they 
are doing so wisely or not is another and wider 
question on which I shall not pretend to enter now. 
But wisdom should not be limited to the workmen— 
the whole community must exercise it. Would it 
not be well to endeavour to set up conditions which 
should make it more clearly worth while to be 
industrious and economical? Suppose that, instead 
of complaints, there were a serious consideration of 
the causes at work, and a real earnest attempt made 
to deal with the causes ? Sigma. 


[14230.]—DrscLaIMING any intention of inter- 
ference between “F. R. A. S.” and Sigma, I 
should, having bad considerable opportunities of 
becoming rather intimately acquainted with the 
manner, habits, and general disposition of the indi- 
vidual in question, as well as of the treatment to 
which, as a general rule, he is subjected, like to say 
a word. 

No reader of the ENGLISH MECHANIC can more 
highly value the contributions of F. R. A. S.“ 
than your humble servant. He writes go well and 
with such an evident desire todo good that it really 
gives one pain to hint that possibly be may mistake 
as to his being impartial or unprejudiced. Let us 
examine the matter from another point of view— 
most cases have two sides to them. “F. R. A. 8.“ 
sent to his builder for a man to see a leaky gutter, 
and fonr came. Does he suppose these men came 
without orders? I guess it was something like this. 
Builder to plumber : ‘ You must proceed to Aristo- 
cratia to repair a gutter.” All right. How am I 
to get atit? Shall I want any one besides Jack (the 
apprentice)?’ „I don’t know, but you had better 
take a couple of Jabourers to get up the ladders, as 
it muy bea difficult place.“ Plumber collects tools, 
pot of metal, &c., and they all leave the yard. 

Next they come round to the front in n sort of 
procession.” It is not stated whether they walked 
four abreast, two and two, or in single file. Any- 
how they were wrong, and we ought to be told the 
proper way for fonr men to come round to the front, 
as I doubt if one man in a thousand knows. Next 
they all looked at the mansion. Wrong again. Three 
of them should have stood facing the other way 


? 
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while the plumber, as leading man, estimated the 
length of ladder required, and then instead of leav- 
ing two of them in the drive he should have taken 
them all to find a ladder, but not in a sort of pro- 
cession.” 

Well, it seems they ascended and ascertained 
what was amiss, and shortly after disappeared, and 
after a time they were discovered smoking in a shed, 
not drinking ale in the servants’ hall. Perhaps, if 
these men came from a distance it was now break- 
fast time. At any rate the metal pot would pro- 
bably have to be heated before the job could be done. 

Does “F. R. A. S.” know how the British 
workman in such a case takes his breakfast? When 
he goes to work on the roof of a gentleman’s honze 
he does not have chair, table. plate, knife and fork, 
cup and saucer, or any comfort of that kind. Ho 
probably takes a lump of bread and a lump of beef, 
boiled yesterday, and with this in one hand and a 
knife in the other he stands or perhaps sits on a wet 
plank or empty cement cask and swallows a few 
mouthfuls, which he washes down witk some cold 
tea out of a tin bottle, and out comes the pipe, 
which he persistently smokes until his half hour is 
up, and as much longer as you will allow him, and is 
it any wonder that in about an hour after he is glad 
to exchange twopence for a pint of beer? 

The British workman is what he has been made, 
and if F. R. A. S.“ is not awnre by what means, 
“ Sigma,” for one, can inform him. Did the British 
workmen have anything to do with making out the 
bill? Iwill not say a word for the scamp that got 
the coffin by telling a lie. It bas not been proved 
that it was the British workman’s fault that the 
cellar was flooded. Old Ploughman. 


THE DIGNITY OF LABOUR. 

[11231. I am glad F. R. A. S.“ in his exulta- 
tations over Sir E. Beckett's pamphlet (letter 
14134, p. 62) acknowledges at the outsot that he can 
speak from experience with regard to working men 
only in so far as he bas been brought in contact 
with them from needing their services. But if 
“F.R.A S.“ acknowledges thut he only cared for 
noticing working men at all so long as he required 
their labour, is not politeness the very least which in 
return the working classes should expect from his 
fraternity P For it seems that such expressions as 
„the rascal of a workman,” the balderdash of 
the organs of labour,“ freely made use of by 
„F. R. A. S.“ (letters 14134, 11190, pp. 62, 116), are 
altogether ont of place when used hy gentlemen who 
have to thank the accident of their birth for having 
exempted them from manual labour. Long let 
F. R. A. S.“ live under the happy illusion that none 
but their self-appointed leaders and flatterers sym- 
pathise with the working classes. Shelley has asked 
them long ago these most pertinent questions :— 

Men of England, wherefore plough 
For tho lords who lay you low P 
Wherefore weave, with toil and care, 
The rich robes your tyrants wear ? 

The discussion of this gigantic problem, the 
social question, is altogether beyond the powers of 
any but the most eminent thinkers. That“ Sigma“ 
belongs to these selected few he has again shown in 
his letter 14179, p. 9%. Such a master’s condemna- 
tion of Sir E. Beckett’s pamphlet, even with 
% F. R. A. S. still believing in it, may make Sir 
Edmund remember the words of Gellert: — 

Wenn deine Kunst dem Meister nicht gefält 
So ist dies echon ein schlimmes Zeichen; 

Doch wenn sie gar des Narren Lob erhält, 
Dann ist es Zeit sie auszustreichen. 


Leidhold. 


PURIFICATION OF SEWAGE. 
(Continued from p. 66.) 
[14232.]—In 1868 when it was found that the 
Local Government Board had failed to find a process 
that could be recommended for the utilising of town 


sewage at a profit, and that sewage still remained 


a nuisance, the British Association for the Ad vance- 
ment of Science appointed a committee to report 
on the treatment and utilisation of sewage, which 
I think the committee did in as efficient a manner 


as their means would allow. Still I think the ' 


British Association split on the same rock that the 
Local Government foundered on. 

The committee were instructed to“ report on the 
utilisation of sewage,” whereas I consider the proper 
method of dealing with this question is, first to de- 
monstrate that the sewage can be purified without 
causing a nuisance, or that it cannot be so purified. 
If it could be proved that it was impossible to purify 
sewage without creating a nuisance then there would 
be an end of the subject, and we should have to 
submit to having it all delivered into the sea 83 
quickly as possible; but it has not yet been prove 
to be impossible to purify sewage, neither has 1 
yet been publicly proved to be possible to purify 
sewage by any process without causing a nuisance 
somewhere. It is no answer to the question to 84) 
that irrigation and filtration purifies sewage, because 
the very process of irrigation and filtration, as at 
present conducted, causes an intolerable nuisance abt 


the place where it is carried on. | 


APRIL 19, 1878. 


Tbe first question to bo answered is (leaving the 
question of expense out altogether)— can sewage bo 
purised by any process whatever without causing a 
nuisance? Then having proved if possible that it can 
be so purified, the secoud question would be—what is 
the least possible expense for which it can be purified ? 
Third—is it possible to profitably utilise the purified 
sewave? By the above method of dealing with the 
question I make the utilisation the last question 
instead of the first, as has hitherto been done. 
have no doubt that if the question had been treated 
in the above order by engineers and chemists from 
the first we would have had the question set at rest 
long ago. 

I conceive the General Board of Health committed 
a very great mistake in striving to prove the value 
of sewage by the chemical value of the excrements of 
the population. It was a common thing to hear that 
the value of the sewage of a town was sufficient to 
pay for the expense of sewering, draining, road- 
muking, and all other expenses of a town. The 
sewage of a town has been valucd at from 10s. to 
158. per head of the inhabitants per annum. At the 
lower rute a town of 10,000 inhabitants would pro- 
duce sewage worth £0,000 a year, but we know that 
nothing of the sort bas ever been realised, and yet 
boards of health and engineers are still to be found 
hunting after this shadow of a valuation, and still 
striving to utilise without first proving it to be 
0 to abate the great national nuisance. If 

uclid had attempted to demonstrate the famous 
47th proposition of the lst book, without first proving 
the 35th proposition, he would have failed. For liko 
reasons engineers and chemists have failed to de- 
monstrate the advanced proportion of how to utilise 
sewage at a profit, ause they have failed 
to demonstrate the neccssary preliminary propo- 
sitious of the possibility of deodorising, dis- 
infecting, clarifying, and purifying the sewage. Let 
these feur propositions be first demonstrated, and 
the fifth proposition of utilisation will necessarily 
follow, and I have no doubt would soon be satis- 
factorily proved. Another cause of failure in dealing 
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but are all outside, and contribute nothing to the 
sewers. There ore also manufacturing towns which 
contribute a variety of refuse to the sewers of a 
different nature altogether from water-closet refuse, 
which requires to be specially treated. These facts 
show the absurdity of estimating the quality of the 
sowageo by the heads of the population contributing 
to it. 

There is another error that all writers on sewaze 
that I have consulted havo fallen into—viz., they all, 
without exception, spenk of and treat the odours 
from sewage as gases. They all seem to know that 
sulphuretted hydrogen stinks badly, therefore every- 
thing that stinks, according to their logic, must 
contain sulphuretted hydrogen; and as coal-gus is 
purificd from sulphuretted hydrogen by lime at tho 

-works, therefore lime must purify sewage; but 
it has been found that lime alone does not purify all 
sorts of sewage. In well-constructed and ventilated 
sowers sulphuretted hydrogen seldom or never can be 
found. The most of the smells that are called 
sewer gases are not gases at all. The smells which 
emanate from the sewage are produced from tho 
volatile vapours of essential oils formed from the 
decomposition and reconibination of vegetable and 
Aale matters. These subtle volatile vapours travel 
at a very rapid rate through the air, by conduction 
or diffusion, whenever they are liberated. Thoy 
travel even against the wind. Au idca of the 
rapidity with which they travel may be formed by 
the quickness with which the earrion crow, the vul- 
ture, and the albatross discovers carrion at a great 
distance. 

If a dead animal be thrown into the middle of 
the South Atlantic Ocean, where not a bird is 
visible, the smoll will attract numerous albatross 
to it in a very short time. Even man’s obtuse 
sense of smell can discover tha rapidity with which 
smelling vapours travel. If we go into a large hall 
or church where the air is perfectly still, and let a 
smoker kindle his pipe at the farthest distant corner 
from us, we will smell tho vapour almost as soon as 
he kindles his pipe. These facts, illustrative of tho 


with the sewage question has been by considering all | rapidity with which smelling vapours travel, show 


sewage aa possessing the same characteristics or 
properties. I have found the sewago of every town 


how ridiculous and absurd it is first to liberate the 
volatile vapours of sewage, and thon to try and 


that I bave examined has some constituents or arrest them with solid and liquid disinfectants—even 


peculiarity in it different from that of other places, 
and these special constituents require to be specially 
dealt with in every case. I have found the sewage 
six times more difficult to deodorise and clarify in 
some pluces than in others. By deodorisation and 
clarification I do not mean the same thing as that 
defined by Rawlinson and Read in their report, 
page 25, where it is stated, All chemical 
treatment of sewage by patent processes or otherwise 
aims at deodorisation—thut is, at clarification and 
purification.” That is a most astounding piece of 


disinfecting gases such as chlorine and hydrochloric 
acid cannot destroy all these volatile vapours, because 
the gases travel at a much slower rate than the 
vapours, and cannot overtake them when they are 
liberated inthe air. The process of first liberating 
the volatile vapours of sewage and then trying to 
arrest them in the air by other substances is often 
tried, but with very unsatisfactory resulta—in fact, 
it cannot be done. f 

To deal properly with these volatile vapours they 
ought to be arrested and condensed in the liquid 


information to me. In all my exporicuce I never | state in the sewers, and the essential oils decom- 


found that deodorisation was the same thing as 
clarification and purification. I have always found 
that sewage could be deodorised without clarifica- 
tion or purification, and that it could be clarified 
without deodorising or purifying, and that it could 
be both ceodorised a 


posed at the outfull before the sewage is finally dis- 
charged into the open air, whcther it has to be 
utilised on the land or discharged into the sea. 
When this is properly done there will be no nuisance 
anywhere, and it will then be possible to utilise the 


clarified without purifica- t sewage of any town, and to purify it so as to allow 


tion; but it cannot be purified without being pre- it to be run into. any stream without the slightest 


viously deodorised and clarified. 

Again, there is a great fallacy in the modo 
generally adopted in calculating the quantity, 
quality, and strength of sewage by engineers and 


danger of its ever becoming a nuisance to any one. 
Wm. Burns. 


chemists— viz, that of calculating by the number of | EXPLOSIONS IN THE MANUFACTURE 


people centributing to the sewage, or the number of 
water - elosets in a town. Such a mode of calculating 
is altogether misleading, because the sewage of 
purely residential water-closct towns —such as 
Richmond, Brighton, and Tunbridge Wells- is very 
different in so far as the case or difficulty of puri- 
fication is concerned. From my own experiments I 
find that Brighton sewage is easier to purify than 
Richmond, nud that Richmond sewage is much 
easier to purify than Tunbridge Wells sewage. The 
quality of the water supply, with regard to softness 
and temperature, influences the quality of tho sew- 


OF OXYGEN. 


(11233.J—Havina a few weeks ago seen accounts 
in your valuable paper of explosions in the manu- 
facture of oxygen from a mixture of mauganic oxide 
and potassio chlorate, owing to the Mun contain- 
ing impurities, I beg to state that I have tried the 
experiment ef substituting well-dried sand instead of 
the manganic oxide, and I find that I get off an equal 
amount of oxygen at a similar temperature, and that 
the process is unattended by the danger of exple- 
sions. 


age to a great extent. The state of ventilation has | MnO: +2KCl0s=Mn0O;+2KC1+30, 


also a great effect upon the sewage. I find also that 
the rapidity with which it travels, and the distance 
to which it travels, also qualifies the sewage to a 
considerable extent, with regard to its susceptibility 
of being acted on by certain chemical reagents. 


In Brighton, where I had peculiar opportunities of 
teating the sewage in every part of the town for 
upwarda of four years, I found that the sewage from 
the flat, ill-ventilated sewers was in every case more 
dificult to purify than the sewage frum the steep 
gradients aud well-ventilated sewers, even where the 
same number of inhabitants contributed to them. 
This is a quaification that the Local Government 
Board does not appear to have taken into consider- 
ation at all. Again, we have towns which send the 
greater part of their linen to country villages to be 
wushed, and others that wash all their dirty linen at 
home. 
different to deal with, even supposing the same num- 
ber of inhabitants contribute to the water-closets. 


Agai 


16 <6=90 grammes. 


DK =39 x2=78 
ICL = 355 x 2 % 
0 =16 x 6 = 90 


—— 


211 grammes. 
SiOz + 2K CIOz = SiOz + 2KC1 + 302 


211 grammes 16 x 6=96 grammes. 
When all the oxygen has been expelled from the 
KClO, I just empty the retort, treat the residue 
with water, which dissolves out the KCI, allow it to 
stand for awhile, decant off the clear liquid (Which 
contains the KCl), dry the SiO ready for use; 


‘The sewage of two such towns must be very] another time evapornte the solution of Kl, allow 


it (the KCI) to crystallise out, collect the crystals, 
and use them for some other purpcse. Besides 


in, some towns have their dairics and cow- being harmless, this is a much cleaner process than 


bouses all within the town, which make a large | when the Mu: is used. Perhaps this may be of 
quantity of sewage, and there are other towns | some use to some of “ ours ”; if so, they are Te 
H. Hellewell. 


which have no cow-houses within the sewer district, 


welcome to it. 
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A GOOD SUGGESTION. 


{14234.}—IT may interest many of your readers 
to know that they can see all volumes, except the 
first ten, of your esteemed paper, free of Charnes. 
on Mondays, Wednesdays, and Saturdays, from 10 
a.m. to 10 p.m., at the Educational Library, South 
Kenrington Museum. On other days the hours aro 
shorter, and a charge for admission is made; but no 
letter from a housebolder is required as at the 
British Museum, and it takes but a minute or two 
to get the volumes, whicb are weil bound and in 
good condition. The City Library at the Guildhall 
docs not contain a single number oven of ours, 
and I cannot but believe that, if those connected 
with the iets saw two or three numbers, the 
would at once show their appreciation of its excel- 
lenee by subscribing, and I accordingly send a small 
sum to pay for a few numbers being sent there. 
May I venture also to suggest that, 11 any of your 
readers who have more back volumes they 
know what to do with would send those where 
needed, to either library, they would have the satis- 
faction of fecling that they had borne a part in 
advancing and encouraging the scientific knowledge 
of the people. The City authorities can well afford 
to pry for those volumes, which are to be had first 
hand, and are also so fow in number. B. K. H. 


| We are much obliged to our correspondent, and 
have sent the numbers paid for.—Ev.] 


SOME RECENT IMPROVEMENTS IN 
THE METALLURGY OF NICKEL. 

(14235.}—I, HAVE read with much pleasure the 
report that has appeared in your columns of Mr. 
Alfred H. Allen’s address on Recent Improve- 
ments in the Metallurgy of Nickel,“ delivered 
before the Society of Arts. I was, however, much 
surprised to see that a patent, briefly but minutely 
described by Mr. Allen, had lately been obtained in 
France by MM. Christofle and Bouilhet for a new 
method of treating the New Caledonia ore in the wet 
way. When we hear of a patent I think we 
generally anticipate learning something new, though 
it does not always follow, as in the present instance, 
that our expectations will be realised. What is 
there new in this process patented by MM. 
Christofle and Bouilhet? The only new feature I 
can see in it is the obtaining magnesia and lime at 
the end of the process in admixture with the 
hydrated oxide of nickel, and even this is simply on 
account of the ore treated containing much of that 
compound. Excepting this single circumstance 
incidental to the ore not to the process, this method 
of scparating nickel bas been used for many years. 


Liverpool. G. Paterson. 


PROFESSOR MILLS ON DESTRUCTIVE 
DISTILLATION. 


(14236.)—-I mave recently read Prof. Mills’ 
„ Manualette on Destructive Distillation, and can- 
not quite agree with your review of it, as 1 fail to 
discover in it any new or useful process in the 
“distillation of tar;’’ but, on the contrary, some 
statements which might lead the novice astray. 
Prof. Mills says coal yields from 1 to 2 per cent. 
of ‘liquor,’ and from 8 to 6 per cent. of tar.” My 
experience is that from one ton of coal there is pro- 
duced from 24 to 34 gallons liquor (14 to 16 per 
cent.), and from 12 to 17 gallons tar (7 to 8 per 
cent.). All “coal tar ” is heavier than water, not 
because it contains naphthaline, but from the bulk of 
of its component parts being heavier than water. I 
should very much like to be let into the secret of 
obtaining 10 per cent. of naphtha sp. gr. 78 to 83. 
In my experience, now extending over some 20 years, 
I never arrived at auch satisfactory results. As to 
making commercial benzol, according to Prof. Mills“ 
formula, all you would get would be rectified 
naphtha containing bensol, but certainly not com- 
mercial benzol. In the manufacture of sulphate of 
ammonia Prof. Mills uses sulphuric acid, sp. gr. 1'4. 
Iam afraid that he would obtain little salt, and a 
great denl of what I call mother liquor.“ The 
acid used here is of sp. gr. 1°72; oil of vitriol I 
take to be of asp. gr. 1°83. Prof. Mills’ process of 
purifying ammonia by lime I most unhesitatingly 
say would fail. Using lime to disengage the gas is 
a very old process, but it requires something else to 
deprive the gas of its impuritics. 

Destructive Distillation. 


COTTON-SPINNING. 


11237. —Berxag a constant reader of the ENa- 
LISH MECHANIC, I have observed for some few 
weeks past a series of interesting articles on tho 
‘Technology of Paper-making.’”” Now could not 
some of our readers, who are well versed in the 
subject, give us a somewhat similar treatise on the 
“'Iechnology of Cotton-spinning?“ This would, I 
feel sure, be the means of conferring an incalculable 
boon on many in this manufacturing district of 
ours, who, like myself, are beginning life in this 
branch of industry. One thing which induces me 
to make the request is that soveral queries in rela- 
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tion to this and kindred subjects have, from time to 
time, appeared in your periodical; therefore. I 
think the matter is not wholly without interest to a 
large proportion of our readers. Xylon. 


THE LAST LETTERS OF “THH 
HARMONIOUS BLACKSMITH.” 


[14238.]—We give below the second of the twa 
letters communicated by Mr. Savage to Fiddler.“ 


Soundboards for Violin. 


I should be much obliged by your favouring me 
with your opinion of the probable effect of the 
inclosed arrangement of two soundboards in one 
violin, oue bridge being common to both, and espe- 
cially if you think it preferable to clamping two 
soundboards together in the manner I proposed in 
my funny first fiddle,” figured in No. 374 of 
our joprnal. You will, of course, perceive the leg 
of the bridge, which is beneath the 3rd and 4th 
strings passes through the upper, and rests on the 
lower breast, thereby enabling you to employ, if 
thought desirable, a larger and somewhat thicker 
belly for those strings — say, as large or rather 
larger than that of the tenor, which would, I think, 
improve the tone. 

As a matter of course, the E and A strings would 
have but little influence on the lower belly unless 
the bridge were glued to it, in which case they would 
alternately lift and depress it. The same may be 
said of the action of the Gand A strings on tbe 
upper soundboard, and, indeed, of all fiddle strings 
if the bridge be not glued or otherwise attached to 
their soundboarde, so that they can lift them as well 
as depress them, for their rise results from dimi- 
nished down pressure (during one-half of the string’s 
complete vibration), allowing the reactien of the 
soundboards onion to evade its surface, but 
when both legs of the bridge are fixed to the sourd- 
board the string not only pushes it down but aleo 
„pulls it up as the policeman expresses that pro- 
cess. I think if this were done in the design 
inclosed (a, bridge ; b, leg of bridge passing through 
upper and resting on lower soundboard; c c, upper 
soundboard ; d, lower soundboard) both pairs of 


strings being caused to act on both bellies, must 

prosaes more powerful sounds than when only one 
lly is employed. Is there any practical objection 

to fixing the legs of the bridge to the belly P—Yours 

taa ly, Alfd. Bavage. 
Aug. 26, 1872. 


P.S.—I presume you have seen the loan exhibition 
of furmy fiddles, some of them unique, at South 
Kensington Museum, which only remains open 
until the end of this month. If you have not, go 
and look at them, for so extensive a collection of 
fiddles and other ancient musical instruments never 
before was, and almost certainly never again can be 
t‘ gathered together in the name of the L—, no, I 
mean in the name of the Duke of Edinburgh. Their 
total cost must be something fabulous, or, to speak 
more correctly, no money could buy some—yea, 
many of them. ‘‘ Strad’s,”’ Josepha, Amatis, 
„Gaspar de Salis, Ruggeris, and Staainer's 
abound, not to ment ion Sordinos, Kitts, Pochettes, 
Viols, one Welsh Crwth, a violo, A D. 1452, by J. 
Carlino, a violin by do., a very peculiar viola, No. 
138 in cat., Irish harps, Welsh harps, &o., harpsi- 
chords and spinnets galore, 2 organ harpsichords, 
one A. D., 1745, not in cat., the other A. D. 1759, a 
regal, No. „ with reeds, free reeds instead of 
pipes, of the 15th century, a clavichord, No. 32, in 
cat., a piano, A.D. 1767, flutina, the most ancient 
Tagish instrument known to exist. 

ill you support a movement for enlarging the 
ENGLISH MECHANIC? Lots of excellent stuff“ is 
“crowded out every week. The Editor promised 
if we could augment its circulation fifty per cent. he 
would give eight additional pages instead of charg- 
ing 3d. for the journal as I proposed. 


CHEAP BICYCLES. 

[14239.]—GET the best quality rubbers. The 
grey is in reality the purer of the iwo, but the 
red is rather more durable on account of » wi. ture 
of a hardening nature, sulphur being the principal 
aprenen Therefore, have the red, or, as it 1s 
called, ‘‘ indestructible.” 

The weight will be about 4lb. The better the 
rubber the lighter—consequently there is not much 
gained by buying the lower quality. If you have a 


good smith available, as you seem to have, you will 
get on well, as that is half the battle.“ Hold 
him responsible for the quality of the iron he puts 
in. That mentioned in your letter will do very 
well. As you inquire about the wheels first, I will 
begin with them. Cut the No. 9 wire into 40 lengths, 
each 26in. long, aud head them at one end. The 
way to do this is as follows :—Get two pieces of iron, 
and drill or file it as in sketch No. 1. These pieces 
or clamps, as we will call them, when put in the 
vice will hold the wire firm. The hole must be of 
such a size as to leave a little space between the 
elamps when they are closed on the wire. Leave 
the latter din. above the clamps, and close the vice 
tight; then, with a medium heavy hammer, make a 
good head. Do not smash it down flat with the 
blows of the hammer all delivered in one place, but 
hammer all round the edge as wellas at top. This 
will make a sound reliable head. Having headed 
your 40 wires for the front wheel, proceed to cut 
the lengths for the back wheel. These will be 9}in. 
long and 16 in number; head them at one end. If 
the cavity in the clamps is too large to hold this 
size firmly, make another one in the same clamps 
for this purpose, and pr as before. As yeu 
are a joiner, I suppose you cap do a little in the 
pattern-makera’ line. Make two patterns as fol- 
lows :—See Figs. 2 and 3. Fig. 2 is for the front 
wheel ; two of these will be required. As will be 
seen, they are discs or flanges 4in. in diameter—a 
hole in the centre gin. The edge or outer diameter 
is 9-16in. thick and radial depths in. from this edge 
to within a short distance of the centre of the disc, or 
hub we will in future call it, may be thinned out as 
in the side view, making it lighter. Leave plenty 


substance in the root of the bub, so as not to split 


when being keyed up. Next make a pattern for the 
back nave, as in No. 3. 


that air cannot get in, and expose to a red heat for 
about eight hours, then plunge in cold water. By 
this means a coating of steel will be formed just 
where it is required, and as hard as glass, about 
1-16in. deep. If these parts are polished before 
case-hardening, as they should be, they will come 
eat quite smooth, providing that no air gets to 
them during the carbonising process. This being 
done, the hubs must bave 20 holes drilled in each, 
and tapped at equal distances. The sizes of these 
holes must be determined by the nipples, 5-16in. at 
the outside. After the holes are drilled and tapped, 
key on the hubs to the axle, and skim the edges up, 
and the surfaces if you wish them to be bright. 
Having now made the axle and hubs, drill the rim 
with 40 holes for the spokes. Then put the nipple 
on the spoke, bray the end of the latter through the 
rim, and head it so as to leave it of such a length 
that when screwed up the head at the hub comes 
tin. below the edge of the hub. Before putting the 
nipple in finally, put on the lock nut for each ; when 
all the nipples are screwed down, tighten the lock 
nuts on the hub. It will be as well to make the rim 
as flat as possible on a smooth flat plate before 
spoking ; also make it as circular as possible. See 
that no angularities exist, as these will cause a lot 
of trouble in truing up. When you have all the 
spokes screwed up to an even tension, and you find 
ir ities in the circular contour of the rim, get 
a mallet and knock them out. This will prove the 
heads of the spokes, and do no harm to the rim. 
Cementing the rubber tire is the next thing. This 
is generally done with a mixture known as rubber 
cement, being a mixture of ore paroni and pitch, 
or you may make a solution of shellac or pure spirits 
of wine (not methylated as sold in druggists’ shops). 
Directions will be found in back numbers on Bicycle 


Let the flanges of the Construction, for the former process, which, if 
nave be 2¢in. apart, measured from the outside, carried out as directed, will be satisfacto 


(see 


the flanges themselves being lin. thick and 2}in. in Nos. 607 to 613 inclusive). On second thoughts it 


diameter, the body of the nave to be narrowed as 
in sketch. Allow a slight projection on the outside 
of the flanges, as in sketch (side view), the back and 
front to be of malleable cast—not ordinary cast— 
iron, as it comes from the moulders; but after they 
are cast let them be allowed to cool very gradually, 
a few days if possible. This annealing will make 
it easy to work, and very much tougher than 
ordinary cast iren—in fact, ordinary cast iron will 
not do for the front hub at any rate. These cast 
and annealed, they must be turned and bored. 
Before this we will make our front axle and back 
cones and bolt. For the front axle get a piece of 
bar iron of best quality (round) lin. in diameter, 
and 9łin. long. Centre it, and get it to run true 
in the lathe. Tura each end down to fin. diameter 
(full) by 2in. This will leave Sjin. unteuched ; in 
the centre of this length turn two tapers lin. 
long, the outer diameter being $in., the inner (or 
nearest the middle) 15-16in. This will be a taper of 
1-16in. in 1łin. See Fig. 4. The remaining 34in. 
in the middle may be turned down to fin. The 
hole in the hubs must be bored to fit these tapers, 
and drive on tight, then secure to a pin driven 
in longitudinally so as to take a bearing—half in 
the axle and half in the hub. The tension of the 
wires will prevent any possibility of them opening 
or coming off the axle. Having bored your hubs 
and made the keyways, we must fit the cranks on 
the axle. These must fit on firmly. Put them on 
in line at opposites, and drill the boss of the crank 
whilst on the axle, so as to go through the axle, and 
also drill a keyway similar to the one in the hub. 
Take off both cranks and hubs, and smooth the 
bearings (these are ljin. measured from the taper) 
in the lathe. The next process is case-hardenin 

these two places. This must be case-hardened wit 

leather and bonedust, with caustic soda added in 
small quantities (this latter substance drives the 
hardening in deeper). Inclose the axle in a tube, 
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will be advisable to buy tke cone bolt for the back 
wheel, as it only costs two or three shillings. The 
steering will be of the down-shaped open-centre 
kind. Of this, more next week. 


Middleton, Manchester. Fredk. L. Striffler. 


JAMIN MAGNET. 


[14240.}-Havine seen a description of this in 4 
back number of the ENaLIsH MECHANIC, I gave 
it a trial. I obtained a gas pipe connection about 
lłin. in diameter and lfin. long. Having cut it 
through from end to end, I made it red-hot, and let 
it 8001 in the ashes. I then covered it with a strip 
of paper previously soaked in paraffin wax; this 
done, I covered it lengthways with three layers of 
cotton-covered copper wire (as shown in sketch in 
ENGLISH MECHANIC) about 16 guage, after which 
I soaked the whole in paraffin wax, and filled inside 
with gutta-percha, inserting a piece of iron through 
and extending jin. beyond. This I did for 
convenience of liting ar suspending. Now for the 
result. I applied the ends of wire to a Smees | 
battery of two pairs of plates, about 44 x Zlin. | 
Putting the magnet to a block of iron Sb. weight, | 
it lifted it, and led me to try heavier weights, till; 
by arranging a box to hold sufficient weight, I foun 
it would lift 36lb. At that I left it, satisfied that it 
is superior in construction to anything I had sen 
before. C. H. R. V. 


HORSESHOE MAG NWT TELEPHONE. 

(14241. In reply to Mongibello”’ (letter 
14173) it is indifferent which way the wire is woun 
so long as the coil on one pole is wound in 
opposite direction to the other, and be careful; 
connect the wires, so that the current will trave in 
the opposite direction on each pole; twisting t 
wires together is sufficient, but always solder them 


and put this mixture where it is required to harden. | when possible. 


Close the ends with loam or clay, or otherwise, so 


The extremities of the bent iron pieces should be 
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about 1-16in. apart. I bave not tried the telephones 
without them. They were put on with the idea of 
bringing the poles of the magnet nearer the centre 
of the diaph „ though I have no doubt the 
te ephones would work without them. 


Do not solder the soft iron poles to the magnet, 
as the heat might spoil the magnetism. 


An adjusting screw would be an improvement, but 
as a screw would be rather difficult to affix to a 
common borreshoe magnet, I recommend the follow- 
ing plan :—After the soft iron poles, coils, and bent 
pieces are put on the magnet, place it in the groove 
cut for it in the tail piece, then glue the tail piece 
into the telepbone case, and allow it to stand until 
the glue is firmly set. Now take a straight edge, 
place it on the top of the case, and reguiate the 
magnet by means of the brass plates and screws, 
shown in my former sketch, until you have a space 
between the magnet and thr straight edge about the 
thickness of apiece of good writing paper. Yon may 
now put on the diaphragm and mouthpiece, and test 
the telephones. If you think you should get better 
results try to regulate them better. 


The magnets are 4in. long, and cost 9d. If the 
telephones are filled with paraffin (or white wax will 
do) there is no fear of them getting out of regula- 
tion. I don't know that there is any other benefit 
derived from them. Got four telephone terminals, 
which you will see advertised. It is better than twist- 
ing the wires, which are liable to break. You may 
use any kind of wire for the line. I shall be glad to 
give you any farther assistance, and to know how 
you succeed. W. P. 


TELEPHONES. 


\14242.1—I BEG to eend a description of wire tele- 
phone which I have fitted up, and which works with 
verfect success between my house ani workshop. 
The sounds are much louder than the electric tele- 
phone, as when all is quiet a prolonged ‘* Hulloo ” 
can be heard 20ft. away from the instrument, and 
conversation carried on without putting your ear to 
the instrument, tbe party conversing standing about 
Gin. in front of the instrament, and does not require 
to alter his position. Not being able to carry the 
wire in s direct line, I tried indiarubber, glass, rope, 

&c., but found thick string the best material for 
suspending the wire from the poles. 

The uncovered copper wire used is about the same 
thickness as the tinned wire on soda-water bottles, 
and goes through a hole in the glass of the window 
in & house, without touching tho glass, to a pole 70 
yards due north from window, thence to another 
pole due east, and again doe north, then through 
window of works the same manner as before. The 
wire is suspended from the poles by loops of twine 
2ft. long (I use twine called marling), but must not 
toach any other substance. The instruments at 
each end are simply two American apple tins 4in. in 
diameter and din. long. Wire is put through a 
small hole in bottom of tin and attached to a button. 

i 1 the wire is stretched the better the 
sounds. 


Will“ Sigma please say if I am incurring any 
danger from lightning by having the copper wire 
into the house, and, if so, what precaution I should 
take? 8. W. 


[14243.]—Varrous reasons have been given to 
explain the action of this instrument each of which 
tcems doomed to be discarded as soon as thought of, 
becanse they will not bear scientific criticism. 
Perbaps after all the explanation of the action is as 
simple as the instrument itself, and so after the 
electrical and molecular theories are found wanting, 
an outsider may, perhaps, be allowed to step in and 
enggest the means. We know from the simple 
experiment of influencing a soft bar with a magnet, 
that a diec suspended at, say, one-eighth of an inch 
in front of the bar will be acted on apparently by 
the influence of the magnetic condition of the air 
between iteelf and the end of the bar, thus showing 
that the cir not only conducts the electricity from 
the bar to the disc, but also acts upon it, which is 
virtually the same as if the bar touched the disc, but 
with this great consideration—viz., that the air 

tween acts as an iatensely elastic cushion, and in 
the case of the telephone allows the vibrations in the 
diaphragm to take place, which could not if the 
diaphragm touched the bar. 


The proof of this would lie in experimenting with 
the telephone in vacuum which could easily be done 
with an intermediate one. D. H, 


(14244 J—I SEND you a simple mode I have 
adopted for testing the line wire, &., of telephones. 
Of course the process is not new, but its application 
may be. Make a voltaic pile of discs of zinc and 
shillings, with pieces of cloth interposed, as in 
accompanying eketch. Use a lucky shilling for 
the top coin, and a piece of zinc with a holeinit for the 
bottom one, the cloth discs to be rather smaller than 
the metal ones. Remove the wires from one te e. 


— 
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phone and twist one of the wires coming from the 
other into the hole in the top shilling; twist 
another short piece of line wire into the hole in the 
bottom zinc. Now pile up the discs in the order 
shown in a saucer, previously well wetting the cloth 
with salt and water. (I used three pieces of well- 
cleaned zine and three shillings.) Then place the 
end, A, of the wire on one side of the tongue, and 
touch the other side with the end of the wire, B. If 
theinsulation be all right the usual acid taste will 
be at once developed. As, however, the same effect 
would be produced if thera were a leak in the line 
wire, unfasten the line wire from the telephone 
at C, and try again; if there is no touching of the 
bared wires at D, and no leak, there will be no acid 


taste, showing that to produce the first effect the 
electricity has travelled the whole distance truly. 
My wire is only about 100ft. I fancy some of your 
correspondents muat be deceived as I was in making 
my telaphone, as they are so easily put together 
with a little cara. fancied (not knowing such 
extreme quietude was necessary at the receiving 
end) that mine were imperfect, though, when they 
were tried under proper circumstances, they were 
found to be all right. Mine are bar magnet tele- 
phones, no cores, and the materials were purchased 
from one of your advertiscra. 


April 8, 1878. B. H., Solr. 


SELECTED CORRESPONDENCE, 


— 


THE SUN’S DIS TANO N.“ 

A FEW months ago I said in these columns that 
the determination of the sun’s distance, then 
recently communicated to Parliament—namely, 
93,375,000 miles—was probably some 800,000 miles 
too great; and I spoke of the method on which the 
determination was based as to some degree dis- 
credited by the wide range of difference both between 
that result and the mean of the best former measure- 
ments, and between the several results of which 
that one was itself the mean. Captain Tupman, as 
straightforward as he is skilful and zealous, 


announces as the result of a re-examination of the T 


British observations a distance about 600,000 miles 
less than the above, or, more exactly, about 
92,790,000 miles, as the sun’s mean distance. But, 
while he obtains from the ingress observations a 
mean distance of only 92,300,000 miles, he obtains 
from the egress observations a mean distance of 
about 93,040,000 miles; and the value, 92,790,000 
miles, is only obtained as the mean of these two 
values duly weighted, the egress observations being 
more satisfactory than the ingress observations. I 
formerly expressed my doubts whether Mr. Stone, 
Astronomer Royal at the Cape (to whom the 
Astronomical Society in 1865 awarded its gold medal 
for researches resulting in an estimate of about 
91,500,000 miles for the sun’s mean distance), would 
accept the results published by his former chief, the 
Astronomer Royal for England. Strangely enough, 
the same publication which announces the cor- 
rected Greenwich estimate above stated contains a 
paper by Mr. Stone, in which he deduces from the 
same British observations during the transit ef 1874 
a solar distance of nearly 92 million miles. Captain 


Tupman points out that Mr. Stone has not yet seen D, L 


all the British observations, still this value, deduced 
from the best of them by a skilful mathematician, 
well informed as to the sources of probable error, is 
very significant. He considers that the observa- 
tions show the distance to lie between 91,400,000 
miles and 92,500,000 miles ; whereas at Greenwich 
no distance much smaller than 92,790,000 miles is 
regarded as admissible. 


It appears to me that the doubts which I formerly 
expressed as to the trustworthiness of the method 
employed are to some degree justified. 


To the general public it will be more interesting 
to inquire what probably is the true mean distance 
of the sun. To this it may be replied that in all 
probability the sun’s distance does not lie so much 
as 200,000 miles on either side of the value, 
92,300, 000 miles. Richard A. Proctor. 


* From the Times. 


REPLIES TO QUERIES. 


— 


*,° In thew answers, Correspondents are re- 
1 eae requested to mention, in each 8 j 
the title and number of the query asked. 


n apanese Carpenters (U..) .— The 
following paragraph may possibly serve as a reply to 
this query in the absence of more detailed informa- 
tion:—The Japanese habit of reversing everything, 
if we may regard ourown way of doing as the proper 
way, is very curious, and in some of its details very 
interesting. Mr. Griffiths, in his work on Japan, 
discusses it thus: Another man is planing. He 
pulls the plane towards him. I notice a blacksmith 
at work. He pulls the bellows with his feet, while 
he is holding and hammering with both hands. He 
has several irons in the fire, and keeps his dinner 
t boiling with the waste flame. His whole family, 
ike the generations before them, seem to get their 
living in the hardware line. The cooper holds bis 
tubs with his toes. All of them sit down while they 
work. Perhaps tbat is an important difference 
between a European and an Asiatic. One sits down 
to his work, the other stands up to it. Why is it 
that we do things contrariwise to the Japanese ? 
Aro we upside down, or they? The Japanese say 
that we are reversed. They call our penmanship 
‘crab writing,’ because, say they, ‘it goes back- 
ward.’ The lines in our books cross the page like a 
crawfish, instead of going dowawards properly. In 
a Japanese stable we find the horse’s flank where we 
look for his hend. Japanese screws screw the other 
way. Their locks thrust to the left, ours to the 
right.”—E. S. A. 
31877.|—Cement for Driving Belts (U.Q.).— 
ill not Prout's glue suit you? Belts get soft and 
pliable of themselves without anything—at least, I 
find they do.—TELESCOPE TELE. 


[31877.}—Cement for Driving Belt.—I have 
seen castor-oil used with advantage for softening 
driving belts, and preventing slip.—J. B 

(81878.]|—Bogie Tanks on 8. and D. Joint 
Railway.—I cannot understand what S. D. J. 
Ry. Loco.“ means by his reply on p. 97. I deny in 
toto that any engines have been built at Nine Elms 
for the Joint Line—in fact, the L. and S. W. Ry. 
Co., owing to insufficient accommodation, have not 
been able to build engines at their works for some 
years prior to the taking over of the joint line; so 
any assertion made to the contrary would only ema- 
nate from a person quite ignorant of what takes 
place at Nine Elms. It your correspondent,’ S. D. J. 
Ry. Loco., is the official he represents himself to 
be, he would know that, since the S. and D. Ry. has 
heen leased to the S. W. and Midland Cos., the loco. 
department of the Joint Line has been, and is, under 
the control of Mr. Johnson, ef the Midland Co., and 
if new engines were required for that line (S. and 
D. J.), they would either be built at Derby or con- 
tracted for.—NINE ELMS WORKS. . 


31936.]— Brass Kettle to Clean (U.Q.).—Boil 
it again in some more soda and water. I am afraid 
you never made it strong enough. Try again. Boil 
for a long time, and then let it soak.—TELESCOPE 
ELE. 

[31976.)—Compound v. Ordinary Condensing 
Engines.—From the remarks of John S. Sunder- 
land he evidently does not believe in compound 
engines, but perhaps he could explain the following : 
—Steamers plying between the port where I live and 
Glasgow make the voyage in three hours less time 
and less than half the quantity of coals when fitted 
with compound engines than those steamers fitted 
with ordinary engines (that is to say, two cylinders, 
both equal diameters, and both receiving steam 
from boilers). Another instance I would wish to 
bring before his notice : one of the Liverpool steamers 

lying here has had her old engines compounded. 
Sbe now makes the voyage in considerably less time 
and with less coals. How is this? I also under- 
stand that French locomotives are being fitted up on 
the compound system. Now, are all these engines 
fitted up to suit the freak of fashion, as John S. 
Sunderland would have us believe in one of his 
former communications? I would fancy that 
eminent firms, before fitting up these engines, must 
bave found out that, both in theory and practice, 
they are the most economical power of the two.— 
„L. B. A., Londonderry. 

[32150.]—Tricycle for Invalid (U.Q.).—There 
is a drawing of just what you want published in this 
paper on October 6th, 1876 —one that you will be able 
to make yourself.—TELESCOPE TELE. 


[32162.] —Noiseless Gear for Lathes.— The 
levers f and g are jointed to the tee-piece at f? and g? 
respectively. The stem, i, of this tee-piece rises or 
falls in the bed, K, of the lathe bead. The hand 
lever, p, is jointed to the lever, 9, and similarly the 
lever, F is jointed to the short link, q. The other 
end of this link is again jointed near the handle-end 
of the lever, P. By depressing the hand-lever, P, 
the levers, f and g, are pressed outwards by the 
spring that is fastened to the top of the tee-piece, and 
disengaged from the pinion, E. thus preventing its 
rotation. Now, when the slow motion is working, 
the eccentric causes the pinien to be carried roun 
and the top of the levers, f and g, being enga 
therewith, partake of the same motion; hence, the 
rieing and falling of the stem, i, equal to the throw 
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of the eccentric. (See ENGLISH MECHANIC, Ang. 
24th, p. 586.) With regard to the cost of this 
motion, it depends on the sort of lathe to which it 
may be applied, but, in any case, it would be con- 
sidcrably less than tho ordinary back gear, and much 
better in every way.—J. JEWSBURY. 


[32298.]~Great Eastern Engines.—Is your 
correspondent, “G. E. R.,“ sure of his facts? I 
notice ceveral inaccuracies, and would ask scriously 
whether he believea an engine conld run 50 miles in 
55 minutes, with 16 coaches, considering she has to 
climb two banks and slacken through several 
junctions and stations? Is he awaro that the 
quickest train from Waterloo to Basingstoke takes 
lh. 7m, to run 47} miles of tip-top road, neurly 
straight, and with a ruling gradient of 1-250 ouly. 
Tho L. and N. W. R. allow 1h. 6m. for running the 
Trent Valley 504 miles, ruling gradient 1-330, The 
G. W. R. allow their fastest narrow- gauge express 
1b. 25m. to run 634 miles of almost level and straight 
road, which is about 17 minutes too much, accord- 
ing to “G. E. R.” Ihave ridden the distance he 
refers to in Ih. Sm., and thought it a very good 
pert ormance, though only 8 carriages were attached. 


(32301.]—London Firewood.—I belicvo there is 
a machine for splitting, but the wood is as frequently 
chopped by hand, and bundled in the ordinary 
bundling box. Immense quantities are now chopped 
and aoa at the industrial homes and workhouses. 


[32303.]—Jamin Magnet.—I wrote my reply to 
this query from memory. Since then I have hunted up 
my original source ef information (p. 473, Vol. XII.), 
where, in a letter from Mr. Tonkes, that gentleman 
gives the following dimensions :—A tube of soft 
iron, 3in. long by ljin. inner diameter by zin. thick. 
Have it planed longitudinally, so as to leave an 
opening of about Jin., then wind longitudinally with 
about three coils of No. 16 W.G. cotton-covered 
copper wire. Headds that with a magnet made on 
this plan, the core of which weighed about 1toz. only, 
he has sustained a weight of 190lb., using four 
Bunsen's cells. I see that this is Joulo’s magnet, 
not Jamin’s.—GLATTON. 


32305.]—Artificial Incubation.—I have a re- 
collection that Mr. Fletcher once described a good 
gas regulator for incubators and greenhouse boilers, 
but I have failed tofind it. Perhaps he can help the 
querist.—OBERHOF, 


32315.]—Lemon Juice.—Mr. Allen being, pro- 

bably, too busy to reply, I venture to send the fol- 

lowing analyses of two good snmples of lemon juice. 
Citric acid . 7770 7:640 


Total solids ine 8°990 sas 8:970 
Mineral mattter ... 26 ewe 310 
Sulphuric acid . 002 8 002 
pec. gravity . 1085°16 ... 1031°72 

The complete analysis of one sample is: Potash, 


54°56 ; soda, 1°42 ; lime, 15°19; magnesia, 4°85; sul- 
phuric acid, 4°94; phosphoric acid, 15°63; silica, 
1°77. Loss, &c., 1°64.—J. M. 

[32318.] -Claret Stains.— Mac’’ should refer 
to page 217, Vol. XX.— D. 

[82320.]—-German Silver.—There are different 
kinds of German silver in the market, and as 
‘Scipio’? does not say for what purpose it is ro- 
quired I can only send him some recipes, and leave 


him to choose. 
Copper 50 ... 50 ... 8 ... 6 
Nickel 18'7 25 . 4 2°5 


Zine ... ar SYS n° 28 2h. 2 
The last with a very little lead (about 4 of a part) is 
suitable for rolling.—TAGEs. 

32339.] — Loss of Voice. — “ Baritone” can 
surely think very little of his voice if he is willing 
to try remedies“ which may be suggested by 
chance readers of his query.—M. D. 


[32341.J—A Working Man’s Garden.—So 
much depends upon circumstances. A quarter of an 
acre would a good size for an allotment, and 
would not always be convenient to attach to a 
house. Of course the garden with the house is pre- 
ferred, but allotments are jamped at, and need not be 
fenced off, though it is preferable if fencing is cheap. 
A pig-stye is far before a hencoop, because, unless 
there is a green“ run,“ there is no profit in keeping 
fowls.— BLIswoRTH. 


(32344.J—Isthmus of Panama.—I think the 
canal to cost 22 millions dispenses with locks, the 
enermous cost being due to the tunnels that wonld 
have to bo cut. I think there will be very many 
wars before such a canal is cut, though it should be 
a tolerably large British interest.— JINGO. 


[32845.|—Grain of Violin Wood.—On p. 98, Mr. 
Davies is good enough to notice the above, and I 
forget how long azo I desired the aid of our micro- 
scopists in examining violin wood; but the query 
was about the directien of the grain of back wood 
in opposition to the belly wood. I knew it was 
daring of me, so I am grateful to W. H. D.” for 
treating me tenderly. Sound is one thing, resonance 
is another, yet both go together in their motion, 
Then, if the motion or direction of the vibrations 
operating on the belly are in one direction, then the 
direction of the reactionary back should be in the 
contrary way. For instance, I take a long piece of 
wood capable of bearing the strain of a tensional 
string, and attach to its middlea soundboard or box 
over which comes the said wire or string, supported 
by a bridge, so that the bridge divides the string by 


halves ; when I vibrate one-half of the string wire, 
the vibrations go in a certain direction—viz., to the 
bridge, and so by leverage to the soundboard. Now 
I tune the string so that each half before und 
behind the bridge is in unison; thus, when vibrated, 
the bridge conveys the vibrutions of sound not only 
to the soundboard, but to the other half of string; 
then these secondary vibrations are in opposition to 
the primary, ond by their return to the bridge 
re-act, and resonance is consequently produced, and 
a louder tone. The more the string is vibrated by 
the bow on its side near the wrest pin, the greater 
the tone without a soundpost. But if we use a 
soundpost, then the back ofliciates as the second 
half of string, and we do away with that to econo- 
mise space. Now, this is the reason why I asked 
about the direction of grain; if the vibrations are 
reinforced by opposition, why not have the different 
grains of wood in opposite directions f—F IDDLER, 


[$2355.]—Organ Query.—I have omitted to reply 
to this query. thinking that perhapa Istriel might 
be able to tell your correspondent how to alter his 
F organ to a C. I regret that I cannot, but at the 
same time would express my opinion that there can 
be little, if any advantage in doing so. Are nearly 
all church organ manuals of C scale? I was under 
the impression tbat they often began on G or A. 
But supposing the F tube-board would do for the C 
set of reeds, * Amateur would require to alter his 
key-board, and that would be a work of time scarcely 
worth attempting. It would be better to exchunge 
for a C key-board. While writing, pat me to 
express my acknowledgments to “ Eleve” for his 
kindly criticism of my letters. As professionals 
have not the leisuro—possibly not the wish—to give 
full instructions for making instruments, amateurs 
must undertake the task; but when they do, we see 
that not being acquainted with all the refinements 
of the atélier, they are apt to bungle in their direc- 
tions. I hope, however, that none of your readers 
has made any scrions mistake through my laches. 
The “ clear case of heterophemy ” arose through my 
misunderstanding a conversation with the agent of 
Messrs. Gordon, the actions being, as I find, got up 
both ways.—ORGANON. 


([32356.]—Telegraph Enrineering.—" Frank's” 
best course would be to obtain employment as an 
assistant to a telegraph engineer.—Al. S. T. E. 


[32439.]—Defective Harmonium.—Possibly it 
may be that you, to play lond, force the wind. There 
isn maximum pressure at which the reeds speak 
loudest with the least barshness, but if wind is 
forced it will almost of necessity cause a hissing. 
They might perhaps be improved by a tuner, but it 
may be most likely that you work the bellows too 
strong.—HENRI ETIENNE. 


[32447.]—Electrical Indicator.—I think, with 
J. Jones, that electrical means are too complicated 
for An Old Reader's“ purpose. He says he wants 
it done by electricity, because laying the mile of pipe 
is out of the question. Butif he will follow me I 
will try aud show that the sounding apparatus 
which he mentions, and calls the patent sounder,” 
will act perfectly over a mile, or over two miles if 
neers The patent sounder” is for the pur- 
pose of showing exactly how much a body of water 
is rising or falling—thus, water rising or falling in 
a cistern, or in a ship's hold, or in a tidal river— 
such as our friend wants to measnre—and its action 
is simply this. If it is wanted to know how much 
water thero is in a ship’s hold, a metal box, about 
6in. square, is secured to the bottom of the hold, and 
a hole having been made in the bottom of the box, 
so that the water can get into it, this part of the 
apparatus is rendy ; the box is, of course, full of air. 
And should the ship spring a leak, or, through any 
other cause, should water get into the hold, the water 
ns it increased in depth, would enter through the 
hole into the box and compross the air in it, and the 
higher the water rose in the hold the more the air 
would be compressed. What tho “ patent sounder ”’ 
does is to show on an indicator the amount of this 
compression, and this is done by having a small 
pipe from the box to the indicator, which is so 
marked that you see clearly what depth the water is 
in the hold. Now, if i understand An Old 
Render's query, he wants nothing more than a 
“ patent sounder,” (which he appears to understand), 
rigged up with a mile of pipe from the box at the 
river to the indicator at the office. The pipe will 
have to be the smallest he car procure, and the box 
at the river as large as possible. Thus, if he uses 
the pipe thatis sold for pneumatic bells, which is 
zin. inside diameter, or zin. iron pipe, the box would 
have to be at least 12in. square. The best size. I 
believe, would be abont 24 x 24 x 6in. deep, the 
object being always to have much more air space in 
the box than in the whole of the pipe. If he goes in 
for this plan, and wants economy, buy the pipe from 
the maker, and not from dealer, and a mile of this 
size won't amount to much moncy. There are two 
or three makers of the pneumatic tube in London. 
The indicator will have to be bought from tho 
patentees. I have read Draughtsman’s’’ letter, 
and think his plan very ingenious, and will look out 
to sce what our electrical friends say about it.— 
PNEUMATIC. 


(32447.] — Electrical Indicator. — An Old 
Reader“ will not, I fear, get much help from the 
replies to his query which were inserted in last 
week's number of the EXNGLIsH MecHanic. If he 
wishes to use electricity to work his indicator, be 
must necessarily bave a rather more complicated 


apparatus than if he only uses a water gauge and 
tube. I will endeavour to describe such an indi- 
cator :—QOn the water place a float, working between 
guides: from it have a smali chain, passing over 
two pulleys (see Fig. 1), and kept tight by a weight 
on tho other end. Between the pulleys place a 
board, C D, which is longer than the travel of the 
float; and on this board fix two strips of brass— 
E F and G H—a few inches apart, one of which is 
connected with the line wire, and the other to the 
earth; and at every 6 inches up centre line of 
plank (or closer, if a finer reading is required) place 
two mercury cups (see Fig. 3), one of each pai 
being in metallic connection with either strip. The 
cups must not touch each other, but should be 
about 1-16th of an inch apart. Instead of having a 
chain the whole distance from the float to the 


4 1 6 1 


ELEVATION 


weight, a cord should be used in the part that moves 
over the plank. To this cord attach a “ current 
connector (represented in Fig. 4), which is made of 
wood. It has two fect of brazs—J and K—which 
work upon two connected joiuts, and have safficient 

lay to allow of their being in the positions marked 
in dotted lines. As this current connector“ travels 
along the board its feet dip first into one pair of 
cups, and then into another, of course connecting 
the current at each time. At the other end of the 
line, for reading off the height of the tide, it is 
necessary to have an instrument (represented in 
Fig. 5). L is an electro-magnet, which, at every 
time when the current is connected, attracts the 
catch, M, and this, by its movement, causes the 
ratchet-wheel to turn round one notch. The hinge 
joint, N, allows the catch to fall back witbout 
moving the ratchet-wheel. O is a spring to keep 
the catch away from the magnet when the current 
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is not at work. On the end of this ratchet-wheel 

dle is fixed a hand, which works over a face 
similar to that shown in Fig. 6. The ratchet-wheel 
should have twice as many notches as there are 
pairs of caps on the board, and so the makes 
one revolution while the tide rises and falls. If 
“An Old Reader wishes to ask any questions 
upon the subject, I shall be happy to answer them 
for him as far as I am able.— A. A. WATKINS. 


[32459.]—Carbonate of Ammonia.—My thanks 
are due to Os, who says it is used as a stimulant 
in extreme depression, but he does not think it would 

i acute pai I know some persons who take 
liquid ammonia until it becomes a kind of dram to 
them; they can't do without it it's another form of 

nkenness. The lump or carbonate not being so 
tasty is not likely to be used so. Depression, I take 
it, is always of the nerves, and pain may result from 
weakness of the nerves ; indeed, it is generally said 
to be so. Now, apply this remedy—viz.. a pinch of 
ammonia on the tongue, every three or four hours 
and in case of tooth-ache or spasms relief shoul 
follow. I have succeeded in four out of six in both 

ng and old, and I find that more than a 5 grain 
ee at a time defeats the end in view. Perhaps 
some of ours will report effects after a trial.— 
FIDDLER. 


(32465.)—HTarmonium.—I never heard of any 
straight springs that were better than the spiral 
ones, but I do not comprehend the question, as the 
bellows is said to be hinged in front. The springs 
are underneath what we call the reservoir, which 
o equally all round and falls not more than 
about 6in.— HENRI ETIENNE. 


(32468.] — Railway Companies and Goods 
Traffic.—Question is very vague. Each railwa 
company has a special Act of Parliament whic 
regulates the changes they can make. Biggs’ 
“ General Acts 1830 to 1874,” published by Waterlow 
at 18a., gives all the Acts which apply to every 
company. Browne’s ‘‘ Practice before the Railway 
Commissioners is also an excellent book, and con- 
tains the Act of 1873, under which they sit.—Jim 
Crow. 

[82485.]— Boiler Flues.— Will this rule suit A 
Junior F” The diameter at the base should not be 
less than pth of height; batter of chimneys, 3in. to 
the foot ; thickness of brickwork, 1 brick from top 


to 25 feet from ditto; 14 brick from 25 to 50 feet | added to 


from the top, increasing by 4 brick for each 25 feet 
from the top. If the inside diameter at the top 
exceeds 4ft. Gin. the top length should be 11 brick 
thick. F = Quantity of coal consumed per hoar in 
Ib.; h = height of chimney in feet; H.-P. = in- 

icated horse-power; A = area of chimney at top in 
square inches— 

he 15 F 
= 150 H 


h „R 
—ARTHUR ALFRED. 


[$2488.]—Driving Belt.—I should recommend 
you to have leather belting. —TELEScOrE TELE. 


182406. * is the result of over- 
work, and so the eyes are strained. Some two years 
ago mine were just the same, but by attending to a 
few simple rules I can now compete with any one for 
power of vision. I first snbstituted a lamp for gas 

to work by, and, if possible, keep the light from 
ing direct upon the eyes. We used to have a 
stand on bench, and connect by a pipe to a gaspipe 
or er. I found this most ruinous to one’s sizht, 
and was in the caso of several destructive to sight. 

To bathe with cold water is good, but always rest 
or ea when eyes are at all fatigued. 
Lastly, carefally attend to the stomach, as this is 
most important, for if not in order it will be sure to 

the eyes.—ScIPio. 

[33583.]—Sulphuric Acid.—The way to procure 
the acid is to havea bottle or jar containing oxygen 
parano water, then place a piece of sulphur abont 

siso of a pea into a copper n, and set 

to it by a candle and blowpips. (I may just remark 

that the spoon is made on purpose for such experi- 

ments). Next, plunge it into the jar. The sulphur 
will barn with a beautiful violet-coloured scintil- 


lating flame, and the jar will shortly be filled with a | 5, t 


brown vapoar, which is sulphuric acid gas. which 
will speedily combine with the water. and form 
sulphuric acid. Specific gravity should be 1°850 or 
1°845.—ARTHUR ALFRED. 
1 Sulphuric Acid. — Normal 
phuric acid is dilute sulphuric acid which contains 
40 grammes of H.SO, per litre. It cannot be made 
directly from H.SO, by dilution, but you will first 
have to make two other solutions—viz., a standard 
oxalic acid solution and a standard alkali solution. 
The reason is this: It is impossible to obtain the 
equivalent of H.SO, by simply weighing out the 
molecular weight of ordina ry sulphuric acid. The 
sulphuric acid which would be required for this 
purpose would be of 1°842 sp. gr., and, further, it 
would require to be perfectly pure. Again, the 
) gravity of the acid cannot be accurately 
by the hydrometer, and H-SO, has a 
very great ity for water, absorbing a large 
B from the atmosphere in a short time. 
nee the normal acid solution must be “ titrated 
up to i. e., made up to the same strength as a 
standard normal alkaline solution. Now the equiva- 
lent of the alkalis used for this purpose (viz., caustic 
: or caustic soda or ammonia) cannot be 
weighed out, as in the case of H,SO,; the first two 
on account of their rapid deliquescence, the last 
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because of its great volatility. Therefore the alkali 
must first be made up to equal strength with some 
acid, the equivalent of whieh can be weighed, and 
by far the best acid for this purpose is oxalic acid. 

he oxalic acid used must be perfectly pure, and 
without a sign either of moisture or eflorescence. 


Molecular weight of oxnlie acid, Cs H- O,: Ho 


2 + 24 + 64 + 36 = 126; molecular weight of 


potassic hydrate K HO = 89 + 1 + 16 = 56. 


J Now, 
HC O.“ at 2(KHO) = K:C:0, + 3 H,O 


ove — 
eo 99 
2 


. 03 grammes 72 
Therefore the equivalent of 


= — 53 9 
= 53 grammes 


weigh out 63 grammes of the pure dry crystal acid, 


free from moisture and efflorescence, and introduce 


it into a “litre” flask (flask containing 1,000 c. c.); 


add about 500 or 700 c.c. of hot water, and shake 
till all the crystals are dissolved. Care mad bo 
e 


taken not to spill any of the solution durin 
sbsking, as the accuracy of all volumetric analyses 


depends upon the preservation of measured quantities 


of solution. When the flask is cool fill it up with 
water to tho litre mark, and transfer toa dry, clean, 
and well-stoppered bottle. All water used for the 


oxalic acid solution must be distilled ; for the other 


two solutions ordinary water may used. The 
standard normal alkali is best prepared by adding 
about 3Joz. of caustic potash to about 100 cc., and 
when dissolved letting the liquid cool and making it 
up to the litre with water. This alkali must be 
titrated up to strength with the oxalic acid solution, 
so that 1 ce. oxalic acid = 1 cc. caustic potash. The 
caustic potash will then be a standard normal solu- 
tion, and will contain 56 grammes KHO per litre. 
The titration is thus effected: 25 cc. of standard 
normal C;HO,OH 


potash solution then run in until the neutral” tint 


is reached. Suppose 21 co. of potash solution were 


required for this purpose; .. 21 cc. standard normal 
oxalic = 21 ce. of KHO solution; . for every 21 cc. 
of the petash solution 4 cc. of water will have to be 
added to make it equal to the oxalic acid solution. 


-*. 1,000 cc. require amas = 100°5 cc.; . the 


litre of potash solution will require 190˙5 cc. of water 
it to make it up to the i normal 
strength. If these directions have n carefully 


carried out 1 co. of C,H,0,OH, will be 

KHO. In the same way the normal su 
is prepared by adding about 2} measu 

about 100 cc. of water in a litre flask, allowing it to 
cool, and making it up to 1 litre with water. The 
acid is then titrated up to strength with the normal 
KHO, so that 1 cc. standard normal KHO = Ice. 
standard normal HSO, ; .*. 1 litre of H,SO,; normal 


ual to 1 ce. 
Fic acid 


contains 49 grammes of HSO, per litre because |: 


H:SO, = 2 (KHO) (producing KsSO,; + 2 H:0); 
a 2 = 56, or 56 grammes KHO = 49 of HSO; ; 


.. 1 litre of normal KHO, containing 56 grammes 
KHO per litre, = 1 litre of normal H2SO, containin 
49 grammes KHO per litre. Standard normal sul- 
phuric acid thus prepared contains 69 grammes 
H: SO, per litre = 0°049 grammes HSO; per 1 c.; 
.*. Lee, N. H,SO, = 0°017 grammes of NH 
„ „  =000 „ NaHO 
e ` „ = 0040 „„ 

Ko. The standard normal oxalic acid and caustic 
potash solutions should be kept and used only to 
“ standardise” the H:SO, solution, which, however, 
shonld be standardised continually, as it gradually 
deteriorates in strength. Note.—The letters cc. 
are used for the words cubic centimetres.” I shall 


to refer to any of three text-books :—1. ‘* Fresenius’ 
Quantitative Analysis,” price 14s, (I think); 2 
Sutton’s ‘‘ Volumetric ysis,” 128. 


Thorpe's Quantitative Analysis,“ 4s. 6d. 2nd. part 


1,842 real specifie gravity 
000 


5 ) 842 


168°4° = Twaddel hyd. 

Baumé’s bydrometer has no direct relation to 
Twaddel's hydrometer, and I should advise Derby” 
to get tables (they are to be found in Thorpe’s 
„Quantitative Analysis“). For liquids heavier t 

water, each degree Baumé from 1° to 10° roughly 
represents 0'007 increase of renl ap. gr., from 10° to 
19° 0'008 increase, 20° to 25° 0'009 each, 25° to 30° 
0°010, 30° to 38° 0'011 cach, 39° to 41 0'012, and so 
on. For liquids lighter than water a different 
arrangement is adopted by Baumé, 1'090 sp. gr. 
being represented by 10°, 0'933 by 11°, &c.—H. L. S. 


[32540.] — Blistered Hands.—A little clean 
tallow rnbbed upon the inside of the hand is a good 
thing, and do not hold your hammer tight. Let it 
go nice and loose.—Hakry Bera. 


[82541.]—Lacquering Tin Articles.—The match 
boxes are simply brown japanned, and the grocers’ 
canisters japanned ; the figures then are placed on or 
i and varnished on the fancy parts. 

ci Io. 


Sel caaivaient of H:C,0,0OHs: = 2 equivalents KHO 3 


the oxalic acid to be 
used = 63 grammes per litre of solution. Accurately 


2 are measured out accurately into 
a beaker, coloured with litmus solution, and the 
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[32544.]—Cooking Stove.—The action of the 
stove is to consume oxygen, and also to form car- 
bonic acid gas. It is therefore injurious in two wavs 
—lst by depriving the air of the oxygen, which is 
essentia for life; 2nd, by the formation of a gas 
which is a decided poison, for we cannot live in an 
atmosphere which contains tho small amount of 10 
per cent. of carbonic acid gas.— R. N. P 


[32545.] — Incrustation of Boilers.—W. L. 
Thompson and Co., of London, are agents for supply- 
ing Ficld’s patent galvanic boiler-scale preventer,” 
of whom a circular, with description, may be had, 
and I think is perhaps the same Ao anai rod for.—H. 

RIOR. 


([82547.]—Railway Rates. Pera” should get 
Browne's Practice Before the Railway Commis- 
sioners,” published 1876; G. Stevens and Haynes’ 
Report of the Commissions for 1877; Railway 
and Canal Traffic Act, 1854, from all of which he 
will learn that railway companics must not give 
undue preference to any onc. The case of Ho 
v. Festiniog Railway Company, cited at e 19 of 
the Commissioners’ report above ref to, seems 
to be very similar to that of Peru. —CORCYRA. 


[82548.])—Westinghouse Brake.—Your corre- 
spondent is ignorant of the first principle of the 

estingbouse automatic brake, for if the pipes 
closed when the train breaks away the brake would 
not be applied, and would not deserve its name of 
“ automatic.” The hose simply pull apart without 
injury, and let the air escape, and consequently the 
brake goes on. In uncouplinz in the usual way, fi 
turn the taps vertical, eo that the air cannot esca 
beyond a slight“ pop, due to tho liberation of the 
air in the hose, and the brake remains off. The 
vacuum has a self-acting flap, which falls and closes 
the pipe when the hose are pulled apart; they also 
use an internal perforated tube closed at the ends, 
which pulls out and makes a joint should the train 
break in two.— HELIOS. 


[32549.]—Photographic Lenses.—The old idea 
of correcting spherical aberration by placing the 
dia aram in front of the combination has been 
explod by the introduction of the central 
diaphragm known as the Waterhouse diaph ; 
The front diaphragm was, of course, better than 
nothing, but is of much less value than the central 
diaphragms. By all means remove them, and have 
Waterhouse diaphragms fitted. As to the Ross, I 
cannot think that it 1s at all similar to the other 


lenses. Probably it is a view lens, but as yon add 
they are 5 combinations,” I cannot under - 
stand it would like to have more particulars 


regarding it before suggesting alterntions.— W. J. 
LANCASTER, 


32550.]— Boiler Pressure.— If the boiler is pro- 
perly riveted and stayed it should work safely at 
300lb. to the square inch when new. Slirht corro- 
sion, however, would greatly weaken such thin 
plates. Your correspondent, “L. L.” (let. 14175, 
p. 94), is rather hard on the L and Y, who were the 
first railway to adopt continuous brakes, when most 
of the nt generation of brake inventors were 
“ creeping, like snail, unwillingly to school.” I 
cannot agree with your correspondent that the 
vacuum is a notoriously bad brake; it has one great 
good quality—simplicity. Any one can work it, and 
understand it. It is slow, tho bags and hose are 
made of a perishable substance, and if they fail 
when tho brake is on, the effect may be disastrous. 
No one in his senses supposes it can stop a train as 
gue asthe Westinghouse or Barker's, but beth 
the latter are complex affairs not easily understood 
by porters and ordi s, while the former 
at least requires careful attention and watchfulness, 
and sometimes displays its automatic qualities when 
least expected. 0 however, if manufactured 
in substantial John Bull fashion (plenty of weight 


. | and strength everywhere) these spots on the sun 
3. would disappear.— HELIOS. 


(32550.]J— Boiler Pressure.—If the boiler is 
riveted, could work safely up to a pressure of 
1501b. e boiler weuld drive the model easily 
enough.—ARTHUR ALFRED. 


. Tool for Wood. Get a 3 or 
4-sided file, and grind down the end to a V shape; 
grind it so as to leave plenty of clearance. The point 
and 2 edges keep very sharp, especially the point. I 
have used it for a very long time; it cuts it out 
splendidly.—TELESCOrE TELE. 


(32554.])—Weigh Shaft.—I advise your corre- 
spondent to read the article on Valve Gear in 
Locomotive Engineering,.“ by Zerah Colburn; it 
is tho best treatise on locomotive valve gear with 
which I am acquainted.—HELIos. 


(32556. ]—Blectrical.—Saw them ont of the lumps 
of carbon to be obtained at the gas works as taken 
from the retorts. You will find full diroctions as to 
cutting them in back numbers, but I would recom- 

you, unless you have hours to waste, to order 
them the size you want. 2. You may uso a couple 
of pint Smee's or a Bunsen’s cell. The Smee’s 
would cost about 3s. each, the Bunsen's 5s.—W. J. 
LANCASTER. 


(32557.]—Shaking Grate Bars.— W. A. Martin 
and Co. were the patentees and manufacturers. I had 
a set put in my boiler in 1863 from seeing them in 
the International Exhibition of that year. They 
are remarkable for their durability and clearing the 
fire all over, and separating the clinkers.—H. PRIOR. 
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[82558.]—G. W. R. Broad Gauge Engines.— 
There are several slight variations in the 28 engines 
of the Great Britain class, bat roughly their dimen- 
sions are as follows :— 

8ft. diameter 


Wheels 
4ft. 6in. „ 


10ft. Bin. long x 4ft. gin. dia. 
Number of tubes 270 to 305. 
Total heating eurface, 1,600 to 1,950 aq. ft. 
Grate surface, 20 to 26 square feet. 

Total weight engine road worthy, 36 to 40 tons. 
Weight on drivers adjusted according to weather 
and state of running shed foreman’s conscience, say 
from 14 to 19tons. The tenders differ considerably 
in size; only a few of them can run from London to 
Swindon without the aid of the water-crane. I have 
heard so much abeut the wonderful 70 mile an hour 
engine of the distant future supposed to be building 
at Swindon, and have seen so little of its perform. 
ance that I can’t undertake to say what they are 
building there. I do, however, know tbat on four 
recent journeys by G. W. R. narrow-gauge express 
we only arrived punctually once, while for the last 
two months at one of our largest aud most crowded 
metropolitan termini over 90 per cent. of the trains 
have arrived within 5 minutes of their time. How 
is it that tbe fastest narrow-gauge express to Swindon 
takes 1h. 55m., while the G. N. R. run the same distance 
with twice as heavy a train and over steep gradients 
in 1h. 30m.? The stoppages cannot make all this 
difference. Your correspondent, “ Ambidexter,” is 
certainly not binocular; before rushing into print 
pas such nonsense, I would say to him, circumspice. 
—HRLIOS. 


132561.]— Machinery Brass.—The following are 
feed 1 for machinery brass —the last is the 
ardest:— 


18in. x 24in. 


Copper ... 16 6 16 
Tin 24 1 3 
Zinc i 4 4 


82561. — Machine Brasses.—If you require best 
gun-metal mix in proportion 160z. copper. 210z. tin. 
But a pood hard brass is this: Take, sav, 71b. copper. 
3lb. old brasses, IIb. spelter, and 120z. tin. The first 
is the cheapest in the end, but in the prevalent rage 
for cheap things you will find the last very service- 
able. What is called “dipping metal” is nothing 
more than ordinary ingot brass, and costs about 56s. 
per wt. I often use instead, say, copper 160z., apelter 
100;., which dips well. A vast deal lies with the 
dipper.—ScIiPio. 


(32567.]—Accident to Bicycle.—This was caused 
by the wheel not having enough width at the hub. 
Two or three years ago I had a machine that when- 
ever I went over rough heavy stones used to behave 
in the same manner. It is a defect in construction. 
Paraffin is very good as a rust-preventer. — AN 
AMATEUR. 


(32567.])—Accident to Bicycle.—It is by no 
means an uncommon occnrrence for the wheel of a 
bicycle to return to its right position in the way you 
describe. Last year the same occurred to my bicycle ; 
the rim got so bent that I could hardly wheel it 
along, and the spokes looked in a hopeless condition. 
I took it to a blacksmith's, and laying the wheel on 
an anvil, pressed the rim in two opposite parts, when 
the wheel returned to its former position. It speaks 
well for the bicycle, showing that the spokes can 
bear a great strain, consequent on the bending of 
the rim, without being permanently bent. I don’t 
think it would happen with thin spokes, and if they 
were got back to their normal position I don’t think 
they would remain there long. I have only tried one 
varnish, and bave discarded that in favour of sperm 
oil, which I find answers best.— C. C. G. 


(32567.]—Aocident to Bicycle.—The cause of 
the wheel acting so is because of the flanges not 
being sufficiently wide enongh apart. Have them 
made wider apart, and then your trouble will cease. 
The distance apart ought to be about 6in. for a 
50in. machine. Clean and oil your machine when 
you come in; wipe it all over with a piece of rag 
with oil on it. That is all that is required if done 
properly.—TELESCOPE TELE, 


132509.) — Bisulphite of Lime.—I do not think 
there is such a combination of lime. Perhaps 
“F. R. M. S.“ means the combination of sulphuric 
acid and lime called sulphate of lime.—Gamma, 


[32574.]—Leclanche Battery.—In my own cells 
I made a cardboard box, tying it round with binding 
wire, the length and breadth of which were each 
zin. more than the width and breadth of the top of 
carbon, and depth gin. Holding the end of carbon 
in this, not quite touching the bottom (I stuck a 
tin tack through bottom to prevent its doing so), I 
poured lead in tho box, thus forming a leaden ca 
on the carbon, zin. deep by fin. thick all round. 
then immersed the top of the carbon for about ltin., 
including the cap, in melted paraffin, then took it out, 
and wher cold scraped paraffin off cap, and soldered 
copper wire to it. Brunswick black over wire and 
cap gives a good finish, but in this case it is best to 
apply the varnish immediately after casting, while 
lead is still hot, and then smear paraffin over the 
carbon with a hotiron, as the varnish does not seem 
to dry well ona surface which has been coated with 
parafħin. I have never had any trouble with cells 
made with snch carbons.—GLATTON. 


[32575.]—Beale’s Camera Lucida.— Yon require 
a good light on the object, and thena fair amount of 


illumination on the paper. Thus, the two should be 
as nearly equalised as possible, and the surround- 
ings of the eye should be as dark as possible. You 
should only see the object and the paper, not every 
other object around you. The paper could be well 
lighted with a small bull’s-eye lantern. Of course 
you are aware that when the microscope tube is hori- 
zontal the reflector should be at an angle of 45°. 
— W. J. LANCASTER, 


E, — Beale’s Camera Lucida. — Is 
“W, R. C.“ sure that he has not got his neutral- 
tint glass reversed? I mean has he placed it in the 
position shown by dotted line? It should be in the 
position of full lino. I have one which I made with 
an ordinary OE ee not neutral tint, and it 
answers perfectly. t W. R. C.“ first see that 
the centre of bis nentral-tint glass comes exactly 
opposite that of eyepiece of microscope. Place the 
microscope in a horizontal position, about 10in. from 
table, and on the latter, immediately beneath camera, 
place a sheet of white paper. Place an object, pre- 
ferably a transparent one, such as a flea, on the 
stage, and focus, looking straight through micro- 
scope and having plenty of light. Now, shading the 
paper with a book or the hand, look downwards 


throngh nentral-tint glass (sce sketch) and you will 
see the object if all is right. Take away the book or 
band from paper, and gradually increase the amount 
of lizht on the latter, and decrease the illumination 
of the object until a very faint image appears on the 
paper. Now, keeping both eyes open, and still 
looking with one of them throngh the camera, you 
will beable, with a little practice, to trace the image 
with a fine-pointed pencil. The great fault with 
beginners is a tendency to illuminate the object too 
strongly, which prevents their seeing the pencil at 
all. very faint image is quite sufficient. — 
GLATTON. 


(82576.]}—Dilapidations.—The reply to this query 
depends greatly upon the exact terms of the lease, and 
notice to paint, Ko. If a lessee chooses to let 
premises become dilapidated he cannot, by merely 
painting them in compliance with a notice, free him- 
self from liability to repair, I fear ‘‘ A Poor Lease- 
holder ” is liable.— B. H., Solr. 


(32578.]—Brakes.—The G. N. R. engines (Nos- 
265. 266) fitted with Westinghouse brake carry 80lb. 
to 85lb. on the square inch air pressure: 601b. is the 
usual pressure for working local or stopping trains 
and 80lb. for express trains. 100lb. pressure can be 
easily carried ; the brake then acts like a flash of 
lightning, and will stop an express in the length of 
along platform. Very respectable stops can, how- 
ever, be made with 50lb. pressure. The boiler 
pressure should be from 201b. to 40lb. in excess of 
the air pressure. The N. E. R. have ndopted the 
Westinghouse automatic. Barker’s hydraulic brake 
can be made automatic. and a train thus fitted will 
shortly be running. It is a powerful brake, gives 
little trouble, and its power can be regulated to a 
nicety with great ease and precision.— HELIOS. 


pon —Brakes.—In reply to S. D. J. R.“ I 
believe the Midland Company have at the present 
moment 1,348 locomotives. During the next twelve 
months they mean to build about 90 new locomo- 
tives at Derby. The brake question has not been 
quite settled on the North Eastern. They bave fitted 
a number of their coupled 7ft. express engines with 
the vacuum, so as to run the Great Northern ex- 
presses from York to Edinburgh, bat, I think, the 
Westinghouse brake will be adopted eventually. 
Would C. E. S. be kind enough to say if it is in- 
tended to fit the 1330 class of bogie engines with the 
vacuum brake? I saw an engine, 1341, fitted witha 
brake I thonght was the vacuum, but had not time 
to look at it. Wonld it be too much trouble to 
„ Itzaex” (query 32379) to favour us with some of 
the performances of Cornwall? I think a great many 
would be interested.—L. L. 


[32578.]— Brakes.—If S. D. J. R. Loco.” will 
make furtber inquiry I think he will find that 
Barker's brake will shortly be self-acting, and in 
use in that form on the Great Eastern ilway. I 
am glad to see some one support this brake in 
“ours,” as I have always heard a good account of 
its performance.—B. H., Solr. 


82578. — Brakes upon Midland Engines.— 
“S. D. R co., Pare 101, No. 32578, asks: 
“ What brakes are used in Midland engines, Nos. 
66, 135, 239, 1,804, 1,332 9°? No. 66 was fitted with 
the Westinghouse air brake in December, 1873. 
This brake was converted to the Westinghouse 
automatic brake in May, 1876. This engine has a 
tractive force of only 86 ˙7Ib., and is, therefore, not 
used for working the Scotch expresses. In Jaly, 
1877, the Westinghouse automatic brake was re- 
moved from No. 66 and placed upon No. 811, one of the 
large rebuilt 18in. cylinder express engines which I 
mentioned in Vol. XXV., page 71, and Vol. XXVI., 
page 511. No. 811 is stationed at Leeds to work the 
Scotch express traffic. No. 66 is at Bedford, and is 


not now fitted with any continuous brake. No. 135 
is fitted with Barker's bydraulic brake upon the 
coupled and tender wheels. No. 182 is also fitted 
with the same brake. These two engines are 
stationed at Bedford, with the 24 carriages which 
have Barker's brake, and work local trains daily 
between Bedford and St. Pancras, and Bedford and 
Northampton. Nos. 235, 236, 237, 238, and 239 were 
originally fitted with the Westinghouse air brake, 
which was converted to the Westinghouse auto- 
matic brake in May, 1876. These engines have the 
“engine brake working upon the driving and 
trailing wheels, as shown in the diagram upon page 
39, and they are used to work many of the local 
trains between Bedford, Luton, St. Albans, and 
London. No. 1304 is fitted with the Westinghouse 
automatic brake, but has not the engine brake 
upon the coupled wheels. This engine is stationed at 
Skipton to work the Scotch traffic to Carlisle, and 
also to Normanton. No. 1,332 was fitted in 
January of the present year with Smith’s vacuum 
brake, to work the express trains which ran between 
London, Liverpool, and Manchester only, as explained 
in my letter, page 39. This engine is at the present 
time stationed at Kentish Town (London), and runs 
to Leicester. have seen trials with Barker’s 
hydraulic brake. It stops a train quicker than the 
“vacuum,” but is far inferior to the Westinghouse, 
ae 8 also not self. acting in case of accident. 


[32578.]J— Brakes. — The Great Northern Railway 
Company have, since December last, had two express 
engines— Nos. 265 and 266—and a train of 15 coaches 
fitted with the Westinghouse automatic brake, as 
mentioned upon p. 482 of last volume. This trial train 
has given the most satisfactory results, and has 
again proved beyond doubt that the automatic“ 
is the best brake. When upon the engine No. 266 a 
few weeks ago, the pressure of air used was 80lb. per 
square inch. It is alao quite true that the North 
Eastern Railway Company have adopted the auto- 
matic brake, which is to be fitted to the whole of 
ne 5 rolling stock as soon as possible.— 


32580.] — Midland Engines. — The letter A 
placed after the number indicates that the engine is 
an old one which has been placed upon the dupli- 
cate list, and that a new engine has been built in its 
place. No. 1 was built at Derby in 1859, and is a 
“gingle” express engine. About two years ago a 
new four-wheel coupled express engine was built in 
its place, and numbered 1. At the same time the 
letter A was placed upon the old engine, as it is a 
duplicate one. There are at the present time 59 of 
these duplicate engines. They have either the letter 
A upon them, or are numbered above 2,000. The 
duplicate engines have lived out their time, but 
are working till ghey are worn-out, when they will 
be brokenup. The Midland have not 2,024 engines. 

o. 1,366 is the highest on the ordinary list. The 
engine which is now numbered 2,024 is a four-wheel 
coupled tank engine, and is one of those which the 
Midland Company took to when they leased the 
Swansea Vale Railway in perpetuity. This engine 
is at the present time stationed at Wigston.— 

(32582..—Rays of Light.—The upward and 
downward rays of light seen through partially-closed 
eyelids is a diffraction phenomenon, due to the 
edges of the eyclashes, and presents nothing unac- 
countable.— W. J. LANCASTER. 


[32583.]—Horses' Sore Heels.—Your mare’s 
heels should be lathered with soft soap twice a day, 
and well dried afterwards. No water shoald be 
allowed to dry on her heels, and you must avoid 
wetting them more than needful. She should be 
exercised every day. If the soft soap remedy does 
not answer. you had better apply to a veterinary 
surgeon.— T. L. 


[32583.]—Horse's Sore Heels. — Your Bore 
© 


probably has what is known as Grease.“ 
However, 


cause is dirt and bad stable management. 
in some korses it is hereditary, and consequently 
very hard to get rid of. The first symptoms are 
intelerable itchings and rubbing one leg against the 
other ; the legs swell. The next stage is a discharge 
like drops of oil, which will be found clinging to 
the hairs. The heele are hot and greasy. If your 
horse has got to this last stage, put on warm linseed- 
meal poultices, change frequently, until you get the 
heels clean, and then apply some carbolic oil, about 
one part of the acid to four of oil, at first, which 
may be increased to half-and-half ; or tannin, 20z. ; 
glycerine, 20z.; or nitrate of silver, 8 grains; 
glycerine, 20z. Let the diet be of a laxative nature, 
such as bran mashes. If the animal is not weak, 
give a dose of purgative medicine or an alterative 
powder.— Jos. ATKINSON. 


[32587.] — Discs for Wheel of Life, — The 
motion—or apparent mot ion—of the objects in the 
zoetrope is due to the difference of one in the num - 
ber of slits and pictures. In printing these all that 
is necessary is to take this into account, and to be 
careful that the object rotates or gambols—what- 
ever else it may do—precisely in one revolution. 
This is done by dividing the revolation into precisely 
the same number of parts as the number of diagrams. 
—W. J. LANCASTER. 


(32590.]—Telephone,.—Y ou may send the current 
through 340 yards of No. 40 copper wire. This will 
give you a resistance of 700 ohms; or, of course, you 
can increase indefinitely the length of wire; or you 
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nse water, unacidulated. I have spoken through 
8 inches of water.— W. J. LANCASTER. 


(32502).—Burface Condensation.—Being some- 
what interested in the application of steam to tram- 
way cars, I forward the following sketch of what 
I think ig the best way of disposing of the exhaust 
steam. The condenser consists of corrugated galva- 
nised iron, about 20 B.W. gauge, the corrugations not 
carried through to end of p ute. A is the dished 
surface; B, section of the same; C, cross sec- 
tion; D, one method of putting them together 
reversed ; E, in pairs ; F, brackets for bolting them 
up agams the side of wall or blank end of a house 
fors tionary 62 ines; G, ferrules for bolting them 
in pairs; , top plates riveted with a tape or 
webbing, dressed with red lead, white lead, and 
boiled oil; I is one shape of stop end or socket, as 
the case may be, for doable; J is for another for 
ingle; K is one riveted, with the channel and con- 
nection, K, fitted to socket end, L, while M and 
N show the outlets and general arrangements 
emptying condensed steam in the shape of water 
into cisterns, O; Q, the outlet, should be entered into 
ash-pit, and in case of a pair, as at P, arranged 
back te back, exhaust 


properties of it are—the power of converting certain 
vegetable reds into blues or greens, vegetable 
yellows into browns, and the power of neutralising 
acids. It does not act as a dye, and, since the 
colour is gone from the hair, it could not have any 

wer of even changing it. Nitrate of silver would 

a very dangerous salt to use, since it acts as a 
caustic, and destroys animal matter. It also turns 
black under the action of the light. Greyness 
depends on the decay of the glands at the roots of 
the hair, and since, in the case you mention, this is 
only partial, and only just commenced, there is 
hope of restoring them to their former health by 
stimulating the scalp. I should advise you to try 
this before resorting to a dye. Use the following 
night and morning :—Tincture of cantharides, ldr. ; 
oil of rosemary, 10 drops; eau-de-Cologne, loz. 
To be applied to the scalp on a sponge. 1 he head 
should be carefully washed with glycerine soap 
twice a week, the diet should be nutritious, and the 
shower-bath may be used with advantage. I should 
advise you to use this before having resort to a dye, 
and if it does not answer you can then obtain any 
dye you like—for there are plenty of safe ones pre- 


(32631.]—Amateur Printing Press.—In answer 
to your inquiry I can tell you from experience that a 
wooden press is no good whatever after a little use. 
An iron one, a8 you 88y, about £5 is the thing, and 
will do all you want. As to copper-plate printing, 
you want quite a different sort of press for that; it 
consists of two wooden or iron rollers, with a maho- 
gany plank running between, on which you place the 
plate, then the paper, and over these four blankets, 
2 fine and 2 coarse. The top roller can either be 
worked by a large flywheel or 4 long arms.—COPPBE- 
PLATE PRINTER. 


(92631.]—Printing Press.—If you wish to throw 
your £1 to “ the dogs buy a wooden press. You 
will print circulars, cards, invoices, &c., very nicely 
on one of the presses advertised. Ihave seen one of 
Francis’s presses print memorandums admirably. A 
self-inking press will print two or three times as fast 
asthe common one, and ink the type much more 
evenly than any amateur could 40.—9 AMES A. 
MoRETON. 


[32632.)—Artificial Winger.—You can have an 
artificial finger, but the success will depend upon 


pared by chemists, &c., which would be much better the means of attachment, If there is a part of the 
than preparing one for youreelf. I consider the finger left it will be easier to adapt the artificial 


one you mentioned decidedly unsafe to use.—R. N. P. finger. You should apply to some anatomical 


[32599.] Electric Light.— Lou cannot do what 1 35 . not knon ono, W 4 

you wish better. If you mean to have the light, | IL ANCASTER i i 8 i 3 

get it fitted up by some one who thoroughly under- ° ; 

stands the work, and purchase a good machine. At ;; (32842.]—The Telephone.—It is not at all 

present there is nothing sufficiently simple, and yet likely that any result would be observed by the 
0 


cheap, to do the work for so small a place.—W. J. arrangement of a lever in connection with the 
LANCASTER. receiving disc of a telephone for several reasons, as 


32600. -B welling in Groin. —The swelling you | bali its vibrations are so infinitesimal that 
speak of would probably be relieved, if not cured, 


believe I am right in stating that they have not yet 
the following treatment :—Apply to the swelling, 
night and morning (with a brush), tincture of 


been made evident by any of the means usually 

employed for observing small motions. Very fine 
iodine. Keep the bowels open by taking, when re- 
quired, a Seidlitz powder, and try two or three 


copper wire will do for a line wire through a house 
bottles of the following mixture, which you can, if 


quite well,.—J. BROWN, Belfast. 
(32649.)—Dynamo - Electric Machine. — The 
you wish, make for yourself :—Ammonio-sulphate of 
iron, 4dr. ; sal-volatile, 2dr.; peppermint water, 


Weston machine at present is arranged only for 
producing currents adapted to electro-depositin 

60·. ix. A sixth yA taken twice a 

day—say, at eleven and four o'clock. Take a cold 


entering the one at R, 


returning in S, giving a slight fall, the water 
emptying itself into O. The draught for furnace 
should be taken from between the two condensers, 
keeping a constant current of cool air warming it in 
its passage, conveying the surplus vapour through 


g 
and is not adapted for lighting purposes. No doubt 
V d easily render it paa 
bath every morning ; live on a plain and nutritious | for this. purpese. ew numbers back, jas ore 
diet, with a moderate quantity of light beer. Avoid | ™Y artic? oti the oo appeared, there were 
any extremes of temperature. Take plenty of | given, descrip the of some half a dozen different 
walking exercise, but do not run or even walk fast, | machines a eck purpose, from which Prome- 
If the swellings give you much pain, use a little theus ” could select one to try his hand at.—Siama. 
chloroform liniment, rubbed in with the band. I32650.]J Compound Microsco e—To Mx. 
Avoid any local irritation. This is the best advice LANCASTER.—Refer to the diagram, ol. XX., page 
I can give you, from what you say of the swellings. | 466, then work as follows :—C_ should be Sin. long 
and I think, if you try it. you will find it answer. I| from the top to c, and it should have another tube 
shall be glad to hear again from you—what benefit | 4jin. long sliding inside, so as to increase the length 
you derive from it—as perhaps I could advise some- | of body when required. The inside diameter of the 
thing different should this not answer. The object | inner tube should be łin., and the eyepieces made 
of this treatment is to purify the blood and reduce | of liin. tube. The thread for objectives must be cat 
the swellings.—B. N. P. to the Society's thread. No other lenses besides eye- 
32600.] Swelling in the Groin.—Paint them | piece and object-lenses aro mtformgti I will 
with iodine night and morning. There are very pleased to give you any further information you may 
few cases of glandular enlargement that will with- require.—W, J. LANCASTER. 

stand the use of iodine when continued steadily for | (32653. ] — Microscopic Photo of Bank 
3 period of six weeks or two months. ARTHUR Notes.— Hans eet hundreds or anci photos, bat 
ae : 4 LFRED. never have heard that a micro-photo of any note 18 
This is applicable to stationary orga a I took the |" 82612. Douple Star.—The “ 4in.” cannot refer not in accordance with Act of Parliament. I have 
They found the water from the river a nuisance to the distance of the comites of Castor; such measures | 20 doubt the fact of printing ahem on albumenised 
never being able to keep boilers clean. A well noa, | are given in seconds of arc. The distance of y Leonis Paper might be indictable, but I cannot see why it 

sunk, but with worse consequences, The engine is | WaS given by Mr. Knott as 3” in 1871, and in the should be 80.— W. J. LANCASTER. , f 
95 or 30 horse-power beam, Cornish. They dis- same year Baron Dembowski gave 5'6” for Castor; [32656.]—Conductor.— You can make it of dried 
A 80 Argus will see that the former is much the | wood covered with tinfoil, but don’t varnish it at 
closer double. I do not know Slugg’s “ Observa- all. You will find a lot of information with regard 
tional Astronomy, but I am pretty sure Mr. Webb’s | to Winter's rings in back numbers. For any given 
“ Celestial Objects? would be a much more useful | plate the ring should be same size.— W. J. Lan- 

h | book to Argus.“ Mac. CASTER. 

o barrel is rapidly consumed, | [82618.]—Telescope.— You, can put in a lower (92650. Conductor oR covered with tin- 
and the joints are difficult to break and make, which | power eyepiece without losing definition. The | foil makes an excellent conductor ; varnishing is not 
would not be with my idea, Perhaps “ A, W. E.” | erector need not be altered. Have lenses for eye- | requisite. The Winter's ring acts as 8 conductor or 

i piece 1} times focus of those now in.— W. J. LAN- | condenser. I should think one might be made by 
CASTER. winding paraffined paper in strips over the ring, in- 
(32619.|—Draughty Floors.—The only way to stead of inclosing it in the usual wooden case.— 
do it well is to plug the cracks up with thin strips of | SIGMA. 
wood driven firmly in.—A. B [32656 ]— Conductor 10 have en N 
32620.]— Thermometer. You cannot determine | of wood and tinton, putin is nearly imposs1D°6 
nt accuracy of your thermometer unless you have make them smooth enough. metallic ball which 


water.— BEAVER. 


[32503.]—Boiler Incrustation.—2oz. of muriate 
of ammonia put into the boiler twice a week prevents 
incrustation, and decomposes scale; or carbonate 
of soda isa very good thing. Pieces of wood sus- 
pended in the boiler, and renewed monthly, prevent 
deposits ; also frequent blowing off.—ARTHUR 
ALFRED. 

132593.]—Boiler Incrustation.—In your query 
you do not say whether the incrustation is carbonate 
or sulphate of lime, but I suppose itisboth. If your 
boiler is working at a low pressure the lime can be 


another one with which to verify it. Then you 
should put them both into water, and let them 
remain for two minutes. Note differences again in 
water at about 100° F.; again note differences. 
Lastly, if they go up to 212°, hang them to a kettle 
handle, so that the bulbs will be Ain. above the boil- 
ing water, and you will have all the corrections you 
require.—W. J. LANCASTER. 


[$2623.]—Light for the Magic Lantern, &c.— : : 
The rea of life is a failure with the limelight, so | be done would also be increased, and often in a 


I am not surprised that you have not succeeded with greater proportion. 2. The principle of the phonauto- 


tions for making the Winter's ring in Vol. XXII., 
pp. 284 and 564. Its diameter is recommended to 
1 to 1} times diameter of plate.— J. BROWN, Belfast. 


jJ—Phonograph.—l. I do not think that 


[32660.] 

the writing of either the honautograph or the 
phonograph would be made largor by increasing the 
size of the diaphragm beyond certain limits, because, 


partially extracted by blowing off. The best thing | th fin light. The half. plate | ill do well h and of the phonograph are the same, in so far 
on can do isto get a good book on the subject. for the fronts Don’t touch the lonis, “Use ‘all of 28 the both register sound vibrations. The charac- 


here is a very goad one written by Robert Wilson, 
date inspector for the Manchester Steam Users’ Asso- 


ciation.—Haney BETA. ment, but much clearer and better defined.—W. J. 
32594.|—Flanged Ends of Boilers.—I to | LANCASTER. : 


orm J. H. Cooper that boiler ends are flanged b $2630.|—Phonograph.—1. There is n pecial 
machinery at the Bowling Iron Works, near Brad- Miani for alanig the ms a The "barre 
ford, Yorkshire, and the Midland Loco. Works, | being rather heavy acts to a certain extent asa fly- 
Derby.—C. MITCHELL, Jun., Colne. wheel. With a little practice sufficient regularity 

(32598.]—Partial Greyness.—The solution of | for all purposes, exce t the reproduction of rings, 18 

tash to which you refer is probably a solution of | easily attained. 2. The barrel revolves about once 
<< caustic potash,” more properly called.“ potassium | in a second. 3. The length of my barrel is Ain; 
hydra * When potassium is placed in water, that of Edison's last is, I believe, 16in. 4. The style 
ehewical combination takes place, and potassium |is attached by means of tin or soft solder.— 
hydrate is formed (K, + 2H,O = 2KHO + Ha). The ' SPERAVI. 


ters of the latter are, however, embossed upon the 
receiving surface, while those of the former are 
traced ona plane. A phonautograph could hasdly 
be adapted so as to be used as a phonograph. 3. 
phonograph might be made to speak by drawing a 
straight slide covered with tinfoil under the point, 
but a cylinder is infinitely more compact and con- 
venient.—_SPERAVI. si 

$2861.]—Telephone.—1. No. 36 wire will do 
Pas W 2. The soft iron poles used are solid, but 
the magnet will work without them quite well. 3. 
Fault is probably in the steel, but you ought to get 
very fair results from magnets stroug enough to 
lift one another.—J. BROWN, Belfast. 


them just as for taking photos. The picture will be 
smaller on the screen n with present arrange- 
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UNANSWERED QUERIES. 


— e. — 


The numbers and titles of queries which romam unan- 
swored for weeks are inserted in this list, and tf still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list, and sond what information 
they can for tho benafit of their feliow-contributors, 


Since our last “E. S. A.” has replied to 31875; 
tt Telescope Tele, 31877, 31936, 32159. 

32001. Speed of Trains, p. 538, 

$2009. Cold Waterproof Cement, 538, 
Sculpture and Modelling, 538. 
Mining Questions, 538. 
Pendulum Experiments, 53S. 
Stoam-· gauge motive, 539. 
- Commutator for Extra Currents, 539. 
Hoad Gear for Pit, 539. 

Time Boilers, 539. 

Slide-valvo, 539. 
. Looper for Sewing Machine, 539. 
. Scotch Expresses, 539. 
Cricket Balls, 539. 
Soluble Prussian Blue. 539. 
Mushroom Growing, 539. 
e Explosion in Preparing Hydrogen, 539. 
Silk Manufacture, 539. 


32060. Brake Power, 510. 

32300. Soap Substitute, p. 635. 

$2307. Induction Coil, 635. 

32309. Dissolving Tap.—To Mr. Pumphroy, 635. 
32310. Organ Pipes, 636. 

82313. „ Mr. Allen, 686. 
$2316. Gold Sheil, 630. 

32323. Herapathite. 636. 

32326. Pigmenta, (35. 

$2343. Oleopatra’s Needle, 636. 

32350. Traction Engines, 637. 

$2854. Colouring Fern Leaves, G7. 

32357. Paste Blue, 037. 


32358.. Coal Tar a: Chomicals, 637. 


QUERIES. 


— — 


32670. Whitening Bells. — Will some of your 
readers kindly inform ine how the above process is carried 
out P—WISEMORE. 


[$2671.1—Plexible Stamps.—Will any of your 
readers kindly inform mo of the mixtnre of tho flexible 
stamps? I wish to know the quantities of the different 
ingredients.—J. E. 


[32672.]—Cornish Double Beat Valves.— Will 
any of our correspondents kindly explain fully how 
Cornish double beat valves are made, nnd the tools used 
in turning same P A drawing would oblige—E. J. 


[32673.J—Tool for Turning Brass.—What is the 
proper tool used for turning brass in the lathe P—E. J. 


[32674.]-—Cornish Pumping Engine.—Can an 


ndent recommend a g work on the Cornis 
panna engine P—E. J. 

[32675.]|—SBoap Making.—If Pimpernel has got 
recipes for German soap and snnflower oil soap and 
milk of roses and Cirenssian cream, he will much oblige by 
favouring us with them, —PERFUMER. 


32676.]— Cooking by Gas.—What is the general 

erence in time in cooling fiish, mert, and vegetables 

by a gas apparatus nud by an ordinary kitchen range? 

Also is there any gas cookery book published ?—RB. 
ARVEY. 


[82677.]—Limited Liability.—I« it possible for tho 
creditors to make the holders of preferonce sharos in a 
bankrupt limited liability company contribute? I learn 
that such was the object of a meeting of shareholders 
in the late Alexandra Palace company callod tho other 
day.—W. M. B. 


[32678.] —Dyeing Goat’s Hair Black.—Will some 
reador inform me how to dye the hair on goat skins black 
without nitrate of silver P—J. W., Dublin. 


[32679.]J— American Organ.—To Eleve, Or- 
ganon,” and others. Mauy thanks to the first mentioned 
gentleman for his answer to my quory concerning the 
tremolo. I understand from the drawings sent by 
“ Eleve” the construction of the tremolo, dut do not 
exactly seo how to apply it; in fact it seems to mo ns if it 
had been designed for a wind instead of a suctiou instru- 
ment, unless inverted. Will some one kindly explain this, 
and also the construction of stop valve, atop action, &c., 
for it? Will“ Organon kindly tell me if it is practi- 
cable to alter the manual to the scale of C, and, if so, how P 
Also I wish to put sub bass reeds connected only with the 
pedals, and shall require some kind of coupler to break 
communication with the manual.—Am AMATEUR. 


(32680.]—F'oul Closet.— We have an ordinary water- 
closet in connection with our office. This oloset is situated 
behind the fire-place, but in a separate a ent. A 
short time we had an excessive smell of sewer gas in 
the office, and called in our plumber, who fixed an esca 
pipe to the closet soil pipe and carried it through the 
roof. This seems to have had little or no effect, and we 
are still subject to the most fearful smell, which appears 
worse when the tide is in the river. Now what must be 
done to render the place free from this sewer gas? I 
may say that the main town sewer empties itself at a 
point in the river some 400 yards away.—J. H. 8. 

32081.]J— The Rhine.—Cun any of your oorrespon - 
dents inform me of the best timo of the year to go to the 
Rhine fora fow weeks? I am not in robust health, and 
would prefor settling for a short time in some quiet place 
on or near the Rhine, ont of the usual track of tourists, 
where could be had moderately cheap, and the 
surroandngs sufficiently attractivo? Al if German 
money i essential, and whether it is best procured there 
or in England P—J. TAYLOR. 

[32682.]—Telephone.—Kindly giva directions as to 
working phones or other wires with earth current. 


My telephones work well with double wire, but on trying 
earth current, copper wires connected to copper visiting 

.I tried a 
As long as the 


card plates buried 3 or 4 inches deep, I faile 
amall battery and mariner’s compass. 
circuit was complete with wire the needle responded, but 
on connection with the earth plates as above there was 
no rcsponse, What depth in the ground should the plates 
be buried, &c., P—JUVBNIS. 


[32683.]—Legal.—I should be glad if some of our legal 
correspondents would inform me on the following :—A 
dies and leaves all his property to B, to sell and invest in 
own name (with option of keeping it as it is), the interest 
or annual produce to go to B for term of life, at B's death 
the property to go to C. Now, as B is neglecting to kecp 
the same in repair, has C any remedy or is the only 
remedy for O to sell his reversion P—R. H. 


[326St.]—Reversion.—Can any correspondent tell 
me how to find the value of reversion—a plain rule to find 
the same P—R. H. 


[32685.]—Camera Obscura.—I have recently seen 
a camera obecura of which the figure below is a cut. 
A BC isa zinc box, square at the front, 12in. x 12in. At 
A B a picce of plate-glass is fixed to keep wet from mirror, 
the mirror at 45° p at A O. Both these are tin. 
plate-glass of above size. D isa collar to keop wot from 
running down, and the wholo thing revolves on small 
marbles runuing in a brass grove. E is a zinc tube Qin. 
diameter, leading to G, the lens. The lens (G) isa single 


one Gin. in diameter, and 11ft. above the tablo on which 
view is thrown. Tho whole is pulled round by moans of 
cords round the pulley F. The results obtained with this 
apparatus are good bat not fect, as there appears a 
double figure on the table; and although table is concave 
all the view is not in focus, and much of the picture is 
spread on the floor round the outside of table. Bosides 
there is no means of focusing long and short distanced 
objects which seems desirable. Would this be obtained by 
having the table to screw up and down? Will somo 
reader kindly help me to a better arrangement than this 
somewhat clumsy one P—Gus. 


[32686.|—Ferrotype Plate.—Oould Mr. Proctor or 
any of onr mathematical friends assist me in the solution 
of the following problem? viz.:—I havo a ferrotype 
plate, A BG D, measuring Hin. x 3}in.; it is now re- 
quired to ent the two largest circles that can be contained 
in it. It is evident that the point O of contact must be in 
the middle of the plate, and tho centro of each circle will 


lie somowhere on lines A E and G F (of 45°) respectively, 
and appears to involve a problem which requires a circle 
to pass through a given point, C, and touch two sides of 
the rectangle ; but, at the same timo, it will be seen that 
there is a greater circle which will lie outside of smaller 
circle, touching at points H, H, and appears to be a ques- 
tion which needs a double answer. If a goometrical 
solution can be given to find the centres of the circles, I 
shall learn something, and at the same time be greatly 
obliged.—OTANOGERN. 


132687. —Dissolving Partnership.—Suppose I 
agree to a dissolution of partnership, and I am allowed the 
partnership premises together with partner’s portion of 
plant for three months, I paying all debts and rent and 
giving up the possession of partner’s portion of plant and 
premises on date named, but I neglect to get all my things 
out by that date. Can my former partner legally take 
re ala ec calla pubiic rae and sell all the plant 

er with my things ave I any remedy, and can I 

o to pay the rent P—ONE IN A Fix. : 


(32688.]—Cattle Spice.—Can any rendor givo mo a 
receipt to make a good cattle spico P—INOISITIVR. 
L82689. — Cordial Making.—I shall be glad if some 
one will give me the title of a k on the above subject, 
or any instructions how to make them.— J. M. 
132690. —Sise.— Will any of your ndents 
inform me how size is e, such as is usod by cloth 
manufacturers, painters, whitewashers, &.? I wish for 
information so as to establish a small manufactory, as I 


re 


make large quantities of stag horn waste, of which I 
suppose it is made.—STAG. 

Sane Ingine Cylinders.—Wonld 
some reader kindly inform me what the advantages are of 
using high and low pressure cylinders in marine engines 
instead of high pressure cylinders only, worked 
expansively? It ap to me that a grent deal of heat 
must be lost in passing steam from the high to the low 
pressure cylinders, whereas by using high pressure 
cylinders ouly and working them expansively this would 
be avoided, and besides that the apace saved in the engine 
room would be considerable.—J. B. F. 

[32692.]—Polishing Machine.—Would any of 
“ours” kindly give a short description with sketch of the 
“bobbin ” or brass polishing ine P—W. A. F. 


[32693.]—Chemical Reaction.—Will any of our 


readers me the reaction which takes place in the 
procesa of bleaching palm oil and the aration of 
sulphuric acid, chloride of sodium, and bichromate of 


potash required P—DERBT. 

(3269f.]—Brass Tools.—I have in my posseasion 
two brass grinding tools, 4in. diameter, for grinding 
concave glass speculum. Does the convex tool require 
grooves in its surface—if so, how many will do? What 
depth and breadth should be? Are the grooves done 
in casting or filed in P—BSamson. 

|33695.]—Loco. Notch.—I should feel obliged if any 
correspondent would inform me as to what locomotive 
enginemen notch their engines back for when running.— 
APPRENTICE FIREMAN, 


eet l -Magnes To Mr. Lawcasrer.—Will you 
kindly tell: mo how the steel is magnetised permanently ? 
I have watched your answers, but they always stop short 
of that. I know of the magnetic disc and rubbing with 
another magnot processes, but they are neither of them 
powerful enough.—F. KIMPTON. 


jon] Cam ore Obscura.~—Will some kind reader 
oblige by giving the size of the camera obscura in the 
Crystal Palace, size of lens, mirror, and tent, and what 
size is the picture on tho table P— GAR DRN. 


(32698. — Refrigerator.— Will some correspondent 
kindly inform me how to make one suitable for a small 
family, and what is the best way of packing icc ?—E. H. O. 

S29: ) 2 lain puring! shall be greatly 
obliged by the name of any work containing copious illus- 
trations of patterns for plain turing. I possess “Leo 
Tourneur Pnrisien,“ an admirable French k of the 
description I require, but I can hear of no other similar 
. from tho lathe- makers and publishers of whom 

have inquired.—C. D. DAvixs. 


[32700.]— The Powerful Telephone.—Many of 
our telephone-makers would doubtless be glad to know 
the details of Mr. Fortune’s telephone. If it bea secret 
will he at least answer one question? Is the powerful 
1 mentioned in the last number an electric one at 
{32701.]—Pony Bicycle.—Would any of our readers 
say if they know anything of this? It is made by 
Coventry Machinist Co., and profosses to be made so that 
falling is impossible. Also if there is any hand-book pnb- 
lished giving instructions for teaching oneself to ride a 
bicycle. Any information would oblige—B. N. 

[$2702.] — Bioyole Improvements.—To Mar. 
SrhirrIzh.—WiII Mr. S. kindly give me his advioe 7 I 
have avery fair, all bright, spider bicycle, not much worn, 
but it has not the modern impruvemoants now seen an 
nearly all machines. I wish, if possible, to put a thick 
steel backbone and Stanley head in lieu of thin iron 
hollow backbone and steering socket. I am a fair 
mechanio.— A AMATEUR. 


82708. -G. W. R. Ingines.—I should be glad if 
some friend could inform me whether it is a fact that the 
„Flying Dutchman on the G. W. R. (if there is 
such a one) has never any repairs to ita boiler for 25 
years. The statement made seems such an extraordinary 
one that I must crave the indulgence of your readers for 
putting such a question, but the party making the state- 
ment said furthermore that locomotive boilers as a rule 
go 20 to 25 years without any attention. Surely this is 
not correct. An answer will oblige-OCAROLUs. 


[32704.]J— The Cats and the eons.—I have a 
pigeon-house whose alighting-board and entrance (being 
only six or seven feet from the d) are perfectly 
accessible to cate. How shall I ean entrance to it at 
that height, which shall allow the pigeons ca-y inzress 
and egress (day and night), and yet effectually exclude 
cats PW. WILSON, LL. D 


(32/0. Meotro-Magnoiis Engine.—Supposing 
the means were invented of enabling an ele:tro-m:: Het to 
attract its armature when at a distance of six inches om 
its poles, with the same force that it now does when it is 
in actual contact with them, there would be no difficulty 
in making an electro-macnetio e or motor. Would 
such an invention be worth patenting, and for what pur- 
poses could it be used P—ENQUIRER. 


(32706. |—Malleable Castings.—I have a quantity 
of mallcable iron castings, and I find that after they are 
ground and bobbed and lie about a little time they turn a 
nasty blackish colour. Iam told there is a solution out, 
by applying which the brightness mar be rotained. If 
any of your numerous readers could inform me what it is 
or how to remedy the defect mentioned, they would much 
oblige—QUERIST. 

[32707.]J — Spectrum Analysis.—Oan any one of 
our numerous contributors be so good as to let mo know 
if I could obtain a complete chart—showing the spectra of 
all the elements—anywhere, as I have not Schellen’s or 
Roscoe’s works me, nor could I afford to re 
thom? Would feel great satisfaction to know of existence 
of such a chart, or even a less expensive work would do 
that may contain what I require.—-OraxoMRN. 


(32708.]—Coasters.—Will some “old (or young) salt 
kindly say if any of the coasters between Liver- 
pool or Fleetwood and Oornwall or Plymouth, take a few 
passengers P—Jimu A. MORETON. 

[$2709.J—L.N.W.R. Dngines.— Will W. A., 
Crewe Works, kindly tell us if there have been any single“ 
express engines built at Crewe since 1870, and, if so, would 
he say what the size of the driving wheels, cylinders, &c., 
are? Also where they may be seen rnening.— WILLESDEN. 

{32710.]—-Organ.—The i for an organ 
just erected states that the t pipes (open diapason) 
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ANSWERS TO CORRESPONDENTS. 


are to be metal plain. They are zinc. Is this a breach 
of contract or not P—O, O. C. 

(82711.J—Faulty Bichromate Battery.—A short 
time ago I made a bichromate battery, which, the first 
time it was used, gave suflicicut power with a coil I have 
to shock four persons. I used it for about 2 hours, then 
raised the zinc out of the liquid. On using it agnin next 
day with the same coil, I ceuld only get a very faint 
shock to one person. I made it as fullows:—Two strips 
of carbon fitted to turned wooden top, with shect copper 
connections, which I examined and found quite clean; 
zino plate cast } thick. I tinned ends of brass rod so as 
to make good connection; zinc quite free from lead or 
solder solution; 302. bichromate to 1 pint of water, to 
which I added avert of sulphuric acid. I kept the zinc 
well „and when I found it would not work 
I put a plate of stout sheet zinc, but with no botter 
success. I am sure it is not the fault of the coil, as I 
tried it with a Bunsen’s, Would some electrical corre- 
spondent kindly tell me what is the probable canso of this 
strange behaviour P—OMETHA, 

[$2712.)—-Secondary Batteries.—To “ Sraxa.””— 
I have tried to make one of the above, but utterly fniled 
to got any effect. I put three pairs of lead plates in 
three cells, connecting one of each pair to either pole of a 
single cell battery, which gave through the lead plates a 
good deflection of the galvanomoter, and filled the colls 
with acid 1, and water 5; after leaving them thus abont 
48 hours, I disconnocted from the poles, and coupled 
them for intensity, but could get no deflection of tha 
needle, Where am I wrong? In the ENGLisu MECHANIC, 
Dec. 21, 1877, p. 356, is a description of a new battery, 
with zino and blacklead, and a solution of sal-alkali or 
gall of glass, the commercial name of which, I believe, is 
sandiver. After a good deal of trouble I obtained a 
sample, and tried the battery, but could got no result, 
though it is stated to be more powerful than the Bunsen. 
Can any reader of * ours” tell me how to set matters 
right P—INVFsTIGATOR. 

(38713.J—B8taples.—Can any correspondent rive a 
description of machinery by which staples are mado P 
Drawings, if possible, would be much esteemed.— R. F. 


[2714.}— Observatory Situations. — Can any 
reader i me if there are youths employed about 16 
years of age in the Royal Observatory, Greenwich, and 
the subjects for examination; and is there any fee for 
examination ? Also is arithmetic obligatory ; and salary ? 
Are there youths employed about 16 years of are in any 
Government science branch where arithmetic is not an 
especial subject P-—M. 

(82715.]—Patent Camera.—I have a camera made 

Newton, of Fleet- street; it is very wide, and is 
arranged for developing inside without a dark room? 
I have written to Mr. Newton, and asked him if he has 
any book of instructions, and he repliod that it was so 
long since these cameras were sold by him that he had 
none of tho papers left. Ishould be glad if any of yonr 
readers could give me any information how to work it; 
none of the works I have seen mention a camera of this 
sort. I should feel obliged if some ono could give mo 
simple directions for the taking of positives with na few 
and simple chemicals as possible? It will tako pictures 
about 7 by 5}. The bath is of guttapercha and somewhat 
old, Will this affect the action of the chemicals? I have 
taken out the lenses to clean them. Must they be set in 
any particular position 7— GEO. V. BARTON. 
(82716.]—Cuckoo.—1 have heard that a small bird 
always follows the cuckoo as it flies nbont in this country. 

Is there aay Guth in it? Also any information abont 
the hatching of cuckoo’s eggs in other birds’ nests would 
oblige—-Gamma. 

(32717.)— Water Barometer. — Would any of 
“oure” kindly give me directions how to make a water 
barometer not affected by temperature P—Gamoa, 


(32718.]—Knitting Machine.—Can any ono give 
me information about a good knitting machine which 
325 nae the leg and take the heel off 7—C. MITCHELL, 

un., Colne. 


(22719.]—Engineer Students in the Navy.—Can 
any reader give me the age at which cnginver students 
pass for examination, and tho subjects in which they are 
examined 7—A. E. I. O. U 

(32720.]—Canvas Canoe.—Would your correspon- 
dent who writes so ably on canoes and canoe-building be 
kind enough to give me any hints as to building a canvas- 
covered one? I should very much like to make 2 wooden 
one, but fear the cost as given by him (£10 to £15) would 
excced the limits of my purse. I want, if practicable, to 
bnild a cance that will be safe on the river Mersey in 
ordinary weather, and, if anything, more adapted for 
sailing than paddling.—H. 

(32721.)—Socket Joints.—Will any correspondont 
kindly me the best way to make socket or caulked 
Joints for a Linch or 6-inch cast pipe, so as to rezist steam 
inside and hot oil outside, as the pipes lie in hot oil and 
fall preasare of steam passing through thom ?—F. S. B. 

(22722.]—Vignetting Ferrotypes.—Can any cor. 
respondent inform me how to vignette ferrotype plates ? 
~Yocse Novice. 

(32723.]~Oamera Obscura. Will some kind friend 
of ours give his opinion as to the conversion of n 
garden summer house intoa camera obscura? Dimensions 
as follows :—Base, 7ft., tapering to 3ft. 6in.; apex height, 
“ft. ; form. In particular the dimensions and 
focus of lens, mirror, reflecting table, frame and ra-k- 
work. and also the mode of expanding or contracting field 
ofo ion.—VIDE CAMPIS. 

[22724.J~Canaries.—Are the small red parasites 
that intan canaries injurious to tho birds’ health? 
What is the most approved method of oxterminat ing 
them? Will any of the advertised insect powders effect a 
eure without injury to the bird P—PERPLEXED PHOTO. 


[327%5.)—Birds’ Perches.—What shape is abso- 
lntely best for canaries’ perches P I have two books about 
binis, One says that “ as smooth and round as a cedar 
pencil” is the best; the other says an oval section” 
is the best. Is either correct or neither? Treo branches 
are round. — PERPLEXED PHOTO. 

., (22728.]—Scholarship.—I have got ono of those 

Blue Books ” you recommended (let. 31881, Vol. XXVI.), 
but tail to find the No. of marks that have been obtainad 
for Royal School of Mines. Will you please say what 
pace it is on and oblige—Turpiza P 


‘tthe mixture. 


[32727.J—-Ochre.—Having several samplos of the 
EAE 1a to fud their relative valucs—how can I do 
it 7— 0 ry 

[32728.]—Meachine Oil.—Will somo reader kindly 
inform mo what aro tho qnalities of good machine oil, 
what aro tho usual adulterations, the methods of their 
detection, and also if there is a good modern work pub- 
lished on oils that will give mo the above information? 
F. H. 


[52729.J]—Chemistry.—Would any student of tho 
above scicnee nnawer the following question ? It was given 
last May nmong the examination questions in the elemen- 
tary stage of inorganic chemistry. One volume of car- 
bon monoxide (carbonic oxide) gas is mixed with two 
volumes of oxygen, and an electric spark pnsaed through 
What volume of carbon dioxide (carbonic 
anhydride) is formed, and what volume of oxygen left p 
H. H. R. 

32730.]— Rolling Photos.—Will any reader tell mo 
why my photograph prints have not the fine polished sur- 
face that I have seen on others? I use a cabinet nickel 
silver rolling press. Is it the want of a heated press or of 
something to lay on the card before pressing? I have 
seon Castilo soap recommended.—PERPLEXED Pnoro. 


(32751.]—Fire-Proof Room for Bank.—Having 
n room of this description to build shall be glad if any 
correspondent will oblize by giving plans, al-o state best 
resisting materials for the walls, measurements, &c. More 
particularly I want to know, what is the best material to 
place between the walls to prevent conduction of heat ? 
I believe asbestos is used, also alum and gypsum, but do 
not know the quantities ~SyPuax, . 
32732.]—Traction Engines.—1. What will an 
ordinary traction engine draw on an ordinary level road ? 
2. Wiat is the stecpest incline the same engine can go, 
both loadad and unloaded P 3. Also where can one be 
seen working and what it is doing? 4. Is it advisable to 
work one on a rough road? 5. Aota of Parliament 
respecting such. 6. The maker’s name.—IGNORA MUS. 


(32733.]—Metropolitan Railway Coaches.— 
Have any of these borie trucks, or how do they get round 
the sharp curves P—M. R. 

(32731.J—Attaching Drill Chucks.—I havo seen 
this method proposed :—Whoever has drill chucks that 
screw on tothe spindles of their drilling machines can 
save themselves a great deal of trouble by dividing the 
thread part into four equal apaces, and cut away all the 
thread on the opposite quarters. Then by cutting ont the 
thread on the inside of the chuck at two opposite quarters 
tho chuck can be put on and made fast by a single quarter 
turn. Has any one tried this method? I canuot under- 
stand it myself.—E. G. 

[32735.]|—Petroleum for Attacking Ships.—At 
the Institution of Naval Architects a paper was read 
descriptive of a method of squirting pot roleum on to the 
deck of an ironclad, setting it on fire, and attacking in 
the confusion. Admiral Selwyn appeared to think it of 
some importance; but why could not the petroloum be 
washed off with a powerful stream of water, supposing a 
torpedo launch got near enough to pump petroleum on to 
an English vessel ?—A, B. 
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White, 
White to play and mate in three moves, 


SOLUTION TO 417. 


White, Black. 
1. Q to K R 6. 1. Kt to 0 5 (a). 
2. R takes P. 2. Anything. 
3. Q or Kt mates. 
1. Kt to K B 5 (6). 
2. R to K 5 (ch). 2. P takes R. 
3. Q to Q B 6 mate. 


(b) 1. EK to K 5, or Kt to C6. 


2. Q to K 6 (ch). 2. K takes Kt or moves (c). 
3. Q mates. 
(e) 1. P to K 4. 
2. Kt to 0 2. 2. Anything. 
3. Q mates. 


NOTICES TO CORRESPONDENTS, 

H. C. B. AND F. D. L.—Your proposed solution of 416 
will not do, as Black replica with 1, B takes R, and no 
mate can follow. 

A. i S.—Your two-mover is correct, and good for a first 
attempt. 

J. Tutrspy.—We shall be glad to have tho amended 
version of your last three-mover. 


commen a 


„All communications should be addressed to the EDITOR 
of the ENGLISH MxcHanic, 31, Tavistock-strest, Covent 
Garden, W. C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw. 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when anawering qucries put the 
numbers na well as the titles of the queries to which the 
replies refer. 3. Nocharge is made for inserting letters, 
queries, or replies. 4. Commercial letters, or qucries, or 
replies are not inserted. 5. No question asking for educa- 
tion or scientific information is answered through the 
post. 6. Letters sent to correspondents, under cover to 
the Editor, are not forwarded; and the names of OOrre= 
spondents are not given to inquirers, 


a 


The following are the initials, &o., of letters to hand up 
5 evening, April 16, and unacknowledged else- 
where :— 

A. Lurrin.—A. Robertson.—Boult Bros.—W. Plunkett, 
—A. Heywood and CO.— Rev. T. Fload.—J. Me Laren. 
J. L. Gollard.—J. D. Birnie, —W. Wright.—Tonometer. 
—Ituzh Clements.—Theo, Izod.—Shelford Bidwell.— 
Schoolmaster.—Poor Wife. — D. M. 8.—Deputy.—A, 
Purgin.—Beginner.—D. M. A.—W. W. H.—Arcanum.— 
Erector.—H. H. H.—Musicus.—Jib. — Eureka.—Self. 
taught.—G. B.—J. C.—Circular Saw.—W. W.— 
Victualler.—Theodore Evans.—Daghbert.—J. H. B.—A 
Lover of the Art.—J. O. L.—Tuffs.— E. H. Jones.—A 
Fnrmer.— E. Mawo Smith.—P. L.—Asbestos Manu. 
facturers’ Co.—A. F. Scott.— R. Tervet.—W. Cauth.— 
II. C.C.—A. Woolsey Blacklock, M. D.—A. G.—A Con- 
stant Reader. — Experimonter. — Lillie. — Elector,— 
Angler.—J. H. Turriff.—E, H.—Cornishman,—J. J. P. 
Novus Tomo.—Nottingham Baa.—H .Woollen.—John 
S. Sunderland.—J. Taylor.—Harry.—Filius Agricolm.— 
W. Stunyer.—Blind Bat.—Perplexed Photo. — Telescope 
Tele.— II. Austin.—H, Collier.— Vaughan Cornish.— 
A. J. Strnt ford. -The New Clock. —Chelt.—Irishman. 
R. W. J. -G. W. Brady.—Young Entomologist.— 
Leo.—W. M.—T. Mitcheson.—Seconds’ Practical 
Watchmaker.—F,R.A.8.—Corcyra.—J. Atkinson. 


J. B. S. (One query inserted; the other had better bo 
pat privately to the correspondent referred to.)—G. 
HITELOCK, (We nover receivod it. You must know 
very well that wo do not consider the subject unsuit- 
able, and, therefore, your concluding remarks are out 
of place.)—SuapEN. (Wo think the publication of your 
letter would be inadvisable. We agree in the main 
with all you say, but we trust the working classes wil] 
ever show themselves above retaliation of the kind 
referred to.)—Tuyrirza. (Watts’ “Sun and Planet 
Motion ” was illustrated and described in pp. 487, 514, 
and 581 of Vol. XXII.) -R. N. P. (For directions for 
making electric clocks sce pp. 95, 119, and 360, Vol. 
XXIII.; also indices to provious vols.)—LIFE ANNUITY. 
(A Governmont annuity, or one granted by a good 
insurance office. Wo cannot, of course, recommond 
individual offices, or nllow correspondents to do 80, ) — 
DANIEL STRATHEARN. (You cannot have a better book 
than Mr. Sprammo’s, published by E. aud F. N. Spon, 
48, Charing-erosa.) —-TELH SCOR TELE, (Thanks for 
extract, but tlie Banting Ten is now rather old, and 
is, after all, not founded on rational principles.) 
W. B. W. (Elsley, of Great Port land- street, makes a 
good one. Sce advertisement pages of Building News; 
seo also an article ona new window sash in the last num- 
ber of that journal.)—T. N. H. (If you will ask some 
definite question, you will probably get a ly from the 
correspondent; but it is hardly fair to ask for general 
hints, &0.,” when our back volumes teem with his con- 
tributions on the subject.)—Frep. IIOFFMAN. (Three 
instalments recoived; shall probably commence next 
week.)—IsntTar. (Mr. Proctor’s note in this number 
rendera tho insertion of your letter, and one or two 
others of a similar charactor, unnecessary, We regret 
to say we have since received a letter from a friend 
announcing the sudden death of the correspondent who 
eupplicd the abstract of the lecture. Wo feel sure that 
the errors wero inadvertent, and that our late oorre- 
spondent, who has frequently sent useful original 
information, unwittingly misled our readers. Tt is 
only fair to say that, in a private note sent with the 
MSs., he expressed his regret that tho report was not 
as complete as he could wish, owing to the fact that the 
fas was turned down during the delivery of the lecture.) 
—GrEO. BELL. (Wo cannot give addresses. We think 
you will find equally good makers whose announcements 
appear in our advt. pages.) 
WoxRTNJa Booxmxsppn, R. N. P., W. Y. B., A. T., 
Hosniko3.—Sve indices to back vols. 


J. W., W. E., Almoho.—Your queries are advta, 


, Britain’s Wealth.—At the 17th ordinary meet- 
ing of the Society of Arts, on the 3rd of April last, 
a paper was rea by Mr. Ernest Seyd, F.S.S., on 
„Our Wealth in Relation to Imports and Exports, 
and the causes of Decline in the Latter.” Mr. 
Seyd showed, with the aid of several elaborately- 
prepared diagrama, that whereas in 1871 the balance 
of trade was £48.000,000 in our favour, it declined in 
1874 to £1,000,000 against us, and in 1877 to 
£57,000,000, Mr. Seyd estimated the total amount 
of wealth in England at £6,248,000,000 in lands, 
houses, currency, railways, goods, &c., and in the 
course of his paper, comparing the thrift of the 
French and English workin classes, quoted the 
somewhat ex parte saying of a French economist 
that Silver spoons are more plentiful in France 
than pawn tickets in England.“ Mr. Seyd also says 
(after comparing the respective financial positions of 
Austria and England): Were the division of all 
this wealth of onra more equal to the ultimate 
benefit of the richer classes, as would prove to be the 
case were general education higher, England would 
„ the happiest population on the face 
of the r 
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TO AMERICAN & BELGIAN SUBSCRIBERS. 


FF Amarican mer epliitge depp pea especially when renew- 

eir supecriptions, are 88 892 to advise the 

Pu of the transm of the Post-office order, and the 

exact amount for which it is made ee If the last-mentioned 

precaution is omitted, some ty is very likely to ooour in ob- 
taining the amount. 


Subscribers in the United States and Belgium can be lied 
with the ENGLISH MECHANIC post free from this Office, for the 
. or 16fr. 300.) per annum, payable in 

vance. 


should be made International Post-office 
umbers cannot be sent by the ordinary newspaper 
of 44. each to cover extr» 


Back n 
Sree ban inet ne eo for ob hare 
postage. 


Lamplough’s Pyretic Saline is refreshing, 
most agreeable, and the preventive of FEVERS, BILIOUSNESS, 
SMALL POX, SKIN DISEASES, and many other spring and summer 
ailments. ‘Sold by chemiats throughout the world, and the 
Maker, 118, Holborn Hill. Use no substitute.—[ADVT.] 


TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANOR. 


Ge. 64. for Six Months and 11s. for Twelve Months, Post-free in 
any part of the United Kingdom. 


Vols. VI., IXI., XXII. XIII., XXIV., XXV. and XXVI., bound 
in eliotn, 72. each. 


All the other volumes are out of print. Subscribers would do 
well to order volumes as soon as possible after the conclusion of 
each half-yearly volume in March and September, as only a limited 
number are bound up, and soon run out of print. 


Indexes for each half-yearly volume up te VoL X. (eo 
II., V., and X.) inclusive, 34. cask: Pest tree aid. aaa 8 
binding, 1s. 6d. each. 


Holloway’s Ointment, sided by his Pills, pre- 
sents the only rational mode of curing pimples, bolls, carbuncles, 
abscesses, and angun ng diseases. Tainted blood, the fountain 
of these evils, in oroughly purified by the Pills, and its 
evidences on the surface are effectually eradicated by the 
unguent, without pain or dancer. 


CHARGES FOR ADVERTISING. 


ADVERTISEMENTS in 1 PACHAN on OOLUMN—for 
Sixteen Words 


For every succeeding Eight Words... 


i FCC pact ol tho ad permeashanb and ounces 
or. 


Advertisements mast reach the office by 6 p.m. on Tuesday to 
insure insertion in the fellowing Friday’s number. 


OUR EXCHANGE COLUMN. 


The charge for Exehange Notices ta 1s. for the Arst 16 words, and 6d. for 
every succeeding 8 words. 
Portable Span-roof GREENHOUSE, new, 12 by 9, for Ex- 
ohange.—W. HORLEY, Omega House, Toddington, Beds. 
EQuaToRIaL Brax for Sin. or larger telescope, heavy 


and without tremor. Wanted Foot LATHE, Lan 
or Scientific Apparatus.—H. MORLAND, Cranford, Middlesex. 


Í 


WANTED. 
AGENTS WANTED.—Em ae gra 


. for r ipare ome or otherwise. New les used py at 
nneoessary. No risk.—Ad 
ELLS ak Co, 128 8. Bold. atreet, Liverpool. 


EN GLISH MECHANIC.— WANTED, 


Vols. XXIII. and XXIV. for 1874 and 1875. State price. 
D. 200, care of H. Greenwood, Advertising Agent, Liverpool. 


ADDRESS. 
DYES (Query 31390).—* A. L.” 


H will oblige by sending some nf his Proparation or his 
Address to S. KAY, care of J. Eisworthy, 170, Newfoundland-road, 
St. Paul's, Bristol. 


THE BIRKBECK BUILDING SOCIETY'S ANNUAL 
RECEIPTS BXCEED FOUR MILLIONS, 


HOW TO PURGHASE A HOUSE FOR TWO 
GUINEAS PER MONTH, 


S — Pe ARRU att t 
ampton-buildings, Chancery-lang. 

HOW TO PURCHASE A PLOT OF LAND 
FOR FIVE SHILLINGS PER MONTH, 


With Immediate Posseasi either for Bullding or Gardening 
ire parity A ce of the BIRKBECK FRESHOLD 
WD SocI and . Southampton-buildings, Chancery-iane. 


HOW TO INVEST YOUR MONEY WITH 
SAFETY. 


pply at the Office of the BIRKBECK BANK, 90 £30, Southampton. 
bal ings, Chancery -lane. Deposit received at varying rates of 
interest for stated periods, or repayable on demand. 

introduced, 


nt Accounts o ed with parties properl 
wad o Pas minimum monthly balances. 


ard Interest allo on 
Eoglish and Foreign Stocks purchased and sold, and 
are psi men thereon. n i i 
ce hours from 10 to 4; exoept on when the Bank 
elosen at 2 o'olock. On Mon dase tho Back ope anal o'clock 
ín the Evening. 
4 Pamphlet with full particulars may be had on application, 
FRANCIS BAVENSCROFT, Manager. 


OROIDE GOLD 
JEWELLERY 


(Registered). 


THE ONLY PERFECT SUBSTITUTE 
FOR 18 CARAT GOLD. 


Full Illustrated Price List and Opinions 
of the Press free per post. 


No. 9.—White Enamel Dial, in various Sises, 


21s. 
Ditto, superior movement, highly finished, 
258. 
QOIDE WATCHES. GOLD 
QROIDE | These are fashioned after the styles of | (OLD 
those made by the moat approved 
(QROIDE makers of Gold Watches, and in variety GOLD 
ORoIDR and elegance of design, choice finish OLD 
ana perfect mechanism, will bear com: G 
ORODE Parison with the most expensive. GOLD 
QROIDE OPEN FACE, sunk seconds, white GOLD 
enamel dial, four jewels, plain 
ORO or engine. turned case, various GOLD 
sizes %%%. 69% „ 22 * Zis., Wo. 
ORODE GOLD 
HUNTERS, ditto, ditto, ditto ...... 30s. 
QBROIDE G 
KEYLESS OPEN FACE, and 
QROIDE HUNTERS, plain polished and GOLD 
elegantly engraved, jewelled in 
QBOIDE 8 holes, setting hands without G 
r xx 508. 
OBOIDE GOLD 
In various sizes for ladies and gentle- 
ORODR men, safe by post, registered, GOLD 
6d. extra. 
QBOIDE GOED | o 
QBOIDE GOLD 
OROIDE ALBERT CHAINS. GOLD 
QROIDE All the latest fine gold patterns, 10s. 6d. GorD 
Neat designs. .. DSe, 78. 6d. 
QBOIDE| post tree. Goud |>? 
ORO DE “Mr. O. C. Rowe, of whose Orolde GOLD 
Gold Jewellery we have before made 
(ROWE mention, has just prepared in that ma- | (OLD 
terial a new and elegant Albert chain, 
QBROIDE to which he has given the name ‘ The G 
BOIDE Sultan.’ In appearance it is not dis- OLD 
O tinguishable from real gold, and is G 
QROIDE about the best substitute that has yet GOLD 
deen discovered.” — Christian World, 
QROIDE Deo. 28, 1877. GOLD 
QROIDE — GOLD 
ROIDE 
O LINKS AND sTUDS. |GO™P 
ORoIpE Complete set (plain, highly GOLD 
()ROIDE finished,or elegantly engraved) OLD 
post free . . . . 58. 6d., Ga. 6d. G 
QROIDE On comparing it with 18.carat gold, GOLD 
QROIDE the sterling article suffers by the com- OLD 
parison ; for in colour and brilliancy G 
(RODE this new amalgam is really beautiful.” GOLD 


—Oncea Week, Dec. 2 


F.0.0. Exhibition-road, South Kensington. 


C. C. ROWE, 
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ELF HELP TO PATENT LAW.— 


1 8055 ce Ia. COLONTAL AND FOREIGN PATENT UA WS. 
by e GEORGE Davizs Published at the Office for Patenta 


dre aon ha by, GEORGE DAVIBS, O.B. 
heer Davies à Bon). r nea 2 


ATENTS.—Mr. J. C. MEWBUEN, 


BRITISH, FOREIGN, and COLONIAL PATBNT AGENT 
and CONSULTING ENGINEER, gives pro prompt attention 
to all matters entrusted to him. book on Patents sent post 


free.—Offlee for Patents, 169, Net- street, London. 


OTICE TO INVENTORS.— 


N Immediate Protection to au Inventors for £8 8. by 
JULIUS HALL, Patent Agent, Chanoery-lane, Author of 
” Practical Suggestions,” FIFTH EDITION saat published, con- 
taining a chapter on TRADE MARKS; achapter on Method of 
Obtain Letters Patent, and the Cost of same; a chapter i 
taining 130 PRACTIOAL MECHANICAL MOVEMEN 

explanation of each diagram; and a chapter on CAUTION 7 TO 
INVENTORS. Poset-free, 13 stampe.——00, Chancery: lane. 


ATENTS.—Mr.E. P. ALEXANDER, 


OONSULTING gan yea EER a ei ASEET 14, 


PATENTS FOR INVENTIONS.— 
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ON SOME DIFFICULTIES IN THE 
STUDY OF CRYSTALS. 


By J. H. CoLILINS, F. G. S. 
Honorary Sennan = the Mineralogical Society of Great 
ritain and Ireland. 
2. PSEUDOMORPHS. 


I a former paper (ENGLISH MECHANIC, 

April 5, 1878) a 5 was made 
of certain crystal forms belonging to dif- 
ferent systems which might easily be mis- 
taken for each other, and these were called 
deceptive forms. The crystals now to be 
described are such as have the form of one 
mineral and the composition of another. 
They are the results of processes of change 
which are constantly going on in nature— 
in the inorganic not less than the organic 
world. 

1. Hypostatic Pseudomorphs'. These are 
formed by the deposition of mineral matter 
upon the surface of pre-existing minerals. 
It is, for instance, common to find crystals 
of fluor coated on certain planes, or coated 
all over, as the case may be, by a thin layer 
of small crystals of pyrites. is is called 
a“ druse,” and the crystals generally are 

said to be “drusy.” Let us suppose this to 
have taken place on & cube of fluor, and 
after the coating has been completed sup- 
pose the supporting cube to be entirely 
removed by the solvent action of waters 
circulating underground.“ In this case a 
hollow cubical box is formed, which is called 
an exogine® pseudomorph—i.e., formed out- 


important pseudomorphs. They are due to throws so much light on the origin of 
chemical actions which have changed part | minerals. Dwellers in the metropolis have 
only of the original substance, by removal | a fine opportunity of taking up this line of 
or substitution, so gradually that the form | study, as several casea of the noble collec- 
has not been affected. The original crystals | tion of minerals in the British Museum are 
seem to have been under the influence of | entirely filled with pseudomorphs. 
such media as air. water, hydrofluoric acid, The following list of naturally-formed 
fluoboric acid, &., by which (a) some pseudomorphs, which includes the great 
ingredients have been removed, or (b) new| majority hitherto observed, will be useful 
ingredients have been added, or (c) an for reference, and it will at the same time 
exchange of certain ingredients have taken suggest the necessity of caution to all 
place. students who may happen to come across 
Such changes of substance, unaccom- unusual forms. 
panied by changes of form, have often In distinguishing pseudomorphs from 
taken place on a very large scale—for | true crystal forms very great caution 18 
instance, veins of carbonate of iron (chaly- | often necessary. The following hints, how- 
bite) are usually changed into hematite or ever, will much aid the observer :— 
limonite to a greater or less depth from the 4. Metasomatic pseudomorphs have 
surface. by the action of the air and mois- usually somewhat roughened faces, and 
ture. Pyrites near the outcross of a vein is little or no lustre, or a lustre foreign to the 
usually converted into oxide of iron, the mineral indicated by the form. 
“iron hat,” “chapeau de fer,” or “ gozzan” b. Metusomatic pseudomorphs are often 
of the vein, and over large tracts of country | cellular or cavernous in the interior. 
for instance, many square miles in Corn-| © Hypostatic pseudomorphs often bear 
wall and Devon, the felspar of granite | traces of peculiar striations or other surface 
recks has been converted into kaolin ; there markings indicating their true origin. In 
is good reason to believe from the action of | this way casts after or moulds over pyrites 
hydrofluoric acid or soluble fluorides rising | and fluor may be usually detected. 
in fissures from below. d. The internal structure, cleavage, &., 
A great many of these alferation pseudo- of a pseudomorph is unlike that of the 
morphs have been formed—by Sorby and | mineral indicated by the form. 
others—in experimenting with weak solu- © The matrix often bears traces of 
tions, vapours, or fluids, at high tempera- chemical action. 
tures or under pressure, &c. When the}, f. Some crystals may frequently be found 
result of the chemical actions, whether | m which the change is partial only. Thus 
natural or artificial, is to form a more Many felspar crystals are changed only on 
highly oxidised or more electro. negative sub- | the exterior to kaolin, the interior retaining 
5 in the case of chalybite or pyrites all the characters of felspar. i 
converted into hematite, the new bodies are 
called anagene? pseudomorphs; when the Graphite = 7 i r e 
change is in the opposite direction, as when | Salt Magnesite. 
orthoclose is T into kaolin. or rock- 5 80 oa 8 5 
: ypsum $; , Cerussite. 
H V Polybalite Floor Gypsum, Calcite 
8. Petrifactions.—These are results of i Barytocalcite, Magne- 
pseudomorphism. The most general kind site, Scheelite. Galena, 
of petrifaction is that in which a thin Hematite, 
layer of mineral matter is deposited upon 


russite. 
Pyrites, Chalybite, Fel- 
spat, Copper, 


side. , . |an organic substance so as to preserve its | Prase 5 alcite. 
In this particular case, as both pyrites | external form. This is what happens when | Eisenkiesel 55 Calcite. 
and fluor often occur as cubes, it might birds'-nests or eggs are subjected to the | Chalcedony 15 Barytes, Eor Calcite, 
not be possible at all times to trace the | spray of the petrifying springs at Matlock chia eee 
various stages of this formation, but -a thin coating of carbonate of lime is Carnelian 3 Calcite. 
the same kind of drusy coating might be|deposited which preserves the original | Hornstone 15 F jaor OAG, Mica,Chaly- 
100. 


formed, for instance, on a rhombohedron 
or hexagonal prism of calcite, in which case 
the successive steps will be much more 
evident. The hollow boxes, or natural 
moulds, so formed, are subsequently re- 


form. These may be compared to the ; . 
exogene pseudomorphs already described. 5 1 1 7 
If. now, tbe organic substance in the | Pyrites 5 Quartz, Stepbanite, Pyrar- 
interior of such a petrifaction should be gyrite. 


removed by solution, or should shrink and Marcas 3 Farptgs. C ie irs 


filled by a new deposit of matter—say, | fall to powder by decay, and the cavity be site, Selenite, Flaor. 
quartz. In this case we should have a filled up, say, with sulphate of barytes | Malachite 8 Calcite, Cerussite. 
cubical crystal of quartz supporting a druse or carbonate of iron, or silica, and if, Chrysocolla 5, Cerussite. 

of pyrites; and a student not on his guard | finally, the first coating of carbonate of lime 1 ” 55 

against such deceptions might announce 1n | should be removed, a cast, having the form | Pyrolusite 5 Calcite, Magnesite. 

the ENGLIsH MECHANIC or elsewhere that | of the original substance, would be left a Hausmannite „, Calcite. 

he had found quartz crystallising in the form | true esogene. Of this nature are the sand- | Manganite ss Calcite. 

of a cube. He would be, perhaps, still | stone tree-stems, which occur so abundantly Peilomelane » gare eas Pharma- 


in the coal measures, and the pyritous casts | Smithsonite Fluor, Calcite, Magne- 
of ammonites found in the gault. , site, Galena, Pyromor- 
There is a third kind of petrifaction, | Cssiterite 


more likely to do so if the whole coatin of 
pyrites had happened to be removed after 


ait h 
the deposition of the quartz. Crystals Pyromorphite, Felspar, 


formed in this way are termed esogene.“ which is apparently or really more ad 

They are true natural casts. If both cast | analogous to ie 1 lr 085 Cerussite 5 e 

and mould are preserved, the whole com- morphs. This results from the infiltration | Stilpnosiderite ,, Magnesite, Calamine. 

bination is sometimes called an amphigene.* | of mineral matter, usually carbonate of Hematite 12 Fier, Calcite, Chalybite, 

Exogene pseudomorphs are often found lime or silica, into and between the cells of | Limonite Haate Thor Calais 

filled only with water or with mineral solu- | organic substances before decay has set in. * Magnesite, ` Quartz, 

tions, or containing & little loose dust, the | In such cases the minutest details of struc- ee Blende, 
ena, omoi puite, 


ture are sometimes preserved, and the Coruseito Caprita 
character of a piece of wood, a coral. or a | Pyrites „°  Barytes, Calcite, Chalco- 
sponge may be readily determined. Most i 
fossils have been more or less petrified in 


insoluble portion of the mineral removed 
by solution. 
2. Metasomatic Pseudomorphs.’ — These 


cite. 
are the most common as well as the most Marcasite „ ` Fluor, Calcite. 


Calcite 3 Limonite. 


— —— —.ve9᷑ĩ ⅛ĩKʃꝛ;̃ĩ —— ᷑ ᷑ ᷑— hd . * 

$ this manner—sometimes by a mere infiltra- 8 ; 

2 Frecrerec (hypostatos), to be sustained. 8 : > P Barytes * Chalybite. 

2 These successive solutions and depositions are found tion of foreign matter into minute empty | Celestite 75 Blende. 

te be constantly going on, so that there is nothing in the | Spaces, at others by apparently an actual | Fluor 75 Galena. 

above suppositions more than has been proved over and | replacement of carbon by silica. 3 i 5 
5 rubegci 


over aganin. 

3 „ (er) without, and y:veuss (ginomat) to be formed. 

4 eg (es) within, and yiveuzi. 

s asee: (amphi) both; and y.. 

© esra (meta) together with- used sometimes in the 
sense of transposition~and rwa (soma) a body or sub- 
stance. 
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To the scientific student no part of the 
science of mineralogy is more interesting 
than the study of pseudomorphs, and none 
— — . — 


7 aye (ana) upwards. 
® sara (kata) downwards, 


Metasomatic Pseudomorphs. 
a. By Loss of Components, 


Calcite in the form of Gaylussite. ay 
Quartz Pe . Stilbite. 


Kyanite i Andalasi 


eee rr 
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‘Steatite in the form of Hornblende. 


Copper 57 
Argentite 


39 


Cuprite. | 
Pyrargyrite. 


b. By Addition of Components. 


' Gypsum an the form of 


Erubescite 
‘Chaleopyrite 


29 
7 


Anhydride. 
Pinite. 
Autimonite. 


Cuprite. 
Chalcocite. 
Chalcocite. 


c. By Exchange of Components. 


Barytes in the form of Witherite and Barytocal- | Or 


Pyrites in the form of 
Blende i 


39 


Opal 
‘Chalcedony 


Norz.—Oving to 


Par. 3 f, for macrodome” read“ macro- 
dome and brachypinacoid.” 

Par. 3g, for“ brachydome” read“ brachy- 
dome and macropinacoid.” 

Par. 3 h, for “ brachyprism” 
“brachyprism and basal pinacoid.” 

Par. 6, add “This is the combination 
which has recently given rise to a discus- 
sion in the ENGLISH MECHANIC on Kentish 
ragstone crystals.” 

Par. 7. After the word “ prisms” read “a 
pyramid and the basal plane 110,100,101,001 
100,110,111,001. 

After par. 13 add 
| Par. 13 a. “ Oblique prisms of orthoclase 
| and other minerals often much resemble 


read 


rhombohedrons.“ 

Pur. 14. After “cubical forms” add 
“especially when the cleavages are rectan- 
į gular.” 


Topaz, Felspar, Nephe- |In (B). Determination of the True Crystal 


| Calcite 

Floor 3 alci 

‘Gypsum Calcite 

Calcite 71 Gypsum. 

Magnesite s5 Calcite. 

- Chalcedony 9 Datholite. 

Jasper D Hornblende. 

Opal ee ugite. 

‘Cimolite ss Augite 

Lithomarge 5 

ne. 

Kaolin $ Felspar, Porzellanspath, 
Leucite. 

Mica ij Andalusite, Felspar, Sca- 
polite, Tourmaline, Cor- 

f dierite. + 

Hard Fahlunite ,, Cordierite. 

As asiolite 75 Cordierite. 

Fahlanite j Cordierite. 

Esmarkite 77 Cordierite. 

Bonsdorffite „, Cordierite. 

: Chloroph yllite 97 Cordierite. 

Weissite 50 Cordierite. 

Praseolite ” Cordierite. 

Pyrargillite 55 Cordierite. 

Gigantolite ši Cordierite. 

Pinite 5 Cordierite. 

Prehnite 55 Analcime, Mesotype, Leon - 
hardite. 

Tale 75 Chiastolite, Kvanite. Con. 
zeranite, Felspar (?) Py- 
rope. 

Steatite m Magnesite, Spinel. Quartz. 
Andalusita, Chiastolite, 
Topaz. Felspar, Mica, 
Scapolita, Tourmaline, 
Staurolite, Garnet, Ido- 

l crase, Anggite. 

Serpentine 5 Spinel. Mica, Garnet, 
Augite. Chondrodite, 
Hornblende, Olivine. 

Hornblende oF Augite. 

Thlorite pa Felspar, Garnet, Hcrn- 
blende. 

Pyrolusite j Manganite. 

Hausmannite Manganite, 

Valentinite 8 Antimonite. 

Stibiconite 90 Antimonite. 

Kermes a Antimonite. 

Bismuthocre „ Aikinite. 

Minium es Galena, Cerussite. 

«Galena i Pvromornhite. 

Pyromorphite „ Galena, Cerussite. 

Verussite 55 Galena, Anglesite, Lead - 
hillite. 

Walfenite ys Galena. 

Magnetite s Chalvbite. 

Hematite H Gothite, Pyrites, Pharma- 
cosiderite. 

Limonite j Chalybite. 

Stilpnosiderite „ Marcasite, Scorodite. 

Pyrites 5 Vivianite. 

Melanterite us Mispickel. 

“Green Harth 5, Pyrites. 

Pseudotriplite „ Augite. g 

olfram 71 Triphvlline. 

Erythrite 5 Scheelite. 

Melaconite 15 Smaltite. 

Pitchycopperore ,, Chaleocite. 

‘Covellite 35 Chaleopyrite, Fahlerz. 

Malachite i Chalcopyrite. 

Chessylite j Chalcopyrite, Fablerz. 

Petrifactions. 


Ammonites, Wood, &c. 


sponges, Ko. 
Wood, sponge, &c. 
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a delay in the trans- 


mission of the proof, the former article 
(April 5) went to press without the autbor's 


corrections and some small additions. 


The 


more important corrections are the follow- 


ing :— 
Paragraph 2 q, second line, for “ cleared” 


read “cleaved. 


(splitting up water into its 
‘gases, and obtaining therefrom a cheap 


System. 


Par. 14 (which should be 15). After 
“cannot” in fourth line add “always;” 
after “cubical system,” line 10, add “ simi- 
larly three sets of cleavages all equally 
inclined as in calcite will almost certainly 
indicate an hexagonal (rhombohedral) form. 


CHEAP HEATING GAS. 


DURING the early part of the year 1873 

(see p. 502, Vol. XVI.) a method of making 
gas from water by decomposing that liquid 
and passing the hydrogen through a 
petroleum spirit, was introduced to the 
notice of the public, and received some little 
attention from scientific men. The price 
at which this gas could be made was said 
to be about Is. 8d. per 1,000 cubic feet, and 
we believe that it was actually employed in 
lighting some portions of one or more 
towns. Owing, however, to causes of 
which we have no definite information, 
the “new gas” went the way of many 
others, und latterly but little has 
been heard of it. The possibility of 
component 


and readily utilised heating medium, has 
been kept in view by more than one or two 
inventors, and at a recent meeting of the 
Society of Arts Mr. S. W. Davies read a 
paper describing a method of producing 
cheap heating gas for domestic and manu- 
facturing purposes, which, if we mayaccept 
the statements made, shows that the 
problem is solved. The improved process 
is based on that patented by Mr. Joshua 
Kidd, the principle of which was a com- 
bustion of the gases from ignited coal with 
the hydrogen obtained by the decomposition 
of water. The complete gasification of the 
fuel was the most remarkable and the most 
promising feature in Kidd’s process, the 
patent rights in which were acquired by a 
few gentlemen, who in the interim have 
been unceasingly experimenting until they 
have succeeded in producing a cheap gas, 
the advantages of which are so pronounced 
that they no longer delay in introducing it 
to the public. The chief difficulties expe- 
rienced at the commencement of the ex- 
periments have been overcome, and although 
the process is not yet so perfect as could 
be desired, it has reached a stage at which 
it is advisable to make the results of the 
investigations known. When steam is 
passed over incandescent carbon it is 
decomposed, the hydrogen being liberated 
in company with carbonic oxide and car- 
bonic anhydride. According to Langlois 
there is also a small quantity of marsh gas 
present in the resulting gases—his analysis 
giving a percentage composition by volume 
of H 54°52, CO 31°86, CO; 12, and CH, 1.62. 
Those acquainted with the value of chemical 
symbols will see at a glance that, provided 
the water can be decomposed economically, 
a very important heating agent would 


become available for use. Many putents 
have been taken out for methods of decom- 
posing steam, but owing mainly to the 
complicated nature of the machinery pro- 
posed, the production of a combustible was, 
or mixture of gases, has not been vom- 
mercially successful. The apparatus re- 
1 divides broadly into two kinds—in 
the one, in addition to the retort or vene- 
rator in which the gas is produced, a special 
generator is required for the steam: in the 
other, where only one fire is used. a -pecial 
blowing arrangement is necessary, us steam 
and air must be urged alternately through 
the bulk of the fuel, the air being required 
to revive the fire, the temperature of which 
is, of course, much reduced by the loss of 
its heat in splitting up the steam. The 
new machinery is self-contained, is Small, 
compact, and by no means costly. and can 
be easily worked by a labourer of aver:ge 
intelligence. The generator consists of a 
hollow cylinder closed by a cist-iron 
bottom, having a hole in the centre occu. 
pying about a half or a third of the dia- 
meter. Below, and forming part of the 
bottom casting, is a second hollow cylinder, 
equal in internal diameter to the hole above 
it. In this lower cylinder the grate is 
placed, the blast-pipe opening into it below. 
The grate is a loose fit in the cylinder. ad 
is attached to it on one side by a hinge. the 
other side being supported when in position 
by a pin screwed through the cylinder—an 
arrangement which permits of the grate 
being moved up and down, and facilitates 
the withdrawal of the charge. Wu uss 
is being made, the bottom of the sniiell 
cylinder is closed air-tight by means of a Hat 
hinged plate kept up to its seat by a lige y 
lever, or else by a cap held on by means ot a 


bayonet joint. The upper cylinder oon- 
tains a coil of thick wrought-iron pipe, 
protected from the fierce heat of the tire at 


the bottom by a thin layer of gannist.r. 
Both ends of the coil pass out of the exlin- 
der by gas-tight joints through the sites, 
the lower end being connected ton jive 
supplying water under pressure, and + he 
upper to a piece of steam-pipe terung 
ina nozzle tap in front of the blasi-pipe. 
The top of the apparatus is a castin. con- 
taining a hollow inverted truncated cone 
projecting into the interior of the vereriter, 
the largest diameter of the cone beins alonc 
Yin. At the apex is a heavy conieni valve, 
fitting gas-tight, while above the inverted 
cone is a short cylinder, surmounted by a 
hopper containing fuel, the communieation 
between the two being closed by a that 
sliding plate or a valve. To the shorteylinder 
or fuel-box a fiue is attached, used when 
lighting the fire, but closed when making 
the gas. Two smaller openings in the top 
casting are respectively a gas-outlet and a 
peep-hole, the latter provided with a vas- 
tight cap. The whole apparatus is sup- 
ported on three legs connected to the that 
under side of the bottom casting. 

The description of the apparatus 15 
almost sufficient explanation of the process, 
A fire being lighted in the interior of the 
cylinder, the water in the coil is spemlicy 
heated, steam is produced which. accumu— 
lating in the upper coil, becomes super- 
heated; this steam is then disc e. d 
through the blast pipe into the fire, where 
it is converted into gas, which finds its wey 
out by the pipe leading to the gas-muain. Tt 
will be understood that in this arrangement 
the steam jet drags in with it sufficient anr 
to keep the fire burning fiercely, and tne 
principal difficulty in connection with the 
further improvement of the proccss is to 
get rid of the large quantity of nion 
thus mixed with the heating gas. in 
starting the apparatus the valve in tLe : 
main is shut, the plate closing the bottom 
of the ash- box turned back, and the vones! 
valve in the head lifted off its seat by muaas 
of the lever projecting outside. The coll 
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being full of water, the coals and wood are 
ignited, and the furnace chamber being in 
connection with the flue in the fuel-box, 
combustion proceeds with the rapidity due 
to a good draught. The hopper being 
charged with fuel in the shape of medium- 
sized lumps of coal, the fire is graduall 
built up until steam having been produced, 
the blast is put on, gently at first, but in- 
creasing as the fire itself increases, until 
the full intensity is reached. When the 
generator becomes frum one-third to one- 
half full of incandescent fuel, good gas can 
be abundantly produced, and can be at once 
turned into the main. To do that, the 
conical valve is dropped into its seat, thus 
cutting off the communication with the 
flue, the ash-box opening is closed, and the 
gas outlet opened. The manufacture thus 
started, the cycle of operations consists 
merely in the supply of water and of fuel. 
The latter, already in the hopper, is per- 
mitted to enter the fuel-box by removing 
the sliding plate for a moment; it thus fills 
the truncated inverted cove, resting on the 
conical valve, and filling the fuel-box, which 
it will be seen should be of about the size for 
a “charge.” In replenishing the fire, care 
should be taken to see that the upper part 
of that already in the generator 1s becoming 
red-hot, which can be done by means of the 
peep-hole already described. The pressure 
of water in the coil is preferably maintained 
by means of an accumulator provided with 
a force-pump and a gauge, so as to vary the 
pressure if desired. Obviously, a tank 
placed at a sufficient height would give an 
equal pressure, and by either arrangement 
perfect immunity from explosion is obtained, 
as should the steam become of higher pres- 
sure than the water it would become con- 
densed by being driven back into the cold 
water. With a water-pressure in the accu- 
mulator of 15lb. on the square inch, a gas- 
pressure in the generator of over lin. of water 
was obtained ; and with a water-pressure of 
401b. the gas- pressure was 2}in. of water, 
which is considered a good working pres- 
sure. The chemical reactions which occur 
when the blast of air and steam is forced 
through the fuel may be thus stated: Car- 
bonic anhydride is first formed by the action 
of the oxygen of the air upon the carbon of 
the fuel ; that passing upwards through the 
heated fuel takes up another equivalent of 
carbon becoming carbonic oxide (CO: + C 
= 2 CO), the nitrogen passing off unchanged 
as a diluent of the gas. The steam is de- 
composed, as mentioned above, into hydro- 
gen, carbonic oxide, carbonic anhydride, and 
marsh gas, thus adding materially to the 
calorific value of the gas by enriching it 
with carbonic oxide and hydrogen. The 
composition of the gas produced by the 
generator varies slightly with the pressure 
of the water and the kind of fuel, but as it 
is proposed to use a kind of coal (anthra- 
cite) that is now comparatively unutilised, 
we give the analysis of the gas obtained 
from that substance at two different pres- 
sures of water :— 


151b. 60lb. 

CO 228 26˙4 
H 10:0 13˙5 
CH. 49 14 
N 58˙0 ofS 
100-0 100:0 


So much for the quality of the gas; the 
quantities obtained were carefully measured 
by taking the gas through about 100ft. of 
pipe, by which its temperature was reduced 
to about 70° or 60° Fahr. before passing 
imto a large meter. It was found that the 
anthracite and a water-pressure of lölb. 
gave 695 cubic fect of gas per pound of 
fuel, while a pressure of 401b. increased the 
yield to 100 cubic feet and more—a result 
which is believed to be duc to the higher 


pressure forcing more steam and air into 
the fuel, and producing, at the same time, 
better or more perfect combustion. Peat- 
charcoal, wood-charcoal, coke, steam-coal, 
and other non-caking fuels, may be em. 
ployed with good results, but, on the whole, 
anthracite yields the best, and as there are 
vast quantities of that coal in Wales and 
Ireland the home supply is practically un- 
limited. Should the new come into use 
as a means of heating marine boilers its ad- 
vantages will be fully appreciated by steam 
vessels trading to those parts whcre im- 
mense quantities of anthracite are lying 
unused, while bituminous, or steam-coal, is 
exported for the use of vessels calling at 
adjacent ports. 

As to the cost of the gas, and its compara- 
tive value, Mr. Davies stated that, burnt 
under any of the usual well-known condi- 
tions, one cubic foot of coal-gas was equal 
to five cubic feet of the new gas; but he 
has good reason to believe that when the 
new gas is consumed under conditions better 
adapted to its peculiar nature, the economy 
obtained from it will appear to greater ad- 
vantage still. A No. 2 generator, consuming 
about 35lb. of coal, produces 3,500 cubic 
feet of gas per hour, or 35,000 cubic fect in 
a day of ten hours. The cost may be put 
down at about 8s., made up in the following 
way :— 


s. d. 

4 ewt. of anthracite............ 3 6 

Waves of attendant ......... 4 0 
Wood and coal used for light- 

SC ( ( ĩ / ĩ 4 

Total 7 10 


In heating power the 35,000 cubic feet 
would be equal to 7,000 cubic feet of 
ordinary London gas, which at 4s. per 
thousand would amount to 25s., showing a 
very large margin to cover any experimental 
inaccuracies. The heaviest item, it will be 
seen, is the cost of labour, but Mr. Davies 
says that in a series of experiments he made 
with the apparatus, lasting over several 
weeks, one man attended to three generators 
with the greatest ease. It is further stated 
that not the slightest difficulty has been 
experienced in using the freshly-prepared 
gas direct from the generator, without the 
intervention of a holder or pressure regu- 
lator of any kind, and the fact is justly 
regarded as a very important one, and a 
high recommendation to the new gas, which 
is especially adapted for use in clubs, hotels, 
hospitals, barracks (it has been used at the 
Wellington Barracks), workhouses, prisons, 
&e., not only on account of economy, but 
also of cleanliness and quickness in obtain- 
ing the required temperature. There are 
many other advantages connected with the 
use of a pure and cheap heating medium 
which will occur to the reader, and which 
need not be here recapitulated; but, 
assuming the practicability ef the process 
to be as stated by Mr. Davies, we are led to 
believe that the new gas may be used for 
many purposes in the laboratory, as tem- 
peratures of 3,000° F., and even higher, may 
he readily obtained; while by passing it 
through a carburetter containing gasoline 
an illuminating agent superior to London 
gas would be procured. If it isintended to 
use the gas for lighting as well as heating 
purposes, a holder or some means of con- 
trolling and regulating the pressure would 
be required. The drawbacks connected with 
the large quantity of nitrogen, and the fact 
that hydrogen in burning forms water, 
which must be subsequently evaporated, 
were pointed out at the meeting, as also the 
danger from carbonic oxide; but Mr. 
Davies replicd effectively that he had given 
the figures as the matter really stood, and if 
the nitrogen could be elimimated econo- 
mically the new gas would be still better 
than it is represented. We shall see. 
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ASTRONOMICAL NOTES FOR MAY. 
The Sun. 
a At Greenwich Mean Nooa. 
a Souths. a Decli 
a “be 8 8 | nation area 
A 24 7 North. 
| 
h. m. s. h. m. 8. g „h. m. s. 
111 56 58'55a.m 2 34 618 7 2602 87 737 
611 56 28°35 „ 2 53 1816 84 50 2 56 5014 
11 11 56 11:94 „ 3 12 4517 55 18 3 16 32˙9 
16 11 56 9 40 „ 3 32 2519 8 15 3 36 18.73 
21 11 56 20:96 ,, 3 52 19 20 13 9 8 55 58:50: 
26 11 56 46°24 „ 4 12 28 21 9 27 4 15 41-28 


31 11 57 24˙03 „„ 4 32 48 21 56 391 4 35 2407 


There will be no real night after May 22nd, 
as the Sun never descends 18° below the horizon 
subsequently to that date. The Sun’s surface 
is now absolutely quiescent, weeks passing; 
without any trace of a spot. 


The Moon 
Is New at 503m. past Noon on the 2nd; and 
enters her First Quarter at 10h. 324m. p.m. on 
the 9th. She will be Full at 2h. 312m. in the 
afternoon of the 16th; and enter her Last 
Quarter at Ih. 41°6 a.m. on the 24th. 


Day of | Moon’s Age 


Month. at Noon. | Souths. 
| 
Days. b. m. 
1 28˙6 11 29am. 
6 40 8 22°6 p.m. 
11 90 7462 „ 
16 14:0 12143 ,, 
21 19:0 : 4 43 a. m. 
31 290 i 11 228 „ 


The Moon will be in conjunction with Mer- 
cury at 3 a.m. on the 3rd; with Mars at 7 a.m.. 
on tne Gth ; and with Venus 4 hours later; with 
Jupiter at 11 p.m. on the 2lst; with Saturn at 
4 in the afternoon of the 26th; with Venus 
again at Noon on the 28th; and, lastly, once- 
more with Mercury at 7 a.m. on the 30th. 


SE 
o » 88 
ouy GN 
urod N 2 
8 Wor o © ao 2 
gi ajsuy a “| 2 
© D ° % => 
A) 83 23 22 5 
o A 2 23| o 
2 gA A RAIS 
Re 
8 O | 8 8 2 a 
322 „ alk 
E a ag d a aa ee 
Rm 8 5 — nA & 
Y = 
rene 
al woy | 8888 5 
= IU 
Ong he ee Se 
2 | Wed N | 5 
gj moy 888 
oO 5 . ra . Jò 
B) 2; | paesi 
A E . By 9. 8 
4 S. SS AREE 
iy 2 5 a 
3 
z 8 A 2 25 2 2052 
G. a j + 
gs 8.3 CONAN H e 
g 8 8 = N GH 
= — 128 8A 
* A — vat 
o | __’ + ++ ++ 7 
2 . i 
8 Su | OOOO OO a 
E | 
+ Sent ort O 
3 g f Fa 
3 y 8 a) S: 
2 © e 8 2 8.8.8 a 
8 seq code e 5 g 
8 335 3888882 3 
8 88882 2, 
35886. 
A 84922 
* 
quo 
ion | 238888 


156 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 683. 


Aprit 26, 1878. 


Meroury 

Isan Evening Star (in the sense of crossing 
the Meridian after the Sun) up to the 6th, on 
which day he comes into inferior conjunction ; 
and, as intimated below, crosses the Sun’s face. 
After this he becomes a Morning Star, and may 
be -n before sunrise towards the end of the 
month. 


sg Right | Declination 
28 n North. Souths. 
Ag | 
h. m. eg h. m. 
1 3 43 18 546 0 27˙1 p.m. 
6 2 52:8 16 24°7 11 58°1 a.m. 
11 2 45°0 14 38:2 11 28°5 „ 
16 2 38:7 12 52:9 11 26 ,, 
21 2 38°6 12 08 10 42°9 „ 
26 2 45°2 12 73 10 29.8 „ 
31 2 58:1 13 54 10 23°0 „ 


Starting thus from a point quite close to 
6 Arietis, Mercury will travel in a south-wes- 
terly direction in Aries until about the 18th of 
May, when he will begin to retrace his path 
(which will now, however, trend less towards 
the North) through a barren part of that con- 
stellation. 

We have briefly referred above to the pheno- 
menon of chief astronomical interest which 
will occur during the month of May the 

Transit of Mercury, 

a little more than half of whick will be visible 
in England. Although, of course, possessing 
less scientific importance than a Transit of 
Venus, the passage of Mercury across the Sun’s 
disc presents much that is interesting to the 
amateur. Especially will the earnest student 
avail himself of the opportunity to investigate 
the phenomenon of the “ black drop,” or “ liga- 
ment,” visible at the ingress of the planet: a 
phenomenon which, in the case of Transit of 
Venus, has introduced such discordance in 
observers’ estimations of contact between the 
limbs of the planet and the Sun. Should the 
sfternoon of May 6th be fine, Mercury may be 
watched from his entry upon the Sun’s face 
until sunset (which takes place in London at 
Th. 28m.) ; at which time, as we have intimated 
previously, he will have got rather more than 
half way across the Solar disc. 


As viewed in an ordinary inverting astrono- 
mical telescope, the planet will enter on to the 
Sun’s disc at the point marked ain our figure 
(45° towards E. from the N. point), and at 
Sunset at 7h. 20m. will have arrived at that 
marked b. 


The First External contact h. m. s. 


at Ingress will occur on 
May 6th 3 12 25 G.M.T. 
Internal contact at Ingress 3 15 32 „ 
Least distance of Centres 
of Mercury and the Sun... 7 0 4 „ 
And, as we have said above, the Sun will set at 
7h. 28m. The egress of the planet will not 
occur until nearly 10h. 48m. p.m. 


% ⏑—Rê ‚ — ⏑ꝛ , 


Venus 
Is a morning Star during the whole of May, but 
is waxing in phase and decreasing in diameter; 
thus, pro tanto, becoming a less interesting 
telescopic object. She attains her greatest 


elongation West (46° 7’) at 6 a.m. on the 2nd. 
She will be in conjunction with Saturn at 11 
a.m. on the 6th. 


Sal p 
Right ae 
be 8 1 Declination Souths 
AH | 
h. m. Pore h. m. 

1 23 414 2 3338. 9 4˙8 a. m. 
6 0 C'l 1 03 9 38 „ 
11 0 18˙2 O 39 6N. 9 32 „ 
16 O 38˙7 2248 9 29 „ 
21 O 58°5 4 139 9 30 „ 
26 1 18:7 6 5383 9 35 „ 
31 1 39:3 7676 | 9 44 ,, 


A path extending through a considerable part 
of Pisces, but in a region entirely destitute of 
any conspicuous stars. 


Mars 
is invisible. ’ 
Jupiter 
Is a morning Star during the entire month, but 
rises a little before midnight at the end of it. 
He continues in a very bad position for the 
observer. 


Cai oa er 
Right | Declination. 
7 8 iste, | South. Souths. 
Ax | 
h. m. 9 2 h. m. a.m. 
1 20 34:9 19 52 5 597 „ 
6 20 36:3 19 1˙0 5 405 „ 
11 20 37˙3 18 58˙0 5 219 „ 
16 20 38˙1 18 56˙1 5 30 „ 
21 20 88:6 18 55˙4 4 43˙8 „ 
26 20 38:8 18 55˙9 4243 „ 
31 20 38:6 18 57˙6 4 45 „ 


Starting thus from a point somewhat to the 
South of the two 5 mag. Stars x and pin Capri- 
cornus, Jupiter will travel, approximately in 
the Ecliptic, through a void part of that con- 
stellation. 

Jupiter’s Satellites. 


Day of 


Month| Satellite. |Phenomenon. 


h. m. 8. 
1 Ec D 2 35 51 a. m. 
1 SR E 211 0 „ 
I Tr E 3 31 0 „ 
II Sh I 3 24 0 „ 
1 Sh I 145 0 „ 
1 Trl 3 3 0 „ 
IT Oc R 348 0 „ 
1 Sh E 440, 
I Oc R 234 0 ,, 
IT Ec D 12 53 32 p.m. 
IV Sh I 2 8 Oa.m. 
I ShI 3 38 0 „ 
III Tr E 4 2 0 „ 
1 Ec D 12 61 55 p.m 
IT Tr E 12 44 0 „ 
1 Tr E 1 42 O a. m 
III Sh E 2 49 0 „. 
II Ke D 3 27 16 „ 
1 Ec D 2 45 49 „ 
II Tr I 12 17 O p. m 
II SR E 12 51 0 „ 
1 Tr I 1 11 O a. m 
25 IV Oc R 2 0 0 „ 
25 1 Sh E 2 19 0 „ 
25 II Tr E 313 0 ,, 
25 I Tr E 3 31 0 „ 
25 1 Oc R 12 44 O p. m. 
30 III ShI 3 17 Oam. 
31 II SR I 12 32 O p. m. 


Ec. Eclipse; Oc. Occultation; Tr. Transit of 
Satellite; Sh. Transit of Shadow; D. Disap- 
earance; R. Reappearance; I. Ingress; E. 
es. The printing of a phenomenon in 
italics indicates that its visibility is rendered 
doubtful, cither by the brightness of the twi- 
light or by the proximity of Jupiter to the 
horizon. 
Saturn 
Is still very close to the Sun, and will be hardly 
visible until next month. 


Uranus 


Is now approaching the West; and should be 


looked for as soon as ever it is dark enough. 
He is in quadrature with the Sun at 11 a.m. on 
the 16th. 


og ight | Declination 

8 8 North. Souths. 

As 

h. m. 8 h. m. 
1 | 9515 13 481 | 7131 p.m. 
6 9 515 13 47˙8 6 53˙5 „ 
11 9 51°6 13 47:0 6 340 „ 
16 9 51˙8 13 45˙8 6145 „ 
21 9 52˙1 13 44°2 5 65:1 „ 
26 9 52°4 13 42:1 5 35˙'9 „ 
31 9 52:9 13 39°6 5166 „ 


An exceedingly short path described a little to 
the North of the 5th magnitude Star y Leonis. 


Neptune 
Continues to be invisible. 


Shooting Stars 
May be expected on the night of the 18th. 


Greenwich Mean Time of Southing of 
Eleven of the Principal Fixed Stars on the 
Night of May lst, 1878. 


Star. Souths. 
h. m. 8. 
a Ursæ Majoris 8 17 46°31 p.m. 
ô Crateris 8 34 44:82 „ 
B Leonis 9 41602 ,, 
n Virginis 935 060 ,, 
B Corvi n ae ... 9491713 „ 
a Canum Venaticoru . 10 11 34 56 „ 
Spica Virginis . . 10 39 56:27 „ 
n Urse Majoris . . 11 3 6123 „ 
Areturus . . 11 31 7:89 „ 
a Libres 12 5 439 „ 
B Libre 12 31 18°72 „ 


The method of determining the Local Mean 
Time of Transit of either of the Stars in the 
above list will be found on p. 60 of Vol. XXIII.; 
and that of finding the instant of its Meridian 
Passage on any night in May on p. 393 of 
Vol. XXII. 


THE LATHE.—I. 
By FRED. Horrman, Engineer.. 
HE consideration of the lathe includes also 
that of boring, tapping nuts, screw- 
cutting, brass-finishing, polishing, facing up, 
lapping, and of all chucks and devices used in 
E J. 
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these processes. A lathe may be described as 
a circular revolving shaft, to which any work 
may be fixed and made to revolve, each part of 
the material thus fixed coming successively into 
contact with a cutting, polishing, or other tool. 
It consists of a bed of about the height of 
a man’s elbow from the ground, generally of a 
double I section, securely fixed by two bolts at 
each end to two legs of any desired length apart, 
according to the length of the work to be 
slided on the lathe. Next there are two head- 
stocks, one fixed and one movable, to suit the 
length of the work to be turned. The fixed 
headstock consists of a casting, whichis of a U 
form, being bored or filed out for brasses and 
adjustments for the spindle. The movable 
headstock fits the bed closely at the bottom, so 
as not to shake sideways, and has a round 
spindle in its upper part parallel and opposite 
to the other shaft in the fixed headstock, and 
capable of being screwed nearer or farther to 
the other to any degree of nicety. This is done 
by a hand wheel, either on the centre of the 
movable spindle or a couple of inches below 
it (Fig. 1). The spindle of the lathe may be 
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supported in straight or conical bearings, and 
with or without back gearing. A tail-pin is 
necessary to prevent back-lash or end-long 
play. A bolt secures this headstock to the 

the-bed. There is usually a cone of three or 


DESCRIPTION OF A PHONOGRAPH. 
By Sur.rorp BIẽůùu WELL, M.A., LL.B. 


QEVERAL articles on the phonograph have 
already appeared in the ExoLIsn Me- 


four pulleys on the shaft to vary the speed, and | CHANIc—I shall therefore assume that readers 


there must also be some contrivance for throw- 
ing the wheels of the back gearing out of gear. 
Each headstock has a steel centre fitting taper 
(1 in 16) in the headstocks. The end of the 
spindle nearest the rest is screwed for a face- 
plate, jaw, or bell (sometimes called a bottle) 
chuck to fit on. The speeds of lathes vary with 
the material to be cut, and some lathes, espe- 
cially those for screw-cutting and brass-finish- 
ing, have a driving apparatus (Fig. 2) arranged 
to give two speeds to the lathe, and besides this 
many screw-cutters are arranged to be driven 
either by a crossed or open belt, so as to re 
verse the motion and send the saddle back 
without unlocking the nut at all. It is needless 
to say that this is a safeguard against locking 
on to the wrong thread of the leading screw. 
The back gearing gives a slower motion, and 
consequently increased power to a lathe. Most 
pulleys, particularly those running at a high 
speed, have their peripheries convex, to prevent 
the strap coming off. A common slide-rest is 
a rest arranged so as to give any desired 
motion (in a straight line and given horizontal 


are acquainted with the nature and principle of 
the instrument. 


The most important part of itis the cylinder. 
This, in my phonograph, is a hollow brass cast- 
ing, 4$in. long and 4łin, in diameter. It is 
mounted upon an iron spindle, fin. in diameter 
and 16in. long, at one end of which is a winch 
handle. Upon that part of the spindle which 
lies between the handle and the cylinder a 
screw is cut, having eight threads to the inch. 
The other end of the spindle is left plain. The 
cylinder having been turned perfectly true, a 
screw is cut upon its surface of exactly the 
same pitch as the screw upon the spindle—i.e., 
eight threads to the inch. The depth of the 
spiral groove thus formed is 1-l6in., and its 
breadth is I-16in. It is better to cut it square, 
and not V-shaped. Two brass bearings for the 
spindle are made of the following dimensions— 
length, 2}in.; thickness, ljin.; height, Izin. 
One of these has an inside screw corresponding 
to the screw upon the spindle. Each bearing 
has two holes for screwing it to the support, as 
may be seen in Fig. 1, which is engraved from 
a photograph of the instrument. 

The cylinder, spindle, and bearings being 
completed, ten pieces of wood must be prepared 
as follows :— 

A is 12in. x 9}in. x l}in. 

B is 3in. x 3in. x l}in. 

C is similar to B. 

D is 5$in. x 5łin. x lin., and has a circular 
hole, 2}in. in diameter, cut in its centre. 

E is similar to D. 

F is 5}in. x 54in. x in., and has a hole, lin. 
in diameter, in its centre. 

G is 5}in. x 2}in. x zin. 

H is similar to G. 

I is Sin. x 2}in. x zin. 

K is similar to I. 

Band C are the upright supports for the 
bearings, one of them being shown in Fig. 1. 
The position of the others is indicated by the 
letters corresponding to them in Figs. 2 and 3. 

The uprights Band C are fixed near the ends 
of the baseboard, A, by means of 2}in. screws. 


plane) to a cutting tool, at the same time! D and F are screwed together (see Fig. 1), and 


afording it a secure support. First of all, there 
is a piece of cast iron of this section (Fig. 
3), having four bolts fastened in the top 
for holding down the tool. The bolts are turned 
with a collar, which fits ina corresponding hole 
in the top piece of the rest. The slipping 
round of the boJt when the tool is tightened is 
prevented by the little pins underneath, as 
thown, which fit half in the pin and half in the 
rest. 

Now a few words as to the difference among 
makers of lathes in the details of their top rests. 
Some make their rest flat at the top, as shown, 
others have asquare platform on the top, with 
a ledge alJ round for the tool. This plan, 
though probably of great use in some special 
cases, has the disadvantage that the tool cannot 
be turned at any angle to suit the work. It 
also makes the packing underneath the tool 
hang over the rest, and so often get in the way 
of the carrier. Other makers, as Whitworth 
and Hand, usea triangular clamp (Fig. 4), held 
down by a large bolt with a fine thread at the 
top, and incapable of turning round at the 
bottom. In every case the set screws should be 
steel, not iron; they may be cut with a stock 
and die if the scale is taken off and the steel 
well softened. 

(To be continued.) 


the two are then fixed perpendicularly upon G. 
G is joined to I by a pair of hinges. The two 
ends of I are screwed to the baseboard, but the 
holes in I are zin. larger in diameter than the 
screws which pass through them. The heads 
of the screws are effectively enlarged by iron 
washers fin. in outside diameter. The object 
in this arrangement is to allow a certain amount 
of play in the board, I, for purposes of adjust- 
ment. When properly adjusted the screws 
may be tightened, and the board firmly fixed 
in position. E is attached perpendicularly to 
H, and made rigid with two small triangular 
pieces, which are not shown in any figure. H 
is hinged to K, and K is fixed to the base in 
exactly the same manner as I. Through the 
middle of I is passed a brass screw-bolt, the 
square head of which is fixed in I. The screw 
goes through an elongated hole in G, and is 
titted with a round milled brass nut. It is well 
to place a washer under the nut. Screw-bolts 
of this description are used for fixing the ex- 
panding bodies of ordinary photographic 
cameras, and may be had of any optician. H 
and K are fitted with a similar bolt. Two 
rather stiff pieces of steel spring are attached 
to the ends of I, and extend for a little distance 
underneath G. These springs tend to separate 
G and I, or rather to cause G to turn back- 
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wards, like the lid of a box when opened. One 
of the springs may be seen in Fig. 1. The nut, 
of course, works against the springs. When 
the nut is screwed up tight G and I approach, 
and may be made almost to touch each other. 
When the nut is loosened the spring causes G 
to rise. Very delicate adjustment is thus ren- 
dered possible. H and K are fitted with similar 
springs for a similar purpose. 

We come now to the diaphragms and points. 
The diaphragm which receives the voice is fixed 
over the circular hole in D, as shown in Fig. 2. 
It consists of a circular plate of very thin iron 
4in. in diameter. Ferrotype plate will answer 
the purpose very well, but thin charcoal iron is 
better. It is, however, possible to have the 
iron too thin. I should say that about two- 
thirds the thickness of an ordinary ferrotype 
plate is the best. The point is made from a 
knitting-needle about 1-20th of an inch in 
diameter, which must be very hard—one which 
can be bent is of no use. The original point 
had better be broken off, and a new one ground 
upon an oilstone. For this purpose the needle 
is held at an angle of about 30 degrees with 
the stone, and is constantly turned round. The 
point, having been made tolerably sharp, is 
polished and cut off witha file. The part so 
cut off is 3-16ths of an inch long. 


ndicularly 


This has now to be attached pe 
to the centre of the diaphragm, and the method 
of doing so is as follows: — The diaphragm is 
laid upon a sheet of glass, and a little spot in 
its centre—about jin. in diameter—is scraped 


clean with a knife. This must be done care. 
fully and gently, or a bulge will be produced. 
The fragment of knitting-needle is then taken 
up with pliers, and its blunt end, having been 
moistened with soldering fluid, is held above 
the flame of a spirit-lamp, and touched with a 
piece of tinfoil. With a little manipulation a 
small bead or globule of tin may thus be made 
to adhere to the end. The scraped spot on the 
diaphragm is now moistened with soldering 
fluid, and the diaphragm is supported at some 
distance above a small spirit flame. Thering 
of a retort stand forms a convenient support. 
The butt end of the point, with tin globule 
attached, is then applied to the scraped spot 
with pliers. In a few seconds the globule 
melts, when the lamp is instantly removed, and 
the point manipulated with the pliers, so as to 
be perfectly upright when the tin hardens, 
which will take place ina few seconds more. 
The point will then be found to be firmly 
attached. ‘The diaphragm and point must, 
after this operation, be thoroughly washed with 
soap and water, and slightly oiled—otherwise 
they will rust. The only precaution to be ob- 
served is to apply no more heat than is just 
necessary for melting the tin. Too much heat 
will- warp the disc and, if it is a ferrotype, 
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‘blister the japan. The soldering fluid consists 
of equal parts of hydrochloric acid and water, 
in which is dissolved as much zinc as possible. 
A pile of books will be found useful for steady- 

ing the arm while manipulating the point. 
`The diaphragm is fixed in its place by means of 
-a brass flange (like a camera flange), 4in. in 
-gutside diameter, with a 2łin. opening. Four 
. screws are used. 

The seeond diaphragm is made of parchment 
paper, like that used for covering jam-pots. It 
is din. in diameter, and is gummed over the hole 

in E on the side remote from the cylinder (see 
Fig. 2). When the gum is dry the diaphragm 
is moistened, and again allowed to dry, when 
it will be found to be as tight as a drum. 

The second point is exactly like the first, 
though it may with advantage be a trifle 
sharper. It is not attached directly to the 
paper diaphragm, but toa steel spring, which 
may be seen in Figs. 2 and 3. This is a piece 
of mainspring in. wide and 2fin. long. It 
is fixed above the hole in E by means of two 
strips of brass, as shown in Fig. 3, and is just 
so much bent that the end of it, when free, is 

Zin. distant from the plane of E. The power 
Of this spring may, however, be varied within 
<onsiderable limits without appreciable diffe- 
rence in its performance. The point is fixed 
to the spring in the same manner as to the iron 
disc, but the same care as to over-heating is not 
requisite, and the operation is consequently 
easier. Before the spring is screwed in its 
place a loop of sewing silk is attached to the 
«entre of paper diaphragm by means of a piece 
-of court plaister jin, square (see Fig. 4, where 
A is the piece of plaister, B the loop). The 
length of the loop must be such that when it is 
-airawn over the spring just above the point, the 
end of the spring may be nearly in the plane of 
E. The spring is thus caused to draw the 
paper drum even tighter than before, and its 
anner surface is rendered slightly convex. 

Another flange carrying a short rim or spout 
2s now screwed round the paper drum. A paper 
resonator is made to slip over the short rim or 
spout. It is a cone made of two or three thick- 
nesses of stout drawing paper. Its length is 
18in.; diameter at small end 2{in., and at large 
end 7in. The resonator greatly reinforces the 
sound when the phonograph is speaking. A 
-wooden mouthpiece like those used for speak- 
ang-tubes is inserted into the hole, F (see Figs. 
1 and 2.) 

The instrument is now complete, but it will 
‘require careful adjustment before it can be 
used. In the first place the screws which 
attach I to the base must be loosened, the 
‘milled nut on G screwed up tight, and the 
‘piece, I, shifted about until the point on the 

‘aron disc is exactly in the middle of one of 


‘the grooves on the cylinder, and barely touches 


the bottom of it. Then the screws must be 
tightened, and this part of the apparatus is 
finally adjusted. The same process is repeated 
-on the other side, but in this case the adjust- 
ment is not quite final, as will hereafter be 
Seen. 

The next thing is to procure suitable tinfoil. 
This should be rather stout—about 15 square 
‘feet to the pound — and should be cut into 
pieces 14hin. by 4łin. Before putting a tin- 
‘foil upon the cylinder the two nuts are removed, 
and the diaphragms turned back out of the 

way. A little gum brushed along one end of 
the tinfoil will be sufficient to keep it firmly 
‘an its place; the join must be carefully 
smoothed, The diaphragms are then turned 
back to their places, and the nuts screwed on. 
The nut on G is screwed up just far enough to 
cause the point on the iron diaphragm to touch 
‘the tinfoil very lightly. The handle is then 
turned about a quarter of a revolution, causing 
the point to make a short scratch on the tin- 
foil. The nut on G is thereupon loosened, 
withdrawing the point from the tinfoil, and 
the nut on H being screwed up, another turn is 
given to the handle. If the scratch thus pro- 
-duced exactly coincides with the former one, 
well and good: if not, the screws attaching K to 
the base must be loosened, and K shifted about 
until absolute coincidence is attained. The 
utmost accuracy on this point is essential. 

The instrument may now be considered fit for 
‘mee. Loosen the nut on H, so that the point on 
the spring may be well away from the tinfoil, 
zand serew yp the nut on G, so far that the 
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point on the iron diaphragm may score a well- 
defined furrow on the tinfoil when the handle 
is turned. Turn the handle with as great 
regularity as possible, at the rate of about one 
turn per second, or a little slower. Speak 
loudly and distinctly into the mouthpiece, 
putting the mouth as near as possible to it, 
without actually touching. When you have 
finished, withdraw the point by loosening the 
nut, turn the handle backwards until the 
cylinder is in its original position, and screw up 
the second nut until the second point presses 
lightly but steadily upon the bottom of the 
furrow. Then put on the paper resonator, and 
turn the handle at the same speed a3 before. If 
the adjustments are perfect, the result will be 
astonishing. 

I will conclude with a few general remarks 
and hints. 

It will be observed that this instrament has 
two diaphragms, whereas Fdison’s latest have 
only one, which does both the receiving and the 
speaking. I have made many experiments 
with the object of dispensing with one of the 
diaphragms, but I have never, under any cir- 
cumstances, obtained so good results with one 
as with two. Mr. Preece told the Physical 
Society that the employment of only one wasa 
„retrograde step?’ Reason and experience 
lead me to concur in his opinion. 

I do not believe that iron and parchment- 
paper are the best possible materials for the 
diaphragms, thongh they are better than any 
others which [ have hitherto tried. The great 
fault in the iron appears to lic in its tendency 
to resound forcibly to certain overtones in 
certain vowel sounds. I have tried to overcome 
this by coating the diaphragm with indiarubber, 
but with no great success. I think, however, 
that a ring of indiarubber between the dia- 
phragm and the flange has an undoubted effect 
in diminishing the nuisance. The steel spring 
is subject to independent vibrations of a 
similar nature. These may be damped by 
causing a piece of soft mdiarabber to press 
lightly upon it at a point about zin. below the 
lower strip of brass. I have also found it an 
advantage to wrap indiarubber round the top 
of the spring before screwing it on. 

I believe that the mouthpiece of a telephone 
would give better results than that of a spenk- 
ing tube. A long resonating mouthpiece like 
that which Edison first used is worse than 
useless. 

The point on the steel spring should be made 
to turn very slightly upwards instead of being 
perpendicular. In the latter case it is liable to 
produce a squeak something like that of a slate- 
pencil when drawn upright across a slate. 

If the points are too sharp, they will cutand 
scrape the tinfoil; if too blunt, the articula- 
tion will be muffled. After the points have 
traversed the cylinder 200 or 300 times, they 
will require sharpening. This can be done 
with a small oil-stone, without removing them. 

In conclusion, I may mention, for the 
encouragement of those who wish te make a 
phonograph, that the performance of the 
instrument here described is at least equal to 
that of any which has hitherto been exhibited 
in London. 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 


PROCURAL, AND LODGMENT.* 


Br Jonn WATSON WARMAN, 
Associate of the College of Organists, London. 


PART I. — GENERAL TREATMENT IN 
MANUFACTURE. 


f, E will be seen that, in the instances given, 

there is no provision for separate wind for 
Pedale to keep it distinet from the Manual 
for fear of disturbing the intonation of 
the latter. The simple reason is, that such 
treatment is founded on insufficient informa- 
tion, The Ped. will disturb the Manual less in 
the proportion of 1 to Z'than one part of the 
Manual will disturb the other. See fully in 


DETERMINATION OF NUWBER OF PRESSURES. 


(12, j.) 

g. Great Organ. (See Swell Organ, also 
Reeds.) It is a very grave mistake to hava the 
Great on too heavy a wind; its dignified oha- 
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racter is likely to suffer. Its Pipes are gene- 
rally the nearest both performer and auditor, 
and its Registers usually numerous, power- 
ful, and large enough for the Touch to be 
perilled. A heavier pressure for the Great 
Reeds, particularly if there be no Solo Organ, is 
good ; but it must be remembered that there is 
here no means of rendering this treatment 
available to improve the Great to Ped. Coupler 
as a supplementary of the Pedale, for it would 
not do to deprive the latter of the benefit of 
the Reeds of Great, unless it Pedale of such 
size as is rare indeed in English Organs. 

See further in Aud. of TREDLE (I, y.), also 
BORROwWINGS (26, e. to end). 

h. Reeds. These are the first that should 
receive the increase of pressure — first, because 
they acquire a great addition of aplendour by 
such treatment; second, because they are 
radically liable to weakness in the upper 
notes, therefore the increase can be applied 
to that portion; third, from the fact that a 
separate Pallet for the Reeds enables these to 
be taken off the coupling of that Manual to 
Pedale (see more fully in Swell Organ, d., ante); 
this applies with more force to that than to any 
other Manual —scarcely at all, indeed, to the 
Great (see g. preceding). It may, therefore, be 
laid down that the application of additional 
wind-weight to Swell Reeds is one of the first 
uses to which the increase of pressure may be 
legitimately applied, partieularly when there is 
no Solo Organ. 

Scarcely inferior is the importance of 
heavier wind to the Pedale Reeds, particu- 
larly where there is a Sole, only it must be 
borne in mind here that rf these latter be 
numerous enough one or more should remain 
on the lighter wind, the Pedale having to sup- 
plement the entire Organ. 

With regard to the Choir it may be laid down 
that the Reeds should never be ona heavier 
pressure, except, perhaps, sometimes in very 
large instruments; for it is important to retain 
variety in the Reeds as well as in the other 
Registers, and this is greatly aided by varying 
the pressures; as just pointed out with reference 
to the Pedaſe: 

i, With reference to the Solo Organ, when it 
has two pressures the Tubas will of course be 
on the heavier; but it is of the highest im- 
portance that one or more Reeds be kept on the 
lighter wind, which latter will, or ought to be, 
here quite strong enough to give them fall 
justice. 

There remains now only the Great Organ ; 
this must be treated more according to circum- 
stances than either of the other Manuals. A 
large Organ will obviously better have its Reeds 
on a heavier wind; also, if there be w strong 
Pedale 16 Red, the Great Reeds should 
always be brought to match it; but note, the 
neceswity of this ceases when there are suitable: 
Reeds on the Solo that can be united to the 
Great. On the other hand, when the Pedale 
is feeble, or the touch of the Great is feared, or 
there is but one Reed on Great, then the-pres- 
sure for latter may well be unincreased. This- 
last objection (the presence of only one Reed on 
Great) only has weight in this way, that just for 
the sake of one Register the parting-off seems a 
waste; on the other hand, when there is but’ 
one there is all the mere necessity in many 
cases that it may be made the most of. 

See farther in Ave. of Teges. (1, y.), also 
BORROW NOS (26, e., to end). 

j. It must be borne in mind that in large 
instruments two Pallets at bottom become 
almost a practical necessity; and, by having a 
separate one for the Reeds, not only may the 
two pressures be easily secured, but all the 
large Registers have a Pallet under them. 


k. Counters. It is obvious that these may 
exert a very important infiuence on the Appor- 
tionment of pressure; thus, if there be Choir to 
Great in sction at same time as Swell to Great, 
it is manifest that pressure of both Swell and 
Choir stand affected, and this is, in fact, one of 
the cases in which a light wine for Choir is very 
valuable. Octave couplers also must always 
be taken into consideration with great careful- 
ness, for they virtually double the resistance. 
Manual to Bed. Couplers alse make a difference, 
though of a more varying character; thus, in 
most cases,. all the Manuals admit of being 
coupled tothe Pedale, but n SPECIFICATIONS . 
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(see that Depart.) it will be conclusively shown 
how that, with a commensurate Pedale, this is 
often not necessary, and sometimes mischievous. 
I kave divided the Couplers (structurally) into 
three kinds—viz., Ordinary, clearing or clear, 
and partial or part. The first is the usual 
kind. The second are of author's contriv- 
ance; thev are simply such as are kept inde- 
pendent of some other Coupler that would 
otherwise he involved in their use; thus, the 
Great to Ped., as it ordinarily exists, is an in- 
volved Coupler, for the drawing of the Swell to 
Great of course virtually brings on Swell to 
Ped.,and thisin practice is often found exceed- 
ingly inconvenient (see SprciricaTions). The 
Coupler is transformed into a Clear one by 
simply rendering the action independent of the 
Swell to Great (see Tove and Cour IRR actions, 
and CLAVIERS), so that if Swell to Ped. be re- 
quired that actual Coupler must be drawn. 


I. A Part Coupler (this also is an idea of the 
author’s) is one which acts on only a part of the 
particular section to which the attachment is 
made; thus, when the Swell Reeds are on a 
separate Pallet, the Swell to Ped. may well be 


constructed to avoid this Pallet, thus adding 


much to the utility of that Coupler (see Speci- 
VICATIONS), the full Swell being thrown on to 
the Pedale only by the drawing of the Swell to 
Great. It will be obvious that these last-men- 
tioned two particular Couplers should not both 
exist in one instrument, or the Swell Reeds will 
be cut away from the Pedale entirely; neither 
is it necessary—either will most materiaily and 
sufficiently reinforce any fairly commensurate 
Pedale. But the most important Part Couplers 
are those which give Sub or Super-oct. to 
Pedale; the former is, as will by-and-by be 
realised, of immense value, particularly to a C 
Clavier, but the terrible break involved has 
hitherto prevented its use, except in a very few 
eases (see Dprs. of CoupLers). This offen- 
siveness is practically veiled by making the 
Coupler a Partial one — viz., operating 
only on the deepest Registers, the Chorus 
and Reeds for the most part remain- 
ing untouched. The Pipes should also 
run deep enough to still further veil the 
break, G G G (that is, the & G Ped. Key) 
furnishing the best limit. If we add a Part 
Super-octave, this taking jast those Stops (or 
or in a snail Pedale only one Stop) which the 
other avoids, the break of the Sub is hardly te 
be detected without searching for, and it itself 
will perform the same cerering office for the 
Super. 


m. It is manifest that all these Couplers 
may exert a modifyme influence on tne 
Apportionment of Pressure. Thus, with re- 
ference to the Part Coupler, if the Peda be 
incommensurate, and there be no Solo, the 
allotting a separate wind to the Swell Needs 
(and generally Swell Mixture also, if present) 
may be looked on as almost a matter of course. 
So, on the other hand, in the instance of 
the Clearing Coupler, if the Great be by the 
use of this rendered so much more valueble to 
supplement the Petinle, there will be less neces- 
sity t trouble about heavier wind for Swell 
Reeds, particularly as the Swell to Ped. now 
miolves these on the Ped. (at same time bear 
in mind that additional pressure fcr Swell 
Reeds is always valuable). Thus, also, as in 
the Part Coupler as applied to the Pedale, its 
value in that Section is so great that it may well 

be considered almost a regular thing to have 
‘two pressures to the Pedale where two exist 
in the Organ, always bearing in mind tbat 
access to the two fed. Front-boards (382 WIND- 
‘CHEST) must be provided for. 


n. Hitherto the Couplers have been assumed 
as not thrown on anv Pneumatic; where they 
are there is not, of course, the same risk of 
heaviness to the iinger, but it must not be for- 
gotten that resistance has not ceased—being 
merely, in fact, transferred to the ‘Pneumatic ; 
and the power and promptitude of the latter 
must be borne in mind, just as in the former 
case the resistance to the finger hat to be con- 
sidered. 


O. Touch. This, involved with Pallet and 
Pneumatic, has, of course, been partly con- 
sidered in what has already been said. See more 
at length in Palis (on Depart.) and Pneumatic 
Action (Den. o Toucn-actiony. It will 
be sufficient hers to remark that Box, Com- 


pound, Elastic Face, &c., Pallets, do materially 
lighten Touch, and, therefore, render con- 
sideration of latter less involved in that of 
Apportionment. The Counter-Butt and Rock- 
ing kinds being balanced, obviously render the 
particular pressure a matter of little, if any, 
moment; but the first of these is suitable only 
for the Pedal Organ, and the second, though 
of the greatest real value, can hardly command 
universal adoption, as it is rather more elabo- 
rate, is not removable, and demands a Sound- 
board bar of as much as jin. thick. 


p. It must be borne in mind that all the 
Claviers are not at all times under precisely the 
same rules as regards Touch-weight; thus, in, 
say, a Cathedral instrument, the Pedal may 
be, perhaps, a little heavy, comparatively ; 
the Choir and Great must be light, as con- 
stantly in use and often for rapid work; the 
Swell—as being less defined in its nature, and 
therefore, hardly so suitable for rapid play— 
may, perhaps, be allowed a little more resist- 
ance (and here again is the heavier pressure 
favoured); the Solo, being in the Cathedral 
instrument comparatively little used, may, 
perhaps, also be allowed a little more resistance. 
All these are as supposing the Full Organ 
insure light by the throwing of the Couplers 
on the Pneumaiic. Observe, they are to be 
viewed only as permissible defects; very per- 
fect Organ should have allits Touches right, and 
at all powers; and it may also be laid down 
that in Concert Instruments the Solo touch 
must be as perfect as any, as likely to be in 
many cases very largely required. See fully 
under Head of Touch in Depart. of CLAVIERS. 


q. Bellows. When Combined Bellows (see 
7, f.) are used, or Double-feeders (see 6, u.), 
endeavour so to arrange that the heavier pres- 
sure docs not have a disproportionate amount 
of Feeder area driving upon it while lighter is 
not in operation to relieve; see on (II, z). 
Doubdle-feeder may be said to be imperative 
only by reason of confined space (sce 6, v.); 
also BORROWINds (21, w.). 


r. Augmentation of Treble. This, of course, 
wül exercise an influence over the distribu- 
tion of the pressures; go over all that has 
been said in own Head (commencing at 9, x.). 
Yt has not hitherto been gone into in con- 
sidering the Apportionment, and it will be dis- 
tinctly understood that the author is strongly 
in disfavour of Augmentation of Treble by 
pressure, except in such cases as it can be done 
without sacrificing any other desirable effect— 
that is to say, supposing there be but two pres- 
sures inan Organ, it will manifestly be a more 
effective plan to give the heavier, say, to the 
entire Reeds than to expend it in a mere aug- 
mentation of the Treble, particularly as the 
latter can be obtained otherwise (see 1, y.). It 
ig quite trae that the Flue upper portions 
might be comprehended in the heavier pressure; 
and where both effects can be secured there can, 
of course, be not the least objection—only care 
must be taken. Thus, in case just stated, the 
Trebles of Reeds and Flues would obviously 
be on same pressure. Only, as the Organ 
enlargee and pressures increase in number, 
may there well be one apportioned for 
Augmentation of Treble, if latter be found 
desirabie. 


s. With regard to the departments to which 
increasing Treble pressure may be applied the 
following general rules may be laid down: 
The Pedale may be said never to require it, 
being too short in its range for any weakening 
upwards to become palpable. The Choir may 
be said not to require it as a rule, for if correctly 
compounded (see Spc.) it should have—accord- 
ing to author's views—a good proportion of 
4ft. Flute tone, and this will prevent tendency 
to weakness in Treble. The Solo certainly 
does not require heavier Treble pressure, for, 
as will be seen in Synopses (sce own Depart.) and 
SPECIFICATIONS (see that Depart.), the difficulty 
here is to get the lower portion commanding 
enough: (this, of course, only applies to the 
Flues). 

t. With that regard to the Swell its com- 
position ought properly (see SpeciFICATIONS), 
combined with the slow bias so frequently and 
conveniently used in that Section (see 3 p.), 
to prevent any weakness at top. There 
-remains only the Great, and this, as will have 
boen seen (2.c and d, and on), is, in fact, the 


Section which has most frequently and fully 
received it. A very good way will be to give 
one wind—the heavier—to the whole of the 
Reeds (and perhaps Mixture), and upper half 
of the Flue work; and the lighter to the- 
remainder. This, of course, is not in con-. 
formity with what has been said about the. 
Reeds being more in need of Augmentation of 
Treble than the Flues, but it has the great 
convenience of making the Swell nice for- 
coupling to Ped, and yet without involving 
two Pallets throughout; the cutting off Reeds. 
from Swell to Ped much removes the disadvan- - 
tage of their increasing downward power.. 


u. In instances following will be given as. 
many Exemplary Arrangementsasis practicable - 
in a matter in which treatment must obviously 
vary much in special cases, and with each of 
these is incorporated direction with. reference 
to Augmentation of Pressure. 


v. It will be seen in these Examples that the. 
Arrangement just instanced at last part of 
purag. 8 is freely used. Where the Reeds 


are sufficiently strong, or the utmost economy 


is desiderated, the two Pallets may be applied. 
only to the portion corresponding with the 
Pedale. Or the Reeds-Basses, and, perhape, 
Chorus. Basses, may be apportioned off on the 
lighter wind ; the heavier thus for tops of Reeds 
and whole of Flue, except, as just said, suck 
portion as accompanies Reed- Basses. 


* INSTANCES EXEMPLARY, 

w. For actual Selection of the number, or 
exact amount, of the pressures see DETERMINA- 
TION, a little on (12, h.). The following Ix- 
STANCES are placed as nearly as possible in 
author’s estimation of merit. 


x. Two Pressures. One Man. 1. Heavier 
to Trebles of Reeds; 2. Heavier to whole of 
Ped.; 3. Heavier to Reeds. No. 1 is the most 
admissible, and might be applied toa Chamber 
Organ. No. 2 will be useful when Pedale is 
weak. No. 3 is only recommended in a public 
Organ, and where a small Instrument has to 
fill a large space. 


y. Two Man. 4. Heavier to Swell Reeds and 
Chorus (see also 11, a.), and Ped. Reeds and 
Chorus; & Heavier to Ped. Reeds (and Chorus. 
if any) and whole of Swell; 6. Heavier to 
whole of Swell and whole of Pedale; 7. 
Heavier to all Reeds both Man. and Ped.; 8. 
Heavier to whole of Pedale; 9. Heavier to all 
Reeds of Great, and all Reeds of Ped.; 10. 
Heavier to Trebles of all: Manual Reeds; 11 
Heavier to Great Manual Trebles generally ; 
11 a. Heavier towhole of Swell except bottom of 
Reeds and bottom of Chorus, the exact amount 
being made to correspond with Pedale. (See 
also at end of these Instances (11, z); also 
also BOoRROwIN ds (26, e, to end). 


(To be continued.) 


CANOES AND CANOEING.—III. 
(Continued from page 55.) 


I the last part of my article on the above a 

slight mistake occurs in reference to the 
centreboard : it should occupy that part of the 
canoe between the foremast and forward end of 
the well; by placing it in this position it is 
entirely out of the way of the canoeist. It 
should be of }in. iron plate, instead of 3in., the 
latter being too heavy. I now proceed to: 
describe the rigs mostly used. 

Rig.—There are many kinds of rigs adopted 
in canoes. For instance, the standing lug, 
sprut, lateen, sliding. gunter, China lug, &c., 
but the best for all purposes is the lug, as it 
holds a good wind, is easily managed, and, 
when the halliard is let go, comes down with 
a run. Perhaps the most handy for cruising is. 
a kind of revolving lug, having a light batten 
let in a hem across the sail, formed by sewing 
a piece of wide tape over the batten, as in Fig. 
l, by attaching a light line to the fore end of- 
batten, and bringing it down the edge of the 
sail through rings, thence threugh a block on 
the boom along the latter, and made fast to a 
small cleat on the after end ; by this means the 
sail can be reefed by hauling on the line, and 
two or three reef-points on the after end of the 
batten may be tied to keep the slack of the sails 
out of the way. The dotted lines show the saik 
when reefed. This plan was introduced on ths. 
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Humber by one of the members of the eastern 
branch of the canoe club. For the mizen sail 
a modified form of the sprut I consider best, as 
it can be easily reefed by hauling on a small 


line without turning round; it is shown on Fig. 
2. The 


means of a wide tape. Along the top of the 
sail rings are sewn, and a line passes from the 


top of the sprut through the rings, thence 


through a small block on the masthead, and 
down to the well. When this line is hauled 
tight the sail is reefed up, and a small trian- 
gular sail remains, which is very useful when 
lying-to, fishing, &c. All lines should lead to 
the well, within easy reach of the canoeist, 
cleats being fixed to the side decks. 

The best cleat for canoes is Paget’s patent, 
made by Fisher, ironmonger, Fleet-street, 
London, one turn being sufficient to hold a line 
perfectly tight. When running before a stiff 
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breeze or heavy sea, the mizen should always 
be furled close, or even taken in, as a canoe 
will always sail better and be more under con- 
trol. The best material for sails is strong 
cotton sheeting, which may be had wide enough 
to cut the sail in one piece; the mainsheet 
may be fast to the boom at any part convenient. 
All lines should be of woven cord, which is 
made by Good, King William-street, London ; 
this kind does not harden when wetted. The 
painter is best made fast to the stern-post, and 
brought along the deck to a cleat near the right 
hand, round which it is made fast. A very 
useful article when on a long cruise is a pair of 
wheels for transporting the ,canoe overland. 
These may be easily constructed of some hard 
wood. Each wheel should be 12in. in diameter, 
with brass boxes running on iron axles fastened 
to wooden axle-trees, to the centre of which a 
kind of wooden trough is fixed by means of a 
strong screw. This forms a support for the 


sprut is made fast to the sail in the 
same way that the butten is on the mainsail, by 
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keel of the canoe. A line is made fast on each 
side from the deck to the axle-tree, so that she 
sits firmly on her keel, being balanced in the 
middle of her length. The whole arrangement 
may be pushed before the traveller like a truck. 
When the wheels are not in use the linch pins 
may be taken out, and the wheels and fittings 
stowed under the deck, which will serve as 
ballast. The writer has found them very use- 
ful while cruising on a rocky coast and on 
tidal rivers. Amongst the various fittings a 
cruising canoe requires the following will be 
found useful :—A brass or galvanised iron boat- 
hook (useful when coming alongside a vessel 
or pier) ; a strong woven cord towline, about 
soft. or 40ft. in length; a light galvanised 
anchor, with folding stock and woven cord 
cable; a small compass swinging on gimbals, 
with Singer’s patent dial—the northern half 
black with white points, the south half vice 
versd. This is very useful when crossing lakes 
or channels, especially when in a fog or at 
night. A small powerful lamp is very useful, 
when on tidal rivers especially. Clothing 
should be warm, and carefully protected from 
water when not on the wearer. When on 
strange waters, charts, and sailing directions to 
accompany them, will be found necessary. 

I have now come to the end of my brief 
article on canoes. If any of my readers have 
been induced to invest in a canoe, I can only 
hope they may enjoy a cruise during the coming 
season with safety and pleasure. If any in- 
formation is required on any particular part of 
my subject I shall be quite willing to answer 
any queries through the columns of this 
journal. E. H. J. 


THE ANALOGY BETWEEN LIGHT 
AND SOUND.—II. 
By Pror. W. F. BARRETT. 


WE must now pass on to consider the progress 
of sound and light waves through space. 
Obstructions are met with, and the waves may be 
either quenched or bent aside or thrown back. Now 
these separate motions go by the name of absorp- 
tion, refraction, and reflection. Let us take the 
last named first. When a ray of light strikes a 
polished surface it is reflected in such a manner as 
to make the angle of reflection equal to the angle 
of incident, and in the same plane with it. This is 
shown on this diagram (Fig. 1. 

If R R be a reflecting surface, and C O perpen- 
dicular to it, then a ray of light striking the re- 
flecting surface in the direction of B O will make 
the angle, B O C, with a perpendicular falling on 
the polished surface equal to the angle, C O B; 
tbat is, the angle of ection will be equal to the 
angle of incidence; and if it falls at any other 
argle, it will make the angle of reflection precisely 
similar to the incident angle. If it falls perpen- 
dicularly on the mirror, it will be reflected back in 
the same direction. An experiment is arranged 
here by which you will be able to see the equality 


of these angles of incidence and reflection. Here is 
an oxyhydrogen lamp, and in the front of it a 
mirror, and on the mirror is now falling a beam of 


light. You will see as the direction of the beam 
falling upon the mirror is altered, so also is the 
angle at which it is reflected; aud the scale 
attached shows that the angles made by the incident 
and reflected ray with the normal always correspond. 
Exactly the same law holds good with regard to 
sound. I have here two tubes, A and B (Fig. 2), 
which are for the purpose of preventing the decay 
of sound in the manner I explained just now. The 
tubes are now placed at right angles to one another. 
In front of the tube, A, is a source of sound, S, 
muffled except so far as the open end of the tube is 
concerned ;* in front of the other tube, B, is a sensi- 
tive flame, F, and at present you perceive no action 
upon the flame, though the soun (an electric bell) 
is going on. As soon, however, as a reflecting sur- 


FJC. 
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face, R, is placed at the base of the tubes, tben 
we find that the sound which travels down the first 
tube, A, is reflected from the mirror, passes back 
tbrough the second tube, B, and now powerfully 


_ * The box is broken away in the engraving to show the 
interior. 


unignited gas, forms a sound reflect 

and able therefore to replace the solid red > 
But whatever the reflector may be, it is only in one 
position i 
the flame, and that position, when found, is such 
that the axis of each tube makes corresponding 
angles with the surface of the reflector. 


Apri 26, 1878. 


agitates the flame. If, instead of using a polished 
surface, 
I dare say we shall 
the flame to make evident. Further you observe 
that a batswing gas flame, or even a sheet of 


such as this mirror, I simply use my hand, 
obtain sufficient reflection for 


surface, 
ector, B. 


that it produces the mazimum effect on 


Precisely 
in which the light from a 


the ition, in fact 
nde at the end of one tube would be reflected 
along the ether. 


7 C. 2A 


So far we have dealt with plane mirrors. With 
curved reflectors sound is affected in the same way 
as light. In this diagram (Fig. 3) S 8’ represents 
two concave mirrors; ata certain spot, C or C', in 
front of either mirror, termed the focus, a source 
of light or sound is placed. Divergent rays emitted 
from the focus and falling on the mirror, are reflected 
as a sheaf of parallel rays, which striking the second 
mirror, are there converged to a 55 
focus in front of it. As concerns light this fact 
is probably familiar to you all. it is easily 
illustrated by this large pair of concave, or rather 
parabolic mirrors on the table before you. The 
mirrors are some thirty feet apart, and yet you see 
a lighted candle placed in the focus of one gives us 
a very bright spot of light—in fact, an image of 


Apri 26, 1878. 
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the eandle—on the little transparent screen held in 
the focus of the other. At any other intermediate 
spot the light is more diffused, and therefore less 
brilliant. Using the electric light in place of our 
little candle, the light scattered from the dusty air 
enables the course of the reflected rays to be readily 
traced by every one in this large audience. In like 
manner & sound focus or a sound image may be 
obtained in place of the luminous one. Inasmuch 
as only one person at atime could ascertain this 
fact, we must fall back upon a sensitive flame to 
reveal it to us all simultaneously. Moreover, the 
great advantage of the flame is the small surface it 
exposes, and ita extraordinary power of acoustic 
discernment, if I may ure the expression. The 
source of sound I shall use is a loud ticking watch 
enolosed in a padded case which has a movable cap 
on one side. In one focus of the pair of mirrors wa 
have a sensitive flame; and we ahall find, I trust, that 
as soon as the watch is bronght between the focus 
of the distant mirror, we shall have the flame beat- 
iog time to the ticking of the watch. It is so, as 
you ses. Placing the little eap over the watch 
immediately you find the flame is silent. Taking 
the cap off again, the effect is renewed. Even by 
turning the face of the watch towards the flame, 
that is, away from its adjacent mirror, or moving it 
slightly out of the focus, the effect ceases; but 
placing it in the focus once more, you have evidence 
of the reflection of sound. I think that is sufficient 
evidence of the fact that both light and sound can 
be converged by reflection to a focus * 

Not only do light and sound obey the same laws 
of reflection, but they obey similar laws when re- 
fracted Light on passing obliquely from a dense 
medium toa rare one, or vice vers, is bent out of 
its original course—it is refracted. So also is sound. 
Passing a beam of light through this convex lens, 
you see by the smoke in the air that the light is 
brought t) a focus, just as it was by the concave 
mirror. If we take a thicker lens, the light is 
brought to a focus much nearer. Now what I want 
to show you is a similar experiment as regards 
sound. This can be accomplished not by passing 


a ee S 
* This experiment, together with other practical appli- 
cations of a sensitive flame in illustrating the reflection, 
refraction, and interference of sound, were first demon- 
strated by the lecturer in a paper he read before the 
Royal Dublin Society in January 3, 1868, an abstract of 
which was printed in the proceedings of that Society 
and reproduced, it may be convenient to state, in the 
Chemical Nes and other scientific journals. In an article 
on the analogy of light and sound published in the 
Quarterly Journal of Science for January, 1870, these 
experiments are referred to, and from that article is taken 
the Fig. 3, in the lecture. The beautiful experiment with 
the tubes, Fig. 2 (communicated to the Royal Society by 
Dr. Tyndall, on February 2, 1874,) is due to Mr. Cottrell, 
from whose note in the proceedings of the Royal Society 
I have pleasure in making the following extracts :— 
A vibrating bell contained in a padded box was directed 
£o as to send a sound-wave through a tin tube, BA (38in. 
long, Iiin. diameter), in the direction BS, its action being 
rendered manifest by its causing a sensitive flame placed 
at S to become violently agitated (see figure). The in- 
visible heated layer immediately above the luminous por- 
tion of an ignited coal-gas flame, issuing from an ordinary 
bat’s-winz burner, was allowed to stream upwards across 
tbe eud of the tin tube BA at A. A portion of the sound- 
wave issuing from the tube was reflected at the limitin 
surfaces of the heated layer, and a part being transmitted 


an 
e 


through it, was now only competent to agitate slightly the 
„ flame at S. The sound appeared elsewhere; 
tected by tho heated layer, it travelled through a 
eas tube, AF; a sensitive flame at F becoming at once 
85 any agitated. This agitation of the second flame, F, 
pia inued as long as the heated layer intervened ; but as 
Sina it was withdrawn, there was no reflection of the 
ee ne flame at F remaning steady, while the one at 8 
piace nieme agitated, Exactly the same action took 
when the luminous portion of a gas-flame is made 
scribe ting layer, bnt in the experiments above de- 
need ae Invisible Jayer above the flame only was 
the fla J proper adjustment of the pressure of the gas 
to the ane S could be rendered so moderately sensitive 
through irect sound-wave that the portion transmitted 
the fam the reflocting layer was incompetent to affect 
the bar 3 „Then by the introduction and withdrawal of 
rende wing flame, the two sensitive flames F and S could 
1 ima alternately qmescent and strongly agitated. 
ween Get is here atforded of the perfect analogy 
jected fro ight and sound; for it a beam of light be pro- 
A, in the « B to S, and a plate of glass be introduce at 
beam will sare Position of the reflecting layer of gas, the 
the directi divided, and one portion will be reflected in 
through tpo AF and the other portion transmitted 
s0und- wav ` glass in the direction S, exactly as the 
portion b e 18 divided into a reflected and transmitted 
y the layer of heated gas or flame. 


sound through glass lenses, which are much too | little or no effect is produced on the flame. Thus 


dense for the purpose, but by passing rays of soand 
through convex lenses of some medium slightly 
denser than air, such as carbonic acid gas. I have 
here a collodion balloon which is being filled with 
that gas; this, when it is inflated, will form a double 
convex lens. If we now take our sensitive flame, F, 
(Fig 4), and place the collodion balloon, B, between 
the source of sound, S, and the flame, we shall 
have the refraction ef sound made evident by the 
convergence which takes place when the waves of 
sound pass through the balloon. I will place the 
watch at such a distance that it does not affect the 
flame, and then introduce the balloon, so that the 
focus falls on the root of the flame, which will cause 
the ticking to be made evident. Taking the sound 
lens away there is no action; putting it between 
again you see a considerable action. Even with an 
ordinary child’s indiarubber balloon sold about the 
streets, you may, by filling it with the air from 
your lungs, produce a denser medium, and obtain a 
very fair refraction of sound in this way.® 


Now, if we pass from the reflection and refraction 
of sound to the absorption of light and sound, we 
shall find that similar laws hold good here. When 
a ray of light passes through a continuous medium, 
it undergoes neither refraction nor reflection; but 
when this medium is broken up by any other 
mediam of a different density, then every beam of 
light which enters the second medium undergoes re- 
flection at the surface. If, therefore, we havea ray 
of light frequently passing from one medium to 
another, it will be frequently reflected and refracted, 
and every time it undergoes this reflection the trans- 
mitted ray willbe weakened. This accounts for the 
fact that if you take some perfectly transparent 
crystal like rock salt, and crush it into powder, it 
becomes opaque in the same way as transparent ice 
is perfectly opaque when in the form of snow. I 
have now to show you that we can produca this 
opacity by two perfectly transparent substances in 
the case of light and in the case of sound. I have 
here a trough containing water focussed upon the 
screen. In this trough I will pour a clear solution 
of tartaric acid, and then add also a clear solution 
of bicarbonate of soda. The moment they come to- 
getuer we shall obtain an effervescence, and the 
bubbles of transparent gas will be so numerous that 
opacity will result, and the screen, you observe, 
becomes quite dark. Tbe bubbles are perfectly 
transparent in themselves, but owing to their 
number they reflect the light so frequently that it is 
entirely obstructed from the screen, and scattered 
back towards the lamp and the audience. When 
the bubbles clear away the light is again able to 
pass through. Now I want to show pos an exactly 
similar phenomenon in the case of sound. The 
apparatus consists merely of a source of sound, 8 
(Fig. 5), in the case of stunted metronome, enclosed 
in a padded box with a hole on one side, and a row 
of gas jeta, C, between the seund source and the 
sensitive flame, F. Two conical reflectors of tin or 
cardboard, R R, are advantageous additions. The 
gas is now turned off, and the flame is loudly beat- 
ing time to the strokes of the mstronome. I will 
now light three small jets of gas, and keep their 
flames considerably below the lower edge of the re- 
flectors. You see the flame instantly stops its 
motion, though the metronoms is still going on. 
The reason of this is as follows :—The jets of gas 
produce columns of heated air, and these columns 
have a different refractive power to the oool air, 
and hence the pulses of sound, passing through the 
space between S and F, undergo reflection at every 
surface of hot air, and we bave the sound so 
weakened by these successive reflections that very 


* When we examine more closely this analogy in the 
case of refraction, we see that the following difference 
exists:—A sound-beariug wave encountering a second 
medium delivers up its vibration to the particles of the 
new medium, whereas a luminiferous wave is, in every 
case, propagated by the same medium ; the ether, which is 
assumed to pervade transparent bodies, and refraction is 
accounted for by the relative density of the ether within 
such bodies. In both sound and light, however, refraction 
is caused by the change in the velocity of the wave-front, 
Hence, both sonorous and luminous waves, passing from 
one medium to another, are bent towards tho perpendicu- 
lar or the reverse, according as the velocity of propaga- 
tion in the former is greater or less than that in the 
latter. Accordingly, in both sound and light a certain 
angle exists, calle the limiting angle of refraction,” 
whose sine is found by dividing the less by the greater 
velocity. If the angle of incidence exceeds the limiting 
angle, the ray, either of sound or light, is internally or 
totally reflected,“ and is, therefore, unable to pass out of 
the medium. The velocities of sound in air aud water are 
ng 1,090 to, 4,700, so that the limiting angle for these me lia 
is about 154°; no sound, made in the water. however loud 
it may be, could be heard in the air if the obliquity of the 
incident rays exceeded this extremely small angle, 
measured from the normal t» the surface of the water. In 
the case of lizht, the limiting or critical angle for the 
same two media is 48}? : the ratio of the velocities of light 
in air and water being approximately as 4 to 3. Many 
beautiful illustrations of the total reflection of light might 
be given; the metallic lustre, which bubbles of air in 
water often present, is due to this cause, or a glass rod 
made red hot at one end will apparently glow at the dis- 
tant end, the light traversing the rod by repeated internal 
reflection. The internal or total reflection of sound has 
niso been established by experiments on the Lake of 

Genera. 


we have exactly an analogous case to that which 
we had a moment ago in the effervescing liquid. So 
far, then, for the analogy we have traced in the 
general absorption of light and sound waves. 


THE NEW METAL GALLIUM. 


HE metal galliam, which is the latest discovery 
amongst the recognised elements, was first 

seen by M. Lecocq de Boisbaudran in the autumn 
of the year 1875, and so named by him in honour 
of the land of its discovery, France. Like its four 
predecessors made known within the last 20 years, 
galliam was discovered by the process of spectrum 
analysis, applied in this instance in a special manner 
contrived by the ingenuity of M. de Boisbaudran 
bimself, long eminent as a spectroscopist. ‘The 
spectrum of gallium is characterised by two marked 
violet lines, the lesa refrangible of them being 
especially brilliant. Hitherto the new metal has 
been recognised only in certain varieties of zinc 
blende, that of Pierrefitte in the Pyrenees having 
furnished the chief portion of gallium hitherto 
obtained from any source whatever—nearly half a 
ton of this ore having been employed by M. de 
Boisbaudran to furnish the dozen grains or so of 
metal wherewith he has been able to establish the 
leading properties of the element. In its appearance 
dat manifests a general resemblance to lead, 

ut is not so blue-tinted or quite so soft, though it 
is readily malleable. flexible, and capable of being 
cut with a knife. Like lead again, and unlike zine, 
gallium is not an easily volatile metal. Unlike lead, 
however, it acquires only a very slight tarnish on 
exposure to moist air, and undergoes scarcely any 
calcination at a red heat. The specific gravity of 
gallium is a little under 6, that of alaminum being 
2°6, that of zinc 7°1, and that of lead 11°4. A moat 
remarkable property of gallium is ita low melting 
point. It liquefies completely at 86° Fah., or below 
the heat of the hand; and, still more cariously, 
when onca melted at this temperature, it may be 
cooled down evon to the freezing point of water 
without solidifying, and may be kept unchanged in 
the liquid state for months. Indeed, in the original 
communication of its discovery to the French 
Academy, it was described as a new liquid metal, 
similar to mercury ; but on touching with a frag- 
ment of solid gallium a portion of the liquid metal 
in this state of so-called sur- fusion it at once solidi- 
fies. Ualike lead, again, galliam is a highly orystal- 
line metal, its form being that of a square octahe- 
dron. In its cehmical habitudes the rare element 
gallium shows the greatest analogy to the abundant 
element aluminum. In particular it forma a sort of 
alum not to be distinguished in its appearance from 
ordinary alum, but containing oxide of gallium in- 
stead of oxide of aluminum or alumina. 

But the chief interest of gallium, from a scientific 
point of view, is connected with the history of its 
discovery. All previously known elements have been 
discovered, so to speak, accidentally, and their pro- 
perties have been not in any way foreseen, but rather 
met with as subjects of surprise; but the blende of 
Pierrefitte was deliberately taken up for examina- 
tion by M. Lecocq de Boisbaudran in the expectation 
of finding a new element. The existence of an 
element having the characteristic properties of gal- 
lium was, moreover, upon entirely different grounds, 
predicted very definitely by a Russian chemist, M. 
Mendelejeff, in 1871, and in a more general way 
several years earlier by an English chemist, Mr. 
Newlands. This double prediction was based on a 
study of the relations of the kaown atomic numbers 
of the elements. These numbers have only lately 
been perceived to form a tolerably continuous seris- 
tion, which, again, is associated in a remarkable 
manner with the seriation im properties of the 
elements themselves. In the series of numbers, 
however, certain terms are here and there missing, 
and in particular a number was missing which 
should belong to an element having properties inter- 
mediate between those of aluminum and iridium. 
What these properties would be was predicted in 
most minute detail by M. Mendelejeff in 1871. He 
predicted, for example, that the specific gravity of 
the missing metal would prove to be about 5°9. 
Operating on very small quantities, M. de Bois- 
baudran, in the first instance, found the specitic 

ravity of gallium to be 4°7; but on repeating his 
determination in 1876, with special precautions and 
on a somewhat larger though still very small scale, 
he found it to be exactly 5 935, certainly a most 
remarkable fulfilment of the prediction with regard 
to it. 

In a recent number of La Nature, M. G. Tis- 
sandier gave the following acount of the extraction 
of a quantity of gallium by M. de Boisbaudran, 
accompanied by a description of some of its pro- 
perties:— Without shriaking from the delicate and 
frequently troublesome operations mnec3ssary in 


* This form of the experiment has not been publishod 
before; it ia advisable to havea acrocn of glass on each 
side of the flames, ns shown by the dotted ling. To Dr. 
Tyndall is due the first arranzement for exhibiting this 
effect, of which the foregoing is merely a simplitication. 
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treating a mass of blende weighing 4,300 kilo- 
grammes, he has succeeded, in collaboration with 
M. E. Jungfleisch, in getting out 62 grammes of 
gallium. If, say these gentlemen, “we take 
account of inevitable losses and of a few grains of 
gallium remaining in the various products of our 
operations, we may estimate the proportion of 
gallium in Bensberg blende at about one part in 
sixty thonsand, or 16 gp eee per kilogramme. 
The small proportion of matter to extract will 
sufficiently explain the large amount of time con- 
sumed in its extraction.” 

The preliminary operations were carried out at 
the works at Javel, belonging to M. Léon Thomas, 
a successful mauufacturer as well as patron and 
student of science. The 4,300 kilogrammes of 
blende were concentrated in a mass weighing about 
100 kilos., containing the whole of the gallium. 
From Javel, this mass of concentrated stuff was 
transported to the laboratory of M. Lecoq de Bois- 
` baudran at Cognac, and, after further concentra- 
tion, was purified and reduced to a metallic condition 
at the Ecole de Pharmacie, at Paris. After a long 
succession of attacks by acids and alternative pre- 
cipitations, the metals associated with gallium, such 
as zino, iron, cadmium, iridinm, &c., were elimi- 
nated. The gallium in the residue of tho solutions 
from which the other metals had been separated was 
got in the metallic condition by the action of the 
electric current. 

The deposition of metallic gallium,” say Messrs. 
Lecoq de Boisbaudran and Jungfleisch, is only 
carried out successfully under certain special con- 
ditions. The intensity of the electric current, for 
instance, should vary with the state of the solution, 
but the surface of the negative electrode should 
always be small, relatively to that of the positive 
electrode. In one of our operations, by which we 
got 8 grammes of gallium in twenty-four hours, forty 
Bunsen cells (18 centimetres high) ranged in eight 
parallel rows, each of five cells in tension, acted on 
a negative electrode, the double surface of which 
did not exceed 15 square centimetres, while the posi- 
tive electrode had a development of about 450 square 
centimetres. The metal, on being thrown down 
cold, frequently forms long threads of crystals 
which take on the appearance of needles, fixed 
normally to the electrode by one of their extremi- 
ties ; some few have reached the length of 3 centi- 
metres. Above 30° the metal runs in drops, which 
coalesce at the foot of the electrode.“ Our illustra- 
tion shows the appearance presented by the crystals 
of gallium presented on behalf of the operators to 
the Academy of Sciences by M. Berthelot, in its 
sitting of February 18th. These crystals, which 
have a distinct greyish-blue metallic lustre, belong 
distinctly to the octahedric system, but their angles 
have not yet been measured, their faces being 
slightly rounded. They are mounted on small glass 
stems. and kept under a glass globe from the con- 
tast of the air. 

Crystallisation was effected by introducing a 
platinum wire carrying a particle of solid gallium 
into the metal cooled to 10° or 15° C. below its 
melting point. After the lapse of a very short 
period, varying, from 3 to 10 seconds, octahedric 
crystals show themselves, very slightly modified at 
their summits by traces of their base. The crystals 
shown in the accompanying drawing are the full 
natural size. If the crystals are not promptly 
withdrawn as soon as formed, the metal reacqnires 
part of its lost heat, solidification slackens, and the 
base enlarges. 

Gallium is a hard and malleable metal; it takes 
under the hammer the polish of the anvil, but rapidly 
grows harder and brittle, and is then liable to fly 
to pee: In spite of its relatively considerable 
hardness, gallium leaves on paper strongly defined 
marks of a bluish-grey colour. It retains ita lustre 
in the atmosphere of a laboratory constantly loaded 
with acid vapours, and undergoes no alteration in 
appearance in boiled water. In aérated water it 
tarnishes slightly. 

Gallium, which melts at 30°, may be kent super- 
fused in a tube hermetically sealed. MM. Lecoq 
and Jungfleisch have prepared a certain quantity of 
it in this condition. It remains fluid like mercury, 
and when the tube is inverted it creeps along the 
glasa like melted wax. In a liquid condition, gal- 
lium has the brilliant whiteness of tin or silver. It 
would he of great value for the determination of 
temperatures rising to 300° or 400° C., but ita habit 
of clinging to the sides of the glass vessel in which 
it may be contained constitutes at present an impedi- 
ment in the way of its being used for thermometric 
purposes. It is possible that some means may be 
found for correcting this tendency, and that the new 
metal may thus be made capable of receiving various 
applications in the domain of experimental scieuce. 


Gallium leaf bas also been prepared by runnirg 
the melted metal between heated glass surfaces. 
On cooling, especially if the cooling is carried out 
under water, the metal is easily detached from the 
glass. This specimen melts in the hand : it retains 
its characteristic dull blue metallic reflection. A 
small bar has also been cast, the elasticity and 
malleability of which are easily demonstrable. 

Crystaliised galiium prepared cold by electrolysis 
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of a potassic solution decrepitates on being thrown 
into hot water, and gives rise to bubbles of gas. 
By electrolysis of a liquor heated up to 30° C., say 
the experimenters, we have often obtained, especially 
towards the end of the operation, a puffy metallic 
mass swelling in warm water, and baving the aspect 
of an ammonium amalgam. Kneaded in water at 
40° C., this mass contracts and is finally resolved 
into ordinary fluid gallium. 

Some new compounds of gallium, comprisirg the 
chloride, bromide, and anhydrie iodide have been 
presented tothe Academy. Chlorine attacks gallium 
in the cold state very actively, with an abundant 
disengagement of heat. The product is faintly 
yellow; it would probably be perfectly colourless if 
pure. It is well crystallised, very fusible, easily 
becomes volatile, and imbibes the ordinary moisture 
of the atmosphere. The action of bromine is less 
energetic than that of chlorine. To get the iodide 
it must be slightly heated. 


COAL CLEANSING. 


T a recent meeting of the Bristol Mining School 
Mr. M. G. Morgans delivered a lecture on 
cleansing coal, with especial reference to the methods 
practised on the Continent. In introducing his 
subject the lecturer remarked that, owing to having 
made arrangements for the accommodation of other 
gentlemen whose names were down for lectures, 
whereby his own now came off two months earlier 
than expected, he had been unable to complete the 
prosecution of experiments in two brauches of his 
subject—viz (1), cleansing by means of centrifugal 
force, and (2) by means of atmospheric air as a 
medium for separation, and consequently his subject 
would be more or less limited to cleansing by means 
of liquid media. He proposed to deal first with the 
principles affecting the separation of different 
minerals by combined flotation and gravitation, and 
next to describe, with the aid of the numerous draw- 
ings and photographs exhibited, some of the most 
modern plant and machinery for carrsing out those 
principles, directing particular attention to some 
practical details of construction npon which depeuded 
in a great measure the successful operation of various 
Continental coal-washing establishments, which are 
greatly superior to anything at work in this country. 
Samples of coal, coke, and refuse products were 
exhibited, as well as specimens of the raw material 
treated in the various cases. These were the more 
interesting on account of being accompanied by 
particulars as to analyses, yields, and working costs. 
After illustrating the influence of form upon the 
descent of equivalent weights of the same description 
of material, the lecturer dwelt upon the importance 
of sizing coal, and described the best machinery for 
the purpose, special reference being made to trom- 
mel, in which the various sizes of coal were dis- 
charged with the least possible travel and breakage. 
Of the various cases referred to, one related to an 
establishment where a quantity of 550 tons of coal 
is treated per ten-hour shift, in which the ash ad- 
mixture was reduced from 18 to 3 per cent. at a 
working cost of 1:4d. per ton of mineral treated. 
The lecturer gave a very practical description of 
machines epecially constructed for washing coal dust 
and slimes, which, until of late, have been discarded. 
In one case accumulated slimes from earlier washing 
operations containing 25 per cent. of ash are being 
successfully cleansed, so as to yield a useful product 
containing only from + to 5 per cent. of ash. A 
very good coke made from this product was exhibited. 
Great strides bave been made in the successful use 
of the same water over and over again in coal wash- 
ing. This is often important where, from the danger 
of river pollution, it is desirable to prevent the dis- 
charge of water holding mineral particles in anspen- 
sion. In some cases referred to the escape of effluent 
water is entirely avoided, and the washed coal is so 
thoroughly drained of water that the quantity ne- 
cessary to be added to compeneate for loss in this 
direction (which is the only waste of water incurred) 
is surprisingly small. Time prevented the lecturer 
from dealing with the subject of freeing water from 
minerals in suspension without the aid of settling 
tanks. Tho lecture was concluded by reference to 
the subject of crushing coal and its effect upon the 
quality of coke as seen in various samples exhibited. 


FRICTION OF JOURNALS.* 


oo is a great deal said about journal. friction, 

but in nine cases out of ten it is a'luded to as 
rolling fricton, whereas it is nothing of the kind. 
The friction of a crank-shaft journal revolving in its 
box is as truly sliding-friction as is that of the cross- 
head brasses on the guide-bars, the only difference 
being that in the one case it is continuous and in 
the other it is reciprocatory. But the two cases 
are parallel with those of a sash saw and a 
circular, and are alzo similar to the saws in that 
they actually have a cutting action— lessened, quite 
happily, by the small amount of feed possible; that 
“teed” being obtainable by the wear of the bear- 
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ing, causing the centre line of the journal to move 
towards the kerf line. Inasmuch, however, as the 
journal generally bas a Jength much greater than its 
diameter, and hence does not cut a “kerf,” wo 
might perbaps compare it more accurately to a 
milling cutter which is working out a strip of metal 
narrower than the length of the cutter. The finest 
surface on a hard steel bearing appears, under the 
microscope, to be pitted with depressions—not 
indeed arranged in serricd lires as in a milling 
cutter, nor even havirg “‘ pitch ” so as to cut equally 
well when running in either direction, but still 
capable of exciting a cutting action in metal softer 
tban themselves. 

Now if we were to take a circular saw or a millin 
tool, and fill up the space between the teeth with 
lend or other material- even resin—we should 
diminish the useful cutting effect of the rotary body 
as a tool. If there were a strong feed, it might 
be made to cut a little; at any rate, if the teeth 
were of snch an acute pitch and rake as to be greedy 
that is, to force themselyes into the work. But if 
we take our rotating journal—the “‘ teeth’’ of which 
have inapprcciable ‘‘ rake’’ and pitch ” both ways 
—clogging up the tooth spaces with a soft, solid 
material completely neutralises the cutting action, 
and brings the friction down to a minimum. The 
friction between a journal and a bearing in which 
the asperities of surface have been thus filled up, is 
naturally much less than where the particles of the 
surfaces are interlocking and cutting or tearing. 

If we put a film of oil between such rubbing 
surfaces, we diminish friction by ke eping the rough- 
nesses apart—tbat is, when they are of a size not 
greater than half the thickness of the oil-film. The 
friction in such case approximates that between 
metal and oil. But such mode of lubrication has 
this marked disadvantage, that great pressure 
between the rubbing surfaces squeczes out the film 
until it becomes thinner than double the height of 
the surface roughnesses, and the Jubrication is then 
of no avail. If the lubricating fluid be made less 
fluid, to avoid such pressing out, it is apt to be less 
frictionless ; and in any case, when fluid lubricant 
is used there is the disadvantage of constant renewal 
being required. It is not generally practicable to 
catch and re-use the oil that (literally) bas been 
through the mill,“ as it is apt to hold in suspension 
minute metallic particles which act as grinding 
material the second time they go between the rabbing 
surfaces. Now it is not yet practicable to oao 
“anti-friction wheels,“ substituting true rolli 
friction for rotary sliding friction, under railroad 
axles, car spindles, planer heads, fan-blower shafts, 
and the like. We can, however, largely mitigate 
the evil of friction by employing a lubricant that. 
cannot be squeezed out, as graphite, or by using an 
“ anti-friction bearing which shall fill the minute 
depressions in the journal up to their tops, and shall: 
gradunlly wear smoother and smoother, not holding 
grit, and acting as ‘‘laps’’ in grinding away the 
harder surfaces. Among the advantages resulting 
from having cry bearisgs, running coolly and 
smoothly, or saving in power and in time, increase 
in capacity of machine, quiet, freedom from dirt and 

e, saving of bills for lubricating material, free- 
om from loss from stoppages, &0. 


ROUND v. SQUARE.* i 


HEN any mechanical end is to be accom- 
plished, tbe more simple the means employed, 
the greater the ingenuity which devised them. Our 
tools now-a-days are tools of precision, and much 
of their completeness liea in the simple substitution 
of round in place of square forms in their details, 
the lathe and its modifications producing the several 
parts with almost mathematical precision, combined. 
with the least possible amount of labour. 

The machine which has drawn out these remarks 
is the common foot lathe. Upwards of thirty years 
ago, when I first learned to handle a turning tool, 
the lathe was almost a combination of square parts. 
The mandrel had been forged out of a bar of square 
iron, with a steel collar and a steel tip for contre 
welded on, the pulley having a square centre hole, 
and wedged true up, and a square hole in nose of 
mandrel for square shanked centre or drill; the 
back centre also was of square section, and fitting 
a square hole, The shitting poppit head had a 
square bar, with a square hole to carry squarc- 
stemmed centres, and the crank shaft was made out 
of a square bar, with good forged square corners at 
the cranks, and welging into a square hole in fy- 
wheel. From this style of thing we have been 
gradually drifting to a better form, better from the 
simplicity by which true results are obtained. Yet 
it seems we are still in the transition state. We 
still, in the ornamenual lathe, cling to square- 
st mmed tools and tool-holders, while there 18 
more perfect adjustability to be obtained from 
the round form, even to the saving of having to hest 


* From the Journal of the Amateur Mechanical Society. 


t Workmen then pinned their faith to the square form, 
ns I can remember asking the tool inan why he did not 
forge some taps he was making, out of round steel; his 
reply being that the forping in of the square corners 
mide the heart of the tap solid. 
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and alter cutting angles; this was brought forcibly | 
home to me, in fitting an eccentric cutting frame 
stem to the well or tool receptacle of an ornamental 
slide rest. Before it was half done I was asking 
myself why was this receptacle not made to take in 
a round stem? Independently of the advantages of 
adjustability, how easy and simple would it have 
been in this case to have turned all up true to the 
bole inside; it could have been done in a tenth part 
of the time. 

To many amateurs it will be a matter of indiffer- 
ence what form the stem may be, seeing they don’t 
made their own tools—though their pockets must 
feel—while to that class who, like myself, like to 
make their own appliances, a simplifying of any part 
is a gain, and the incrensed accuracy resulting from 
the alterations in the form in this case would be a 


t gain. 

Has the square stem any advantages besides the 
increased price to the maker? May I be bold 
enough to ask our worthy master, G. C. C.,“ to 
say why we should prefer the square stem to the 
round one? J. G 


NICKEL PLATING.* 


TPR plant necessary to commence nickel plating 
consists of a battery, preferably of the Smee 
type, with carbon negative; a well-bolted oblong 
wooden tank, of a size to suit the articles to be 
plated, coated on the inside with good asphalte, and 
nearly filled with the nickel solution ; nickel plates 
for anodes, and brass ros to suspend the plates and 
work in the bath; suitable vessels for an alkali, an 
acid, and soft water for cleaning the work before 
lacing it in the nickel bath; polishing and buffing 
latbes, rouge, crocus, &c. The bath may be com- 
posed either of tbe chloride of nickel and ammonia 
or tbe corresponding sulphate, dissolved in pure 
water. If the latter is used, the solution must be 
kept neutral and up to about 6“ of hydrometer. It 
is prepared by dissolving Alb. of the salt in each 
gallon of water. This salt is generally considered 
the best for nickel plating, and costs only 1 30dols. 
per pound. From this hath the nickel can be pro- 
fitably deposited at 2dols a pound. The chloride 
bath requires about four ounces of the salt per 
gallon, ard works better with a slight acid reaction, 
the tendency in working bcing towards alkalinity, 
even with great exposure of anode. The intensity 
of battery current must be proportioned to the bath, 
and remain constant. Large baths offer less resist- 
ance to the electric current than those of smaller 

dimensions, and can tberefore be worked with a 
current of somewhat less tension. For a bath of 10 
gallons or Jess, the tension of the current should be 
equal to that of from 2 to 3 Smee cells (carbon 
and zinc) in series. The exposed surface of the 
nickel anodes should in no case be less than the sur- 
face to be coated, but may with advantage be 
greater. The amount of battery power for a given 
amount of work should be in zinc surface equal to 
the surface, to be coated, with care to preserve the 
normal tension of the current. If the current is 
too intense the coating will present a dull white or 
frosted appearance. The anodes must be in con- 
nection with the negative plate (carbon) of the 
battery. Damage is not unfrequently done to the 
bath and work by misconnection. The work should 
be scrupulously clean when entered to the bath, and 
should be carefully moved about after entering to 
free it from any adhering air bubbles. If the 
finished work is to have a smooth polishing surface 
it must present such a surface befora entering the 
bath. Nickel is hard and cannot well be burnished. 
Traces of oil and grease are removed by a hot soda 
solution. After dipping in clean water the surface 
is freed from films of oxide by an acid bath. If the 
work is of iron the acid may be hydrochloric diluted 
with three or four volumes of water; if of copper or 
brase, of nitric acid diluted with about twenty parts 
of water. Brighten the work in the acid dip, then 
immerse momentarily in water; go over it with a 
clean stiff brush and very fine sand; again dip in 
the acid, then quickly in soft water, and place imme- 
diately in circuit. The hand must not come in con- 
tact with the surface of the work after removal from 
the alkali, as the sli:hest touch may spoil all. On 
removal of the work from the plating bath it should 
be immediately dipped in cold water and transferred 
+o hot water, which will cause it, when taken out, to 
dry quickly and perfectly. The bath should be 
covered when not in use, to keep out dust and prevent 
as much as possible its evaporation. 

By a little practice and proper attention to these 
simple rules the nickel bath may be worked con- 
tinuously, month after month, and the metal de- 
posited smoothly and with certainty. Magneto- 
electric machines, such as those of Gramm and 
Weston, are now gradually replacing galvanic 
batteries in large electro-plating establishments. 


ee ES a] 


PETER COOPER, of New York, who has just entered 
his eighty-eighth year, is worth £2,000,000. He 
began life as a coachmaker’s apprentice; but, 
having invented a superior kind of glue, he rapidly 
made an immense fortune. 


From the Scientific American, 


SCIENTIFIC NEWS. 


— — 


HE death is announced of the Rev. James 
Booth, LL. D., F. R. S., vicar of Stone. The 
deceased was known as an accomplished 
mathematician, and was elected to the Royal 
Society in 1846, in recognition of his work, “ A 
New Method of Tangential Co-ordinates,” and 
as the inventor of a new system of parabolic 
trigonometry. He was also the founder of the 


proper, but is fitted up for the comfort of her 
passengers. Lieut. De Bruyne is the com- 
mander, with two sub-lieutenants of the Dutch 
navy, two pilots, two experienced herring- 
fishery men, and a mate as his officers; a 
naturalist will be on board, und Mr. Grant, an 
English gentleman, will join the expedition as 
photographer. 

A new method of heating tramcars has been 


tried in New York, with the view of applyin 
it to the Elevated Railway carriages. On eac 


modern system of competitive examinations, | side of the cars, under the seats, steam pipes 


which he first advocated in 1846, and put into 
practice ten years afterwards when chairman 


l}in. in diameter are placed, and are inclosed 
by galvanised-iron tubes Sin. in diameter, the 


of the Society of Arts. In 1859 he was pre-] intervening space being filled with lead. The 


sented by the Royal Astronomical Society to 
the living of Stone, Buckinghamshire. He 
died on the 15th inst., aged 71. 


Messrs. Ismay, Imrie, and Co., the owners of 
the White Star line of Atlantic liners, have 
announced their intention to convey properly 
qualified observers of the forthcoming eclipse 
of the sun to New York and back for the sum 
of £20—less than the single first-class fare. As 
the Pennsylvania Railway Company will carry 
European observers from any of the ports of 
arrival to Denver and back for £14, the cost of 
the whole trip, so far as conveyance is con- 
cerned, will be only £34. 


The Council of University College have 
determined to establish, at a cost of £23,000, an 
enginecring laboratory, to be placed under the 
directorship of Prof. Kennedy. 


Edison’s carbon telephone has been eclipsing 
the performances of its rivals by carrying 
spoken messages from New York to Philadel- 
phia in perfectly clearand distinct tones. The 
new telephone derives its name from a small 
circular cake of carbon fixed in the mouth- 
piece between two metallic plates, to which the 
positive and negative poles of a small battery 
are respectively connected. Complete details 
of the apparatus have not yet been published, 
but it appears to have answered remarkably 
well at the first practical trial. 


At a meeting of the Royal Society of Edin- 
burgh, last week, Sir W. Thomson read a 
second paper on “ Beats of Imperfect Har- 
monies ”—a consideration of the dynamics of 
the subject of Helmholtz’s theory of the beats 
of harmony; Prof. M‘Kendrick read a paper 
on The Theory of Vowel Sounds,” which expe- 
riments with the telephone have done much to 
qualify; and Prof. Forbes described some 
apparatus with which he hopes to be able to 
detect the presence in dangerous quantities of 
fire-damp in mines. The mechanism from 
which he expects the best results consists of a 
tuning fork and a resonant tube. 


Prof. R. Weber has been investigating the 
causes of mill fires, with especial reference to 
dust explosions, and the Verein für Gewerbe- 
fleiss of Berlin has awarded him a prize. He 
confirms the conclusions of Mr. Galloway as to 
some explosione in coal mines being occasioned 
by the firing of clouds of coal-dust, and states 
that all kinds of flour, when in the shape of dust 
clouds, are inflammable. 


According to the Gardeners’ Chronicle the 
wood of the Shola (schynomene aspera) is 
useful for lining the bearings of delicate 
machinery. It is better than cork, being softer 
and less gritty, and is useful to close a joint or 
to prevent friction. 


M. van der Hurst, of Utrecht, has found in 


the lobes of the germinating seed of the kidney 
bean (Phaseolus vulgaris) a ferment which can 
be extracted by means of glycerine, and which 
is capable of transforming albuminous matter 
into peptones, and starch into glucose. 


The German Geographical Society celebrates 
its 50th anniversary at the close of the month. 
There will be a festival meeting on the 30th 
inst., and a banquet on May 1, to which the 
principal geographical societies of Europe have 
been invited to send representatives. Baron 
F. von Richthofen is the president. 


The Dutch Arctic expedition is being rapidly 
ptepared. Instead of a couple of powerful 
vessels, the Dutch will send out only a small 
schooner of 80 tons, built of pak protected by 
pitch pine, and coated fore and aft with iron 
plates. ‘The Willem Barendsz has no hold 


steam pipes are connected with the boiler of 
the locomotive, and steam is passed through 
them while the train is stopping at the stations. 
It is found that the heat taken up by the sand 
is slowly radiated, and is sufficient to warm the 
carriages. 

A new repeating carbine has been invented 
by Captain Valmisberg, of the Austrian army. 
The mechanism is said to work with wonderful 
precision, and can be adapted to any of the 
usual types of barrel. The cartridges are con- 
tained in a chamber holding nine, which are 
successively pushed into the barrel by a slight 
motion of the finger. The whole charge—that 
is, the nine cartridges — can be fired in 
18 seconds, and the chamber can be re-filled in 
9 seconds. 


The death is announced of Mr. H. Disston, 
the maker of the well-known American saws, 
Mr. Disston was born at Tewkesbury, in 1819. 
and at the age of 13 accompanied his father to 
the United States. Having served his time toa 
saw-maker, he commenced business for himself, 
and by dint of hard work and technical know- 
ledge he succeeded in building up the gigantic 
estublishment whose productions are known 
throughout the civilised world. 


The Phonograph has been exhibited at the 
Crystal Palace, and the newspapers give 
descriptions of its performances. In most of 
the reports it is snid that the action of the 
machine “is reversed” toreproduce the speech. 
Of course, the action is exactly the same as 
when the indentations in the foil were made by 
the vibrations of the point connected to the 
diaphragm spoken against. It is only when a 
different diaphragr: is used to reproduce the 
sounds that any change in the motion is re- 
quired, and it is obvious that the reproducing 
point must traverse the foil in exactly the 
same way and at the same speed as the point 
of the transmitting instrument. 


The dangerous properties of carbonic oxide 
have long been known. An atmosphere which 
contains only a little of this gas may produce 
poisoning and death. Some exact experiments 
on this subject have lately been described to 
the French Academy by M. Grehant. He con- 
cludes that a man or one of the lower animals 
compelled to breathe for half an hour in an 
atmosphere containing only Hy of carbonic 
oxide absorbs the gas in such quantity that 
about one-half of the red blood corpuscles com- 
bines with the gas and become incapable of 
absorbing oxygen; in ap at mosphere contuining 
Tuch of carbonic oxide, about a fourth of the 
red corpuscles combine with this gas. These are 
important results both for physiology and 
hygiene. 

A series of interesting experiments on the 
comparative durability of iron and steel rails 
has lately been carried out on the Cologne- 
Minden Railway. (The chief results are given 
in Annales Industrielles, April 7.) In 1864 a 
number of rails of different manufacture were 
laid near the station of Oberthausen, on the 
most severely worked portion of the line. It is 
shown that the passage of 1,340,000 axles was 
necessary to wear the Bessemer rails 1 milli- 
metre. Replacement of rails took place from 
time to time till 1874, toanextent whichisshown 
in a table. Of the 1935 rails replaced, 1204 were 
broken in full section, 227 in a section at a 
fish-plate hole, and 504 were rendered useless 
through various causes. Since 1874 the number 
of rails requiring replacement has been con- 
stantly diminishing instead of increasing as 
previously. This is because most of the dete- 
riorated rails have been such, not through lack 
of strength, but through some fault of manu- 
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facture, which became apparent only after some 
months of service. Lastly, while in 1870 it 
was necessary: to renovate 7°75 of the total 
length, in 1877 the proportion is only 1:13, tes- 
tifying to the advantage of steel over iron rails. 

At the works of the Cockerill Company, in 
Seraing, two rails of 50 metres length have 
lately been rolled for the Paris Exhibition ; 
before cutting down they were 53 m. At the 
Philadelphia Exhibition, in 1876, rails of 43m. 
length were exhibited. 

In a communication to the Berlin Academy, 
Prof. Buff, of Giessen, describes the effect of 
lightning on a lightning conductor, which he 
had carefully tested. Prof. Riess said the 
result fully confirmed his opinion that the 
resistance of a conductor to lightning is very 
much less than its galvanic resistance. The 
earth connection of Prof. Buff's conductor 
offered to the current of a carbon-zinc battery a 
resistance 200 times greater than that of the 
lightning rod. Had its resistance to lightning 
been even distinctly comparable to this large 
resistance to a weak electric current the 
lightning would no doubt have passed from the 
iron conductor-rod through the copper branch 
wire to the gas tubes only two decimetres off. 
It went, however, without doing any injury, 
through the conductor into the moist ground. 


We learn from Les Mondes that M. Weber, of 
Hummel- Radeck, in Prussia, has invented a 
useful machine, of simple construction, for 
levelling roads. It requires only two horses 
and two attendants, and it can accomplish in a 
short time work which has hitherto required 
50 or 60 men. It can work as well on stones as 
on bare ground. 

Rope lines, it is known, have come largely 
into use in these times for horizontal trans- 
mission. The invention is an old one, and is 
proved to have.been in operation in Germany 
as early as the fourteenth century. From a 
drawing reproduced in the D. Allg. Pol. Zeitung, 
it appears that in Japan, too, the system has 
been known for centuries. This drawing re- 
presents two steep rocks (on either side of an 
arm of the sea), one a little higher than the 
other, connected by ropes, along which are 
slung baskets containing persons or goods. 


The use of. steam-engines in Prussia has 
rapidly increased of late years. Whereas in 
1861 the united force of all the engines was 
equivalent to 167,193 horse-power, the force 
amounted in 1875 to 685,559 horse-power. 
Locomotives are not included in these figures. 


One of the most curious recent applications 
of photography is ita possible adaptation to the 
discovery of disease. Vogel mentions a case 
where the face of a sitter appeared in the por- 
trait covered with spots, although none were 
visible on the skin. On the day following that 
on which the picture was taken, an eruption 
did appear, and the person afterwards died of 
varioloid. The feeble yellow of the incipient 
pustules had evidently affected the sensitised 
surface, and the disease had shown itself to 
the camera before it had been recognised by 
the doctors. 


A fanciful genius has suggested to the 
Scientific American that it is now time to cele. 
brate the completion of the first cubic mile of 
humanity, and gives a calculation to show that 
the bodies of all mankind, from the first Adam 
down to the present, if closely packed without 
diminution of volume, would exactly fill that 
space! The aggregate weight of all mankind 
to date is estimated at 4,212 million tons. 


A new multiplex telegraph apparatus, dif- 
fering considerably from that of Meyer, has 
recently been constructed by M. Granfeld, 
Commissioner of Telegraphs in Vienna. He 
calls it the “Hughes Perfecter ’’—Hughes’ 
apparatus being employed in the system. M. 
Meyer says the perfects can be arranged for 
4, 5, 6, on to 8-fold work. (An exact descrip- 
tion is in preparation.) The apparatus is now 
at work between Vienna and Prague, and is 
said to have far excelled Meyer’s multiplex—it 
gives more correct writing and better syn- 
chronism. The latest performances of the 
perfecter, with 106 to 107 rotations per 
minute, gave an average of 30 telegrams per 
keyboard an hour, while the average of Meyer’s 
instrument was 21 telegrams; the maximum 
performances were 35 and 27°8 respectively. 


LETTERS TO THE EDITOR 


— — 
[We do not hold ourselves responsible for the opinions of 
correspondents. The Editor requests that all 
aa should be drawn up as briefly as possible.] 


Al communications should be addressed to the Editor of the 
8 Mrcuanic, 31, Tavistoch street, Covent-garden, 


An Cheques and Post-ofice Orders to be made Payabt: to 
J. Pasmones EDWARDS. 


In order to facilitate reference, ua cul cblise te 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears. 

“I would have everyone write what he knows, and as 
much as Te KOTI Beagle Dore, ant DIA nos re 


only, but in all er subjects: For such a person may 
have some particular know and experience of the 
nature of such a person or a fountain, that as to 


other things, knows no more than what everybody does, 
and yet, to k Lived 


a clutter with this little pittance of 
will undertake write the whole body of physioka: a 
from whence great inconvenienves derive their original.” 
—Montaigne’s Essays. 
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STELLAR PHOTOMETRY AND THE 
HARVARD OBSERVATORY — THE 
APPROACHING TRANSIT OF MBR- 
CURY—THE METEOR OF APRIL 2nd— 
y LEONIS—THE ANTIQUITY OF MAN 
—THROWING COLD WATER ON 8UN- 
SPOTTERY-—-PHOTOGRAPHY OF THE 
RED END OF THE SPECTRUM—THE 
BRITISH WORKMAN—THE MODERN 
JAPANESE AND THE ANCIENT 
EGY PTIANS—OBBERVATORY SITUA- 
TIONS: RATHER OUT OF PLACE. 


| 14245.]—HavinG (in common with several of my 
brother correspondents) occasion more than once 
to deplore in these columns the present equivoeal 
condition of Stellar Photometry, it is with no small 
satisfaction that I find in how philosophical a spirit 
that subject has been taken up by Professor Picker- 
ing, the able and energetic Head of the Harvard 
College Observatory in the United States. From the 


Annual Report of that Observatory, presented to the 
Visiting Committee on the 26th of last November, I 


learn that the Great Equatoreal of 15in. in aperture 
has been practically given up to the Photometry of 
various Celestial e and the ingenuity and 
originality of the methods adopted to secare strictly 
accurate measurable and comparable resalts are very 
striking. In additioa to the determination of the 
relative magnitudes of various double stars, a most 
elaborate series of comparisons of the brightness of 
the two newly-discovered satellites of Mars was 
mude after their detection by Professor Hall. The 
precautions taken to secure an equality of illumina- 
tion in the two fields, in one of which Mars was, by a 
special arrangement, reduced to precisely the same 
brightness as the satellite under comparison, leave 
nothing to be desired. The comparison of the satel- 
lites themselves, inter se, was effected by another 
method; but one of equal ingenuity and simplicity. 
It is a noteworthy fact, discovered during the making 
of these determinations, that the outer satellite does 
not partake of the red colour of the planet itself. 
The relative brightness of Jupiter’s satellites has 
also been measured, and, what will be a great boon 
to obeervers of variable stars, and of small stars 

nerally, the eye estimations of the magnitudes of 

ə more minute stars (to which we have now 
mainly to trust) will at no distant date be replaced 
by rigidly accurate measurements. I have referred 
chiefly to the subject of atellar photometry in con- 
nection with this Report of the Harvard Observa- 
tory as being one of the chief interest to amateur 
astronomers generally; but I may add that the 
entire work of the Observatory—undermanned and 
underpaid as it is—seems to be of the highest 
character, and to involve an amount of labour un- 
su ed, so far as I know, upon either side of the 
Atlantic. A sing'e example may suffice to justify 
this assertion; and it will be needless to say more 
than that, since the 8in. Meridian Circle was 
mounted in 1870, no less than 40,600 separate 
observations have been made with it. 

I am very glad to respond to the request pre- 
ferred by Mac (in letter 14195, p. 117), and 
certainly do not grudge the trouble of writing,” 
because I am perfectly sure that, were I to require 
information on any point on which it was in the 
power of Mac’’ to supply it, he (in common with 
scores of my brother readers) would willingly fur- 
nish what I was in quest of. In the outset, then, I 
do not know whether my querist is the possessor of 
an equatoreal or not; but presuming him to be so, 
and that it is furnished with a micrometer, the first 
thing to do will be to determine the point of the Sun’s 
limb at which ingress will take place, so as to know 
precisely where to look for the first indentation of 
the Sun’s limb caused by the entry of the planet. 
We will assume that the micrometer is in adjustment 
—that is to say, that the Verniers read 360° and 
180°, and that a star continues to be threaded upon 
one of the movable wires during its passage across 


the field. Turning, now, to p. 402 of the Nautical 
Almanac we find that the angle of contact at ingress 
is 45° from N. towards E.—1.e., in the direction in 
which the position angle of double stars is always 
measured. We have then only to make tho Micro- 
meter Verniers read 45° and 225°, and the fixed wire 
bisecting the sun diametrically will pass through the 
point of first contact; or, perhaps more simply, 
either of the moveable wires may be made a tangent 
to the N E. porkon of the Sun’s limb, and the actual 
point at which it touches will be that of the ingress 
of Mercury. It may be, tbough, that your cor- 
respondent's instrument is simply mounted on an 
altazimuth stand, and that it is furnished with 
nothing beyond three or four Huyghenian eye- 
pieces. In this case he had better stretch two spider 
threads accurately at right angles across the dis- 
phragm in the focus of the eyeglass, in an eyepiece 
magnifying not more than 70 times (a0 as to take in 
the whole disc ef the Sun). The field may then be 
represented thus— 


As the time of ingress approaches, the whole eye- 
piece must be rotated until the horizontal wire 
touches the north or south point of the Sun’s limb 
during its entire transit through the field. This 
adjustment being effected, and leaving it undis- 
turbed, the telescope must be shifted until the 
wires cross in the centre of the Sun’s disc, as 
shown in the figure, and then the ingress of the 
planet will take place at i, 45° from the north 
(or bottom) point of the Sun's limb, towards the 
right. The aperture of the telescope should be cut 
down to 2in. by means of a diaphragm, and a very 
deep blue or green (or preferably to either, London 
zmoke coloured) eye-shade be screwed on to the 
eyepiece. These arrangements being made, the 
instant at which the first indentation of the Sun's 
limb becomes apparent should be carefully noted, and 
at (and in fact before) this time especial attention 
should be directed to ascertain whether the body of 
Mercury itself is visible outside of the Sun's limb; 
and, if so, the precise appearance presented. This 
must be watched for until the planet is fairly on to 
the Sun. Then, as the planet advances, the forma- 
tion of the black drop” or ligament (concerning 
which, in connection with the Transit of Venus, 
there has been so much discussion) should be care- 
fully looked for. With reference to this phenomenon, 
I may caution inexperienced observers that they are 
more likely to see it if they employ eye-shades of too 
light a tint—undue glare materially assisting it. 

ell, having got Mercury fairly on to the Sun, and 
watched for the rupture of the ligament, if any, the 
careful attention of the observer should be devoted to 
ascertaining whether anything in the shape of aa 
aureola surrounds the planet, and also whether a very 
minute brilliant spot appears anywhere upon its black 
disc. The annexod figure, copied from a drawing by 


Dr. Huggins, of the Transit of Mercury in 1868, 

Tov. 5 (R. A. S. Monthly Notices, Vol. XXIX., p. 
27) will show Mace and others what to look out 
for. Unfortunately the Sun will set less than half 
an hour after the nearest approach of the planet to 
its centre, so that there will be but little more of 
interest to watch for. One caution E would give te 
all who may be able to observe the coming transit, 
and that is, whatever you record or draw do it on 
the spot, with your eye at the telescope. Never trust 
to memory in such cases ns this. Mental notes of 
phenomena are singularly unlike port wine, in the 
respect that they by no means improve by keeping. 
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It is needless to add that every one possessing an 
equatoreal, with a micrometer and a sidereal clock 
or chronometer, should make measures of the exact 

ition of the planet from time to time on the Sun's 
Ge, and that a high power will be advantageous in 
meh a case, since means will exist of accuratel 
determining the point of the Sun’s limb at whi 
ingress will take place. 

As I did not see the Times of the 4th instant I, of 
course, know nothing as to the locality whence the 
Meteor, described in letter 14197 (p. 117), appeared 
to have remained stationary between Orion's belt 
and Sirius.” I am, moreover, equally ignorant of Mr. 
Mawe-Smith’s position; but, assuming it te be 
separated by any considerable interval from that of 
the Times correspondent, it is tolerably obvioys that 
parallax might displace a meteor which was near the 
earth to almost any extent upon the face of the 
celestial vault, and that therefore such an object 
might very well appear near Cassiopeia to one 
observer, and between Orion and Sirius to another. 

Argus (query 32612, p. 127) is certainly right 
about y Leonis being a closer double star than Castor. 
The components the latter star are about 5°7” 
apart; while those of y Leonis are only separated by 
an interval of + 3”. I do not possess Slogg's 
% Obeervational Astronomy, bat Ain. seems a funny 
distance for the components of Castor. 


t Tscatel °’ (query 32654, p. 128) should get that 
fascinating book, Geikie’s ‘‘ Great Ice Age,” of 
which a review appears on p. 421 of your XIXth 
Volume; Croll’s Climate and Time in their Geological 
Relations,” or Sir Charles Lyell’s ‘‘ Antiquity of 
Man.” Any or all of these books will farnish him 
with approximate chronological data concerning the 
existence of Man upon Earth. 


The stars in their courses seem to be fighting 
against Sisera, and the S believe) unprecedented 
rainfall of nearly 3in. in nours, measured at the 

Observatory on the 10th instant (at a time 
when no trace or vestige of a spot has appeared upon 
the Sun for very many weeks) would almost appear 
to have descended in rebuke of the ignorance or pre- 
sumption displayed by Dr. Lyon Playfair in his 

during the recent Indian debate. In connec- 

tion with this subject, by the way, there was an 

admirable read before the Royal Institution, 

by Sir R. Strachey, on the 18th of last May, which 

may be read in their Journal, and which is eminently 
worthy of perusal. 

In connection with the attempt of Messrs. Christie, 

Brett, and Co. to oust Mr. Ranyard from the 
secretaryship of the Royal Astronomical Society, 
and to replace him by Captain Abney, I had occa- 
sion to criticise, pretty sharply, the claims of the 
gentleman last named to displace our present 
admirable senior secretary. It is with the more 
pleasure, therefore, that I express my appreciation 
of the very great value and importance of Captain 
Abney’s recent mest remarkable researches and 
success in the photography of the least refrangible 
end of the Spectrum, of which a condensed account 
rd dg on p. 135. Of the worth and originality of 

work there cannot be two opinions; and 
certainly bear my own ungradging testimony to the 
very great advance which has 
spectral photography, and to the great future which 
It appears to open. 


Premising that the object which I had in view in | ha 


penning the eighth paragraph in letter 14134 would 
appear to have been somewbat misunderstood, I 
will notice, very briefly indeed, the eriticisms upon 
my remarks whi appear upon p- 142. In the 
ontset then, I do hope Sigma (letter 14229) 
do attribute to me, personally, the hopeless 
idiocy the supposition ‘‘ that there exists some 
right in those who claim to be the wpper classes to 
require, on their own terms, services from those 
they consider the lower classes.“ Merely as an 

tary fact in Sociology, every contract must 
be a matual one; and every man bas a distinct 
night to appraise his labour (or whatever else he has 
to sell) in accordance with his own conviction or 
interest. At the same time, pr I deny bis 
right to dictate to any other man wages which 
he is to demand, or to interfere, in any shape or 
way, with any one who may be contented to accept 
lower remuneration than that fixed by a 0 
Union or other association. Admitting, however, 
to the full, the right of the individual to make the 
vert best bargain be can, I think that the person 
with whom such bargain is made has an equal right 
to claim that the work shall be fairly well done 
within a reasonable time; and that he shall not be 
called upon to pay exorbitantly for perfunctory 

„or absolute idleness. Why, what should we 
say to a Clergyman with a large living—and a 
Canonry, perhaps to boot — ho declined to have 
more than one service of a Suoday, and who never 
Visited in his parish at all? Or what, I wonder, 
would be thought of an officer who, being in orders 
for l, were to exclaim, ‘‘ Ob, I was up after 
Mess until half past two this morning, and I must 
lie in bed and have my sleep out?” 
one, be he peer or be he peasant, who accepts 
za in return for services to be rendered, is 

y (and in a large proportien of cases legally) 


I | Horodotus. 


thus been made in | 


say that any |! 


bound to execute the work for which he is paid— 
well and panctually; and, Whether Leidhold”’ 
(letter 14231) likes it or not, I must reiterate my 
belief that the man who deliberately built a great 
iron pipe into the substance of a stone wall was a 
rascal. The mention of Leidhold,“ by the way, 
suggests to me to say that that gentleman does me 
(doubtless anintentionally) grievous wrong in assert- 
ing that I acknowledged that 1 only cared for 
noticing working men at all so long as I required 
their labour.“ Certainly he may search my letters 
throngh and through without finding a single sen- 
tence to justify any such statement; and, equally 
certainly, it is wholly without foundation. All I 
did say was, that I was not an employer of labour, 
in the sense of carrying on any trade or business. 
I should no more expect an absolutely impartial 
opinion from a Master Builder than I should from 
a Journeyman Mason; although the superior Edu- 
cation of the former would probably give more 
weight to such opinion than in the case of the 
latter. It was because my personal (by which I 
mean pecuniary) interest in the question was some- 
what remote that I claimed to be a tolerably 
impartial judge. I should never bave written a 
line on the subject, but for the vehement denial of 
the facts advanced by Sir Edmund Beckett. So far 
from my being indifferent to the working man, it 
may probably astonish ‘‘ Leidhold to learn that I 
have always taken a lively interest in his welfare ; 
that I am consulted by him on a variety of points, 
social and legal“; that there is no cottage within a 
radius of a mile and a quarter from the spot whence 
I am writing this, within the walls of which my wife 
is not to ba found if the family are in trouble or 
distress, and that, in my very small way, I have 
possibly done in my time quite as much for the 
British Workman as even Leidhold himself. If 
I cared less for him I might well sit silent, while he 
is using his best endeavours to drive trade out of 
the country; and to encourage the importation of 
German masons, Swedish carpentry, and Belgian 
locomotives. The fact is that the whole question is 
tersely summed up by Sigma in his peroration, 
where he says ‘‘ the working classes are, no doubt, 
endeavouring to exercise their just right to claim 
a larger share of the fruits of their labour. Whether 
they are doing so wisely or not ts another and 
wider question.” It is indeed; and it is just 
because I sincerely believe that the Organs of 
Labour are luring the workman on to ultimate ruin 
by representing him as the very ealt of the Earth, 
and by proclaiming that Capital exists merely for 
his behoof, that I have offered this short explaua- 
tion of the motives which actuated me iu writing 
my original letter. Otherwise I should have been 
content to rest under the covert imputations con- 
tained in the letters of Old Ploughman and 
“ Leidhold,“ that I am a mere bloated Aristocrat 
who regard my social inferiors as having been solely 
created for my personal behoof, and to minister to 
my ease and enjoyment. 

Reply 31875 (p. 145) reads almost like a para- 
phrase of secs. 35 and 36 of the Euterpe of 


In answer to qu 32714 (p. 151) “ M.” mast 
have a curious idea of the nature of the employment 
of the staff of the Royal Observatory, if he imagines 
that any single member of it could or would ever 
ve been appointed who did not possess a thorough 
knowledge of arithmetic ; to say nothing of mathe- 
matics generally. There is moreover, I believe, no 
vacancy at Greenwich now. The only Government 
situations for which ‘‘ M.“ is apparently qualified are 
that of a Boy Writer.“ for which post there are 
frequent (I think weekly) examinations in London, 
the fee being 2s. Gd. The pay is 4d. to 6d. an hour, 
or that of a Post Telegraph boy or newspaper 
sorter; the telegraph boys getting 6s. a week, and 
the newspaper sorters 9s. These, however, are 
scarcely science branches. 


A Fellow of the Royal Astronomical Society. 


DOUBLE STAR NEAR CASTOR. 
To M. Gaudibert and Others. 


14246. 1 Do not recollect having paid much 
attention to O 2. 175, and am pretty certain that I 
never divided it. The weather bere been very 
unfavourable, except on April 4, when I bad a very 
fine view of ¢ Cancri, and would have looked at the 
other hed I thought of it. Can any one oblige me 
with a recent measure of ¢ Cancri. 


T. W. Webb. 


This is no mero vain boast or empty rhetorical flourish. 
Less than 72 hours prior to penning these lines I had a 
bricklayer consulting me with reference to an unhappy 
domestic difference, which I am pleased to hope I have 
succeeded in smoothing over; and I was actually inter- 
rapted while writing them by a shoemaker, who came to 
ask my advice with reference to a brother of his who is 
deranged. Surely the fact of ple in this rank of life 
making me their confidant in their most private matters 
is y consonant with the supposition that I regard 
them with the supercilious contempt, and treat them in 
the de haut en bas style, with which Leidhold credits 
mé, 


ZOE. 

[14247.1—I cannor allow the lanation of 
„% W. C. P.“ (14213, p. 121), to pass without a few 
remarks. He starts upon sha eonen that the 
figure is iu some way connected with the floor by 
means of rods. Now to any .one who like myself has 
been upon the stage and inspected the figares, and 
can believe the evidence of his eenses, this is simply 
absurd. The cleverness of the whole thing (and this 
applies also to 1 rests upon the absolute 
certainty to an intelligent observer that no tangible 
or visible connection exists between the figure aud 
the floor, and I can only suppose that W. C. P. 
has seen them from the back of the hall or from the 
gallery, and cannot have been upon the stage. 


Z. Zoo. A B. Screen. EF. Board 


“with 


D. Drawing 
copy of sketch, over which magnet is moved. 
G. H. Stage. 


per, 


I am convinced of two points—viz., that the 
operator is behind the screen at tbe back of the 
stage, and that the force applied is electricity or 
magnetism, the sketch being drawn upon a larger 
scale by a magnet, and the pencil héld by Zoe follows 
the movements of this magnet (like the point of a 
compass) behind the screen, and I feel confident 
that the drawing could not be produced if the paper 
were turned towards the spectators. The only 
difficulty in the way of this theory is whether a 
safficiently strong battery or msgnet can be made to 
move the hand at the necessary distance. H. H. 


THE LUNAR CRATER THEBIT. 
TO F. R. A. 8.“ or Mr. Birt. 

14248. —ON Thursday last, April 11d. 8h., I 
turned my instrument on the triple crater, Thebit. 
I had on one or two previous occasions looked un- 
successfully for the smallest of the three craters, but 
on this evening it was beautifully distinct. I picked 
it up easily, and I feel almost certain that I detected 
the central cone which it is said to contain. If so, it 
is not centrally placed, but situated close to the wall 
of the small crater, where it abuts on the middle one, 
or crater number two. That part of the small crater 
was filled with dark shadow, in which a bright speck 
of light appeared, as shown in the sketch. I assumed 
this to be light reflected from the summit of the 
central cone, and shall be glad ift F. R. A. S.“ or 
Mr. Birt will ki inform me whether my surmise 
is correct or not. I do not know in what part of the 
crater the cone is situated ; but, if in the position 
indicated by the bright poiat of light in sketch, 
there is no donbt I saw it. 


The sketch I send was roughly taken at the in- 
strument, and having no map with which to compare 
it, 1 should consider it a great favour to be informed 
whether the other features figured by me are cor- 
rectly placed. On the floor of Thebit I noticed 
three objects, the lower one being a small craterlet, 
close to the end wall, particularly sharp and dis- 
tinct; the other two were apparently promi- 
nences, the lower one being well marked; but 
the upper one was not so clearly defined. The 
western wall of Thebit was crossed by three dark 
shadows, and on the S.E. wall was a long ridge, 
extending nearly to the point where crater number 
two breaks into Thebit. A short distance outside 
the S.E. wall of Thebit I observed another small 
crater, exceedingly well defined, deeply filled witb 
shadow ; also, a little below the N. wall, I noticed a 
white patch, perfectly circular in shape, bat am 
unable to conjecture what it was, unless it may have 
been a low circular prominence or hill. I feel adit- 
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dence in eubmittirg this letter to you, but shall fully 
appreciate any remarks from F. R. A. S.“ or Mr. 
Birt respecting it. E. Mawe Smith. 


THE METEORS OF APRIL 2nd AND 7th. 


(14249.]—Mr. E. Mawr Smita (letter 14197) 
seems to think that the person who wrote to the 
Times was mistaken in saying that the meteor of 
April 2nd“ remained stationary between Orion and 
Sirius ;”’ and also concludes that the meteor 
described in the Times is'the same as that he him- 
self observed. Now, though the times at which 
these meteors were observed nearly coincide, there 
are several important differences in the descriptions. 
Mr. E. Mawe Smith notes that the meteor which 
he saw had no tail, while that described in the 
Times disappeared behind a cloud (when it ap- 
proached the horizon), leaving a long track behind 
at, I do not think that any person at all acquainted 
with the constellations could mistake Orion and 
Cassiopeia, or place Sirius among the circumpolar 
constellations. These meteora seem to have a com- 
mon radiant point, possibly » Urs Majoris. This 
meteor (not the one described by Mr. E. Mawe 
Smith) was observed in the Isle of Man, where it 
appenred in the East-South- East by East” (Tines). 
Another fine meteor was observed here by three 
persons on Sunday, April 7th, at about 7h. 10m. p.m. 
Its diameter seems to have been about 10“. Motion 
from South by East to North by West. Travelled 
about 19° in a path inclined at some 40° to the 
horizon. It was not bright for its size. Colour, 
yellowish white. It began on the right, and burat 
on the left, of Polaris. When it began, its ultitude 
was less than that of Polaris. 

Vaughan Cornish. 

Debenham Vicarage, Suffolk. 

Lat.: 52 13’; long: 1° 10’ E. 


OBSERVATORY. 


[14250.!—IN conformity with F. R. A. Sa” 
advice I have ordered a telescope with clock motion, 
which Mr. Grubb, of Dublin, has sow in hand for 
me. Perhaps F. R. A. S.,“ who is so ready to 
assist beginners, would kindly further give me his 
Opinion on the following— 

1. Any objection to brick for the walls of obser- 
vatory? I have made the design for wood, but 
brick is nearly as cheap and more secure against 
intruders. 

2. In case of wooden walls is there any practical 
difficulty in having the 12}ft. dome revolve on threo 
irou balls instead of rollers fixed in the bed-plate ? 
Any sagging down of the plate would probably 
cause the balls to change their relative positions and 
prevent the easy revolution of the dome. 

3. Which is preferable for the finder—three thick 
wires inclosing an equilateral triangle in the centre 
of the field; two cross wires at right angles to each 
other; or, lastly, one single thick pointer with its 
apex at centre of field? 

[ think Mr. Lancaster lately recommended very 
fine cross hairs. I should think it would be very 
difficult to see them at night, and I am not aware 
that it is usual to illuminate the field of the finder. 

P.S. Which is preferdble in practice—an iron or 
a stone pillar as support to an equatorial ? 


Edward M. Richards. 


THE TELEPHONE—THEORY AND 
PRACTICE. 


[14251.J—I HAVE, almost from the first, read the 
articles and letters appearing upon the telephone in 
your invaluable jourual, and derived much useful 
information from the various hints and suggestions 
from time to time made. In common with so many 
of your readers I have made numerous experiments 
with a view to improving the efficiency of this most 
interesting instrument; but so far, it is scarcely 
necessary to remark, with very little success. As 
the result of some of these efforts has seemed to 
throw light upon certain matters previously 
unnoticed in your columns, the facts may, perhaps, 
prove of interest. There has been, and perhaps still 
is in some minds, a doubt as to the cause of the 
sounds produced in the receiving instrument. In 
fact, a sort of molecular vibration and mechanical 
vibration theory controversy seems to have arisen. 
While admitting that there is some foundation for 
the former, the Vitter theory will, doubtless, be even- 
tually adopted as the real explanation of the phe- 
nomena. 

Experiment conclusively proves that magneta 
affected by even the weak induced currents, sufficient 
to produce sound in the telephone, also make a very 
faint effect upon the receiving magnet itself. A con- 
venient menns of proving this is to suspend a bar 
magnet, with its bobbin attached, in a cigar-box, 
from which the lid has been removed. The thread 
holding the magnet should be tied to thin bars of 
wood, having their ends resting on either side of the 
box. On passing a current from a very weak cell, 
filled with pure water only, a faint bat unmistakable 
tick will be heard every time contact is made and 
broken. This sound is much increased on attaching 
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n piece of iron or steel to the magnet. So much for 
the molecular theory. Mechanical vibration of the 
plate seems so probable from the facts already 
brought to light that a short résumé of them can 
scarcely fail to prove convincing. Experiment has 
proved that increased thickness of plate does not 
lead to augmentation of sound, and diminution of 
same makes but a slight difference. If the vibration 
were actually molecular, the thick plata should give 
the best result, owing to the larger number of par- 
ticles in a given exposed surface, all of them 
influenced by the induced currents passing along the 
wire. A reasonable explanation of the action of the 
telephone, however, lies in a very narrow compas3— 
proportion of thickness of plate, implying a3 a 
necessary consequence? a certain natural elasticity 
capable of resisting up to a certain point, and within 
limita to be at some future date accepted as a law 
of the magnet, to overcome this inherent power of 
the plate, the most satisfactory results beirg 
obtained when these opposing forces are in a state 
of equilibrium. 

This is readily proved by using plates of various 
thickness with the same magnet, the distance of 
diaphragm from magnet, remaining constant. It 
will then be found that, provided the magnet is of 
sufficient power to obtain good results from the 
stoutest of the series, its distance will have to be 
gradually increased to produce a like effect upon 
substituting the members of the series until the 
thinnest is used—the distance of magnet having 
been increased on the substitution of each diaphragm. 


Quantity of wire on bobbin must also be varied 
for strength of magnet; but this, the actual source 
of power, is subject to infinitely greater variation 
than relative strength of magnet to thickness of 
plate—fifteen yards of No. 30 wire producing a 
sound equal to 250 yards of No. 36. Power of bar 
magnets compared with horseshoe form :—The best 
of the former are only capable of holding—sray, twice 
their own weight. All lengths and diumeters leave 
little to choose. After testing all thoee sold by best 
London makers, some cheap horseshoe magnets at 
2d. each were procured. One of them rustainrd a 
weight of 8 ounces—length of magnet liin. Three 
of these were bound together with thin No. 36 copper 
siik-covered wire, and compactly cemented, after 
winding, with gutta percha. Lifting power of this 
combination ł of a pound; on trial with ordinary 
zin. diaphragm at distance 1-32in., no distinct 
sound was obtained; on distance of magnet being 
doubled, ordinary conversation could be heard, but 
not so well as with bar magnet. Ou increasing dis- 
tance better result was obtained. Substituting a 
din. plate of ordinary tin, a splendid sound was 
obtained, the distance from magnet in this case 
being 1-32in. This points to another law regarding 
the transmission of speech—that the diameter of 
the magnet of a certain strength bears a proportion 
to size and thickness of plate exposed to its influence. 
These facts all point to the verification of the theory 
of mechanical vibration of the diaphragm. Another 
step in the same direction is gained by the combi- 
nation of electrical and string telephone to which 
attention was directed by M. Brequet in the 
ENGLISH MECHANIC some weeks since. 

Material for diaphragm seems to be of little eon- 
sequence provided iron, steel, ferrotype, and tin 
plates are made uso of, and the conditions of distance 
from magnet, &c., previously noticed, are carefully 
observed. The material of which the ense is formed 
is again unimportant, provided means for holding 
plate firmly by its circumference and of adjusting 
and holding magnet are observed. Shape of mouth- 
piece is, however, a matter of first importance. The 
ordin form of Bell’s telephone is faulty as not 
possessing a sufficient aperture to include all vibra- 
tions arising from the utterance of the infinite 
variety of sounds comprising articulate speech. The 
exposed surface of the plate must be at least 14in. 
A cone of this diameter next the plate, in. long 
and 2in. at greatest diameter, will render even read- 
ing at ordinary rate perfectly clear—a result to be 
looked for in vain in Bell’s most perfect instruments. 
Augmentation of sound:—It being allowed that 
very minute, in factalmost imperceptible vibrations 
of diaphragm will produce an effect upon the ear 
sufficient to give the effects of quality and timbre of 
voice. Itis prudent that unless by some means not 
yet discovered, the amplitude of these vibrations 
can be increased, no greater sound can be obtained. 
Power of current :—This, as is already known, is 
almost inappreciable by any previously-known tests, 
but by a remarkable coincidence the telephone has 
proved itself a most delicate galvanometer. 

The very small electro-motive force developed by 
two thin wires, one of iron the other copper, 
immersed in pure water for a depth of half an inch, 
producing a sound in the diaphragm on breaking and 
making contact, showing the passage of a current 80 
feeble as scarcely to affect a delicate reflecting galva- 
nometer, but yet audible in the telephone. Practical 
difficulties seem to have beset the path of many 
correspondents who have asked questions on the 
construction of the telephone. Attention to a few 
points necessary to be observed in the construction 
of all electrical apparatus would have prevented the 
eccurrence of cases of disheartening failure. A 


your slides; it will hold very tenacionelv. 


most essential point is care in the winding of coils 
more particularly when very thin wire is used. This 
may break, and the point of fracture pass unnoticed 
Joints in wire shonld be carefully soldered, and 
wires soldered to binding screws. A small spoon 
of tin, holding half an ounce of solder melted over 
a spirit lamp, will be fonnd the most handy appli- 
ance. Wires should be scraped clean and rubbed 
with powdered resin. When solder is melted, 
insert the point of junction of wire and move gent'y 


about until the wire is just covered ; a little practice 


will determine the proper moment for withdrawing 


it. Wide bobbins gin. inside width seem best—card- 
board will do as well as wood for the material of 
which they are composed. Best material for plates 
seems to be ferrotype, carefully cut to a true circular 
form. Varnish on both sides left untouched. Line 
wire for short distances may be any size from No. 
410 (thin) to No. 16 thick. 
borne in mind that thin wire offers a revistance to 
the passage of currents increasing with smaller dia- 
meter; thus a wire din. thick and one hundred yards 
long will offer no more resistance than 25 yards 


It is, of course, to be 


1-16in. thick, insulation being equal. Earth wires 


instead of double line wire may be used with advan- 
tage in most cases. 
be obtained by thrusting an old knife in the ground 
in a damp place, and soldering end of wire to same. 


Good earth connection may 


Distance of magnet from diaphragm, as already 


noted, must be determined by experiment in each 
case, and no particular rule can be safely adhered to. 


The question of size of instruments is again one in 
which wide limits may be observed. Plates one 


inch in diameter, fitted in the top of smal! boxwood 
boxes, give satisfactory reaults, especially in the 
transmission of whispers ; louder sounds are beyond 
their capacity. As curiosities, for carrying in the 
pockot. they are, however, very interesting. Magnets 
should be made to take out, and adjusted by a collar 


of cardboard glued round them. 

It is hoped these items, the result of a long series 
of experiments, may prove of interest and save the 
time of fellow-workers in this most interesting field 
of research. That the telephone is destined, when 
brought to perfection, to effect a revolution in the 
employment of telegraphic instruments, and, in our 
means, social enjoyment, there can be little doubt. 
There is, however, a great scientific value attached 
to the discovery of so delicate an instrument for the 
detection of exceedingly weak currents of electricity. 
Besides this the telephone opens a wide field of 
speculation, and the facts it has brought to light may 
at no very distant future date lend to the adoption 
of other instruments capable of assisting other 

R. 


senses besides that of hearing. W.J. 
PHONAUTOGRAPH. 
[14252. I—-Norarna better than Swedish pitch for 


I take 
this opportunity of thanking “ J. R. H ” for his 
kindness. I have shown the slide to a few scientific 
gentlomen who have been much pleased with it. 


Telescope Tcle. 


CARL ZRIss’s NEW OIL-IMMERSION 
OBJECTIVE OF 1-8IN. FOCUS.—NO 2. 


114253.]—Mr. ZErss sent me, in the beginning of 
March, a novelty—namely, an oil-immersion objec- 
tive, the second of its kind which he had then mude, 
and of which I would have sent an account to the 
ENGLISH MECHANIC earlier had I not been uv- 
willing to anticipate Mr. J. W. Stephenson, 
F. R. A. S., F. R. M. S., well-known as the inventor of 
an excellent stereoscopic binocular arrangement for 
high powers, who purposed reading a paper on the 
new lens before the Royal Microscopicat Society, 
and to whom tho credit is due of having sugges 
the principle of the former to Professor Abbe, about 
six months ago. ; 

Professor Amici was the first who employed oils, 
on account of their greater refractive power, a“ 
immersion fluids for microscopical objectives, bu 
his attempts do not seem to have been very success: 
ful. It bas been reserved for Professor Abbe and 
Mr. Curl Zeiss to produce, after numerous expen- 
menta and failures, a microzcopical objective on the 
oil immersion principle, which, in regard to resolving 
power and brilliancy, far surpasses anything 
hitherto attained, and which, in regard to definition, 
flatness of field, and other qualities, is equal to the 
very best objectives made. This new oil-lens COR- 
atitutes, indeed, a vast advance in the construction 
of microscopical objectives, and inaugurates @ new 
era in their construction. The objective in question 
is conatructed to work with an immeraion fiuid the 
refractive and dispersive indices of which are a 
nearly as possible the same as covers of those ° 
crown glass, of which both the front lens and the 
micro. objects consist. After examining more ihn 
a hundred different liquids with regard to their 
refraction and dispersion, Professor Abbe discovered 
such a fluid in the oil distilled from cedarw 
ligni cedri). The use of this oil with the new 
immere ion objective practically neutralises the dif- 
ferences in the amounts of refraction caus 
covers of different thicknesses, and hence no soren” 


APRIL 26, 1878. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 683. 


167 


a 


collar adjustment for various thicknesses of cover- | have liked, and that I am not able to chronicle 
In fact I 
bave not seen anything with Zciss’s new oil immer- 
! sion 1-Sth which I have not seen with Powell and 
work equally well with thicker or thinner | Lealand’s excellent 1-8th on a new formula; but I 
have scen the finest tests far better and easier with 
the former than with the latter, and I have often 
been able to show the markings on the finest lined 
tests by a variety of modes of illumination, when 
ether first-rate objectives would perhaps show them 
In order 
to obtain an illuminating pencil of sufficient 
obliquity Mr. Zeiss sends a small hemispherical lens 
with the objective, which can be attached to the 
under side of the slide by means of a drop of water or 


ing glasa is required in this oil-lens. If the 
correction hes once been made fora certain thickness 
nat aah glass and a certain tube length, the lens 


covers. and any trifling errors still existing may be 
rectified by the means of the draw-tube—thiok 
covers, exceeding Q'U08in., requiring about gin. to 
lin. less draw-tube; ard the thinnest covers, less 
than 0 00 fin. thick, about lin. more. The pure Ol. 
ligni cedri gives the best colour correction for oblique 
light. For observations with central light a small 
quantity about 1-Gth of the more dispersive fennel 
or anise-recd oil should be mixed with the former, 
but the refractive power of this mixture should be 
reduced to that of the pure cedarwood oil by the 
addition of a little pure olive oil. Mr. Zeiss supplies 
a test-bottle with two plane parallel sides, and a 
crown glass priam cemented to the stopper, which 
serves for controlling the refractive and dispersive 
power of this mixture. The oils of Copaiba balsam 
and of sandal-wood may also be used instead of Ol. 
ligni cedri. 

The most important advantage of a more refrac- 
tive immersion fluid than water is, that by its use a 
2 angle of aperture can be given to an objective, 
without detriment to its definition, than can be 
obtaincd when the lens is immersed in water. In- 
deed, Zeiss's new ¿th has the largest aperture 
hitherto attuined, being equal to a balsam angle of 
113°, and considered according to its numerical 
value it is larger in the proportion of 125: 1 or 5 
to 4 than that of a dry objective of 180° air angle, 
supposing such a larger angle could be obtained. 
Professor Abbe calls the product of the size of the 
angle of the semi-aperture and of the refractive 
index of the immersion fluid employed, the“ nume- 
rical aperture.“ The resolution or the power of 
sepnrating fine lines of this new oil-objective is to 
that of the best ordinary water immersion lenses as 
1°25 to 1.1, a very palpable increase. It will be 
evident, however, that to insure the best per- 
formance of this objective it is requisite that the 
objecta should be mounted in balzam or in any other 
medium baving a refractive index of at least 1°25, 
or if mounted dry, that they should adhere go closely 
to the cover that there is no layer of air between 
them and the latter; that, in fact, object, cover, 
immersion fluid, and front lens should form one 
continuous whole of the same refractive power—else 
the capacity of this lens is not any greater than 

of any otber good immersion objective. 


This new }th magnifies at 10in. from the eye fully 
400 diameters with Ross’s first or A eyepiece. It 
is a four-system contained in a setting of only gin. 
in length. To this the optical part is screwed, a 
funnel-shaped adapter having the universal screw on 
its upper end, which makes the whole system look 
like an English objective without a screw-collar. 
Stops for the exclusion of certain spectra may be 
screwed between the optical combination and the 
adapter. This objective has no screw-collar, in 
consequence of which it is very easy to use. 
a large front lens set in white metal, and it is 
possessed of a great working distance. The con- 
struction of this certainly very simple-looking glass 
is said to be one of extreme delicacy and difficulty, 
and it is therefore expensive. Although prices ought 
not to be mentioned in these colamns, I am sure 
that microscopical readers will be interested to learn 
that the price of Zeiss's oil-immersion objective of 
gin. focus will be from £12 to £14 sterling. 
Regarding the performance of this lens, especially 
on lined diatems, I cannot find words enough for its 
praise, for I have no test in my large collection of 
this class of objects which I cannot easily resolve by 
its aid. The smallest specimens of Navicula rhom- 
boides, and its nilied forms of N. crassinervia aad 
Frustulia Saxonica, are easily dotted. Stauroncis 
spicula, as well as the finest and most pellucid valves 
of Amphipleura pellucida, show their cross markings 
at once so beautifwily and distinctly that it would 
seem an easy task to count them. Balsamed speci- 
mens of these diatoms, aud those on Moeller’s 


It has | 


having made any new discoveries with it. 


only by one special mode of illumination. 


of oil. 


This objective has but one slight drawback, and 
this is the use of the essential oils into which the 
front lens has to be immersed, and which, besides 
smelling strongly, act as solvents on the varnish- 
ings and on the balsam if they are used carelessly 
By ringing the 
slides with shellae varnish, which is not acted upon 
by essential oils, dangerous consequences to the 


and in needlessly large quantities. 


micro. objects may be avoided. At any rate, sucha 


trifling drawback cannot assume any importance 


when the extraordinary capacity of this new objec- 
tive is considered. 

Prof. Abbe has discovered by means of this oil 
lens a new and beautiful system of fine lines on 
Pleurosigma angulatum, parallel to its mid rib, that 
is on a test diatom studied more than any other. I 
find, however, that these markings can be seen per- 
fectly well with any ordinary good immersion lens. 
On examining the spectra in the posterior lens of 
the oil immersion objectivo, whilst a valve of Pleuro- 
sigma angulatum was in focus, which was lying 
horizontally on the stage, and which was illuminated 
by very oblique light perpendicular to the mid rib, 
Prof. Abbe was struck by the prominence of a 
blueish spectram in the upper part of the lens, and 
concluded at once that this must be caused by a 
system of lines parallel to the midrib. Having 
excluded two of the spectra by means of a strip of 
tinfoil placed horizontally and diametrically behind 
the posterior lens, and, having replaced the ocular, 
Prof. Abbe found his supposition confirmed. These 
lines, parallel to the mid rjb on P. angulatum, are in 


the proportion of 1: v 3 finer than the ordinary 
three sets of lines, and can only be seen when some 
of the spectra forming the images of the latter are 
excluded. 

To my inquiry whether he intended to patent 
these oil-immersion objectives, Mr. Zeiss replied that 
ho did not intend to do se as he was unwilling to 
monopolise for trade purposes an invention which 
he hoped would prove of great scientific value. He 
also stated that, on the contrary, he weuld be glad 
to sce other opticians adopt the principle of oil- 
immersion. This is, if not business-like, certainly 
most liberal, and opticians will, as may be expected, 
not be slow to take advantage of it. Nevertheless, 
Mr. Zeiss need fear but little from competition, as 
probably only very few opticians will be able to 
compete with him in the construction of so difficult 
and delicate an objective. 

It is to be hoped that Prof. Abbe and Mr. Zeiss will 
soon construct some higher powers than the Ith, and 
of equal excellence, on the principle of oil-immersion. 


Glasgow, April, 1878. Adolf Schulze. 


KENTISH RAGSTONE AND ORTSTALS. 


{ 14254. -HuGH CLEMENTS, in his last letter, lays 
great stress on the crystals iu question containiug 
iron, and says that 1 ‘‘ quite gratuitously assume 
that they are calc spar, calcic carbonate pure and 
simple,“ and that I ‘f confound calcio carbonate 
with a compound containing iron.“ I do neither 
one nor the other, but I know perfectly well that the 
presence of iron in the crystals does not make the 
least difference, and that calcic carbonate very often 
contains iron, and that it never makes any difference 


typeplatte, and of Amphora arenaria, &c., are as in the form in which it crystallises. Hugh Clements 
well and as easily resolved by transmitted light with goes into one of his theoretical arguments to prove 


this lens if Weuham’s reflex illuminator is used in 
the manner described in my paper, which was read 


that it might make a difference, but it comes to 
simply this—iron pyrites crystallises in the cubical 


before the Royal Microscopical Society on the 6th of system; therefore calo spar coutaining iron may 
March, and demonstrated by Dr. N. J. Dickson, of erystallise in that system; but, independently of 


Hackney. 
literally walk over any good test-slide. Owing 
to the large diameter of its front lens and its large 
aperture it gives so much light that the finest 


diatomaceous tests are still beautifully shown under 
Ross’s F eyepiece, which magnifies eight times dia- 


metrically—1.e., 64 times superficially as much as 
their first or A eyepiece. 
constitutes one of the greatest advantages of the new 
objective, becauge it can be used protitably with the 


I consider that this fact 


In fact this magnificent objective will the fact that calc spar containing iron erystallises as 


! 


regularly and invariably in the hexagonal system 


as the pure calcic carbonate, the argument is even 


theoretically bad. Iron pyrites is a bisulphurate of 
iron, the composition being generally given as sul- 
phur 54°26, iron 49°74, whereas magnetic pyrites— 
the composition of which is somewhere abont iron 
59 6, sulphur 40°4—erystallises in the hexagonal 


' aystem, as does also specular iron ore or red bema- 


highest oculars, which, in eonjunction with ordinary 


high powera, b come practically useless. Sunlight 


for the resolution of diatomaceous tests with Zeiss's 


new oil lens becomes superfluoas; in fact, it is too 
brilliant, unless much modified. 

The definition, penetration, flatness, and brilliancy 
of this lens are exjuisite. I regret thut circumstances 
have prevented me from using it as much as Í would 


| 


tite, a nearly pure peroxide of iron, which sometimes 
contains as much as 69 per cent. of metallic iron; 
aud carbonate of iron is isomorphous with carbonate 
of lime. Carbonate of iron, with a little carbonate 
of lime, forms a well-known ore of iron, from which 
an immense quantity of iron is smelted in England, 
as well as in Styria and Carinthia. Those facts show 
the value of this argument even in a theoretical 
point of view, but it seems evident to me that it was 


suggested by Daghbert’s ’’ coined word, ‘‘ Ferro- 
calcide,’’ in his letter, 14187, p. 96. 

I took no notice of the iron in Hugh Clements’ 
crystals because I supposed that the isomorphism of 
carbonate of iron and carbonate of lime must have 
been well known to him, but the more he writes on 
the subject the more he displays his ignorance of 
practical crystallography and mineralogy, as well 
as the very superficial nature of what knowledge he 
possesses of theoretical crystallography. Still, 

‘J. H. Collins seems to know nothing” about 
those crystals, and G. J. H.“ is entirely at sea, 
but the faintest suspicion of the possibility of Hugh 
Clements having found a mare's nest, or made a 
blunder of any kind, seems never once to have 
entered his head. 

In his last letter (14217, p. 122), in which he first 
tries to make an argument out of the presence of 
iron in the crystals, Hugh Clements says: —“ I 
agree with him that it is uttcrly impossible for 
calcic carbonate to crystallise in the monometric 
system. It is really worth while to turn to his 
second letter on this subject (13956, p. 530); it 
begins, I have endcavoured to follow the remarks 
of ‘G. J. H.,“ stating his reasons against the possi- 
bility of calcspar crystallising in the form of the 
pentagonal dodecahedron, but I am sorry to state 
that I cannot agree with him.“ I cannot, among 
the numerous crystals, discover any trace of a six- 
sided prism,” Ko., Ke. And, again, Perhaps 
G. J. H.“ will also kindly explain why it is utterly 
impossible that calcic carbonate should crystallise 
in the form of the pentagonal dodecahedron.” 
Hugh Clements has certainly learned a little orystal- 
lography since he began this correspondenoe, and, 
when he has realised the fact that it is just as im- 
possible for carbonate of iron, or any compound of 
carbonate of iron and carbonate of lime, to orystal- 
lise in the monometric system as it is for caleic 
carbonate to do so, he will have learned a little 
more. 

Further on, in this last letter, Hugh Clements 
says, I observe from an article of Mr. Collins’s, 
p. 81, that the pentagonal dodecahedron very closely 
resembles the six-sided prism. ‘This close resem- 
blance was referred to by me, when I asked 
G. J. H? could the six-sided prism become so 
modified as to be undistinguishable from the penta- 
gonal dodecahedron; but G. J. H.“ seemed to 
think that if they were exactly alike it would be 
easy to distinguish the one from the other.” Now 
(besides crediting me with a ‘‘ ball’’ which I never 
made) Hugh Clements mixes up things so much 
that I y must again refer to the earlier 55 of 
the correspondence. In my first letter (13917 
p. 503), Feb. 1, I said, Hugh Clements will find 
that his crystals are not pentagonal dodecahedrons, 
but what are called six-sided prisms, the remaining 
parts of the primary faces (those, forming the 
vertical angles of the crystal) are pentagonal, the 
secondary faces are also pentagonal.” Hugh Cle- 
mente, in his letter (13956, p. 530), Feb. 8, says, 
„perhaps G. J. H.“ will explain more fully how 
the pentagonal form is formed by the planes ing 
through the six lateral angles of the rhombohedron, 
and how the remaining parts of the primary faces 
(those forming the vertical angles of the crystal} 
are pentagonal.” In let. 14019, p. 579, Feb. 22nd, 
I did so, and for that purpose introduced dia- 
grams,” Fig. 6 being the pentagonal dodecahedron, 
and Fig. 8 the six-sided prism, and, notwithstanding 
all Hugh Clements had said to the contrary, very 
strongly expressed my adherence to my original 
opinion that his crystals were six-sided prisms. Now 
comes Mr. Collins’s first letter, 14078, p. 629, 
March 8, he says G. J. H.“ is probably right. 
There is, however, another explanation possible, 
Mr. Clements’ crystals may be pseudomorphs after 
pyrites. This is very unlikely. Hugh Clements’ 
next, let. 14093, P: 15, March 15, says, Of course 
it is possible, and perhaps, I may say, probable, that 
the crystals are six-sided prisms, so very much 
modified that it is utterly impossible to distinguish 
between them and the dodecahedrons, and he 
would fain believe that they are six-sided prisms 
with pentagonal faces, so far modified that they 
merge into the form of dodecahedrons. Does 
»G. J. H.“ think that this metamorphosis would be 
extremely improbable or even utterly impossible F?“ 
In let. 14154, p. 69, March 29, I answer this ques- 
tion thus: I have not the least hesitation in saying 
that any mineralogist, with practical knowledge of 
the subject, would at once distinguish between 
calespar in the form of six-sided prisms with penta- 
gonal faces, no matter bow they might be modi- 
tied, and pentagonal dodecahedrons.“ That is 
plain enough speaking, one weuld think, though not 
very complimentary to Hugh Clements as a 
mineralogist. And still he says, G. J. H? seemed 
to think that if they were exactly alike it would be 
easy to distinguish one from the other.” Seemed 
to think, forsooth !—tnere was no seeming to think ; I 
eaid what I thought plainly enough. Next comes 
Mr. Collins's article On Some Difficulties in the 
Study of Crystals,” p. 81, April 5, in which he gives 
diagrams of the pentagonal dodecahedron, Fig. 9, 
and of the form of six-sided prism in question Fig. 
10. In my diagram of the same crystal I made 
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the prismatic part of the crystal of the normal or 
usual lengths whereas Mr. Collins made it shorter, 
so as to give it the appearance most likely to deceive 
the inexperienced eye, and which I should think 
must be almost identical with the form of Hugh 
Clemente’ crystals. Mr. Collins’s last letter 
(14218, p. 122). : 

Now, a few words more about theoretical systems 
of crystallograpby. I do not think it is of much 
consequence what particular system one adopte 

rovided it is in strict acco ce with laws 

erived from long and close observation of natural 
crystallisation. My cart-before-horse system 
has stood me in good stead now, and ever since I 
learned it, thirty years ago, from the late Mr. 
Oldham, then professor of geology and mineralogy 
in Trin. Col., Dublin, and afterwards head of the 
Geological Survey of India. I am old enough to 
look on the system which I have learned, and which 
is that used by Dana, as a system which, though 
it may perhaps be looked on as antediluvian by 
some younger men, has long answered my purpose, 
and wil] continue to do so. Hugh Clements is 
evidently young enough to look upon the system 
which he has learned, as the system, and to 
think that any other system mast be wrong, 
or, at least ‘‘topsy-turvey,’’ and that every 
one who uses any other system can know nothing of 
crystallography, or at least must have “ inverted 
ideas of it; but he is also young enough to learn, 
and he evidently is learning. I am very glad if I 
have assisted him, but really sorry that circum- 
stances have obliged me to do so in so unpleasant a 
manner. I new, as J hope, finally winding up the 
discussion, must say that I have not evaded any 
question which Hugh Clements has put to me as to 
primary and secondary forms, and repeat that I do 
not think any system of crystallography which makes 
the rhombohedron a bhemibedral secondary form of 
the isosceles dodecabedren or hexagonal pyramid, is 
in accordance with the laws of nature as observed in 
actual crystallization, for the reasons given by me 
at length in letter 14155 (p. 69), in answer to a quee- 
tion put to me by Hugh Clements. As I do not live 
in London, or even in England, I cannot accept 
Hugh Clements’ kind invitation to call on him and 
see his crystals, though if I could have done so I feel 
sure that an oral discussion of the matter with him 
would have been much pleasanter to both of us than 
this correspondence has been. 

Thanks to Daghbert for his kind offer to 
send me some of the crystals, but as they are not 
a new form of ferro-calcite it would be hardly worth 
his while to take the trouble. He certainly deserves 
the thanks of all concerned for having sent them to 
Mr. Collins. Ithink that Hugh Clements and I have 
between us done good service to the MECHANIC if we 
have been instrumental in inducing Mr. Collins to 
write his papers on ‘‘ Some Difficulties in the Study 
of Crystals, which I trust he will continue, and go 
iuto the very interesting subject of double refraction, 
now that the attention of your readers has been in 
some degree attracted to crystallograpby, a most 
interesting science, the practical value of which to 
mineralogists is often underrated. G. J. H. 


ORGANIO SUBSTITUTION. 


[14255. |—SUBSTITUTION products are formed by 
the deplacement of an element, radical, or gronp, in 
a compound by another element, radical, or group of 
elements. 

A very important class of substitution products is 
obtained by replacing one, two, or three atoms of 
H in NH, by an organic radical. Thus we have the 
amines divided into monamines, diamines, triamines, 
and tetramines. The monamines are divided into 
primary, secondary, and lary. There are primary 
monamines of the methyl, vinyl, and phenyl series, 
having the general formula—NH.(CoH.n + )), 
NH,(CoH,n — i), and NH;(CoH,n — 7), in which 
one atom of the hydrogen in NH, bas been replaced 
by the methyl, vinyl, or phenyl radical. Methyl- 
amine, NH2(CHs3); ethylamine, NHz(CzH,); butyl- 
` amine, NH2(CyH»); amylamine, NHz(Cʒ Hin, are 

rimary monamines of the methyl series. Ally lamine, 

H2(CsH;), belongs to the vinyl series, and 
phenylamine, NHa( CH,), and tolylamiue, NHa 
Cs H. Me), to the phenyl series. 

These may be formed by the action of potassic 
hydrate on the product formed by the action of the 
lialoid compounds of the monad positive radicals on 
ammonia, thus—NH3 + Etl = NE(HzI and NEt 
Hl + KHO = NHzkEt + OH, + KI; or by treat- 
ing cyanic ether with a boiling solution of KHO, 
thus: CNEtO + 2KHO = NHzEt + COKOs. 

The secondary monamines of the methyl, vinyl, 
and phenyl series, ia which two atoms of the hydro- 
gen in NH; are displaced by positive monad radicals 
of the methyl, vinyl, and phenyl series respectively. 
Dimethylamine, NH(CHs3)3;_ diethylamine, NH 
(C2Hs) 2; dibutylamine, NH4(CyHy)s; methylethyl- 
amine, NH(CHs3) (C:Hs); ethylamylamine, H 
(C-H) (Ce HII), belong to the methyl series, and 
ethylphenylamine, NH(C:H;) (Cs Hs), belongs partly 
to the methyl and phenyl series. Piperdine, NH 
(Co Hio)“, and conine, NH(C3H)4), are also secondary 
monamines. They are produced by the action of 
KHO on the product formed by the haloid com- 
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pounds of the monad positive radicals on the 


primary monamines, thus: NH: Me + Mel 
= NMezHzl, and NMezHzil + KHO = 
NHMe; + OH, + KI. They may be formed 


containing two different radicals by using the iodide 
of a radical different to tha. contained in the pri- 
mary monaminoe, thas: NH2(C.H;) + Etl = NE: 
Cg H; C2Hzʒ I. and NHC; H, Cz H, 1 + KHO = NH 
(CsHsXC2H;) + OH: + KI. 

In the tertiary monamines the three atoms of 
hydrogen in NH3 are displaced by one, two, or 
three positive monad radicals; thus we have trime- 
thylamine N(CH3)s3, triethylamine N(C2H;)s. tributy- 
lamine N(C;Ho)s, and triamylamine N(C;H)))3, in 
which the hydrogen is replaced by three of the same 
series of radicala. but in methylethyl phenylamine 
N(CH;3)C2H;)(CeHs) the hydrogen is replaced by 
different radicals. 

Dimethylaniline N(Cs H,) Mez, dimethyltoluidine 
N( CH. Me) Mez, dimethvixylidine N(C;H 3 Mez) Meg, 
dimethyloenmidine N(CSH Mea) Mez. and dimethyl- 
cymidine N(CH Me,) Mez are tertiary monamines, in 
which the radical Cs H; enters. These monamines 
are produced by acting on the secondary mona- 
mines with the iodides of the positive radicals and 
treating the product with KHO, thus: NMH + 
Mel = NMesHI, and NMesHI + KHO = NMes + 
OH, + KI. These tertiary monamines when acted 
on by the iodides of the monad, positive radicals 
produce iodides that cannot be decomposed by KHO. 
A secondary monamine produces an iodide which 
hecomes a tertiary monamine when acted on by 
KHO, and a primary monamine requires a farther 
application of the iodide and KHO to produce the 
tertiary. 

In the diamines the hydrogen of the two mole- 
cules of ammonia is displaced by a radical. In the 
primary diamines: one molecule of hydrogen is 


2 
replaced, thus: fers in tha sesondary two mole- 
NH; NH 
cules are displaced, thas: J Etz. and in the tertiary 
NH NEt” 


Et“! 

NEt” 

Ethyl diamine Et”(NH:)» ethylene diethyl dia- 
mine Et”(NHEt), urea CO(NHz)z. ethyl urea 
NHEtN4:CO, aulpbur urea CS(NH:), and sulph 
phenyl urea CSNHPNH2, are well-known diamines. 
The diamines are produced by acting on ammonia 
or primary or secondary monamines with a bromide 
of 1105 iad radical, and decomposing the product by 


The triamines contain three atoms of nitrogen, 
and the hydrogen of the three molecules of ammonia 
is replaced by various radicals. Nosaniline is one 
of the most inportant triamines. Its formula is 
N3(CeH4)"(C7Hs)"2H3, and perhaps it is formed by 
the abstraction of three molecules of hydrogen from 
one molecule of aniline and two of toluidine, thus: 
2NHz( CH:) + NH-(Ce6eH;) = (NH) (C He)“, (CH)“ 
+ 3H. Be replacing one. two, or three of the 
atoms of H in rosaniline NHz( CHs)“ z (C6 H.)“ by 
phenyl C,H, we obtain phenyl rosaniline Na PhHz 
(CH) “20 CH.)“, diphenyl rosaniline N; PhzH( C7 H,“ 
En and triphenyl rosaniline N, Pha CzHs“ 
(CH. )“. 

By replacing the Ha by three of the tolyl radicals 
we obtain tritolyl rosaniline NCH: )a(CzHe) (CH)“, 
and, by replacing by Ets, we obtain triethyl rosani- 
line N3Ets C7Hs)(CeH4)” 3 

Chrysaniline NC HI, and lake aniline N3C2Ha1 
are other triamines. 

Rosaniline itself is prepared from toluidine and 
aniline by arsenic acid or other reagents. 

There are also arsines, bismuthines, phosphines, 
and st ibi nen, in which the hydrogen in As Ha, BiH}, 
PHs, and SbH; is either partially or wholly replaced 
by radicals. Tr. methyl arsine AsMe;, trietbyl arsine 
AsEts, triethyl bismuthine BiEt3. methvl, dimethyl, 
and trimethyl phosphine PMeH:, PMecH, and PMez, 
and ethyl, diethy!. and triethyl! phosphine PEt H, 
PEtzH, and PEts, and trimethyl, triethyl, and 
triamyl stibines SbMes, SbEtz, and SbAy3. From 
the above it may be observed that there are only 
tertiary compounds of arsenic, bismuth, and antimony, 
while the H in PH; may be replaced in the same 
manner as in NH3, producing primary, secondary, 
and tertiary compounds. 

The amides divided into the monamides, diamides, 
and triamides, so called because they are formed hy 
the substitution of NHs amidogen (Ad) for the HO 
of the semimolecule of oxatyl (COH O), or by the 
substitution of a monad positive radical with CO in 
the place of one, two, or three atoms of hydrogen. 


the three molecules are displaced, thus: 


CsH,COAd or NH,(COPh), and chloracetamide 
CH:CiICOAd or NHZ COC HCl) are primary mona- 
mides. 

Diacetanide, NH(COMe), and NH(COC Hz), are 
1 monamides. 

Oxamide, C, Oz ( NH): or (COAd)ꝝ, aud succinamide, 
Et(COAd)g or (NH) z( CH. O:)“, are primary 
diamides. The diamides may be regarded as formed 
by the substitution of (NHz)z for the (HO). in the 
semimolecule of (COHO), in dibasic acids, or by the 
substitution of a diad negative radical for two atoms 
of H in two molecules of ammonia. 


Acetamide CH,COAd or NH CO Me), benzamide | P 
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Citramide, N3H;(C.H;0,)” or CsH;0(COAd)s, is a 
triamide. The triamides may be regarded as formed 
by the substitution of the residue of a tribasic acid 
in place of three atoms of H, or by the substitu- 
tion 4 NH; for HO in the three semimolecules of 
oxatyl. 

The alkalamides:— Ethyl acetamide NHEt(COMe), 
ethyl diacetamide NEt(COMe)z, diethyl oxamide 
N:H;Et,(CO)}, diphenyl oxatyl carbonyl diamide 
No(Ce6Hs)e(CO)_”(COY’, and citryl triphenyl triamide 
NH (Cs H,) (Ce Hs O.)“, are derived from ammonia 
by the substitution of part of the hydrogen by posi- 
tive, or a part by negative radicals. When the 
hydrogen in amines is replaced by bromine or 
chlorine, tribrominated and trichlorinated amines 
are formed —e g., N(CSHzCls) Hz trichloraniline. The 
imides have the general formula NH(CnH2 — 10). 

Succinimide, NH(COCHa)le or NH(C,H,0;)”, is 
formed by the substitution of a diad negative radical 
for two atoms of hydrogen in ammonia. 

The nitrides have the general formula N(CaHzu — 
:O)3, and may be obtained by the action of cblor- 
acids upon amides, thus: diacetimide NH(COMe). + 
COMeCl = N(COMe)3 + HCl. Tha organo-boron 
compounds are produced by the substitation of a 
monad positive radical for methoxyl, &., thus: 
BEtOs becomes BMez by the substitution of Me for 
EtO. The hydrides of the prethyl series having the 
general formula CnHen + 2, form substitution 
nen containing bromine, chlorine, &c. ; thus 
we have CH.. CH3Cl, CH2Cle, CHCls, and CC!,, 
and CsH¢, CoH;Cl, CzH.Clz. CsH3Cls, CeHaCly, 
C:HCl;,, and CsCle, &c., in which the hydrogen is 
replaced by chlorine. 

In benzol or phenylic hydride, CsHe, we have 
Cs Hs Br, CHBr, CsH3Br3, mono, di, and tribom- 
benzol, the bromine displacing the hydrogen of the 
benzol. There are also similar chlorine substitution 
compounds, C.H;Cl, CS H. Cl, and Cs HaClzʒ, the 
mono, di, and tri-chlorbenzol. 

In introbenzol and dinitrobenzol, C 6H; (NO,) and 
CeH, (NOz)z, the H is replaced by NOx. 

Orcin gives, with bromine chlorine and iodine, 
C;H3Br;HOs. CyHZCIzH Ona, and CH zIzH On. 

Monobromorcin, C-H; Br HO,, and trinit ro orcinic 
acid, CH; (NO.) 3H Ot, are other compounds. 

Carbolic acid, C Hs HO, gives the following substi- 
tution products — viz., C;H,BrHO, CH; ClzHO, 
CeH2ClsHO, CCl: HO, CH ( NOz) HO. CSHa(NOꝛz)z 
HO, CHa N O»)HO, and CS HNO; ) 2 NH:) HO. 

By the substitution of oxatvl for hydrogen in 
CHs. benzol, we obtain Cé6 H, COH O, benzoic acid; 
Cs H.(CO HO), phthalic acid; CyHs(COHO)s. tri- 
mellitic acid ; CSHNCOH O),, pyromellitic acid, and 
Cs(COHO)s, mellitic acid. The haloid ethers are 
substitution products formed by replacing HO in 
the alcohols by bromine, chlorine, cyanogen, 
fluorine, or iodine. Thus there are MeCl, EtCl, E&I 
produced by replacing HO in MeHO, and EtHO by 
Cl and I; and Et“ Cy, and Et” Bre by replacing HO, 
in Et“ HO by Cy, and Bra. 

Again we have C3;H;HO,Cl, C3H;Cl,HO, and 
C3H;Cls by replacing one, two, or three of HO in 
Co Hau = f HO; by Cl. 

Methylenic and ethylenic iodides, CHzlz and 
CsH4Ig; propylenic bromide, chloride, and iodide, 
CH Bra, C3H6Chs, and CsHele ; butylenic bromide 
and chloride, C. HSBr: and C. Hs Cl,; and amylenio 
bromide and chloride, Cs HjoBra and C, HioClz; 
vinylic bromide, C;H3Br and CzH, OCl are other 
substitution products. 

Chloral, CCIzCOH, is formed from CH; COH by 
replacing H by Cl. 

Chlorine converts the methyl series of acids into 
the chloro-substitution acids, thus: CHz( Cn Hui 
COHO = CHC|(CnHen + 1) COH O. 

The ketones are substitution products, formed by 
replacing the hydroxyl of the methyl series of acids 
by the monad positive radicals, thus: CH;,COHO 
becomes CH;COMe, or COMeg. when the HO of the 
acid is replaced by the radical CH, or Me. And by 
substituting a monad positive radical for the H of 
CH; in CH;COMe we obtain CMeH,COMe, methyl 
acetone, CMe;sHCOMe, CEtH;COMe, CPrHZzCOMe, 
and CEtzHCOMe. 

I have abore referred to many of the substitution 
products that have been obtained. In fact substitu- 
tion is one of the principal methods employed in the 
examination of the composition of organic bodies. 
The ordinary method of producing numerous in- 
organic compounds by double decomposition is 
merely a substitution of one acid or one base for 
another. Speaking generally organic substitution 
products are analogous in their properties to the 
compounds from which they are produced, the re- 
lacing element or group of elements merely supply- 
ing the place of the retiring elements, without dis- 
turbing the harmonious pre-existent relationship. 

Hugh Clements. 


— 


INOFFENSIVHE URINALS. 


[14256.]—I THINK incrustation may be prevented 
by using thick glass plates in place of the metal, 
stone, or slate now in vogue. have known this 
done with success, although the glass was speedily 
broken by mischievous persons, yet a zino rim held 
it fast enough. It has been fixed about two years, 
and is as clean as at first. Fiddler. 
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THE ORGAN. 


[14257.]—In the Comprehensive Treatise” on 
the organ, now appearing in this journal, by Mr. 
Warman, in your issue of April 12 he alludes to the 
advantage of placing tho bellows in a cool chamber in 
order that the wind supplied by them, being also 
cool, may courteract the sharpening effect of an 
over-heated room. The organ at Exeter Hallis said 
to have its bellows in the lower part of the case, 
asd therefore not according to the above arrange- 
ment. Bat in“ The Scientific Bases of Music, a 
primer by Dr. Stone, just published, I find the fol- 
lowing contrary statement: — The organ at Exeter 
Hall is fed by wind from the cold stone corridors and 
staircases below it, which communicate almost 
directly with the outer air. Consequently, at the 
beginning of a performance, when the air of the 
room is well heated the gas, the organ is very 
flat, as it is drawing a denser supply from below and 


sable musical law ? 


tione 


most frequently 
sung with lah, 
fourths) being formed in each case. P. L. 
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L. AND N. W. RAILWAY BNGINES. 


10 0 a. m. Ex. Euston (Euston to Crewe). 


outside, whose undulations are calculably different Said, A. Ann ag 

from those in the rarefied medium, in which the 2 . 1 e 
clarinets, contra-fagotti, and otbers are breathing 25th. T 1 2185 i ` 
aad expiring. If all external apertures at the back 26th, F Pin a Beatrice, 2190 
were shut, and the bellows made to draw their wind 27th. S Chillingt 42188. ` 
from the hot dry air near the ceiling by means of a : nangton, ; 
large air trunk or wind sail, the organ would rise in 10.10 a.m. Ex. Euston (Easton to Crewe). 
pitch.” My object, however, in writing is not so 22nd, M. Wizard, 872. 

much to point out the disagreement of theee two 23rd, T Cambrian, 2194. 
statements as to suggest a remedy in addition to the 24th, W Reynard, 2184. 

one offered by Dr. Stone. In all cases where the air 25th, T Cambrian, 2194. 

is to be drawn from a colder region, the organ might 26th, F Caradoc, 2192. 

be tuned to orchestral pitch, or nearly so (for I sup- 27th, S Cambrian, 2194. 


pore even then a margin would have to be left)—the 


denser supply serving to preserve this pitch. 8.50 p.m. Ex. Euston (Euston to Rugby). 


22nd, M. Condor, 868. 


Tonometer. 23rd, T. Envoy, 865. 
24th, W. Balmoral, 862. 
THE ORGAN AT ULM. 25th, T. Llewellyn, 869. 
(14258. }—Mr. WARMAN will, I am sure, permit 26th, F. M. teor, 863. 
me to point out a slight inaccuracy in bis very valu- 27th, S. Courier, 866. 
ableand interesting treatise on the organ. The bellows 8.50. p.m. (Rugby to Crewe.) 
of Valeker’s great organ at Ulm, said to be the 22nd. M Avon, 2189 
largest in Germany, are not placed in the crypt. 23rd T7. Axon. 2189. 
‘The organ itself stands, like so many of the Continental 24th. W Salopian, 2193 
ones, over the west entrance, and the blowing 25th. T. Chillington, 2188 
arrangement, requiring 12 men, is placed at the back 6th F. Lowther, 2186. 
of it—I do not now recollect whether on the same 27th. S Alma, 2185. 
level or somewhat beneath. I was present last year aa f i 
on the occasion of a grand organ concert, and was Up TRAINS. 


greatly pleased with the quality of the instrument, 


but surprised at the absence of power and brilliancy 12.18 a.m. (Crewe to Euston). 


and the non-employment of reeds till I heard that 22nd, M. : Penrith Beacon, 2187. 
five of the blowists’? were absent. How such a 23rd, T . Lowther, 2186 
deficiency should bave occurred on 80 great a public 24th, W. 858 Princess Beatrice, 2190. 
occasion—the day after the solemn celebration of 25th, T ... Avon, 

the 500th anniversary of the cathedral—I did not 26th, F .  Salopian, 2193. 
understand, but I thought it not very creditable to 27th, S . Penrith Beacon, 2187. 


the authorities. I was told that an idea was enter- 4.25 p.m. (Crewe to Euston). 


tained of substitating an hydraulic apparatus. 22nd, M. a Antelope, 2183. 
T. W. Webb. 23rd, . Caradoc, 2192. 
24th, W. esè Antelope, 2183. 
THE 80-CALLED HYPHARMONIO 55 N 
3 THEORY. 27th, S aes Antelope, 2183. 
; 14259. —1 READ the ExoLIsH Mecuwanic for 6.5 p.m. (Crewe to Rugby) 
instruction (among other reasons), and when strange ve 87). 
theories are propounded with the earnestness and 22nd, M. see Avon, 2189. 
perseverance which characterises Mr. Jackson’s 3rd, T Avon, 2189. 
erpousal of his theory, I am anxious that the value 24th, W. Sulopian, 2193. 
should be demonstrated by the unbiased judgment 25th, T. i Chillington, 2188. 
of tbose who are acquainted with the subjects under 26th, F. .. Lowther, 2186. 
diseussion, so that any questions which may arise 27th, S Alma, 2185. 
may be settled. For these reasons I would again 65 p.m. (Rugby to Euston). 
ask the opinions of our musicians on the above 22nd. M „ Camhrian, 2194. 
subject. There can be no need of further explana- Brd T O Snowdon, 2191. 
tion ; the different points have been reiterated again 24th, W. Caradoc, 2192. 
and again in your , and the subject presented 25th. T Caradoc, 2192. 
ous in every posible point of view. Comprehen- th. F Snowdon, 2191. 
ively stated, the whole thing amounts to this: if 27th. S Reynard, 2184 
the natural major diatonic scale be turned upside $ i j 


a i . The engines ranning from Crewe to Carlisle are 
position with the tones and intervals of the scale Buffalo, Giraffe, Merrie Carlisle, Prince Leopold, 
not so dealt with, with the exception that “ray” is Princess Louise, and Jakoob- Khan. and I believe 
grave. As I have before shown, this is merely a | Belted Will, 1220, Airy, 1678, Florence, 1217, 
| A Drake. 1526, and Phaeton, 1218, have the 6 5 p.m. 
matters not from what point of view | from Crewe, 4.28 p.m. from Preston to Crewe. Can 
at the matter, but for convenience I have any one give me the engines running the Datch- 
taken the ultimate result of the various operations man in the order they run? If L. L.” likes, I 
of the harmonic law as represented by tones and | can give him the engines running most of the L. & 
semitones, starting from a given generator. N. W. expresses, with diagrams as to their work- 
Mr. Jackeon claims that the notes of the scale ieg. No doubt some of the working will be altered 
may be shown in nearer relation by his method, but May 1. Egeria. 
sie ark, what need is there ora all this? The 
of the scale have all a certain fixed relation to 
cach other, and all the theories in the world cannot | FAST RUNS OF BARLY LOCOMOTIVES. 
amplify these relations. Because A isa near rela- |14261.}—WILL “ Itzaex ” kindly favour us with 
tion of E's, does that make C's relation to A any | some fast runs made by trains in the earlier years 
oraret Yet this is the claim of the ‘‘ Hyphar- | of railway enterprise, which, I think, he hinted in 
monie theory. one of bis letters be would be able to give? They 
What I want to know is: Why should we be] would certainly be of great interest, especially 
called upon to accept the Hypharmonic” theory, | wher compared with his very admirable tables of 
when there is no f that sounds are musically | speeds of recent runs. 
evolved in this (the downward) direction, when, I beard a yarn’’ which I should much like to be 
ab the exigencies of the constitution of the corroborated or denied by “C. E. 8.“ It is to 
„armonic scale, we are obliged to commence count- | the effect that a party of Americans made a very 
ing downwards from such a comparatively distant fast run from Liverpool to London one Sunday 
ation of the tonic as ME; and when there is no 
necessity whatever, in the interests of musical 


train. If true, will that gentleman give us the par- 
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mathematics, to promote what I may call a mere 
inevitable coincidence to the dignity of an indispen- 


To conclude, the scale is constructed on harmonic 
principles. It consists (1) of sounds whose vibra- 
harmonise most frequently with those of 
DOH, and (2) of other sounds which harmonise 
with the rest. Rah is naturally 
and ray with soh, perfect fifths (or 


„ answer to L. L.“ (14175) tke 
following engines should he ranning the trains named 
from Monday, April 22nd, to Saturday, the 27th :— 


169 


ticulars, such as length of train, stoppages, speed, 
and time on journey ? 

I would, as a reader of the ENGLISH MECHANIC, 
take this opportunity of thanking C. E. S.” for 
the interesting and varied information which he 
80 freely contributes to this paper, and would 
trespass so far on bis kindness as to ask him to 
favour us with a diagram, showing the gradients 
on the Midland from St. Pancras to Leicester ? 


E. H. J. 


CONTINUOUS BRAKES. 

[14262.]—THE subject of continuous brakes is still 
the“ topic of the day amongst railway engineers. 
In the House of Lords, on Thursday, the 14th of 
March, Earl De La Warr called attention to the 
recent correspondence between the Board of Trade 
and the railway companies. A most interestin 
debate ensued, in which Earl Cowper, Lord 
Henniker, Lord Carlingford, and the Duke of 
Somerset took part. On Friday, March 15th, in 
the Hoase of Commons, Mr. Martin gave notice, 
that on the 26th of March be would move a resolu- 
tion, tbat it is desirable that the railway com- 
panies of the United Kingdom should be required 
within a reasonable time to supply their passenger 
trains, used for fast or heavy traffic, with efficient 
continuous brakes.” No discussion was allowed to 
take place, as when Mr. Martin rose to move his 
resolution tba“ House was counted out.“ 

In Vol. XXV., pages 634 and 635, I gave the par- 
ticulars of the brake trials upon the North Eastern 
Railway, and also a table of comparative resulta 
between the Westinghouse automatic and Smith’s 
vacuum brakes, as obtained by the locomotive 
officials of that line. This sbowed at once that the 
automatic was decidedly the best brake. The two 
trial trains were then worked for six months, to 
ascertain the cost of renewals and maintenance— 
the resulta given being almost identical with those 
obtained by Mr. Drummond on the North British 
Railway (and given in last volume, p. 288). And it 
again proved the well-known fact, that the vacuum 
brake is the cheapest in first cost. but that it is the 
most expensive to maintain. The North Eastern Rail- 
way Company have been considered by soma to have 
heen very slow in coming to any decision, or in adopt- 
ing any system of continnons brake It must be 
remembered that the North Eastern Railway is au 
important part of the east coast route between 
London and Scotland. At York it is joined by the 
Great Northern Railway. This company have 
adopted the Smith’s vacuum brake, and fitted it to 
87 engines and 476 carriages and vans. On the other 
hand it ia joined at Berwick by the North British 
Railway. This company have adopted the Westing- 
house Mo brake, and it is oe fitted rv 
engines and 1,000 carriages as quickly as possible; 
25 engines and 300 carriages have already been fitted 
with this brake up to the present time. It will thus be 
seen, as one of the North Eastern Directors remarked 
a short time ago, ‘‘ that their choice must be in 
opposition to one of these lines, and there seemed no 
way out of the difficulties which the differenca in- 
volved.” A few weeks ago, after careful considera- 
tion and a long series of experiments, the directors 
of the North Eastern Railway Company unani- 
mously adopted the Westinghouse automatic brake 
for their line, and it is to be fitted to the whole of 
the passenger rolling stock forthwith. and 10 engines 
and 35 carriages have already been fitted with this 
brake. The directors of the North Eastern report 
that they bave adopted the automatic brake for their 


-line because they have proved it to be the best, and 


also because it fulfilled every one of the condition 
considered necessary by the Board of Trade. This 
decision of one of the largest railway companies in 
the United Kingdom is of very considerable import- 
ance, and win do much towards the settlement of 
the continuous brake question. It will at once be 
seen that the great difficulties arise at York, as the 
Great Northern work their trains from London to 
York with the vacuum brake, and there is a very large 
interchange of traffic. These difficulties, caused by 
the difference of brake systems, have even already 
begun to make themselves seriously felt, and the 
Great Northern Company is at the present time con- 
sidering what will be the best for them to do, so as 
to avoid this inconvenience. Clark’s chain brake 
bas been fitted to fifteen carriages intended for 
through traffic, but it does not work well, and has 
been abandoned. It is suggested by the North 
British and North Eastern companies that the Great 
Northern should fit all the carriages intended to 
run over their lines with the Westinghouse brake, 
and use the vacuum brake upon the trains running 
between King’s-cross and Liverpool and Manchester, 
but no decision has yet been arrived at by the latter 
company. 

Upon page 11, a description of Smith’s “ Fire- 
work brake, or “‘ automatic attachment, is given. 
I have had an opportunity of examining the appa- 
ratus and witnessing trials with it. The results 
given were very unsatisfactory, and there is no doubt 
that the ‘‘ firework arrangement will never come 


afternoon some time last autumn, in a Pullman car | into general use. 


Another means of attempting to make Smith’s 
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vacuum brake self-acting, in case the train becomes 
divided, is to attach the ordinary communication 
cord to the handle working the vacuum brake upon 
the engine. This plan is obviously unsuitable—as, if 
a train became divided, the cord wonld apply the 
brake upon the engine and firat portion of the train ; 
the second portion of the train, having no brake put 
on to stop it, would dash into the firat part. 

Several of the railway companies bave sent in the 
returns asked for by the Board of Trade, showing 
what each is doing in the brake question, and also 
how many engines and carriages they have fitted 
with continuous brakes, and the names of the brake 
systems used. The returns have been printed in a 
tabulated form, but they are not complete, as some 
companies have not sent in any answer. There has 
been so much difficulty and delay in obtaining these 
returns from some of the railway companies, that on 
Thursday last, the 11th of April, Lord Henniker 
„brought in a bill” in the House of Lords, the 
object of which is to make it compulsory on railway 
companies to supply to the Board of Trade periodical 
returns as to the number, character, &c., of con- 
tinuous brakes on their lines. This bill was read a 
second time last night, April the 15th. 

The next meeting of the Iustitution of Mechanical 
Engineers is to take place at Paris next June. One 
of the papers is to be upon the subject of continuous 
brakes, and to obtain further information a series of 
papon ment is to be made in a few weeks. 

e Brighton Railway Company is fitting up an 
experimental van, with speed indicating and recording 
apparatus, also an apparatus to show and register 


the brake-block preasure exerted, and the time taken | f 


to apply each system of brake. The information 
thus obtained will be most complete. Trials are also 
to be made (like those lately conducted upon the 
Midland Railway) by running tbe trial trains upon 
two parallel lines at equal s a, then apply both 
brakes, when it is perfectly clear to the most casual 
observer which is the best. 

L. L.,“ p. 94, mentions that the Westinghouse 


brake is in use upon the Loncashire and Yorkshire 


Railway. This company have been trying the 
automatic and the vacuum brakes for more than a 
year. They are in favour of the Westinghouse 
automatic, but I understand that they do not intend 
to spend much money upon continuous brakes till 
they know what the other large companies around 
them are going todo. The Great Eastern Railway 
Company have lately decided to fit several of their 
express trains with the Westinghouse automatic 
brake. I may also mention with regard to the sub- 
ject of brake power upon gooda trains, that the new 
goods engines on the Midland Railway, which lately 
commenced to run, have a powerful steam brake 
upon the engine and tender wheels, and a series of 
experiments is being conducted upon the Lickey 
Incline, Bromsgrove, to-day. 


April 16. C. B. 8. 


SHIFTING SADDLES FOR BICYCLES. 


[14263.}—SEEING a notice in the ENGLISH 
MECHANIC of a systenr of winding the saddle of a 
bicycle forward and back by the handle, I beg to 
ask you to publish that I have done the eame thing 
independently, the first time I used the shifting 
saddle being about 20th August, 1877, in Sukkur. I 
contemplated such an arrangement as long sgo as 
April, 1875. The only doubt on my mind was whether 
one could not have two saddles, and shift from one 
to the other when riding. For my own part I 
could not manage the latter. The use of the shift- 
ing saddle is to enable one to mount more easil 
and descend hills more safely, by causing the hind- 


wheel brake to hold. The brake, however, requires | lg 


® second handle at least. I see no simpler way of 
arranging it. R. H. Froude. 
Ex. Easginecn, W. S. R. 
Ahmadpur, ee India, March 13, 


PROFESSOR MILLS ON DESTRUOTIVE 
DISTILLATION. 


[14264.}+-I mucH regret that your anonymous 
correspondent, in the last number of this journal, 
cannot agree with your favourable notice of my 
“ manualette on the above subject. With regard 
to his criticisms I have to remark (1) that I have 
nowhere suggested, as he seems to imply, that 
naphthalin is the only causeof coal-tar being heavier 
than water; (2) I have not eaid that tar yields 10 
per cent. of (light) naphtba, but 10 per cent. at 
most of light naphtha ;” (3) I have expressly warned 
my readers that “rigorously pure ammonia cannot 
be prepared by any direct process from the watery 
liquor in the paraffin industry, and have pointed 
out that there is still leas chance with ordinary 
gas-liquor ;” I have not said that pure ammonia can 
be obtained thence, either by the lime process or any 
other. (4) The lime process is not mine; it bas been 
worked for years with excellent results. Your cor- 
respondent’s remaining allegations as to my state- 
ments are correct, and I must submit to the mis- 
fortune of his figures being different from mine. 
All I can do is, to enable your readers, if I can, to 


attach due weight to what we respectively say. He 
is an anonymous writer, having, as he asserts, 20 
years’ experience, and etands convicted, as above, 
of four misrepresentations. I have been for 15 
years, more or less, a chemical student of destruc- 
tive distillation. I know the practice, not of one 
manufacturer only, but of very many, and how it 
bas changed from time to time with new demands; 
I am also familiar with the greater portion of ancient 
and modern literature on this subject. 

The little work which he and you have charac- 
terised so differently is a summary of the average 
practice of many hun of manufacturers, and 
the inquiries of many scientific investigators. I 
should, I am aware, be the last to put the question ; 
but, to use your correspondent’s words, which of us 
is the more likely to lead the novice astray ?”’ 


Anderson’s College, Edmund J. Mills. 
Glasgow. 


THE ELECTRIO PEN AND THE BLIND. 


[14265.]—I HAVE lately had occasion to use the 
patent electric pen, and the idea has occurred to me 
that this inatrament could be very suitably used by 
or for blind persons. I mean that the punctured 
writing (at present used as a stencil, from which 
numbers of copies are printed) could be used as an 
original communication. Any one acquainted with 
the electric pen will understand this. The pen, 
while writing, makes abeut 150 punctures per 
second, and these punctures naturally make raised 
1 lines on the paper of the shape of the letters 
ormed. 

I think that such outlines could be easily felt and 
traced by the delicate and practised touch of a blind 
peraon. Thus any communications may be intelligibly 
conveyed to and from the blind. Jib. 


UNFERMENTED BREAD. 

14266. |—I AGREE with A Physician ” that this 
subject bas not received the attention it deserves. 
Some time ago I sent a query on the subject, hoping 
to elicit a good deal of diverse opinion; but it fell 
flat with only a few replies not much to the purpose. 
We have used this bread for about 4 or 5 years, and 
consider it much more wholeseme than fermented, 
whether baker’s or home-made ; especially if whole 
wheat meal (ground at home to make sure you get 
it) is used instead of white flour, or added to it in 
the proportion of one-half or quarter. Our method 
is to keep the NaHCO; ready weighed in 110-grain 
packets, and the HCl in a dilute state (240z. HCl of 
sp. gr. 1:16 + 560z. HO), so that 8 fluid drachms of 
it is the right quantity for one packet of soda, and 
for 131b. flour and meal. This is rather more than 
“A. Physician finds neeessary ; and, further, we 
use no ealt. Unless the flour and soda are well 
mixed befere adding HCl and water, there will be 
yellow spots in the loaf from the undecomposed 
alkali. The baking requires a good oven, or the 
crust will be very bard and the interior sticky. 
You must use good flour (when you can get it); 
nothing detects the bad article quicker than this 
process of bread-making. Has A Physician” 
ever noticed his bread get moister when two days 
old than when new? It seems as if the NaCl in the 
loaf deliquesoed; but ordinary bread containing per- 
haps as much salt, certainly gets drier by keeping. 
Is it that the NaCl formed in this way is more 
deliquescent than table salt? Has the HCl or the 
NaHCO; any action on the flour before they cem- 
bine? That is a point well worth the most careful 
investigation by any one possessing the requisite 
delicate apparatus and power of manipulation and 


isure. 

Theoretically, the Aörated process of making 
bread is preferable to the above. There the COs is 
generated separately and passed into flour and water, 
obviating any risk of contamination from impure 
chemicals, or the point just mentioned. But, prac- 
tically, it is made so salt that we cannot eat it. The 
whole bread question wants overhauling, and [ hope 
some of your correspondents, numbering representa- 
tives of all classes, and almost all countries, will 
give the world the benefit of a discussion thereon. 


Daghbert. 


Errata.—A GooD SuaGEsTion.—Letter 14234’ 
p. 143.—‘‘ Wednesdays °’ should be Tuesdays ’”’ 
and also,” in last line, alas. — B. K. H. 


Coal in Queensland.—A seam of coal of 
excellent quality has been found at Walloon, Queens- 
land. The seam is 9ft. in thickness, and is expected 
to prove a good export coal. Mining, which had 
scareely an existence in this colony at the date of 
separation in 1859, is now carried on extensively 
for gold, copper, tin, and other metals, besides coal, 
and the annual yield of gold alone is now worth 
considerably mere than one million sterling. Durin 
1877 the gold obtained from the Gympie oldfield 
amounted to 41,5280z. Gympie is situated about 
116 miles north of Brisbane. Gold was discovered 
in the district about October,1867. 


8, 
ectfully requested to mention, in 
the A 


larity 
over with small four-petaled flowers, something like 
Forget-me-nots. i . 
figures (milkmaids with solid china pails, &.) are 


REPLIES TO QUERIES. 


— . — 
% In their anger e re 
and number of the query asked. 


[31106.]—Dresden China.—I believe the pecu- 
this consists in its being ornamented all 


I think the china groups of 


Dresden ware.— MURANO. 


parts of Armenian bole and myrrh, po 


[81161.]—Tooth Powder.—The best 1 opal 
MURANO. 7 | 


level with the firat. Next procure a cutter bar and 
ratchet brace; fix ratchet brace on end of cutter 
put it through the headstock, and fasten at 
ends with steel points, and work away. 
cutter bar; B, headstock; C, ratchet brace; D, 
post; E, bolt and nut to fasten headstock ; F, lathe- 
stand; G, wall; H, steel points. — TRLESCOPE TELE, 

181875.]— Japanese Tools. Anxious can see 
a collection of Japanese tools at the South Ken- 
sington Museum. They are in a room under the 
National Portrait Gallery, in the Exhibition block 
of buildings. Some of them (the tools, not the 
museum buildings—they are anything but handy) 
have a very handy appearance. Some one mention 
the Japanese style of using a saw some time since, 
and some one else talked about sawing before a 
looking-glass, &. I cannot see the necessity for 
that. I have found it very convenient myself to 
pencil the pattern on the upper side of the wood in 
the usual manner, and then saw beckwards—+.c., 
make the upward pull-stroke the cutting stroke— 
of course using a frame saw, and reversing the 
blade. You are not so liable to split the wood in 
sawing this way, and it makes a cleaner cut; but it 
is rather a slower process.— MURANO. 


ee on 8. and D. Joint Line.— 
I do not see that any usefal purpose can be served by 
continuing this discussion, as I can only 12855 
repeat that neither engines nor boilers have 
built at Nine Elms for years past, and certainly none 
have been built there at any time for the S. and D. 
line. This fact is well known to every one at Nine 
Elms, and the London and South-Western Com- 
pany’s published accounts each half year will confirm 
the truth of what I say. I (in common with sev 
others) have waited with great curiosity all the week 
to see whether your mysterious corresponden 
“S, D. J. R. Looo., would put in his prom 
appearance ; but I need hardly say that he did not; 
neither did he come on. the previous occasion to 
which he refers, for the very sufficient reason that 
there neither were, nor are, engines or boilers under 
construction at Nine Elms for him or any one else 
to see. —THE NRW CLOCK. 


91878.]J— Somerset and Dorset Line ines. 
Without entering into this discussion I should like 
to say that I have spent nearly every day for very 


many years past in the Nine Elms shops, but I have 
iever eal nor heard of any engines being built there 
for the above railway, and, mlsbougs I am now get- 
ting on into years, Tam neither blind nor deaf.— 
ERECTOR. 
(31899. |—The Flute.—I believe it is the desire of 
all your correspondents to recommend to the best of 
their ability the best means to the attainment of the 


end desired. I endorse Old Amateur’s” advice as 
to careful study and hard practice as the best lubri- 
cators of a flute that is, if it is really your instru- 


ArRII. 26, 1878. 
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ment. Referring to the late Charles Nicholson, to 
his music I owe my ability to play, and there are 
num berless instances in his Beauties for the Flute“ 
of the facile manter in which passages can be rendered 
by the long F3 key, which could not be well rendered 
with the short FI. I grant for general purposes the 
short Fz is the most used. Let Enquirer,’’ or any 
one else acquainted with the flute, try the following 
passages in the different kevs, and they will soon 
ascertain whether the long FC is hest, or rather the 
only one suitable for such. Respecting long C keys, 
it should have been long C keys at the bottom of the 
Aute. [care nothing about it, as it injures the tone, 
in my opinion, of the instrument, although at one 
time the flute, by means of keys, used to go down to 
middle G. See James's Hour or Two on the 
Flute.“ —J. CRIDLAND. 


(31987.]—Telegraph Dials.—I think these are 
made of cardboard (hard and thin), with emerald- 
green paper pasted on one side.— MURANO. 


(31939.]—G. N. Bight-coupled Engines.—My 
answer on p. 433, No. 668, is correct. There are 
only two south of Finsbury Park—Nos. 472 and 
473. Since I wrote that answer they have botn 
been fitted with storm-boards and housing. The 
following is a list of the shunting engines south of 
Finsbury Park :—Nos, 111, 117A, 134, 139, 140, 144, 
149. 162. £72, 473, 603, 498, 499, 604, 605, 612. The 
first eleven belong to King’s-cross goods yard, and 
the last five to Clarence-yard. Nos. 498, 499, and 612 
go to Blackwall.—MuRano. 


(31976.]—Compound v. Ordinary Condensing 
Engines.—On page 72 Marine Engineer” says 
John S. Sunderland did a bad day’s work when he 
abandoned his faith in the compound engine. I, 
however, think different. My reasons for doing so 
will be seen as we proceed, He then says that the 
only fault I charge it with is the loss of heat in the 
transmission of steam from one cylinder to the 
other.“ concerning which he graciously informs me 
that it is a mere trifle. In reply, permit me to ask 
„Marine Engineer if he does not think it advi- 
sable to save the mere trifle by disposing of the 
necessity for passing steam from one cylinder to the 
other by using it up in the first cylinder? He then 
criticises my statement that in the single cylinder 
engine all this hent is lost in the cylinder, and there- 
fore performs duty. I think “ Marine Engineer” 
must have read my letter in a rather loose manner, 
or he would have perceived that it was of the heat 
Jost in the waste-room, &c., that I was then writing. 
And it is a fact that cannot be gainsaid, that if the 
boss from re-evaporation be the same in both engines, 
the heat which is wasted in the ports and other 
waste-room of the compound, will, in the single 
crlinder engine, be utilised in the propulsion of the 
piaton, and the daty of the single-cylinder engine 
will exceed that of the compound in proportion as 
the loss of heat between the cylinders of the latter ia 
great or small. ‘Marine Engineer” then makes 
a very vac ue attempt to prove that the compound 
engine absorbs more beat into the metal of the cylinder 
than the siagle-cylinder engine. He says the top 
steam port of the high-pressure cvlinder of the com- 
pound opens, steam enters at 75lb. absolute per 
square inch. and the piston passes down until a certain 
capacity is filled with steam. While this is going on 
the bottom end of the cylinder is oper to the re- 
ceiver, and filled with steam at, say, 25lb. absolute, 
or considerably above boiling point, and therefore 
retaining the latent heat of the steam. He then 
proceeds to say that when the point of cut-off is 
reached the measure of heat for that stroke is 
finished. I don’t dispute that in the least ; but when 
be says, Now turn to single-cylinder engine; the 
tep steam-port opens as before, and continues open 
until the same capacity has been filled as before,” I 
feel that Í must take exception to that statement. 
If Marine Engineer will think he will at once 
perceive that tho steam must be cut-off much earlier 
to effect a given rate of expansion in one cylinder 
than it would have to produce the same rate of ex- 
paren in two cylinders, so that the measure of 
eat would be somewhat less in the case of the 
single-cylinder engine. As to the loss of heat being 
the only fault, the compound has many, besides that 
it is a much more costly engine, more complicated, 
and certainly not half as neat as a properly-designed 
single-cylinder engine of either class, marine or 
stationary. I meed not say any more, as Marine 
ineer will perceive by my letter, in the issue of 
April 5th, to F. H. Wenham, what means I should 
employ amongst others to render a single-cylinder 
engine more econowical than any yet constructed.— 
Joun 8. SUNDERLAND, Armitage Bridge, near 
Huddersfield. 


[31982.] — Sending Caustic Soda by Rail 
(U..). Caustic soda, when made, is ladled direct 
out of the pots into wrought-iron drums of about 
Sowt. each, in which it becomes stiff. These drums 
are not only sent by rail, but are exported to all 

arts of the world. The orifice through which the 
quor is poured is only about 4in. in diameter.— 
CORCTRA. 

[31994.] — Pompeii. — The Buried Cities of 
Campagna,” by Davenport Adams, is interesting 
and reliable, and contains the titles of all the best 
works on the subject.—MURANO. 

32103.|—Organic Chemistry.—On page 610, 
va XXVI., Mr. William John Gre gives some 
characteristics whereby normal], secondary, and ter- 
tiary aloohols may be distinguished from each other. 
These characteristics mainly depend on a progressive 


lowering of the boiling points which generally 
accompany a progressive increase of the percentage 
of carbon contained in the molecule. Thus the per- 
centage composition and boiling points of the threo 
alcohols named are as follows :— 

Normal. Secondary. Tertinry. 


Carbon ... 60°09 OL 86 68 18 
Hydrogen 13:33 13 51 1384 
Oxygen ... 26°67 21°63 18°18 

100°00 ]00°00__... 100°00 
Boiling Points 115° C. 95° C 82° C. 


The other conditions which determine their differ- 
ence is their deportment, and the products they yield 
on being oxidised with chronic acid. My object, how- 
ever, in writing just now is to draw Mr. Grey's 
attention to another very interesting research on the 
subject, by Victor Meyer and J. Locher, which 
appeared in the Berichte der Deutschen Chemischen 
Gesellschaft zu Berlin, No. 16, 1874, under the title 
of Diagnosis of Primary, Secondary, and Tertiary 
Alcohols, and Alcoholradicals by Colour Reactions.” 
The following is a brief abstract from that article :— 
“Should we require to determine whether an iodide 
of the CnH,n+,I series contains a primary, 
secondary, or tertiary alcohol radical, we distil it 
with argentic nitrite, and treat the distillate with 
potash and nitrous acid. If a red colouration is pro- 
duced (formation of nitralic acid) it is certain we 
have a primary alcohol radical. A blue colouration 
indicates a secondary, and the absence of colonr 
shows a tertiary. As these alcohols are very easily 
converted into the corresponding iodides, and then 
agnin into the nitro-compounds, it suggested the 
idea that the colour appearance might advantageously 
be made use of as a means of distinguishing very 
small quantities of primary, secondary, and tertiary 
iodides, and consequently the alcohols. The authors 
say they have found that 3— 5 gramme is sufficient 
to decide the question. With iodides poor in carbon, 
such as the methylic-propylic series, the reaction 
with the nitrogen compound is very easily 

effected, and it is found that 3 grammo is sufficient 
for the production of the characteristic colour. In 
the secondary and tertiary series, which are rich in 

carbon, 5 gramme will be required. And in com- 
pounds very rich in carbon 1 gramme is to be recom- 
mended. To carry out the experiments tho follow- 
ing arrangement has been found suitable. Take a 
distilling flask of a few c.c. capacity, with a limb 4 
or Hin. in length blown on the one side, introduce a 
small quantity of dry NOAgo (double the weight of 
the iodide) previously incorporated with its own 
volume of fine white sand; now add the iodide, and 

wait a few moments until the reaction begins, when 

it may be distilled over the open flime without the 

aid of a condenser receiving the distillate, which 

consists of several drops in a narrow test tube, 

which displays the characteriatic reaction with great 

distinctness.” The following are the results of a trial 

experiment on an alcohol of each series as given by 

the authors. Primary series: 03 gramme Iod- 

methyl wurden in der beschriebenen Weise mit 0˙6 
gramme NOAgo destillirt. Das aus etwa 4 Tropfen 
bestehende Destillat wurde mit ca. dem 3 fachen 

Volum einer Auflösung von Kalinm-nitrite in con- 

centrirter Kalilauge geschüttelt, die Flussigkeit mit 
etwas Wasser verdunnt und verdunnte Schwe- 

felsaure zugesetzt. Die ersten Tropfen bewirkten 

eine intensir dunkelrothe Farbung; durch weiteren 

Zusatz verschwand dieselbe, und die farblose Flu- 

sigkeit gab nun, mit Kali versetzt, wieder die rothe 
Farbung, die sich durch abwechselnden Zusatz von 

Säure und Alkali beliobig oft aufheben und weider - 

herstellen liess. Das Jodur war also in der augen - 

falligsten Weise als ein primäres cbaracteristirt.” 
Secondary series: 3 gramme secundäres Iodpropyl 

warden in der beschriebenen Weise mit 6 gramme 

NOAgo destillirt und das Destillat mit der Auflö. 

gung von Kaliumnitrit in Kalilauge geschüttelt. Auf 
Zusatz von verdunnter Schwefelsäure nahm die 

Flussigkeit sogleich eine tiefblaue Farbe an, die 

auf Zusatz von Kalilauge sich nicht veränderte. 

Durch Schütteln mit Chloroform wurde die wässrige 

Lösung entfirbt, und das Chloroform sank als tief- 

blaue Schicht zu Boden. Noch brillianter gestal- 

tete sich der Versuch bei Anwendung von 5 gramme 

Isopropyliodid. Hier konnte man die Abscheidung 

des blauen, halbfesten, beim Erkalten erstarrenden 

Propylpseudonitrals deutlich beobachten. Das Jodür 

hat te sich also in der unzweifelbaftesten Weise als 

ein secundäres zu erkennen gegeben.“ Tertiary 

series: 5 gramme tertinres Iodbutyl (dargestellt 

durch Einleiten von Isobuty len in rauchende ladwus- 

serstoffsiure und Reinigung des Produktes durch 

Rectification) gaben. mit 1 gramme NOAgo destil- 

lirt unter Entwickelung von Isobutylen, ein durch 

etwas Iod gefärbtes Destillat. Dasselbe wurde mit 

der Kali- Kaliumnitritlosung geschüttelt, Schewe- 

felskure zugefügt und die durch abgeschiedenes Iod 

sich dunkel färbende Lösung mit Kalilauge versetzt. 

Es wurde sofort eine farblose Lösung erhalten. Der 
Wersuch, mit 1 gramme Jodiir wiederholt, ergab 

genau dasselbe Resultat. Es Zeigte also der Versuch 

in augerfiilligster Weise, dass man es weder mit 
einem secundiren noch primären Iodur zu thun 
hat te.“ .- R. TERVET, Clippens Oil Works. 


32196.]J— Chemical (U..) .— Oxalie acid, non- 
deliquescent ; ammonium bromide, non-deliquescent ; 
A. chloride, non-deliquescent; A. oxalate, efflo- 
rescent; A. sulphate, non-deliquescent ; bariam 
nitrate, non-deliquescent ; bleaching powder, deli- 
quescent ; iron arseniate, non-deliquescent ; I. phos- 


phate, non-deliqnescent; ferrons sulphate, slowly 
eflloresces and oxidizes in the air: ferric sulphate, 
deliquescant; magnesium sulphate, deliquesceut; 
manganous sulphute, deliquescent; potassium bro- 
mide, non-deliquescent; P. carbonate, deliquescent ; 
P. ferrocranide, non-deliquescent; P. nitrate, non- 
deliquescent; sodium hyposulphite, efflorescent; S. 
oxalute, non-deliquescent; S. sulphate, efflorescent ; 
stearine, non-deliquescent. I am not quite certain 
about iron arseninte and potassium bromide being 
non-deliquescent, hnt if I am wrong hope some one 
will correct me.— EUREKA. 


_ [822e9.]—Bystematic Memory (U.Q.).—There 
is a book, entitled“ Mnemotechny, or Art of 
Memory. Theoretical and Practical, with a Mnemo- 
technic Dictionary, by Pliny Miles,” published by 
E. Churton, 26, Holles-street, 1850. I suppose it is 
out of print now, but if it could be obtained second- 
hand wonld give what is required. The art lies in 
the association of ideas, For instance, if we wish to 
remember tha date of an event we try and connect 
it with some fact, or we can make np a sentence, and 
it may be the greatest absurdity, being all the more 
easy to remember: London founded by the Romans 
is now the largest city in Europe.” In the word 
Europe we have the date when London was founded. 
You first strike out all the vowels—viz , e u o e— 
then, in the following order we have r signifying 4 
and p 9, gives us A. D. 49. The following is the key: 
Each letter in the alphabet represents a figure, except 
AEIOU W Hand Y:— 


1 2 3 4 5 6 7 8 9 0 

T NM RL Cheoft Chard F P Caoft 

D orliketch. Gard V B 8S 
G soft K Z when 
J 2 it sounds 
Sh like 8. 
Zh 


You must commit this table to memory, and then it 
is easy to dissect the last word of the given sentence. 
Tho advantage of having the book is that it contains 
a copious dictionary, from which we can have a 
choice of words that will represent the number 
required to be remembered. lt also gives numerous 
tables of historical events—ancient, middle age, and 
modern kings of England, ordinary events, latitudes 
and longitudes, specific gravities, &., with the 
necessary words already associated, thereby saving 
much time. If the book cannot be obtained the 
student can make one for himself by writing down 
various nouns and ascertaining their value, then 
arranging them consecutively- A good and useful 
entertainment may be easily managed in the follow- 
ing manver :—Obtain a number of cards, and upon 
each write some historical event, with the date in 
figures. By the aid of above commit them to 
memory; it is surprising how quickly this can be 
done (when the associations are good) by any one of 
ordinary capacity, because in many instances the 
associations are so absurd that it is impossible to 
forget them. Take the following :—The quadrant 
invented by Godfrey is divided into degrees = 1740; 
vaccination first practised by Dr. Jenner, a London 
physician, who had a splendid equipage = 79 (we 
know that it did not happen at this time, bat if we 
add a thousand to it we get the proper date); do the 
game with the following :—The microscope, invented 
by Jansen, enabled him to see millions of animalcula 
in awash tub = 619; St. Paul's is surrounded by 
gates = 710. Now distribute these cards amongst 
your friends in a room. Ono of them reads the 
event enly, and you immediately give the date it 
happened, and if the audience do not knew the 
secret you can astonish them by the rapidity with 
which this can be done. I was once acquainted with 
a gentleman who had from day to day committed to 
memory about a hundred or so various dates, and 
when before a public audience he always gained 
applause, the favourite trick being for some one to 
write down an addition sum, and in five minutes he 
would commit it all to memory, and tell you what 
was the fourth figure of the fifth line without any 
hesitation.—THEO. Izop. 


32334.|—Engine-room Artificers —On p. 46 
“C. E. K.” gives full particulars of the circular 
under which all engine-room artificers have recently 
joined; but, for the benefit of fitters, boiler-makers, 
engine-smiths, and copperers, I wish to say it is 
simply a delusion. Some considerable number have 
joined. The circular being sent to them, they repair 
to the naval ports, present themselves, are tested as 
to their mechanical abilities, and pass a certain 
examinatign under inspector of machinery, surgeon, 
&c. Having passed, they may ray good-bye to the 
circular, so far as it guarantees anything. They 
will find themselves subject to all sorts of annoy- 
ances and interference, and, in addition to the uni- 
form laid down, will be ordered to wear a badge and 
conduct stripes, tho same as worn by scamen. 
Appeals to the officer commanding, under whom 
some 100 are now serving, will be followed by the 
reply that the Admiralty can alter rules at any 
time as they think proper. If, sir, this can be 
done, what next are we to expect? Trusting you 
will give this insertion in your next, so that 
mechanics will not be misled.—ONE WHO Was Mis- 
LED BY FAIR PROMISES.” 


[32343.]—Cleopatra’s Needle.—Prof, Donald- 
son, in a lectare repo in the Building News, 
said that the base was 7ft. 10'Sin. by 7ft. Sin., and 
the summit 5ft. 1°3in. by 4ft. 10°25in.—MU BANO. 


$2349 ]—Zinoo hy and Blooks for Print- 
— Ernest A. Nath seems to have at length 
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taken into consideration some of the difficulties of 
zincograpbhy— that, whereas the manipulative pro- 
cess is the same as in lithography, yet the litho- 
pher must go through an apprenticeship before 
ee work with zinc. But it seems to have 
escaped the attention of Mr. Nuth that the sinc 
plate, when being printed from, requires to be kept 
moistened with gum-water, and this so affects the 
ink roller that it bas to be scraped off for every 8 or 
10 impressions worked off. and so greatly retards 
and annoys the printer. These and other disadvan- 
tages have proved too much for that mucb-maligned 
individual, the British workman, and so he gave it 
up. Hence the British workman is taunted with 
being conservative ; but, until the changes he adopts 
are improvements, I hope he will still cling to the 
conservatism of common sense. No doubt zinc 
blocks may be produced e by etching, 
bat I think we have very little proof of this being 
et successful. Mr. Nuth refers to the work 
essieurs Gillot and Zimmerman do; but tbeir 
work is not known to the public here. He alao 
refers to the Figaro ; and all I shall say with regard 
to that is. the sooner zinc plates are left aside the 
better. From the fact that savants like Dr. C : 
Siemens, after devoting time and attention to 
zincography more than 30 years ago, gave it up, I 
think it is too bad to be so hard on the British 
workman—the more especially when no specimens 
of the vaunted work are easily obtainable. Could 
not some galvanic process be used instead of the 
etching to produce the blocks suited for the typo- 
graphical printing-press ?—D'EvLYN. 


[32362.]—Underground Tubes.—There are two 
processes of protecting iron from rust by creating a 
film of magnetic oxide on the surface; but whether 
either of them is commercially worked or is applicable 
to tubes I cannot say. I think if Mechanic 
heated his tubes until they became just too warm to 
be comfortable, then dressed them with boiled lin- 
seed oil, and subsequently coated with a coat of 
whiting mixed with size alone, he would find that 
corrosion might be disregarded for many years, 
especially if in laying the pipes he could bed them in 
flue dust, cinder dust, or some other dry powder, 
which would lie close and keep out the oxygen of the 
atmosphere. I have assamed that rusting is what is 
meant; for co ing is usually applied to internal 
rust, and for that I know of no remedy save purify- 
ing the liquid passing through the tube.— EssAR. 


[32862.]— Protecting Iron Tubes.— Make a 
rough wood box, without ends or top, the whole 
length of the pipe; stop up all heles in the joints of 
the wood with clay or putty, and then pour melted 
pitch ever the pipe enough to cover it. The 
Imperi Company (North London) serve all 
their pipes in this way now.—MURANO. 


[32363.]— Dry Soap.—lIf “C. S.” means one of 
the washing powders he should say which, as dry 
soap may mean some preparation of potash and 
resin, with fat, formed into a powder, ground soap, 
bark, or something else unknown to me.—J. L. K. 


[32365.)—Phonautograph Curves.—I do not 
think that any work contains phonautograph 
tracings representing the sounds of the various 
organ stops, not to speak of different musical in- 
straments.—E. M. H. 


732870.]— Marine Examinations.—A candidate 
for a second-class engineer's certificate must (1) have 
served an apprenticeship to an engineer, or must 

rove that he has been engaged for three years in 

be making and repairing of engines ; he must also 
have served one year at sea in the engine- room; or 
be must bave been four years in the engine - room at 
sea ; he must be well acquainted with the construc- 
tion of engines and boilers, understand the use of the 
barometer, thermometer, hydrometer, and salino- 
meter; the causes, effects, and usual remedies for 
incruatation and corrosion ; must give evidence that 
be understands how to repair defects from accident 
or decay, and is sar dak to manage boilers and 
engines ; be must write a legible hand, understand 
the first five rules of arithmethic and decimals, and 
show that be comprehends the nature and purposes 
of the various parts of different kinds of engines. I 
would recommend a ; f 
Manual,” published by T. Ainsley, South Shields.— 
CONDENSER. 


[92876.]— Scale in Boilers.—Soda is perhaps as 
useful as anything in removing scale ; but the tan- 
nate of s is highly recommended. As to intro- 
Sacng heavy petroleum, it can be done easily 
spong by the apparatus represented on p. 67.— 


[32382.]J— Globes. Would F. R. A. S., Mr. 
Lancaster, or any kind reader reply to my query on 

age 24 on globes, as I am anxious to use them? 
The printer has made a mistake in the query, 
printing * not lettered from British Catalogue’’ 
instead of lettered from British Catalogue.“ — 
CoRNISHMAN. 


[32384.]—Telescopes.— The back numbers of the 
ENGLISH MECHANIC contain numerous designs 
for mounting the diagonal plane of a Newtonian 
telescope. I am still using the form I described 
fully, with drawings, in Vol. XII., No. 307, Feb. 10, 
1871. I have seen various forms before and since 
then, but up to the present time have seen none 
that appear to me to comply with the various con- 
ditions so completely as this.— A. WOOLSEY BLACK- 
Lock, M.D. 


rusal of the Engineers’ | all 


$2387.] — Lionite. — The questions asked by 
‘* Americus’? are, by their very nature, likely to 
remain unans What is lionite—the ‘‘ new 
material for picture frames’’—like? It may be 
bois-durci, carton pierre, or some similar substance ; 
but Americus” gives no clue. I am afraid his 
conditions preclude the possibility of obtaining what 
he wants, which is evidently something unknown, 
and therefore suitable matter for personal experi- 
ment. A substance, elastic, waterproof, and strong, 
that could be laid en in solution, and withstand ail 
orua temperatures, would be extremely valuable. 
—ScorTrus. 


[32390.]—Defeotive Hot-water Pipe.—If 7 
seconds N the probable time that such a 
pipe would be emptying iteelf, it is probable there is 
a stoppage, as pipes lin. diameter choke very 
quickly. It is impossible to say what is the cause 
without more details. Steol pipes close up just as 
quickly as iron. The remedy is to purify the water. 
—RENOVO. 

[$2894.]—Indiarubber Stamps.—Steam heat and 

ressure must be used—not the heat of an oven.— 

EMO. 


[82898.]—Ciroulation of Steam.—I wish to 
remind Mr. R. Gatenby that his plan and the plans 
“Omega” and I descri are each at least as 
autiquated as one another. If he will kindly look at 
query 32398 he will see that Mr. Carter had the pipes 
laid down in the way he advises on page 124; at 
least, the only difference was that he had the return 
pipe a little higher, which would not give any more 
heat. G.,“ answering this query on page 76, 
says: As to the continuous ci tion round the 
pipes, correctly speaking there is none, the pressure 

ing the same at both inlet and outlet.” This is 
true—still there is a certain amount of heat. The 
fact that Mr. Gatenby’s plan was already in use and 
did not do its work caused Mr. Carter to say he 
wanted a continuous circulation round the pipes. 
This caused myself, and of course Omega,“ to 
advise the plans whereby we knew he could get as 
great a circulation, or even greater, than he required. 
a to economy there is no cause ef complaint. — 

HELT. 


[32408.])—Lathe.—It ought to be 20 gear into 
15 teeth wheel. If a 4 thread leading screw use a 
20 teeth wheel on mandrel. Leading screw 4 threads 
of what you want to cut. Supposing you want to 
cut 7 threads— 

7 20 mandrel 
5 = 4th of 20 


| 35 = 35 screw. 
Again, : 20 mandrel 


45 = 45 acrew. 
—TELESCOPE TELE. 


[32403.]—Lathe.—As regards the latter part of 
this question, P. Adelphi will find an answer in 
almost any back volame, as various methods of 
zesg Mey wheels to cut different-pitched screws 
have 
tables published.—RENOVO. 


(32418.)—Royal Engineers.—A recruit in the 
Royal Engineers has to learn his drill for the first 
8 months after enlistment, taking his turn for 
guards and sentries, cook e mate (in the perform- 
ance of which duty he will bave to look after his 
barrack-room, clean and tidy it, and bring the meals 
from the cook-bouse for his comrades in the same 
room), &. When the recruit is efficient in bis drill 
he passes . the field work course for about 
another year, during which time be learns bis 
practical work as a Royal Engineer, and after this 
course is completed it is optional fer him to go in 
for the N branches of aa to oing 
Ko. But all this time the sapper is table to calle 
out to drill with bis company (which is about twice 
a week), as he is still a soldier whatever his other 
duties may be, and smartness is required in him at 
all times. Every sapper, on enlistment, has two 
defaulter sheets (a company and a regimental one), 
which are kept in his company office, and in which 
offencee (whether company or regimental) are 
respectively entered into one or the other according 
to the degree of the offence. These offences are 
specified, and are known to every man; but it is 
quite easy for any steady man to keep both his 

aulter sheets clean. ter 6 months with a clean 
company (and, of course, regimental) defaulter- 
sheet, the recruit may become a lance-corporal, if a 
vacancy occurs, and every succeeding step of pro- 
motion to 2nd corporal, full corporal, sergeant, 
quartermaster-sergeant, and sergeant-major, takes, 
on the average, about two years to get, provided no 
regimental offence of any great consequence is 
reco against him—if there is one he is thrown 
back for a certain time. Good conduct brings with 
it badges (up to 4in number), each badge entitling 
the wearer to Id. a day extra pay, but on punish- 
ment for any regimental offence these Q.C. badges 
are taken away and have to be regained ; G.C. badges 
also increase the pension of the soldier. The Queen’s 
regulations lay down the degree of the offences and 
the corresponding punishments, and they are always 
available for every man's perusal. Ignorance of the 
law is no excuse, though for the first one or two 
offences, if not severe, the recruit is admonished 
only. Promotion is by seniority in the branch of 
the service in which the sapper is employed. For 


n 5 given. Thero are also many dra 


ordinary promotion a second-class school certificate 
is required, which embraces arithmetic as far as 
vulgar fractions and decimals, writing and dictation. 
Buta first-class certificate is required before a com- 
mission can be obtained. A man can have as many 
examinations as he likes in order to obtain his 
certificates. With a clear company defaulter-sheet 
for two years, and a recommendation from the 
sonimanding officer, military clerkships (of which 
there are three classes, one higher than the other) 
are open to the men, after three months’ trial to sea 
if they are fit for the post. Also posts as military 
foremen of works can be got by passing examina- 
tions to show qualification, As there are three 
classes of military foremen of works, three examina- 
tions will have to be , one for each class, in 
order to reach the highest class. Both these especial 
appointments bring the privilege of extra pay. In 
other cases the men serve with their companies or 
in detachments, at bome or abroad, performing the 
different trades that they have learnt (at the School 
of Military Engineering at Chatham) on Govern- 
ment works. Examination for the men to get com- 
missions is not possible; commissions as quarter- 
master and riding master (if in the mounted branch) 
are given to sergeant-majors by recommendation 
only, combined with length of service. tra pay 
according to proficiency, is given, besides Tegimenta 
pay, for all non-regimental work, even to the recruit 
while learning his work, and kit, lodging, fuel, &o., 
or a substitute in money, are always given free to 
every soldier. The dally Feces of pay are as follows: 
8. e 


Serweant-Major ... 5 1% 
Q.M. Sergeant. 4 3 

Compy. Ser.-Major 3 10 
Se ` *. 2 11 


Additional pay of 2d. à 
day after two years 


rgeant .. service in the rank, 


Additional pay of ld. a 
Corporal 2 23 0 
ee eee le 
Sapper des , 


. 1 12 
Sappers, 2nd corporals, and full corporals get an 
adition pay of 1d. per day for each good conduct 
e, up to 4 in number. The above is for 
regimental pay alone, and besides this every a 
gets working pay at the following rates, accor 
to his Promevency :— 


rate 3d. per hour, 
9 244. 9 
Ist „„ 2d. 70 
2nd „ IId. is 
Srd „ ld. 99 
4th 9 id 5 
th 


: . 77 s.. 4d. „ 99 
which is clear pocket money to him, as he can easily 
live on his regimental pay.—Lr. E sae 

32472.]—Wire Tramway.—I am mach obliged 
to T. G. S.“ for his description of a wire tramway 
at Aalsund, Norway, although it is not exactly what 
I require, being only applicable under special cir- 
cumstances (as at the place he mentions) where the 
sending station is far above the level of the receiving 
one, and where line is comparatively of short 
lengths, so that no other motive power is required 
beyond that furnished by the descending load which 
ws up the empty cage. Wire Tramway 
Company some years ago professed to be able to 
work lines several miles in length through the 
roughest country, over hills, across valleys, and even 
round curves or return angles. Several lines 4 or 5 
miles in length were constructed by this company 

who had works, I believe, at Battersea), and sent to 

rance, Spain, and other countries, but I have never 

heard whether they are still in use or not. The wire 
tramway, patented by Mr. Hodgson, consisted of ap 
endless wire rope running on grooved wheels, sup- 
ported on posts placed from 100 to 500 yards apart, 
according to the nature of the ground. This rope 
passed round sheaves on grooved wheels fixed at 
each extremity of the line, one of these being in 
communication, by suitable gearing, with a steam- 
engine, water-wheel, or other available motor, and 
in this way the rope was made to travel atas 
of 10 miles per hour, if I remember right. A namber 
of small boxes or buckets containing the ore or other 
materi be carried were suspended from 50 to 100: 
yards apart on the rope, and the arrangement by 
which they were taken away from the sending station 
and placed on the travelling endless rope, which was 
never stopped, was extremely ingenious, as also the 
way in which they passed over the supporting pulleys, 
were received at the other end of the line, were 
emptied and again placed on wire rope at 
rate of abont 200 per hour. Great credit was due to 
Mr. Hodgson and his assistant, Mr. W. H. T. Car- 
rington, for the working out of the various details 
connected with his system, and I am surprised that 
such lines have not come into general use, especially 
in mining districts, where tbey would be invaluable. 
Can any of your readers inform me why so lit 
has been heard of these lines, and if any of those 
constructed by the Wire Tramway Company ase 8 
at work, and if they give satisfactory results? I 
believe one line on this principle was sent out by the 

Wire Tramway Company about 4 or 5 years ago to 
Bilbao, Spain, for the carriage of iron ore; par- 
ticulars would oblige— ETNA. 

(82472.]—Wire Tramways.—A wire tramway 
somewhat on the principle described by “T. G. S. 
was in use a few years ago by the Pestarena United 
Gold Mining Co., Limited (and, for all I know, may 
be working still), for bringing ore from their mines 
near Pestarena, at the foot of Monte Ross, to t 
main whence it was carted to the reduction 
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werks. The permanent way” consisted of a wire 
rope, tightly atretched from one side of the valley to 
the other, and so on, in a zigzag fashion, in several 
spans, the entire distance required. The rolling 
8 
Which was suspended a sack Containing about lewt. 
of ore. The sending station was, of course, at a 
higher level tham the receiving one, so as to give 
ient inclination to make the grooved wheels, 
with tbeir respective loads, run freely down the 
rope. At tbe extremity of each span a man was re- 
2 to receive the sacks of ore, and to transfer 
hem to the next. and so on until the lower terminus 
was reached. The empty sacks and little carriages 
had to be carried back by boys, and it will be readily 
seen that in this manner a number of persons were 
i to work a line, and must have seriously 
increased the expenses. A wire tramway was also 
put up by Mr. Hodgson for his company, for the 
carnage of ore from tbeir mines at Val Toppa to 
tbe uction works at Piedimubera—a distance of, 
I believe, about two miles. The line consisted of an 
endless steel rope, driven by a water-wheel. The ore 
was loaded in little buckets, containing about icwt. 
each, suspended on the rope, and delivered at the 
lower end at the rate of about 200 per hour, or, 
say, 5 tons—the only expense being the wages of 
the 5 or 6 men required, and wear and tear to the 
rope and machinery. The plan, notwithstanding the 
difficalty of the ground over which the line was 
earried—viz., from the mines across a valley in a 
single span of 500 yards, and across a spur of the 
Alpe to the bottom of another valley—appeared to 
work admirably, but, for some reason or another. 
line was abandoned; and it has been s matter of 
surprise to me that wire tramways have not come 
into more general use, especially in countries where 
the only means of transport is upon the backs of 
mules. My object in writing is the hope that some 
of your numerous correspondents will kindly be able 
to point out the advantages and disadvantages of 
the wire tramway, and to, learn if any improve- 
ments have been made lately, and if the system 
introduced by the Wire Tramway Co. is at the 
present time practically at work. Such lines as 
those at Pestarena and at Aalsund could only be 
adopted ander special conditions, and would not be 
applicable to the generality of cases where a line 
was required to be carried across country.— ETNA. 


(32479. |—Utilising Flax Shores. I may be able 
assist Flax if he will advertise his name and 
address.—TORTORE. 


(32479.|—Utilisation of Flax Shores for Fire 
Lights or Paper.— Never having seen a sample of 
flax “‘ shores”’ I cannot speak as to its suitability for 

paper-making purposes, but I would remind your 
correspondent that the principal drawback to the 
use of all such waste materials is the fact that a con- 
tinuous and sofficient supply cannot be insured. 
y waste materials and raw fibres are suitable 
for making paper; bat no manufacturer would erect 
the necessary special plant for manipulating any 
material of which the supply is uncertain. Whatthe 
paper trade at present requires is some new raw 
fibre or waste material of uniform quality, and in 
continuons and enormous quantities. As an instance 
of the necessity to be considered in introducing a 
new material, your readers should remember that 
above 800.000 tons of esparto alone is consumed in a 
year.— JIB. 


[32496.]—Byesight.—To MR. W. J. LANCASTER. 
—Are the following facts sufficient for the deter- 
mination of the fault in my eyesight. The observa- 
tions were made soon after rising in the morning :— 
At 18in. distance I could read the letterpress of these 
columns quite distinctly. ‘The ‘‘far point” for my 
left eye was reached at 24in., the near point” at 
19}in.; the far point” for my right eve was 
reached at 21}in., the near point at 19}in.; for 
both eyes together far point 24in., near point 
21 lin. J observed that my sight was clearer just 
ofter opening them, and also when there appeared 
to be more moisture on the eye. When I placed the 
paper in the sunlight the following were observed :— 
Right eye, far point 25in., near point ”’ 20łin. ; 
left eye, far point 24in., near point 2zin. ; 
both eyes, far point 25łin., near point 224in. I 
have also observed that I can see more clearly 
definedly when looking through the hole in a biscuit 
than with the naked eye. The effect of my sight 
is to confuse printed matter, and to blarr such things 
as a square blot on paper. I thank you for your 
kind attention to my query, and await the answer 
to tbis.— BLIND BAT. 


(32540.]—Blistered Hands.—Get twopennyworth 
of friar’s balsam, put a little in your hand, and rub 
yin by the fire. Do this as often as you like.— 

HELT. 


I end- „ CONSTANT READ RR.“ 
—The easiest way to fix your dial is to go some 
morning, when it is likely to be a sunny day, to the 
nearest telegraph-office a few minutes before ten 
(Greenwich time is given at ten), aud adjust your 
watch to the time given; then set it to solar time at 
the p where you purpose fixing the dial, and with 
a square and plummet place it horizontal; at the 
fame time turn it horizontal till it agrees with the 
time indicated by the watch. Unless the watch goes 
accurately all this should be done on the same day. 
suppose that your dial is made for the latitude ef 
your place. Should it not—sbould you not under. 
I give, or should you wish to erect the dial 


independently of your watch, I shall be glad to give 320. 


1— sits 


consisted of a small grooved wheel, from A rail 


barh. explanation and additional information.— 

(82547.]—Railway Rates.—“ Os,” on p. 126, is 
very lame. There is no analogy between the cases. 
| y company gets a monopoly and vested 
rights by its special Act of Parliament, whereas a 
manufacturer goes into an open market for competi- 
tion with other manufacturers.—CORCYRA. 


[32548.] — The Westinghouse Automatic 
Brake.—" J. F.” (p. 101, No. 32548) asks how 
the Westinghouse automatic brake contrives to close 
the ends of the tubes when any carriages break 
away f' If J. F.“ will read my description of the 
automatic brake on p. 578 of last volume. he will 
see that when a train breaks loose it is not required 
that the ends of the broken brake tubes should be 
closed, as all that has to be done to cause tho 
brake to instantly apply itself is to reduce the 
pressure of air in the brake pipe, which is, of course, 
at once done, when the air escapes into the atmo- 
sphere through the broken ends of the tubes.—C. E. S. 


32559. ]|—Concrete Blocks.—I would recommend 
Cottager to obtain a mould made entirely of 
wood, instead of from plates, and he would find it 
much better. If he intends to construct a house of 
concrete I shall be happy to give him directions.— 
IRISHMAN. 


(32564.] — Horns. — Canadian does not say 
what kind of horns they are. A very large number 
of horns are used in the comb trade in the town 
from which I write, and I might be able to give him 
some information of value. Will Canadian“ 
advertise his address >—ToRTORE. 


32585.) —Pantagraph.—I think I shall be able to 
tell you how to make a pantagraph easily. Purcbase 
a two-foot rule with a joint in the centre, and 
also a one-foot rule, with a joint in the centre. 
Now put a screw through each end of the 
one-foot rule and let the screws go respectively 
into 6in. and 18in. of the two-fout rule, so that when 
the two halves of the two-foot and the two halves of 
the one-foot are at right- angles to each other, then 
the square shall be a true one. Now, at the lowest 
end of two-foot rule have a thamb-screw at a, so 


that it may be beld firmly to the drawing or table. 
then at band c are pencils fixed in movable slides. 
and I think it will evident that when a is fixed 
and the pencil, b (let this be a glass one), is moved 
over the lines of a drawing, then the lead pencil, c, 
will reproduce the drawing. The size of the repro- 
duction will depend upon the relations of b and c, 
and can be so altered as to preduce either an 
enlargement or a reduction on the original.— W. J. 
LANCASTER, 


[32585.]—Friction Plate of Paper-Making 
Machine.—Without sketch I should describe the 
friction pulley attached to reeling tackle of paper 
machine aa follows :—A cireular polished iron disc 
or plate is fixed to reeling shaft, and connected by a 
screw and wheel-handle (for tightening up friction 
plate) throuzh the driving belt-pulley. There isa 
circular leather washer, full-size of friction plate. 
inserted between the polished surfaces of plate and 
driving pulley. The only lubrication necesssary is 
1 grease the leatber washer well before fixing.— 

IB. 

[oe T Reacts Wood.—A small daily dose of 
iodide of potassium is sufficient to preserve from the 
effects of poisoning workmen engaged in deleterious 
processes with lead and mercury, and may be of use 
here.—H. COLLIER. 


[32601.]—Telescope Mirror.—The prices charged 
by the various makers of specula differ widely. I 
once bought a 6in. mirror of fair quality for 25s., 
while one well-known maker charges .£8 10s. for a 
6jin. ‘‘A.’’ should get catalogues, and compare 
them, bearing in mind that the speculum is the 
most important part of the telescope, and that a 
little extra money is well spent in securing a first- 
class article. Specula may sometimes be bought 
cheaply second-hand: but I do not recommend this, 
unless a thorongh trial can be arranged for, or an 
examination hy a competent persov. Unless, how- 
ever, the speculum is mounted as a telesco 
complete, it requires special knowledge to test it. 
Fyepieces should be arranged in a series, with some 
definite proportion in the increase of power. I 
would suggest either an increase of 1} to 1—thus: 
40, 60, 90, 135, 200: or 2 to 1—thus: 40, 80, 160, 
Then the addition of a Barlow lens would 


increase each of these about one-half, making them 
run thus: 40, 60, 80. 120. 160, 210, 320, 480.—A. 
Woo.sey BLAckLO CR, M.D. 


(32603. |—Paper-Making.—Linen rags make the 
strongest pulp and paper. A much simpler way to 
make pulp is by ing down waste paper or 
shavings, but, of course, that from good raw mate- 
rials is stronger and better. The best arrangement 
of mould I know is a strong circular hydraulic press 
box, with inside corrugations and perforated zinc 
lining to let off water. I shall be glad to furnish any 
further information in my power.—JIB. 


(32611.)—Glass Chandeliers.— Use white of egg 
and whiting, or flour will do.—TRLESCOPE TELE. 


(82612.}.—Double Star.—Webb gives the dis- 
tance of the components of Castor as 4°7” (1830), and 
5:7” (1865), and of y Leonis as 2'8” (1831) and 3'2” 
(1865).— ARCANUM. 

[32617.|—Cast Monuments.—‘ J. W.” micht 
try good hard red, blue, or gluzed terra cotta or fire- 
clay. Oil or fine sand will keep any of these from 
sticking to his mould, or he might try cement or 
plaster of Paris. Terra cotta should not cost more 
than 2s. 6d. a cube foot.—CorcyRa. 


e ovarning Violin. — Amateur“ 
should glass- paper his violin nicely first, and then 
apply good spirit varnish as used by cabinet- makers. 
After each coat rub down with finest glass paper, 
give it four or five coats more, and then one with 
flat camel's-hair brush, taking care not to go over it 
in any part until each coat is perfectly dry.—IRISH- 
MAN, 


. Floors.—The best way is to 
well scrape out all the dust. &c., and prime the 
joints with white lead, well mixed with linseed oil 
and turps, about the consistency of paint, and work 
it well in with a paint brush. When dry, stop with 
putty.—H. AUSTIN. 


32619.]—Draughty Floors.—Pnaint the cracks 
before applying the putty. It acts jast in the same 
way with new window frames, unless painted first.— 
TELESCOPE TELE. 


i Ty it in a liquid of 
varying temperature with a standard glarn. or send 
it to Loftus, 146, Oxford-street, for verification if an 
instrument of great finish ; if a cheap one, throw it 
away—that is, if unreliable.—H. P. 


(32621.]—French Polish.—I would advise J. E. 
Thomson to obtain some spirits of wine and white 
shellac. or orange shellac, if he wants a very bright 
buff. Put them in a bottle, let them rest for some 
time, and then shake occasionally. You can add 
shellac until you have the varnish the desired sub- 
stance.—IRISHMAN. 


(32626.] — French Polishing.— Let Cabinet- 
maker” apply the French polish in the usual 
manner. Whilst filling in the grain of the 
wood you can occasionally rub down with fine 
glass paper as required. Be sure and dry 
each pad thoroughly, and free of oil, or nearly so, 
When you have sufficient body on, then thin your 
polish to half its usual thickness. and so on as before 
for a sbort time, and you will with practice bring it 
up nicely with care and the judicious use of linseed 
oil. Dry out the marks with spirits of wine only.— 
IRISHMAN. 


[32626.]— French Polishing.—Your pad should 
not be too full of polish, and should only be touched 
with oil after you bave given a few coats quickly. 
If it sticks take a clean part of your cover, and 
just touch it with oil as before. It will then leave a 
perfectly dry finish.—G. B. 

[32630.]—Phonograph.—In my reply last week I 
intended to say that the phonograph could not 
made to repeat songs satisfactorily witbout clock- 
work. Songs was printed rings. —SPERAvI. 


32631.] Amateur Printing Presa. A wooden 
press will do quite well, if you get one made on a 
good principle. I have one to print 11 x 14, and it 
does its work thoroughly. I supplied the drawings 
to a joiner, and it cost altogether 25s. The working 
parts are of mahogany, and there is a plate of thick 
zinc on the type bed and platten, which effectually 
prevents the type sinking into the wood. The 
pressure is given by an eccentric roller, and can be 
regulated at will. Should Galvano desire, I 
would furnish him with working drawings and full 
particulars of the press, if he chooses to advertise 
his address in ours.“ I may say that it would not 
do for either copper-plate or litho. printing; and I 
doubt if any letter-press would do that sort of work. 
As to a self-inking press, I think that, unless a 
great number of impressions are required, they are 
of no use to an amateur. I have done 350 per hour 
on mine; but, of course, it depends entirely on what 
you are printing. Sometimes I have only managed 
100 per hour, if large work. I inclose a few speci- 
mens, and shall be glad of our Editor's opinion of 
them.— CLYDE. 

[Very good, indeed.— Ep.] 

[32631.] — Amateur Printing Press.— Some 
ears ago I gota 10 x 8 wooden press from Fair- 
am and Co., who advertised in this paper, for 

printing an amateur journal, and I have seen worse 
work in many a newspaper than what we did with it. 
Atsame time, I believe an iron press would be more 
satisfactory, and if we bad the work to do agnin I 
should get an iron one, thongh I should hesitate 
about giving £5 for it. The wooden press was a 
very simple affair, and the materials for making it 
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would not cost 5s. It was made of two slabs of deal, 
Zin. thick, hinged together with strong iron hinges 
at one end, the upper slab type height” above the 
lower. To the other end of the lower slab was 
screwed a for casting, oarrying a lever of the 
second order, whereby pressure could be applied to 
the free end of the upper slab, which was covered on 
its lower side with thin flannel, and over that a 
piece of parchment, being thus platen ” and“ tym- 
pan in one. An oblong cast-iron frame (chase 
served for wedging the type in when set up. The 
paper was held on the tympan by a couple of bite of 
elastic stretched across it, answering the purpose of 
a frisket.““ This press would not, I think, answer 
for litho work, but we did some wood engraving for 
ur Journal; which it printed very well.—J. Brown, 
as 0 

[3263 1.]— Amateur Printing Press.— Nearly 
every question put by Galvano is answered in 
the Eclectic Handbook of Printing,“ published by 
the Birmingham Machinists’ Company, 19, Small- 
brook-street. Birmingham (see advt. in same number 
as query). The best principle for any typographic 
rinting press is that known in the trade as the 
d and ten. Two absolutely flat surfaces should 
be brought together in perfect parallelism with each 
other, with a powerful and increasing pressure up to 
the culminating point, when it should stay and pause 
a moment, and then recede. The effect of parallelism 
is to obtain the same amount of impression on every 
part of the type alike, and the pause at the maximum 
fixes the ink upon the paper. No wood press is of 
practical value, though interesting as toys, and the 
better kinds actually do fair work fora time. The 
hinge variety is simply execrable. Copper-plate and 
litho is not done by bed and platten, but by cylin- 
ders, or a cylinder and flat surface combined. This 
last is the principle of Berri’s press, which does all 
three classes of work as well as can be expected of 
such a tool. Galvano would find all the differ- 
ence between the dirty and laborious operation of 
working a hand press, and the cleanly and expedi- 
tious work produced by self-inking machines, to say 
nothing of the better workmanship employed in the 
last class. Blankets are only used when the mechani- 
cal means of producing a level impression fails, or 
the type is old and uneven. New type and a well- 
constructed press need but the interposition of a few 
sheets of paper between the iron and type, to prevent 
the rapid wear of the latter if in actual contact with 
the harder metal. If requested I shall be happy to 
go into the question still further.—H. P. TRUEMAN, 


(82686.] — Locomtive Gas Engines. — Three 

years ago, or perhaps four, a patent was taken out 
or a 1 gas-engine: but, as the querist is 
evidently thinking of it rather in its application to 
velocipedes, I need not further particularise. 
don't quite see what he means by velocipedes being 
superseded. Even if a gas motor be invented to 
drive some sort of tricycle (and nothing surely could 
be easier, for somewhat under £200), our youn 
sinewy athletes would not thank you for the proffe 
relief, but would stick to their muscular exercise on 
their two-wheelers, which it would not be easy to 
supersede.—R. W. J. 


(32637.]—Pain in Back.—As the pain of whick 
ou complain appears to be of a chronic and, pro- 
ably, special nature, the better plan for your adop- 

tion would consist in consulting some skilful prac- 
titioner, instead of trusting to advice from those 
who, however well-meaning, could not, being un- 
acquainted with the fall circumstances of the case, 
pronounce an assured and proper opinion as to mode 
of treatment. Beware of nostrums—in themselves 
sad charlatans.—H. WOOLLEN. 

32638. —Removing Paint from Steel.—Ben- 
zoline will answer your purpose.—G. B, 

32688.])—Removing Paint from Steel.—Get a 
solution of strong soda and water, which will effec- 
tually take it off. After the soda and water wash 
well with some clean water, wipe, dry, and oil.— 
TELESCOPE TELE. 

$2689.]—Pitch of Sorews.— Nut” will find the 
following what he requires :— 
TABLE OF PITCHES FOR SCREWS WITH ANGULAR 


THREADS. 
No. of screw throads Old New standards of size, | mate. 
per inch. sizes. Decimals of an inch. 

40 7e ‘ a 125 

2 "o 150 
24 175 
24 200 
24 225 
20 250 
20 4 275 entitled 
18 300 
18 325 
18 350 
16 4 375 
16 400 
14 425 
14 450 
14 475 
12 + 500 
12 525 
12 550 
12 575 
12 600 
11 $ 625 

—H. C. C. 


[32630.]—Pitch of Sorews.—In reply to Nat” 


with regard to Wt itworth’s standard pitch of threads nice fish for a small 


from 3 to 3, I can give the following :— 


I | be concentrated by H. SO, in an air- pump. Another 


threads to the inch. 


39 

99 

95 

99 

99 

99 

99 

—J. H. Turki FF. 
(82640.]—Projection.—‘O. W. H.” 

what he wants in Engineering for Jan. 19, 1877, 

p. 58.—E. H. 


see The Telephone.—It has been tried, 
but is not successful. Use thick wire, say 18 if you 
have it. Don't use the very thin unless you are 
obliged.— W. J. LANCASTER. 


32643.) — Oxide of Hydrogen.—Hydrogen per- 
oxide, oxide of hydrogen, or hydroxy! (HO, or H,O,) 
may easily be prepared on a small scale by ing 
easton dioxide, or carbonic anhydride (COs), through 
water in which barium peroxide (BaQ-) is suspended. 
You need only get, say, a test tube, or a small 
beaker a few grains of barium peroxide, half fill it 
with water, and pass your CQ, through it. You 
may test the substance by its action on PbS, it 
(the HO) acting on the insoluble black lead 
sulphide, and forming a soluble lead sulphate. The 
reactions are as follows :— 

cai CO, + H,O = BaCO; + HO, or H,0, 


will find 


e 0 . Hydroxyl. 
aric aric 
peroxide.) carbonate.) 
or— 
O {Ba + CO, + OH; = COBao’ + OR 


PbS + 4 H:O, = PbSO, + 4 HO, 
or— PbS + 4 Hoe = SO: Pho” + 4 0H. 
This is the simplest way of making hydrogen per- 
oxide on a small scale.—H. HELLEWELL. 


32648.) — Oxide of Hydrogen. — Wilson's 
Chemistry (Chambers) aud Thorpe’s, Vol. I. 
(Collins and Co.), give several methods ot preparing 
this substance, but I have not tried them. If they 
are as practical as many of the directions in 
chemical books Constant Reader” will have to 
buy a little additional knowledge by experience. 
Heat BaO to low redness in a combustion-tube 
while passing oxygen or air (free from moisture or 
CO.) through it. A slight change of colour passes 
over the heated mass, and BaO: (baric peroxide) is 
formed. (If heated to full redness this BaO, gives 
off the additional oxygen, and you are ‘‘as you 
were.) BaO, is insoluble in water, but if suspended 
therein, and CO. passed through the liynid, 


aCO, 
is formed, and 


30; remains in solution. This may 


method: — Form potassium peroxide by melting 
potassium in a porcelain crucible and directing a 
stream of air upon it. On adding this to a cold 
strong solution of tartaric acid, potassium tartrate is 
thrown down, and HzO: remains in solution. — 
Dad BERT. 

32615. Paper Hanging. — Hopeful” would 
easily overcome his difficulty by using a little size in 
his paste ; either weak glue or the ordinary patch 
size would do.— WILLIAM STANYER. 


ee Faito te into a basin }-pint of flour, 
and add cold water gently—do not bave any lumps— 
continue adding the water until the basin is nearly 
full. After put into a saucepan along with a tea- 
cupful of melted glue, and beil for twenty minutes. 
Stir gently the whole time. No doubt the quantities 
here given will be 
You can 
TELE. 
(32651.]—Paste.—Do not use paste. Have some 
d glue, not too thin; glue the case, not the 
ining ; do a little at the timo—say, for instance, 
back first, then front, &c.— H. AUSTIN. 


(32654.)—The Antiquity of Man.—It would 
occupy too much space to enumerate properly the 
calculations which have been made of the antiquity 
of man; and what calculations have been made are 

on observations of the rate of changes in 
nature, and are, therefore, necessarily only approxi- 
M. Morlot calcnlates that the Bronze Age 
existed about 3,000 to 4.000 years ago, and the Stone 
Age about 5,000 to 7,000. À 


! too much for what you require. 
easily divide the quantity.— TELESCOPR 


> human skeleton four d 
by Dr. B. Dowler in the delta of the Mississippi was 
estimated at 50,000 years old. Bat Iscatel' will, 
I think, obtain all the most important information 
on this subject b 


reading Lyell’s ‘‘ Antiquity of 
Man,” and also a q 


nchester penny science lecture, 
The Time that has Elapsed Since the Era 
of the Cavemen of Devonshire,” by Wm. Pengelly ; 
and coupled with this perhaps it will be better to 
read the one entitled The Caves of Devonshire,” 
by the same. These two last may be obtnined from 
the publisher. John Heywood, 
Manchester.—Novus Homo. 


(32662.])—Violin.—I should recommend Ama- 
tear” to try Waud’s Indispensable.” It can be 
obtained at Messrs. Withers, Coventry-street, Hay- 
market.—H. AUSTIN. 


(32663. |—Aquarium.—“ W. A. R.“ will come to 
grief with his aquarium if he proceeds in the way 
mentioned. Sticklebacks will nip off the fins and 
tail of every other fish in the tank; perch will 
swallow them afterwards, and I wouldn't place much 
confidence in the eels, which, 
aquarium ; 


141, Deansgate, 


sd the way, are not 
while the trout and 


1 
fl 
B 
| basses 
hells 
d 
h 
C 
| 
| 


He can 


try them if he likes, but they will surelv die. 
Instead o 


these I would get some carp. Every 
member of this family, black, golden, or Prussian, 
are as tenacious of life as a cat, and make splendid 
aquarium fish. The other fish he mentions are also 
good in aquaria, and will live peaceably together. 
Get a dozen water snails as scavengers. Valisneria 
does not grow wild in our island, but maş be bought 
in any large town at two pence a root from the 
naturalist’s, The best plants to compensate the 
water for loss of oxygen, however, are the micro- 
scopic ones, and the best way to manage theae is to 
have a piece of tophir for a rockwork in your tank. 

‘he a“ will soon make their appoarano and 
although nibbled off by the fish and snails will still 

ourish in the crevices of this rough stone. The 
water need not be changed more than once a month, 
and then only for the purpose of cleaning ont tho 
refuse. Be sure to give very little food. One fish 
to the gallon is the rule.— NOTTINGHAM BAA. 


Fresh Water Aquarium.—Valisneria 
spiralis, the best of all aquatic plants for the aqna- 
rium, can obtai from any dealer in agqunria. 
It does not exist in your locality. Many others 
abound in the ponds and ditches, bat strong growing 
plants are useless. They will nearly all grow with 
or without roots, secured by a th to a atone. 
imbedded in the sand at the bottom of the tank. It 
is well to have your plants established before the 
fish areintroduced. You will require also a number 
of freshwater winkles, whelks, planorbus, &c., to act 
as scavengers in keeping the plants clean, or they 
will not thrive; without them the glass would soon 
become opaque. All metal and putty or paint must 
be coa with varnish made of sealing-wax and 
methylated spirit, or the affair will be a failure. 
About two inches of clean river sand, and about one 
inch of small pebbles, will make the best bottom. 
S or caloareous substances should be carefully 
excluded. The frame for a tank of eight cubic feet 
must be very strong, and perfectly rigid. The bottom 
should be of slate, or, better still, of unpolished 
plate-glaas, jiu. thick. The ends and sides not less 
than 400z. to the foot; the weight of eight cubic 
feet of water being over 496lb., or nearly a quarter 
of a ton, and the pressure on sides nearly half 
that weight, I remind you of this to save dis- 
appointment. If your plants and scavengers are in 
perfect order you may safely introduoe four smal! 
fishes for every gallon of pure river water, and it 
will never require changing. All débris may bo re- 
moved with a siphon. Perch and sticklebacks should 
be excluded. The pores would devour all amaller 
than himself, and the sticklebacks would disfigure 
all they could not kill. Eels have no better charac- 
ter, though a couple of very small ones will be in- 
teresting ; but you must have a flange round the top 
of your tank, in order to keep them imprisoned. 
Dust should be excluded as much as possible, also 
very strong light.— G. B. 

($2665.])—Siphon.—No siphon can start into 
pas till the air contained is by some means 
abstracted, and the equilibrium of the fluid or liquit 
therein destroyed by the descending leg of the siphon 
being longer than the ascending leg. The best 
practical siphon out—started by a small air-pump 
on the top of the bend—is made by Gale Rew, of 
Plymouth.— H. P. 


(32666.]—Heart.—I don't think any medical man 
can answer a question of this nature through these 
columns. How is it possible, unless he personally 
examines you? There is such a thing as partial 
paralysis of the heart’s action ; but it may arise from 
many causes—organic malformation or diseases, 
such as hypertrophy, fatty degeneration, rheumatic 

eposits, and many othors, to name which might 
frighten you out of your wits. The symptoms of a 
diseased heart are—short breath, pa'bitation, soms- 
times excruciating pain about the region of the 

eart, also a livid appearance of the countenance. 
As to treatment, no one would advise except a. 
medical man. In your case it may arise from some 
nervous affection, and be of quite a temporary aud 
harmless nature.—THEO. Izop. 

[382668.]—-8.W. Bogie Engines.—The distance 
between centres of cylinders of these engines i- 
6ft. Gin. The height from top of rails to centre of 
boiler is 7ft. The bogies are made accordi'g to 
Adams's plan, which is well known. The amount of 
lateral play is 2}in. at each side.— [HE NRW] 


LOCK. 

[32682.]— Telephone.— The terminal must be 
fixed in damp earth. At so slight a depth as Sin. or 
4in. this is seldom attainable, t Juvenis’’ bury 
hia plates at 3ft. or 4ft. deep, or deeper if the eart 
seems dry there, and then report result. Lurger 

lates would be better. The best plan of all would 
to connect earth-wire to gas or water pipes, or to 
conduct down a well or into a pond. Possibly your 
telephone may be all right withont your knowing it 
(see last few sentences of B. H.'s” letter, p. 145). 
—GLATTON. 


[32704.]— The Cats and the Pigeons.—Put a 
wire guard round the support a little below the door 
of pigeon-house, similar in construction to that usd 
by the Zoological Society, Regent's-park, to prevent 
ingress of rats, &c. Conceive a wire cylinder } cut 
away longitudinally and fixed by one of the cut 
edges to support, the other free and concave down- 
wards.— C. O. 


(32716.] — Cuckoo. — It is quite true that the 
cuckoo has a small bird following it, as the cuckoo 


“ miller's thumb“ will not last long in confinement. | is very fond of sucking the eggs of the smaller birds. 
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whieh habit causes it sometimes to be followed by 
several small birds. The cuckoo lays its eggs in the 
nests of smaller birds, and it is assisted by nature 
in a wonderful manner. If the cuckoo’s egg was 
large in proportion to the size of the parent bird, it 
would be far too large for the little nest in which it 
ie goose and its unnatural size would, moreover, 
in all probability, frighten the lesser foster-mother, 
and induce her to desert her own nest; but a 
cuckoo’s ong is remarkably small, and therefore can 
be laid without exciting suspicion in the midst of 
others of a naturally small size. In the next place, 
the young cuckoo always contrives to make room for 
its increasing size by throwing the other nestlings 
out of the nest, but were it of the usual form with 
other birds it would find great difficulty in accom- 

lishing this. Nature, however, lends a helping 
hand; and bas given it a remarkable depression or 
hollow between its shoulders, into which by an odd 
sort of jerk it contrives te lift the young birds, and 
then shuffling backwards to the edge of the nest, 
throws them over. This hollow, however, only 
remains for a certain time, and then fills up, and it 
is an extraordinary fact that if the young birds are 
designedly kept in the nest till the hollow is filled up, 
the young cuckoo, as if aware that it has no longer 
power to get rid of them, allows them to remain un- 
molested.—H. B. 


(82724,.|—Canaries.—I once heard a sharp dis- 
cussion on the source from which the red parasites 
originate—a bi man maintaining that they 
were derived from the bird-seed, and that his cure 
for them, or rather prevention of them, was to 
support his perches by props standing in water, and 
so preventing these insects ou their nightly rounds 
from getting to the birds. If possible, take cage to 
pieces, thoroughly cleanse, limewhite all joints, 
join up, and limewhite inside of cage, especially if a 

g cage.—C. O. 

32725. ]—Birds’ Perches.—By all means imitate 
na as far as practicable in such matters. Have 
small tree branches for perches in all tbeir pristine 
roughness, and if you do not join with the little 
creatures in their evident delight at such a luxury I 
shall be surprised. Would any man like tobe obliged 
to hop about on a polished and slippery floor all day? 
The gmooth-perch cruelty is but one of the many 
barbarous inflictions to which ignorance and care- 
lesaness condemn our pets. I hope our querist does 
not keep wild birds caged.—C. O. 

(82729.|—Chemistry.—Beariag in mind that a 
molecule equals two volumes of a gas, the equation 

200 + O02 CO, 
4vols. 2vols. 4vols. 

shows that 4 volumes of carbonic oxide combine with 

2 volumes of oxygen, producing 4 volumes of 

carbonic anhydride. Dividing the result by four 
1 volume of carbonic oxide combines with } volume 
of oxygen, giving 1 volume of carbonic anhydride, 

since 2 volumes of oxygen were given in the 
question, 1} volume of oxygen remains in excess.— 


UNANSWERED QUERIES. 


— . 


The numbers and tifles of queries which roman unan- 
swored for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list, and send what information 
they can for the benefit of their fellow-contributors. 


Since our last Telescope Telo” has answered 31758; 
“ Corcyra,” 31992; Eureka, 32196; Theo. Izod,” 


22067. 
3. 073. 
ers, 
32086. 
S21, 
ns. 
$2106, 


Canoe Bnilding, p. 564. 
Pantagraph, 564. 

Bicycle Construction, 561. 
Saponification of Linsced Oil, 561. 
Lightning Paper, 564. 

Screw Thread, 564. 

Cutter Bar and Donble-edge Tools, 564. 
Legal Question, 564. 

Zoological, 585. 

Ornamental Turning, 565. 
Steatite Heads for Burners, 565. 
Fixing Diatoms in Groups, 565. 
Foucault’s Experiment, 565. 
Ormolu Mounts, 565. 

Solids, 565. 

Flock or Wool-cutting Machine, p. 23. 
Paper Paste, 23. 

Non-Absorbent Material, 23. 
Rules for Choir, 24. 

Globes, 24. 

Cutting Stoel Discs, 24. 

. Yarmouth Sou’-Westers, 24. 
Centre-board Boat, 21. 

Legal, 24. 

Indigo Refining, 24. 


QUERIES. 


— — 


[32736.]— Batteries. — Would any subscriber be kind 
enough to tell me the best and cheapest battery to use 
for an electric bell. and whether one battery at one end 
would answer for both bells, the distance between both 
being about 20 yards P—TELFPH. 


[32737.] — Welding Copper.—Would any corre- 
spondent gre me the recipe for welding copper, given on 
page 579, Vol. XXII., which number is out of print P—A 
Fitrer’s LABOURRR., 


[32728.|—Butterfly Catching.—Will some reader 
give me information on the above? Some good places 
near London where I might meet with some packs,“ 
“admirals,” or ‘‘swallow-tails?’? Also the best time in 
the day to loek after them? And is there any herb or 
remedy to put in the cases to kill the parasitos, with 
which I am told the insects are covered P—Younu Ento- 
MOLOGIST, 

3 Objects.—If Mr. Ran- 
dolph Richardson (letter 14205) would give further parti- 
culars respecting the formation of metallic copper, Ko., 
he will greatly oblive me. I have tried hia method and 
failed. Should the rings be pure tin, or will the ordinary 
tin do? What proportion at juaredionta does he use, and 
should the solution be used warm or cold ?—G. W. Brany. 

dee Tying Naphtha.—I have a quantity 
of coal-tar naphtha which has a very dark colour and 
bad smell, and to all appearance is largely charged with 
tar. Will any of ours“ say how I can purify the smell 
and colour? I had it direct from the manufacturers, to 
be used as a solvent for guttapercha.—NAPHTHA. 


(32741.1—L. C. and D. R. Engines.—Will some 
correspondent kindly give dimensions of No. 162 class 
express bogie enzines ? Also how many tank engines of 
No. 62 class, four coupled, with small leading wheels, 
havo the above company got ?—A. J., Stratford. 


(32742.]—£5 Telescope.—Would Mr. Proctor, Mr. 
Lancaster, F. R. A. S., or Mr. Dennett, kindly inform 
me what is the matter with my telescope? It is one that 
I bought secondhand. It is one of the noted £5 tele- 
scopes. When J look at a planet it does not appear but 
very little larger and brizhter than when seen by the 
naked oye. Tho moon and sun look very well through 
it. It looks very cloudy on a clear day. I may say that 
the 2 diaphragms are loose in the body of telescope. Does 
this matter? What part of the telescope should I havo 
to send to the maker to have a Barlow and astronomical 
eyepiece fitted, or would it be best to send the whole of 
the telescope? I have looked through ExdLISsm MECHANIC 
for four or five volumes back, but have not come across 
anything particularly suiting my case. I think that I 
should have a very great difficulty in seeing the knitting 
needles and worsted playing, or seeing na man’s face at 13 
miles off in its present condition. I can read the small 
print under the words Letters to the Editor,” in this 
peper, at 90ft., with the sun shining on it. In the terres- 
trial eyepiece it contains four lenses, in tho astro eyepiece 
there is one lens—is this right? And also there is one 
lens along with the dark glass for the sun, and also the 
object-giass at the end, which measures 3in.; it is in zine 
tube, covered with green cloth. I havea 4ft. tripod. An 
early answer will oblige—TELFSCOPR TELE. 


(32713.]—Handbook.—Which is the best handbook 
of astronomy for a beginner to study, not too costly 7—A 
Poor CORNISUMAN, 


(32744.] — Photographic Lenses.—I possess a 
foreign-made lens, the front and back combinations of 
which are not mounted rigidly as the English ones are, 
but each glass is loose, having a sort of edge-cap to serew 
on and secure them in their cella. What I wish to ascer- 
tain is this: When the glasses ara secured as described, 
are they in strict centre with each other, as, when not 
screwed down, they have a side-shake of ahout the 20th 
of an inch? Does the act of screwing them down bring 
them tocentre? Are they better when rigidly mounted ? 
—PERPLEXED PHOTO. 


32745. Lens.— I have n portrait lens 21 in. diameters 
Gin. focus; one combination is donble-convex, and sopa- 
rated by a brass ring, and the other is plano-convex 
cemented. Would either of these do for the object-glass 
of a telescope P—FILIUS AGRICOLE, 


[32746.|-To Darken Basil Portmanteau.—Can 
any correspondent tell me how to darken a new basil 
portmanteau, to mako it look more like solid leather in 
colour P—HARRY. 


(32747./—Bell Hanging.—Thank;a to S. M.” for 
noticing my last query. Will he kindly inform me if ne 
knows of a treatise on bell-hanging P I am a jobhing 
mechanic, and have been requested to undertake bell- 
hanging, as there is no practical hand in our neighbour- 
hood.—J. TAYLOR. 


(32748.]—Transparent Paper.—I wish to make 
ordinary printer’s paper temporarily semi-transparent, 
and after to restore it uninjured to ita original condition. 
If I treat it with white wax, whnt is the best material to 
use to dissolve it out again, without injuring either the 
paper or the printing thereon; or is there anything 
better than white wax? - Novus Homo. 


32749.]— Nautical Astronomy.—Anewers to the 
following queries will be esteemed a favour: — 1. In 
finding the latitude by double altitudes, when the bearings 
of the aun at both observations ara given, what use can be 
made of the second bearing? 2. Show by a figure that a 

erson elevated above the surface of the earth should see 
ess of the earth, and more of tbe heavens than a bermi- 
sphere? 3. Show how to tind the latitude by altitude of 
the sun near the meridian, without using the estimated 
latitude ? 4. September 18. 1873, at about 9h. 50m. a.m. 
mean timo, in latitude 47°47 N. longitude by account 
71˙ W., the following observation was made :— 
Obs. alt. Sun's L.L. Obs. alt. Moon's L. L. 
36 50 10“ 6117“ O“ 
— 1’ 10“ — 3! 50” 
Obs. dist. N.L. 
33 417 20“ 
Index error + | 30” 
Height of the eve 15ft. Given the ship mean time 
21h. 52m. 42s., find the longitude? What does N.L. 
stand for? A solution reyuired.—J. J. P. 


{32750.]—Circular Saw.—I have a small circular 
saw which I wish to fit to my lathe. Will some one 
kindly give me a few hints as to making a bench tbat 
I can fasten to tho top of the iron lathe bed, one that 
can be taken off when not required? I propose fixing the 
saw on an iron rod, and driving direct from mandrel. Is 
that a good plan ?—O1rcuLaR Saw. g 

(32751.] — Wheel- cutting Machine.— Will any 
reader give me information as to making a wheel-cutting 
machine with s division-plate (not with chanyve-wheels), 
to cut small bevels, skew and spur wheels ?—J. C. 

(32752.]—Lepidoptera.—Will any reader say which 
is the smallest D atteräy or moth that requires stufling, 
and how to do it? Also which is the best mode of setting 
insects P— BEGINNER. ; 


Index error 
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32753. — Bird's Eggs.—Will some reader of ours“ 
say which is the best varnish for covering the holes in 
cuga after blowing ?—D. M. A. 


(32754. ]—Mercury.—Will a kind subseriber give me 
a detailed information abont distilling mereury (quantity 
contained in a barometer tube)? and oblize—A. PURGIA. 


(32755. —Acetie Acid.—I shall be glad of informa- 
tion a3 to the best and most economical way of manufac- 
turiug the above for commerce ?— D. M. 8. 


[32756.]—British Wines.—Would come of our kiud 
lady friends who have a practical knowlodze of making 
the above wines (the whole process) please aay how 
parsnip and rhubarb wines are made P—Pour WIFE. 


„ net: Mr. Smyth, in his work called 
“Coal and Coal Mining,“ at p. 154, eanys: —“ In order to 
have the resistance equal in both directions, the empty 
tub being Scwt., and the loaded ona 12cwt., and the 
friction 1-s0th of the weight, the inclination would have 
to be 1 in 133, and if the fri tion be 1-60th would be 1 in 
100.“ Show how to obtain tha ‘resistance equal in both 
directions?“ 2. In reading Mr. Fnirley’s *' Colliery 
Manager’s Catechism,” I find that he recommends the 
following works (with numerous othera) to mining 
students :—Credner’s * Elemente der Geologie; Ven- 
tilation des Mines,“ par A. Devilley; Die Chemische 
Natur der Minengase,” by Dr. Polleck; aud Leitfaden 
zur Bergbankundle,“ by Dr. Albert Serlo. As I am par- 
tienlarly interested in coal mining, would Mr. Fairley, or 
some other able correspondent, siy whether any of the 
above-mentioned books are translated into the English 
langungo?p—Dxrorr. 

32758.] — Map Printing. Would some reader kindly 
explain by what process the surfaces are prepared from 
which such coloured maps as those in Nelson’s “ Geo- 
graphy and Atlas Combined,” or in Cornwell's Atla sen, 
are produced, or for producing clear black outlines only P 
Could stereoplating be turned to account? If so, what 
details would have to be attended to in order to get my 
designs slapted thereto? Could such work be done on 
one of the small sclf-inking machines now advertised ? 
Any hints on modus operandi, expense, &., or hints as to 
dealing with educational publishers (should such work be 
deemed beyond the scope of a painstaking amateur), 
would be gladly welcomed by n—ScCHOOLMASTER. 


(32759.|—Bulphur Refining.—Could any of your 
readers give me particwars as to the refining of sulphur, 
and a description of the most modern plant required for a 
small sulphur refining? Any information respecting 
working expenses, fuel, &., would oblige—BrimsTone. 


32760.|—Glass Door for Hall.—Will you kindly 
tell me what sort of glass door leading from hall into 
yardes would be suitable to an old house (date 1650, 
gables, with large mullion plato-glas3 windows) P -W. W. 


(32761.]—Violin.—I havo a violin with the following 
inscription, *‘Cahusac, opposite S. Clement's Church, 
Strand, 179t,“ and should bo glad if * Fiddler,” or any 
other gentleman, would kindly answer these queries :— 
Is Cahusac considered a good maker? What is the best 
way of cleaning outa violin? The violin has red varnish 
and very large sound holes.—J. C. L. 


{32762.}—Cyclometer.—Will some brother reader 
kindly explain the principle of and the instructions neces- 
sary to make a cyclometer? I have a mandrel and all 
other ordinary apparatus for small metal turning and 
pivoting. I want it for a ttin. bicycle.—Turrs. 


[32763.J— Cut on Forehead.—Can anything be 
done to remove mark from forehead, the result of a 
severe cut received some 18 months ago? The wound 
should have been sewed at the time, but, being far 
from any medical man, was neglected. Tho cut is over an 
inch in length by about an eighth of an inch in breadth, 
and rather disfigures the little girl, who is only ten years 
of age.—LILLIR. 

(3278 f.] - Mode of Voting.—Is it legal to elect 
directors of friendly or buildiny societies by taking the 
two or three who have the hichest number of votes, thus 
voting only once? Should not two and two he put up 
together, the one having the fewest number of votes being 
always thrown out? —ELrcrok. 


(32765.]—Right to Fish in Rivers.—To Lraar 
ContTrinvrors.—Can proprietors whoa land adjoins fresh- 
water rivers prevent anglers from fishing there without 
their consent, although the angler may have fiahed the 
same for 4) years without let or hindrance? Also sup- 
posing he was wading in the water and not trespassing on 
their property ?—ANGLER. 


| 32756.1—8topwork.—A watch company just started 
have introducod to their going-barrel lever watches a con- 
trivance which they state is equal in eiliciency to the 
stopwork in an ordinary English lever with fusee. This 
contrivance they style the patent sliding click.“ It 
differs from the ordinary ratchet work on a going-barrel 
watch in two important particulars—viz.,» the click, 
insteid of having a round hole for the screw or pivot to 
work in, has an elongated one, or, termed in the trade, a 
“slot,” and the click spring answers the purpose not only 
of forcing the click into ratchet wheel but also of giving 
it a forward movement. This, it will readily be observed, 
nllows a certain amount of give“ or return in the 
ratchet work, and thus preventing the possibility of tho 
aprings being wound to its fullest tension and also of 
becoming blocked. Would “ Seconds’ Practionl Watch- 
maker kindly tell me if he thinks this would auswer the 
purpose claimed for it?—A LOVER OF THE ART. 


555 -Valve Question.—I have a 

safety-valve on my boiler, and I want to pnt a new weight 
on the lever, which has been altered. he lever is 24in. 
long from centre to fulcrum to where the weight is to be 
anspended, and 2in. long from fulcrum to centre of the 
valve. The diameter of the valve is 2in. I suspended a 
spring balance over the valve and tied tho lever to it, to 
which I fastened the valve, and I find it takes 281b. weight 
to balance the simple weight of the lever and the valve, 
I want to blow off at Golb. pressure. Now if I put a 
weight on the end of the lever 321b. weight, which, with 
the weight of the lever and valve, will make 60lb., equal 
to the pressure of the steam, will this be right? I am 
told by my engine man that it will not, but as I under- 
stand the principle of a safety-valve is one force balancing 
another, will some correspondent kindly say if I am 

| right, and, if not, show me where I am wrong and how I 
am to set about righting it P—A FARMER, 


32768.]— Purification of Manganese Chloride. 
—What is the best way of doing this for laporatory pur- 
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poses? One is—‘‘ Evaporate the Mn Cl, solution to dry- 
ness, heat to low redness, and treat the residue with 
water and filter.“ Is this method quite satisfactory P 
There appears to be considerable loss, perhaps through 
my using Hessian crucibles. At what temperature is the 

nCl, volatilised or decomposed? Will Mr. Allen or 
some other practical chemist answer ? Also how to pre- 
pare MnO, pure from MnCl), P—Dacaserr. 


($2769. |— Brewing.—The kind manner in which our 
friend, Mr. Harris, replies to those seeking information 
abont the bre of makes me bold to ask one or 
two questions. am far from being satisfied with the 
als ot beer we get in our neighbourhood here in 

E. Lancashire. A few large brewers own about 90 
cent of the retail houses for miles. rouvd this locality, 
where no other beer than that brewed by the owner of 
the publio-house must be sold to the people. If ever our 
legislators alter the laws of the beer traffic, a clause 
ought to be inserted very much restrioting the large 
brewers from owning so many retail houses, from whence 
they foist a very inferior beer upon the working popula- 
tion. The effect of some such law would be to make the 
brewers compete for quality of beer, aud those who made 
most use of the rule of thumb would find themselves very 
soon at the wall, the inhabitants being great gainers 
thereby. John Bull will have his beer, a0 what we will. 
He ought to have it of good quality and at a cheap rate. 
which the scientific brewer alone can give. The compound 
that makes one dull and soddens the brain must give 
place—as Professor Graham says in his splendid lectures 
on brewing—to one of hilarity and cheerfulness. Having 
read these lectures, and also Muspratt’s treatise on 
brewing, I have a great desire to brew my own beer, and 
porbapa other readers in the same business would like to 

o the same, and with myself would be grateful to Mr. 
Harris for the following information :—The best form of 
building for a brewery; the best arrangement of appa- 
ratus so as to save labour. A description of apparatus 
required, and probable cost, say, for brewing ten barrels 
at one time. The advantages of the “ Archimedean 
attemperator.”” I should also like to be able to test a 
given sample of beer as to the original strength of wort, 
also the percen of alcohol. ould the instrument 
called Casartelli’s dilatometer be the best for these teats P 
—VICTUALLER. 


($2770.]—Shot.—I am having an apparatus made in 
which shot zin. and jin, diameter are dropped singly down 
a tube from a vessel above ; each movement of a valve, 
like a shot-pouch valve, allows one to drop. What should 
be the form of the vessel so as not to jamb the shot? I 
suppose it should bea funnel, but do not quite see how to 
insure the shots from jambing against each other.— 
EXPERIMENTER. 


($2771.]—Wood Lice.—Will some reader inform me 
how I can get clear of wood lice that infest my cellar? 
What will „ also keep them away? There is 
no rotten wood that I can sce.—A. G. 


. Finger Nails.— About three 
months sgo I a very bad finger gathering; it got 
well, but the nails of my fingers and thumb are all coming 
off, and the appearance of the nails following them is not 
promi: Could any reader give me advice what to do ? 

have seen a doctor, but he states he never saw anything 
of the kind before. The fingers themselves are all right, 
the nails at the back part seem black and decayed.—A 
CONSTANT READER. 


- (82773.]—-Sir Isaac Newton’s M et.—I re- 
member reading somewhere that Sir Isaac Newton wore 
in his ring a natural magnet which only weighed three 
grains, yet it was able to take up 746 grains, or nearly 250 
times its own weight, whereas magnets weighing two 
pounds seldom lift more than five or six times their own 
weight. Ifa magnet weighing two pounds can lift ten or 
twelve pounds, what weight could it attract ten yards 
from it P—BELF.TAUGHT. 


20 —Electric Light. — Many thanks to 
Sigma for answering my query (32599). Seeing that 
I could not succeed in conveying electricity from one shop 
to another to light it, I will be satisfied if I can illaminate 
the room in which the engine is. I am a mechanic, and 
I think I could make a machine to work one light, and 
that would be sufficient for my purpose. I have made the 
batteries and telegraph instruments and bells, &., for 
our telegraph line. Electricity is my favourite study, and 
I understand the theory of the magneto-electric machine 
thoroughly, only I want advice about the gauge and quan- 
tity of wire to be used. I think it would answer if made 
on the principle mentioned on the lower half of page 265 
of Dr. Ferguson’s Electricity.” The engine is nearly 
three horse-power, and after dark might be used exclu- 
sively for the machine.—J. H. B. 


[32775.|—Foasil Fern.—I have a fossil fern which I 
brought from India in 1877, and it has been shown to 
several eminent geologists, but they have failed to name 
or classify it; and from this I believe it to be entirely a 
new thing; therefore I wish to get it named and classified. 
If any of your numerous readers can give me any instruc- 
tion as to the manner in which I ought to fena I should 
be very happy to communicate with them. My address is 
-W. MILLER, Wood-grove, Wincobank, Rotherham, 
Yorkshire. 


32776.J—“ Vienna Flute“ Organ Stop.—I am 
informed that lately there has been introduced to this 
country a new organ stop called the Vienna flute.“ I 
understand it is a wooden one, the mouth c'rsular, 
bevelled away in the inside; the wind is conveyed by a 

iar arrangement of the cap, and is thrown on to the 
edge of the circular mouth in a manner similar to that 
employed by an actual aure pieger, May I ask some of 
our organ correspondents if they have seen such a stop, 
and if they can give me any particulars of how it is made 
and its scale ? A diagram of it would be useful.— Musicus. 


(82777.]—Bar Frame Section.—Iu looking over the 
articles on ‘‘ Bee Management,”’ by Mr. Travis, in the last 
volume, I notice that he spe of the bar frame 
section.“ I don't think that this has yet appeared; at 
any aoe I have not seen it. Will Mr. Travis oblige P— 


132778.]—Temper of Taps.—Would you or any of 
your readers inform me of the best method_of tempering 
taps for screwing with P—J. H. TURRIFF. 

L32779. — Painting Light Carts.—Would any 
reader tell me how to paint traps or light market carts so 
as to insure a good face and look smooth, and how to mir 


origin 


kind of mill is 


but am sorry to say he has not 
not ta strong enough to find the unknown in No. 1 
from the fo 

on the following construction (see diagram), and say 


the colour? My work is always full of ribs and marks of 
the brush.—A Youxe WHEELWRIGHT. 


[32780.]—Snider Rifle.—Oan any of ours! supply 
information on the following subjecte ?—1. The t 
method and materials clean the Snider rifle. 2. How 


better. 3. Is there a work on shooting” published that 
would be useful to a beginner P—Oaw. 
182781.I— The Gregorian Tones.—Will some cor- 
ten my ignorance of these cele- 
me some account of their origin, 
nature, and use? 1. en were they written? 2. Why 
are they called ‘‘tones “' 3. For what words were they 
y intended? 4. How is the intonation at the 
commencement of each tone managed? I understand 
that it is not usual to sing it to anything but the first 
verse of a psalm, &. In that case is the recitation nete 
before the mediation omitted, and the intonation used in 


its place; or are the first two syllables or words of the 


recitation sung to the two minims forming the intonation, 
and the reat of the recitetion to the reciting note following 
the intonation? I should like to know something of the 
history of these tones.— GOR BELL, B.A. 


(32782.])—Bone Manure:—Will some of your nume- 
rous correspondents kindly give me some hints on the 
manufacture of bone manure on a small scale? What 
uired for grinding the bone? Are any 


made to work by hand? Aud add, if they can, about the 


probable cost.—Bomsz MANURE. 


(32783.J—The Moon.—Why does the moon’s dark 


limb appear more visible at some times than others 7 
CHARLES ROBINSON. 


(32784.]—Concertina.—Will some fellow. reader who 


is conversant with the construction of English concertinas 
kindly enlighten me as to the following P—What is the 
best meth 
or sharp? Also can reeds be 
in sets or otherwise, and would 
reeds instead of the brass ones, as I think I could manage 
it if it wero not too difficult P—H. J. Braspaur. 


of tuning the reeds (brass) when they are fiat 
purchased in Birmingham 
t be practicable to fit steel 


|32785.]—Speculum.—My reflector not having been 


pa for many years the metal speculum is covered with a 
e 
injury to the surface P—P. M. 


it of dust. How can I best clean it without doing 


192708.) Mathematical.—I am much obliged to 
“J. F. W.” for his answers to my last questions (39920), 
elped me, my bra 


rmula he gives. Will he kindly give his opinion 


whether some simple formula for the transverse axis 
cannot be got from it? Let E be the centre of the given 
circle and A B the given points, join A B, bisect A B in O 
perpendicularly by C D, with ins O B describe an aro 
touching O B, O D. From E draw a tangent to the aro 
B D, touching it in G. and cutting the circle in F. Then 


G F is a normal to the ellipse, and meets the curve at | be used 


right angles; it is therefore at right 2 75 to the tangeut 
at F and bisects the angle, AF B. X Y Z’s construction is 
a funny-looking affair, especially when angle, ABO, is 
much ter than a right angle. Jerry does not under- 
stand the question.—W. O., Australia. 

[82787..—Foreign Packing Case Materials.— 
Of what wood are tea-chesta made, and of what wood are 
orange and lemon boxes and egg chests (French) made P 
The last-named are v even-grained and easy to work, 
and the orange-box is very hard and strong. I should 
like to know what they are, and if they are ever imported 
as timber.—Muraye. 


date 1817, stamped ‘‘J. P. 
1817, “J. I.“; ditto, 1818, “j. P.“; ditto, 1819, 
ditto, 1820, J. P.“; and also a ring stamped on his 
most gracious majesty’s ear; also a half-crown of 
William IV., date 1834, stam “M. B.“; a shilling 
of Victoria, date 1888, M. B.“; a half-crown, vance 
1844, M. B.“; and a shilling, George III., 1817, stam 
“T.T.” I may add that the marks are always stam ped 
on the head. I also had a 5 a lion ram- 
pant on it (Victoria), aud I have a farthing of George III., 
about 1780, with a 4“ or P” on the head.—Mugano. 

(32780.)—L. B. and 8. O. Engines.—Oan any one 
give me the dimensions of the ‘‘terriers,’’ aud have the 
company any other six wheels coupled, inside poder 
tank engines, beside the said *‘ terriers’? Which of the 
built first, and when? Did the L. B. S. C. 
send an engine to the Darlington Exhibition? What is 
the number of the six-coupled goods engine, fitted with 
wooden wheels, and are they found to answer P—Monaxo. 

(82790.J—Wood Lice in Violoncello.—A friend 
of mine has a violoncello which the wood lice are doing 
great damage to. In hopes of saving the instrument he 
has rubbed it with beth turpentine and paraffin oil, but 
so far his work has no effect. Will any correspondent 
kindly name a specifo which will stop their career ?— 
Buros. 

132791.J— Welding, &c.—What is the best way to 
weld the prongs of steel-dung forks and what is best stuff 
for steeling horse-shoes?—JENKIN WATKINS. 

[32792.}—Reflected Light.—Will any reader kindly 
tell me the quantity of light that is ruay reflected 
from plane silvered mirrors at various angles of incidence, 


“ terriers” was 


and if there is any book on the subject that is not very 


costly P—C. K. 

1 — “The of History.” — Oan 
“F. R. A. S.“ kindly give me the name of author or pub- 
lisher of The Dawn of History,” mentioned by him in 


one of his late letters? and oblige—FLoar. 


[S2794.)-Great Western and Metropolitan 
Engines.—(Oan any one give me the dimensions of the 
class of four wheels coupled tank engines (No. 4G. W.) 
running over the Metropolitan Railway? Has Hirondelle 
no number, and how much coal does ber tender hold P 
It looks very small compared with the Midland and G.N. 
tenders. ve working drawings been published of the 
Queen 55 class? To what company do the engines belong 
working the Metropolitan, Metropolitan and St. John’s 
Wood, and Metropolitan District Railways? Are the 
said engines of exactly the same dimensions as the Mid- 
land 204 to 209 inclusive, and the L. N. W. 2055 to 2070 
inclusive? Have not the 8. W. R. some of the same 
pattern (No. 319, &c.) ? Why do the G. W. always use 
the letters H. K. R. M. and 8. for lettering the compart- 
ments of their carriages P—MuRANO. 

[32795.]—Iodine, and How is it Made P- Would 
some of my fellow-readers please tell me how to make the 
above and whether it can be got out of any kiad of sea- 
weed, and how it is got out of it ?—IODINE. 

(32796.] — Kaolin. — Will Pioneer R.G.” (letter 
13026, Vol. XXV.. p. 512) please inform me in what part 
of the country the gravel pit to wuich he refers is 
situated ?—TORTORE. 

[82797.]— Water Finding.—Cau Mr. Boothroyd, or 
any reader, explain the knowledge of the whereabouts of 
water under ground possessed by the water-finder from 
Melksham (see letter 13007, Vol. XXV., p. 509) P— 
TORTORE. 

(82798. |— Hamilton’s String Organ.—To “Savt 
Ryrmra.’’—Can you favour me with a general description 
of this instrument, referred to by you in letter 13009, 
p. 510, Vol. XXV. P—Torrore. 
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A Really Indelible Ink.—The ordinary so-called 
‘indelible inks are prepared from salts of silver, 
and the writing done with them can be removed by 
soaking the linen with a solution of cyanide of 
potassium (exceedingly poisonous, it should be re- 
membered) or of hyposulphite of soda, or by moisten- 
ing with a solution of biobloride of copper, and then 
washing with aqua ammonia. A really indelible 
ink—that is, one that cannot be removed by chemical 
agents, may be made from aniline dyes according to 
the following recipe :—Dissolve 8} grs. of bichloride 
of copper in 30 grs. of distilled water, then add 
10 gra. of common salt and 91 grs. of aqua 
ammonia. A separate solution is made of 30 grs. 
of hydrochlorate of aniline in 20 grs. of distilled 
water, which is then added to 20 grs. of a solution 
of gum-arabic, containing 2 parts of water, 1 part 
of gum arabic, and, lastly, 10 grs. of glycerine. 
Four parts of the aniline solution thus prepared are 
mixed with part of the copper solution. The fluid 
thus prepared has a greenish colour, but becomes 
black in a few days after being used for marking, 
or at once by the application of a hot iron or on 
being otberwise heated. A steel pen may be used 
for writing with it. If the cloth, after beirg 
marked, is put into tepid soap-suds, the writing 
acquires a fine bluish tint. The ink should be 
perfectly limpid, so as to penetrate the fabric; and 
the solutions should be mixed only when they are to 

Improved Brick-kiln.—A new brick-kiln was 
recently tried at Normanton, the advantages claimed 
for which are economy in fuel and labour. The kala 
is 108ft. long and 8ft. broad. The raw bricks are 
set direct from the making machine upon iron 
wagons, which carry them through the entire 
length of the new kiln and bring them out at the 
exit end baked, which saves much of the usual 
handling. The fires are placed in the middle of the 
kiln, at each side, and the draught of hot air trav-'s 
towards a flue or chimney at the entrance end. By 
this means the bricks are gradually baked before 
reaching the fires, and after passing the intense 
beat of the central section, they have time to cool 
before being drawn out at the receiving end, where 
the burnt bricks can at once be thrown into carts and 
railway waggous or stacked. The barrows, of which 
nine are in the kiln at one time, are coupled 
together, and the action of drawing one out advances 
each of the succeeding eight a stage, whilst at the 
same time pulling in a newly-loaded one at tbe 
other end. Each wagon holds about 5,000 brick-, 
makiog 45.000 in the kiln at once, or a total weight 
of about 300 tons. The waggons are made se as 
exactly to fit the breadth of the kiln, and, excepting 
the usual spaces left for the equal penetration of the 
heat through the entire mass, the bricks are piled 
upon each waggon to a height of 7ft., thus filling up 
the whole space of the arch through which they pass. 
The iron of which the lower parts of the waggons ars 
composed is preserved from injary through the heat, 
not only by the fires being on a higher level, but by 
a superpozed layer of fire-bricks, and by a current 
of cool fresh air being secured under the waggons. 
By meaua of present appliances a load of 5,000 
finished bricks can be drawn oat in five minutes ; 
but a period of four or six hours in the kiln is 

uired before the bricks are sufficiently burned 
and then onoled enough to be taken out. It is anid 
aid that the cost of fuel for burning 1,000 bricks 
by this new prooess is under 3d. 
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Art Communications intended for this department 
mast be addressed to J. Pnnon, Copthill House, Bedford. 


PROBLEM COOCXX.—Br W. T. PIERCE anp J. Pierce. 


White, 
White to play and mate in two moves. 


SOLUTION To 418, 


White. Black. 
1. B to C. 1. Aught. 
2. Mates. 


NOTICES TO CORRESPONDENTS, 

G. F. DarsBy.—The White Bishop in 417 should be a 
Knight, so this upsets your solution. 

T. D.—Your solution (418) is correct. We quite agree 
with you in thinking it a remarkably fine problem. 

J. G. F.—Thanks for problems just received. . 

G. H. AUBREY.— You are wrong. If 1. P toQ7, Black 
plays, P takes Kt (this is what it should have been in 
previous notice), and how cau White possibly mate P 


——————— ——— 
-USEFUL AND SCIENTIFIC NOTES, 


4 . „ 

3 Bronzing. —The repeated applications 
in copper or brass, of alternate washes of dilute 
acetic acid and exposure to the fumes of ammonia 
will give a very anti ne- looking green bronze; but 
a quick mode of producing a similar appearance is 
often desirable. To this end the articles may be 
immersed in a solution of one part of perchloride of 
iron in two parts of water. The tone assumed 
darkens, with the length of immersion. Or the 
articles may be boiled in a strong solution of nitrate 
of copper. Or, lastly, they may be immersed in a 
solution of two ounces nitrate of iron, and two 
ounces hyposulphite of soda in one pint of water. 
Washing, drying, and burnishing complete the pro- 


Wasted Land.—All land which, from any cause, 
remains uncultivated must be considered waste ; but 
in a special sense that which forms part of a tract 
under tillage of some kind, and is unused, may be 
described as wasted. It is impossible not to per- 
ceive that in this snug little island ef ours there is 
far too much ground not only able, but almost in a 
condition to produce food for the population, allowed 
to lie idle. A visit to some of our large military 
centres would suggest a way in which the odd pieces 
of arable land abutting on the highways, commons, 
and heaths in moet parishes might, without any 
excroachment on public rights or infringement of 
private property, be turned to useful account and the 
general advantage Soldiers in their leisure bours 
cultivate the small patches of ground scattered 
around their barracks, with results highly eatis- 
factory. Paupers might be set to the same service 
in recompense for the relief afforded them out of the 
public rates. The labour test has not been 
applied to useful purposes. No grievance or wrong 
would be inflicted on the self-supporting classes b 
the utilisation of labour in this direction. The cul- 
tivation of “waste lands,’ meaning lands which 
need to be reclaimed from the sea, or raised toa 
condition fit for culture by laborious and lengthy 
processes, has been ‘requently proposed, but great 
monetary and engineering difficulties stand in the 
way, and there is the objection that works so er- 
tensive as these would necessarily be taken out of 
the hands of the self-supporters. None of these 
obetacles stand in the way of the measure we pro- 
pae. Each local authority might arrange with the 

of the manor or highway board to undertake 
88 use of 9 e a ae in its ade 

money value of crops judiciously grown on anc 
around would be net unimportant—in some districts 
it would be very considerable—while the sanitary 
effect of utilising the ditches and adjacent strips 
and patches of land would be to render the general 
atmosphere purer, and rid the country of some of its 
worst nuisances, which those who ride and drive 
much in rural districts have cause to dislike. 
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Permeability of Building Materials.—MM. 
Marcker and Berthold, of Paris, have lately made 
some suggestive announcements as to the perme- 
ability to gases and vapours, of various materials 
used for building purposes. They claim as the re- 
sult of their experimental researches, that when 
bricks, sandstone, tafa, mortar, and cements permit 


vapours to s through them, while granite, 
porphyry, slate, alabaster, and limestone are 
practically quite impermeable. It will be inferred 


from these statements, therefore, that the cement- 
ing of cellar floors, &., or laying them with bricks 
and tiles, while it doubtless will considerably ia- 
crease the wholesomeness of a dwelling exposed to 
dangerous gaseous exhalations from sewers and the 
like, does not afford a complete protection. White- 
wash applied to a wall, 3 it exerts for a con- 
siderable time a purifying chemical influence, does 
not afford nearly so good a protection against the 
passage of gases and vapours as a couple of coate of 
oil paint. while thick glazed wall paper reduces 
permeability of mortar nearly 40 per cent. 


Curious Railway Accidents.—A curious acci- 
dent happened, says a New Brunswick paper, to the 
Traro freight train which arrived at Moncton 
Station about 2 a.m. on Friday. Soon after enter- 
ing the station yard, and at the first curve, the 
wheels of a coal-laden flat car near the locomotive 
left the rails and a halt became necessary. On ex- 
amining the car which cansed the trouble, the fact 
was revealed that the two pair of wheels at the 
“ hind end ” of the car had been travelling without 
any truck, farther ingairy showing that portions of 
the truck were lying on the track near Dorchester 
Station. It would seem as if a wheel of one of the 
‘* followers’? had broken badly east of Dorchester, 
and that the pair then to revolve, as a por 
tion of each of the pair is worn flat by dragging 
along the rail for thirty miles or more. Railway 
men cannot a similar accident. They say 
that after the destruction of the truck, the weight 
of the car, and for that matter, most of the train, 
was sustained by the draw bar, and they think that, 
looking to what was accomplished on the way from 
Dorchester, there was no reason why, on a straight 
line, the car might not have been dragged thirty 
miles further, but it was the rounding of a sharp 
curve that prevented further ing and threw 
both wheels and car off the track. The accident is 
voted one of the most extraordinary in railway ex- 
perience. Commenting on this, the American Rail- 
road Gazette says: — We have heard of a similar 
case on the Erie some fifteen years ago, when an 
engine ran inte the Port Jervis yard with only one 
pair of wheels under the rear tender truck, and the 
wheels and axle were found on the side of a bank 
several miles back.” To which we (Engineer) add 
that many years ago a passenger engine on the 
London and North-Western Railway lost a 0 | 
tire at night, and the loss was not discovered ti 
the train reached London. The broken tire was 
found next day in a ditch thirty miles from London. 


Mak Wooden Pulleys.—A pulley over 24 
inches in diameter should be built on a spider; al! 
under that size can be made on a wood centre-piece 
about 2 inches thick, having a cast-iron flange, say 
8 inches in diameter, for a 20-inch pulley, with a 
hub and boss about 3 inches long. Four bolt holes 
should be made through the flange for bolting to 
wood centre. The latter should be a nice fit on the 
shaft, with key seat the same as for an iron pulley. 
After preparing the centrepiece by planing smooth 
and straight, make a templet, the length being about 
one-sixth or one-eighth of the diameter and 2 inches 
wide. By this mark out the amount of stuff for the 
required width of face. Thelamber should be about 
seven-eigbths or lin. thick, sawed out to the same 
circle as centrepiece. Plane straight and smooth 
and make the butt joints a perfect fit; glue and 
nailon. If a flange is desired on each edge to keep 
the belt, from she om on, make the outside Jayer 
a little wider, and w it to lap over the face. 
Pat the paiay ine a lathe and turn it up. Thus 
made, it will be durable and will not easily break. 


A Warehouse Built of Iron.—A novel feature 
in building construction, due in great measure to the 
present exceptionally low price of iron, haa been 
in in the erection of a large warehouse in 
Manchester, which is at present being built for 
Messrs. John Rylands and Reuben Spencer, from 
the designs and under the superin ce of Mr. 
John H. Synde, C.E. The building, when com- 
pleted, will cover an area of about 600 yards, and 
consists of three fronts, six stories high, the whole 
of which are constructed of cast iron. The main 
structure consiste of vertical iron standards 1ft. 9in. 
wide and lft. pin. deep, the cornices and string Gin. 
wide, and are carried on stretcher s running 
between the vertical standards, whilst the floors are 
carried by means of cast-iron columns, between 
which and the vertical standards are cast-iron 
girders, and the whole framework of the building 
is thus tied firmly together. The outside decorative 
featares are in the Italian style, and the face of 
ornamented cast iron is hung on to the framework 
and bolted, but in such a manner that in the case of 
the bolts decaying, the ornamented castings will 
still remain ia place. 
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ANSWERS TO CORRESPONDENTS. 


——— — 


%% AU communications should be addressed to the EDITOR 
the a MrcHasic, 31, Tavistook-strest, Covent 


HINTS TO OORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
titles to querieg and 3 quence ai the 
q w answe ueries 
poplin calir. S. Wo oases te wade Oc tasting lettin 
rep e8 er. 0 0 e 9 
queries, or replies. 4. Commercial letters, or queries, or 
replies are not inserted. 5. No question asking for educa- 
tion or scientific information is answered through the 

t. 6. Letters sent to correspondents, under cover to 
he Editor, are not forwarded; and the names of corre- 
spondents are not given to inquirers. 


The following are the initials, &., of letters to hand up 
to Tuesday evening, April 23, and unacknowledged else 


where :— 

J. J. Perriatr.—H. Tittley.—H Jones.—C. E. Mend- 
ham.—G. Tolman.—A. B. M. - Hugh Clements.— W. J. 
Lancaster. —Mathematicus.— A Fellow Reader.— F. M. 
Albert Smith. — T. Hull.— Nigger.—F. W. Muncey.— 
C. B.— D. Strathearn.—T. Brown. Constant Reader. 
A. A. Watkins. — John Anderson. -A Poor Leaseholder. 
—Permian.—H. Hellewell.— G. L. Southend.— G. B.— 
G. C. C.- W. H. K. - Jack of no Trade. —J. E. Gore. 
Ad de Bée.—Storace.—Eldnar.—W. 8. A.- W. A. Mor- 
ton.—J. A. P.—Adye Douglas. —A Mechanio.— Telescope 
Tele. — Photo Cymraeg. — Anxious Sperans. — H. 
Woollen.— Gamma. — Tonometer. - One in Distress.— 
Rathmena.—B. O. -H. G. Moberley.— C. M. - Plumb 
Bob.—J. J. A—An Englishman.—N. Virch.— Arthur 
Alfred.—8. J. Clare. — Paolo Ko.—Coil.—0. J. Bonser.— 
Alfred Tozer.—J. L. Bavage.—Stretton.— Naxos. F. B. 

Yorkshire Teoman. Geo. 


i . B.—E. W. 8. Travis.—A Sub- 
scriber.—Glatton.—Fiddler.—Concoil. 
W. M. (You are apparently unconversant with the task 

of re-covering the hammers, and will in all probability 
spoil the instrument. If, however, you care to risk it, 
you will find plenty of information in back vols. We 
cannot repeat, nor can we give addresses of vendors of 
matorials.)—R. W. J. (The speculations in your letter 
are ingenious, but we cannot spare space for any further 
discussion of the subject. Our opiuion as to the nature 
of all spiritual manifestations is of a very decided 
nature, and our estimate of the character of those who 

rofess to believe in, or bring them about, is not less s0.) 

Mc Doron. o have published many times direo- 
tions for making machines for covering , and must 
refer you to of back vols. For ordinary work 
you will do well to buy the wire ready covered.)— Omas. 

Bimsow. (For first query see Astronomical Notes 

in present number, 2. Translations were A aeeai by 
nearly all tho newspapers at the time of the arrival of 
the obelisk. Look up back numbers of the Grophic or 
Illustrated London News. 3. Query iuserted.)—8. A. 
Jones. (We did Ay a to 79 10 on p. 108.) — Wonx iv 
Bre. (“ W. G. P.“ anticipated your facts in letter 
14229, so there is no need to insert your communication. 
We think, moreover, that enough has been said about 
the British Workman” for the present, and that he 
has found—as we hope he ~~“ will find in the page< 
of the ExelIs Mercnamic—friends quite able and 
willing 1o say all there is to be said on his side of the 
matter.) —WILLows. (If the facts are as you state the 
solicitor is certainly liable, and we should advise appli- 
cation to another solicitor, with the view of taking 
compulsory whet G. J. (“ Roads and Road 
Material,’ lished by Lockwood and 
Sprraeuz. (Write Longmans 
several good 

ablished by Oassell, Petter, and 
The title.) —Taomas. (The question of piecework and 


day work been 
and cannot be se 


in other cases its adoption is im ible if all parties 
are to be dealt with fairly.)—E. ux. (We were un- 
able to find space for it. . H. ScHucHtT. (Too 


(Several palliatives have been recommended in back 
vols., but there is probably no permauent cure.)—C. J. 
Bowsze. (You had better apply to the locomotive 
. of the line you desire to travel by, but 
ess you have some other motive than mere curiosity 
ou l fail to obtain the desired 
ORTON. (We do not see how we can interfere ; both 
are common signatures and likely to be adopted by 
other „ we should, however, be glad 
readers would pay more attention to the matter.) — W. 
GREENWOOD. (Neither your letter nor that of the 
bank manager throws any light on the question asked. 
We will insert your other reply next week. The slide 
was unfortunately broken in transit.)—ZETETES. (Octa- 
hedric is correct. 
Leo, Boeb, Peasant, T. Foster, T. Stephen, Leo.—See 
indices to back vols. i 
TELESCOPE TRLE, Irishman, and others have replied to 
queries already similarly anewered. 


permission.)—A. 


Lamplough’s Pyretic Saline is refreshing, 
mest le, and the preventive of FEVERS, BILIOUSNESS, 
SMALL. POX, Sxix DISEASES, and many other spring and summer 
allmente. d by chemists throughout the world, the 
Maker, 113, Holborn Hill. Use no sudetitute.—[ADVT.] 


Holloway’s Ointment and Pilis exercise 
priceless power over lumbago, all pains of the muscles, nerven, 
and joints, and quiakle reduce all -wellinzs caused by accidental 
injuries, weakness, or hereditary ta'nta. Th- intelligible instrue- 


tions enveloping Holloway’a mefic'ne give full ‘counsel for 
uing E most adivantageousiy for regaining health, strength, ‘and 
mo J- 
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TRAMWAYS: 
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TRAMWAYS OF THE UNITED KINGDOM. 
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CONCRETE : a Treatise on the Merits 
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MATHEMATICS.— Reference Tables 
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These Tables are intended to be placed upright on the table, 
when studying Mathematics, to save the logs of time and trouble 
e by continually looking back for formule. They have been 
5 chosen, and are those that every Student should commit 

memory. 


Single copy... eee. eee e.. œ £0 1 0 
12 eve eee ete ooe 0 10 0 
30 ce 1 0 0 
50 ose sae re s$s sas 110 0 


100 eee eee eee Bee eae ees eee 3 10 0 
FRED. HOFFMANN, Eaq., Engineer, Farnah Hall, Derby. 
n e ð ee ee ee 


Price 5s., post-free. 


ANDRAILING on the BLOCK 
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WILLIAM TWISS. 
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STUDENTS" 


well made brass stand, with stage and illumi- 
nating mirror, two object-glasses of different 
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mahogany cabinet, with Book of Instructions, 40s. 
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exist in any part of the body. A single application has the most 
wonderful soothing effect. Price by M ea is. 3d. amall pot; 34. 
large pot.—Address Prof. O. P. BROWN, 2, street, Oovent- 
garden, London, W.O. 
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LATHE FLYWHE L AND 
: TREADLE.—II. 


Au G that the object in view is to 
secure the very maximum of power 
0 ible with general convenience, the 

problem to be solved is not only compound 

in its character, but the several conditions 
are more or less antagonistic to each other. 

Thus, the flywheel might no doubt run to 

the greatest perfection if the weight of the 

e were exactly balanced by the coun- 
terpoise. But then the wheel would come 
to rest in one place as readily asin another; 
and this would interfere with one of the 
t conveniences of weighting, which is 
tobring the crank about three parts up when- 
ever the wheel stops, so that all may be 
dy for starting again by the foot alone; 


* 
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i Fle. P 
S s 


U 


11 —— — — 2 2 


and to secure this the wheel must be slightly 

verbale . Then, again, it is a great 
Object to obtain proper leverage on the 
crank. But leverage can only be increased 
by gpg the pivot of the pitman further 
back, an if this be at all exaggerated it 
increases the rise and fall of the foot to an 
inconvenient degree. The action of the 
weight, too, will be influenced both by cen- 

i force and the direct attraction of 
gravity ; while the power of the latter will 


2 


eon vary with the momentary position of 
weight as it revolves with the wheel— 
being nil when the weight is at the (vertical) 
top or bottom, and greatest when at either 
horizontal extreme of its revolution. More- 
over, the speed pulley on the mandrel with 
which the band may happen to be connected 
will exercise S fee e influence on the 
action of the weight when the wheel is 
ing down. The best general arrange- 
ment must, therefore, be a matter of com- 
ee and, with such a contrary set of 
rs todeal with, the best plan would 
seem to be to start by settling those which 
are most necessary to the personal comfort 
of the operator in treading. The length 
— for the treadle is generally limited, 
thus the first step must be to place the 
ivot of the pitman so as to get all the 
3 possible without giving the foot 
a rise and fall of more than Sin. or 
Jin. at the very most. Taking an 
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ordinary 5in. or 6in. centre lathe, it is 
not often that the treadle can be made 
more than 30in. wide, and about 25in. is the 
more probable width. Under such con- 
ditions the pivot for the pitman will pro- 
bably have to be placed about two-fifths 
from the foot-end and three-fifths from the 
centres of rocking-shaft. This assumes a 
crank having a throw of 23in., and it must 
be remembered that this point again intro- 
duces another variable condition. For an 
increase of only zin. in the throw of the 
crank would make a considerable increase 
in the rise and fall of the foot, if the above 
proportions were taken without correspond- 
ing modification. From the “compromise ” 
point of view, I do not think anything is 
gained for the ordinary foot-lathe by making 
the throw of crank more than 2}in. 

Having settled the proportions of the 
treadle, the next most constant conditions 
are—the amount of weight required to 
balance the treadle, and the position which 
this should occupy on the wheel. Although 
rather more weight may be required, J 
think it is better to place it some 4in. 
within the full diameter of the wheel than 
on the extreme of the diameter, as, of 
course, the nearer the weight is to the 
centre of rotation, the less will be its velo- 
city under any given speed, and the less is 
it likely that centrifugal force can produce 


But, if carried too 


any injurious results. 
near the centre, the weight must be so 
much increased, and will lose so much of 
the desirable impetus of centrifugal force, 


that the wheel loses in liveliness. Taking 
all things into consideration, there can 
hardly be a better place for the weight than 
that suggested by the convenience of at- 
taching it to a plate, as has been already 
illustrated; and in this position it need 
not interfere with the use of that most 
invaluable addition to the foot-lathe—a fly- 
wheel brake. 

The next point will be the angular rela- 
tion of the weight to the crank, in order to 
bring up the latter ready for starting. If 
the wheel were not connected with the 
mandrel, the position to which the crank 
would be brought might be looked upon as 
absolutely constant, for it would depend on 
gravity alone. But the different connec- 
tions for different speeds are apt to influ- 
ence the effect of the counterpoise very 
considerably, unless this be increased to an 
amount that would be very objectionable in 
running. Indeed, it must be remembered 
that it is an object to use the least amount 
of counterpoise that will suffice; and, to 
arrange this, it is perhaps best to weight for 
some intermediate speed, such as the slow- 
est of the fast speeds. It is true that this 
may not invariably bring the crank to the 
same position when running the fastest 


speed, where, of course, the mandrel exer- 
cises the most power over the flywheel. But 
I have found that, on this principle of 
hanging, the wheel may be s 
almost any point, so that it is not actually 
on a dead 
ning down from the highest speed, it ever 
does stop in this way, it is always on the 
lower point, when the weight will be 
exactly on the top of the wheel, so that a 
mere stroke of the mandrel pulley with the 
hand will start it again eith 


from 


int; and that if, when run- 


er way. But 
the occurrence is very rare (unless done 
purposely for convenience), andis only men- 
tioned as a fact connected with this plam 
of hanging. Very careful experiments to 
determine the best position for the weight 
with reference to the crank, seem to prove 
that the two should make an angle of 


between 150° and 160° with each other. 
Taking the mean of these, the circle will be 
divided into two parts of 155° and 205° 


respectively, and the crank and weight will 


come to rest in the positions shown by G 
and W in Fig. 1, so that C makes an angle 
of 135° with the perpendicular line, F, on 


one side, and W makes an angle of 20° 
with the same line on the other side. W 
must, therefore, ascend through 160° before 
it can reach the highest point. Now,as W 
is travelling against gravity while making 
its ascent, 1t must contribute to the power 
which can be developed from the wheel that 
W should benefit by the pressure of the foot 
until it has reached the highest point at F 
(Fig. 1); and even then it will have to 
travel some little distance (as to W, in Fig. 
2) by impetus alone, before the attraction of 
gravity can have much power. But when the 
treadleis hungin theordinary way (say,some 
5 inches from the floor, as at B, floor-line 
No. 1, Fig. 2) the line (dotted in the illus- 
tration), which bisects the oscillation of the 
treadle, being at right angles to the perpen- 
dicular line, F, and the pivots of the pitman 
oscillating on this perpendicular line as the 
chord of the arc, —then the two dead 
points of the crank will also occur on this 
line, F, and the direct force of the tread 
will end when the crank reaches its lower 
dead centre, C; or when the weight (which 
makes an angle of 155° with the crank) is 
still 25° from its highest point where the 
counteracting influence of gravity ceases. It 
will therefore be a gain of 25° in the circle, 
for the application of direct force in lifting 
the weight, if the pitman can be arranged 
so that its draught shall be 25° backwards 
from the perpendicular line, F. Under the 
ordinary hanging, however, it would be 
practically impossible to arrange this. But 
the advantage of dealing with a circle is, 
that everything must relate to its centre, 
and that such distinctions as“ top,“ “ bat- 
tom,” “side,” or “ floor-line,” are mere 
accidents of the case which need not affect 
any principle of action. So the height at 
which the treadle is hung from the floor 
need not in any way affect its action on the 
crank. Reference to Floor-line No. 2, in 
Fig. 2, willillustrate this. As gravity acts 
in the vertical direction, and the object is 
to place the weight, Wi, on the vertical line 
by the direct pressure of the foot, which 
can act no further than C, draw a line from 
Wu through the centre of the wheel, and 
then draw an imaginary floor-line, No. 2, at 
right angles to the 0g ag pap from W.. 
It will be seen at once that the object thus 
obtained on paper, by shifting the imagi- 
nary floor-line from No. 1 to No. 2, may 

obtained in practice by raising the centre 
of the rocking-shaft, R, to the required 
height, and that while the weight has been 
accommodated to the unalterable conditions 
of gravity, no alteration whatever has taken 
place in the action of the treadle on the 
crank. The only practical difference which 
occurs is, that the operator will be placed 
at a slightly different tangent to the are of 
the treadle’s oscillation, owing to the shift 
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of its centre, and that the form of the 
treadle may require to be accommodated to 
its new floor-line. But so long as there is 
plenty of room between the centre of the 
rocking-shaft, R, and the pivot of the pit- 
man, the direction of the treadle-arm, from 
this pivot to the foot, is simply a matter of 
choice and convenience, which affects 
nothing but the rise and fall of the foot, 
and the direction which this may take with 
regard to the position of the operator. 

e centre of the rocking-shaft having 
been adjusted so that when the pivot of the 
pitman is at its lowest point the weight 
shall be balanced on the (vertical) top of 
the wheel; the amount of the weight should 
be just enough to commence bringing the 
treadle up when the counterpoise begins to 
leave this vertical balance by one or two 
inches. I have found it better to concen- 
trate the weight as much as possible on one 
point, so that the effect of the whole may 
tell directly the (vertical) balance is passed. 
In my own case the treadle weighs 15lb. in 
the middle of its upward lift from the pivot- 
pent by the crank, and a counterpoise of 

lb. lifts it smoothly and effectually, 
beginning to act when one or two inches 
past the vertical point. But a heavier 
counterpoise would be required if it were 
spread over a longer surface on the wheel. 


D. H. G. 
(To be continued.) 


PORTLAND CEMENT.* 


TS a work on Hydraulic Mortars, by Dr. 

Michaelis, published at Leipsic, in 1869, 
the learned author alludes to the labours of 
Smeaton, in connection with mortars and 
cements, and he pays that distinguished 
engineer the high compliment of being the 
real discoverer of the principle which under- 
hes their action. he Eddystone Light- 
house, he says, is the foundation upon 
which our knowledge of hydraulic mortars 
has been erected, and it isthe chief pillar of 
modern architecture. Smeaton freed us 
from the fetters of tradition by showing us 
that the purest and hardest limestone is not 
the best, at least for hydraulic purposes, 
and the cause of hydraulicity must be 
sought for in the argillaceous admixture. 
Pasley, writing in 1888, says: Of all the 
authors who have investigated the proper- 
ties of calcareous mortars and cements, 
Smeaton appears to have the greatest 
merit; for, although he found out no new 
cement himself, he was the first to discover 
that the real cause of the water-setting 
properties of limes and cements consisted 
in a combination of clay with the carbonate 
of lime. Inthe year 1756 Smeaton, having 
been commissioned to build a lighthouse on 
the Eddystone, commenced the work by 
studying the plans of the two previous 
structures erected by Winstanley and Rud- 
yerd. The work of the latter, which was 
destroyed by fire, was immeasurably 
superior to that of the ill-fated Winstanley; 
but Smeaton saw at once that its great 
defect was want of weight, and he speedily 
determined that his lighthouse should be of 
stone. The popular impression, even 
amongst the Brethren of the Trinity House, 
was that nothing but wood could possibly 
stand on the Eddystone; but Smeaton per. 
severed in working out his idea, and betore 
he had had an opportunity of visiting the 
site, had decided on the method of building 
by dovetailing every stone to its neighbour, 
and the whole to the solid rock. The Eddy- 
stone, it will be remembered, is the highest 
part of a crest of rocks, and on its S.W. 
aspect slopes down to the sea. The latter 
is urged in this direction with the greatest 
fury during storms, and the water rushing 
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up the slope threatens to sweep everything 
before it. Having determined upon theshape 
of the lighthouse, and the mode of bedding 
and bonding the stones, Smeaton turned 
his attention to the mortar, which of neces- 
sity must be proof against the effects of 
frequent water-washing. The practical 
masons of the time had a dogma that the 
harder the stone of which lime was made 
the harder would the mortar set, and another 
article of their creed was the belief that 
mortar made with sea-water would never 
harden equal to that made with fresh water. 
Smeaton himself was convinced, from per- 
sonal observation, that where plastering had 
been done with the aid of sea-water, or 
where sea-sand had been used in the mortar, 
neither the plaster nor the mortar ever 
became thoroughly dry, while they were in- 
juriously affected by atmospheric changes. 
But there was no fresh water on the Eddy- 


stone-rock, and, from the shape of the 
blocks of stone with which he intended to 
build his lighthouse, it was necessary to 
drop them into place perpendicularly, so 
that a very thin mortar or grout would be 
required to fill the interstices at the sides 
of the stone, the thicker mortar being 
available for use only in the horizontal 
He commenced his experiments by 
ordering a variety of limes from different 


joints. 
parts, as they were brought to his'noticè in 


response to his inquiries. 


ball about 2in. in diameter. This ball was 


allowed to lie on a plate until it was set, and 


would not yield to the pressure of the 
fingers, when it was immersed in water, and 
the result carefully studied. At the first 
experiment Smeaton proved the fallacy of 
the hardest rock making the best lime, and 
ascertained, at the same time, that salt or 
fresh water produced no appreciable dif. 
ference in the setting of the mortar. At 
an early stage of his experiments Smeaton 
discovered that if he could not obtain a 
sufficiently fast-setting mortar he could 
(eventually he did) point tke external joints 
with plaster of Paris, which, though it 
could not resist the action of the sea-water 
for any length of time, would protect the 
true mortar joints until they were thoroughly 
set. The best results he obtained from his 
experiments were with Aberthaw lime, but 
the differences in the qualities exhibited by 
various mortars aroused his curiosity, and 
having learned how to analyse roughly the 
various limestones, he speedily discovered 
that those which yielded the best results 
had in their composition a clay which, when 
burnt, equalled a brick in hardness. It hap- 
pened that a Plymouth merchant had pre- 
viously imported a large quantity of Terra 
Puzzolana as a speculation, which he was 
glad to sell to Smeaton, and the latter soon 
found that with Aberthaw lime and the 
puzzolana he could make a cement which 
would harden gradually, and become equal 
to the best “ merchantable Portland stone.” 
Hence the name of Portland cement, and 
the discovery of the art of making 
hydraulic mortars. Smeaton continued his 
experiments with a large number of limes, 
and finally attacked the most difficult ques- 
tion of all—the preparation of a grout 
sufficiently thin torun in bet ween thestones. 
His success was perfect, and he had, as he 
says, “no longer any doubt of being able to 
unite the whole of the materials of my 
building into one solid mass of stone.” 
Since the time of Smeaton many investiga- 
tors, both in this country and on the Con- 
tinent, have turned their attention to the 
production of hydraulic cements; but pos- 
sibly Pasley, who was employed by the 
Government, helped cons rly to found 
the present flourishing manufacture of 
Portland cement. Like the steam-engine, 
many inventors helped to bring it to the 
degree of perfection in which we have it, 


His method of 
testing was to mix the ingredients gradually 
until he bad obtained sufficient to form a 
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but to none in particular can be ascribed its 
invention. Aspdin, who was one of the 
first to take out a patent (Dobbs, in 1810, 
appears to have been the first), for making 
cements by mixtures of clay and lime, burnt 
and ground, deserves especial mention for 
his perseverance in enforcing the necessity 
of a high temperature in the kiln, and also 
because he was the founder of the present 
trade. 

Portland cement is a chemical ‘product 
obtained by a mechanical combination of 
carbonate of lime with silica and alumina, 
subsequently converted by heat into what 
may be termed a double silicate of lime and 
alumina. There is, as Mr. Reid says, a 
good deal of mystery imported into its 
manufacture; some of the makers seeking 
to enshroud the process with an air of igno- 
rant exclusiveness. Since 1826, when Frost 
was the first to erect a manufactory near 
London, the Kentish bank of the Thames 
and Medway has become the locale of many 
Portland cement works, and a large part of 
their product is exported to the Continent, 
India, and the colonies. Near Boulogne, in 
France, there are very large works, and at 
Stettin, in Germany, the manufacture of 
Portland cement is carried out on an 
immense scale; indeed, at the latter place, 
a cement is made from Witherite (carbonate 
of baryta), which, for work above water, is 
far stronger than the Portland, but is also 
very expensive. In his ‘geological and 
mineralogical observations,“ forming the 
longest chapter in the book, Mr. Reid gives 
a large number of analyses of natura 
deposits suitable for the manufacture of 
cement, and in the following chapter we 
have a few pages on the artificial sources of 
cement-making materials. The field of 
selection for what may be regarded as the 
natural supply is, however, so wide that, 
unless some special advantages are to be ob- 
tained, many of the valuable suppliesof arti- 
ficial character are likely to be neglected. 
But the essentials of Portland cement being 
lime, silica, and alumina—small quantities 
of iron, magnesia, manganese, and other sub- 
stunces, frequently found in the materials 
used, exercising little if any influence on 
the product—it will be obvious that many 
of the slags produced at ironworks, com- 
bined with the waste lime heaps of the 
lime-burner, the soap-maker, and the gas 
works, would be chemically well adapted for 
the mannfacture of cement. The supply is 
practically unlimited, but the conversion 
into cement must be carried out at the 
spot, as any expense for carriage is pro- 
hibited by the abundant supply of the 
natural materials in the neighbourhood of 
the present works Attempts have been 
made to utilise the immense heaps of alkali- 
waste as an ingredient in the manufacture 
of Portland cement; but, owing to the 
quantity of sulphur remaining in those 
noxious deposits, no appreciable success has 
been obtained. The sulphate of lime pro- 
duced prevented the ‘fabrication of a per- 
fectly hydraulic cement, although it is 
not impossible that a cement suitable for 
the manufacture of concrete and mortar 
might have been obtained. De-sulphuring 
processes have since been tried with the 
view of not only recovering the sulphur, but 
of rendering the remaining waste available 
for other purposes—a double advantage 
which would be readily appreciated, for the 
accumulations are becoming so extensive 
that considerable expense is incurred in 
carting the refuse from the works, and in 
finding localities for its deposition. Alum- 
waste can, as a rule, be converted into 
cement, and soap-lime waste has been pro- 
fitably treated in that manner by the 
author; but the sulphur in the gas-lime 
effectively prevents its utilisation for the 
purpose. Mr. Reid furnishes chapters on 
the choice of a site for a cement works, the 
selection of the raw materials, their analy- 
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sis, and treatment, either by the wet, the filling the sack or cask, one week is there necessary. No. 13 (see also Nos. 4 and 
semi-wet, or the dry method. The wet sufficient for the process of manufacture | 11 a) will be excellent when Swell is well able 
method consists in mixing the chalk and | where lias deposits are worked; and when | to hold its own, either by its great size or from 
clay intimately by the agency of water in a the products become better known there | the absence of Choir to Great; though even 
usb. mill. It is the process that has been | will be more enterprise displayed in the here, bear in mind, the presence of the Choir 
followed from the commencement of the manufacture of cement from the blue lias. does away 11 0 the reason for parting the Swell, 
manufacture, and varies slightly in ita A good Portland cement, made from white N,. ree al 7 0 * Bass. 
details according to the appliances used for | chalk and Medway mud, was found to con- | 000" Wi 7 07 Course, ORME Hie „ 
8 ie : : : 55 t : f into prominence; it may be confidently adop- 
triturating and mixing the ingredients. tain silica 2274, alumina 7°74, oxide of ted for Concert I j 
a : 8 ; 5 A : 4 nstruments which have not— 
The subsequent process is invariably one of iron 3°70, and lime 56°68, with small quanti- | although Three M C 
À : ? ’ : ; g ree Man. Concert Instruments 
decantation by means of receptacles or ties of sulphate of lime, magnesia, carbonic | ought to have—a regular Solo organ. No. 15 
: 4 60 ” 1 ° e k ? 
backs, in which the “slurry” is allowed to acid, water, and alkalies. If from any is a good arrangement when it is wished to get 
settle, and the water is run off. The process | other raw materials a cement having a |as much as possible out of the Instrument, as 
may appear to be perfect, but in practice it | similar ccmposition could be made, we octaveand other Man. couplers can be freely used, 
is not so, for the difference in specific | should expect to find that it gave similar and the Great Reeds become powerful; the 
gravity of the chalk and clay involves an results in the testing machine, and be as heavy Pneumatic will, of course, insure promp- 
regu 
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ar deposition of those substances, much entitled to the name of “ Portland ” titude and efficiency: an example occurs in 
not only in the backs,” or settling tanks, | as that made from chalk and clay in the the case of St. John the Evangelist, Penge, by 
but also in the passage along the shoots. | neighbourhood of London, especially when | Willis. No. 16 is a good useful arrangement 
Where the “ backs” are a long way from | we remember that Aspdin applied the name under ordinary circumstances ; it is F 
the wash-mill the defect is more appreciable | to his cement, which was made in Yorkshire. suitable 5 „ ahaa 11 3 
than in works of small extent, but it exists | We must leave to a future opportunity a St 8585 151 b Walk a ana 
in all. The semi-wet method, which was notice of the applications of Portland an kard le. No.1 eed 7 
i : nA is à ' ple. No. 17 makes a good deal of the 
devised to save the time occupied in waiting cement; but, meantime, those who are Organ, and is also suitable for Concert Instru- 
until the “slurry” settles, consists in |desirous of having the science and art of ment; but there is some danger of rendering 
passing the mixed clay and chalk, in a semi- | its manufacture before them will fina it in | the Swell and Pedal blaring: an example is 
plastic state, through horizontal mills, and | this able work from the pen of Mr. Reid. furnished at St. Columba’s, Haggerstone, by 
placing it at once on the drying-floors. It Allen, of Bristol. No. 18 is good with an 
: is obvious that such a process must fall far incommensurate Swell. 
G short of thecomparatively thorough mixture} THE ORGAN: A COMPREHENSIVE C. It will be noticed that there is no example 
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Reid points out, it is in reality a retrograde * other to whole of Ped.; such is, in Author's 
step; for any useful progress will surel PROCURAL, AND LODGMENT. Opinion, a very unwise arrangement, unless 
come in the direction of the dry preted. Br JonN WATSON WARMAN, the Pedale be incommensurate, or heaviness 
and in the shape of means for reducing the Assvorate:of LA College f Organiste; London, of touch apprehended. Examples—but in each 
water in the chalk and clay. The former PART I.—GENERAL TREATMENT IN | case it is believed with reason—are furnished by 
contains from 20 to 30 per cent. of moisture, MANUFACTURE. St. Alban’s Abbey (Hill) and St. Alphonsus, 
and the latter, as delivered in the barges, |z, NO. 4 is the best arrangement for a pro- New York (Hook and Hastings, Boston), &c. 

contains as much as from 50 to 60 per cent. perly designed Instrument, with com- d. Three Mans.—Great Swell and Solo. 21, 


so that there is some difficulty in obtaining | mensurate Pedale. It is here that the Part Heav. to whole of Solo, and Pneumatic, and 
suitable machinery to reduce those sub- Sub.-oct. to Ped. or Part Sup.-oct. to Ped. comes | Swell Reeds and Mixture (see also Nos. 4 and 
stances to a sufficient degree of fineness. in so valuably ; the Swell to Ped., being a Part 11 4). 22, Heav. to whole of Solo, and Pneu- 
They cannot be ground too fine, but they Coupler, will make up Ped. fully without | matic, and Ped. Reeds (or Ped. Reed-and-Chorus 
may easily be left too coarse from a want | recourse to Great. (By Chorus is here meant portion) and Swell Reeds and Mixture (see also 
of care; and unless some little skill is dis- the Mixture, and perhaps 15th if Pedale be Nos. 4and 11a). 23, Heav. to Solo Reeds, Ped. 
played in the subsequent watering, previous large; if no Mixture, simply 15th.) No. 5 suits Reeds (or Ped. Reed-and-Chorus portion) and 
to moulding into bricks for the kiln there | 2 rather smaller Pedale, aş the non-division of | Swell Reeds-and-Mixture (see also Nos. 4 and 
ied. hability to- waparate: the Ari clea of the Swell will throw the supplementing of the | 11 a), and Pneumatic. 24, Heav. to whole of 
bonate 4 li fu he el p d sili Pedale more on to the Great, for which pur- | Reeds (including, if choose, Ped Reed-and- 
carbonate of me from the clay and silica, | pose the Great to Ped. will here be Clear or Chorus portion), and Swell Mixture (sce also 
and thus to rob the dry method of its chief independent of the Swell to Great. No.6 will | Nos. 4 and 11 a). See also at end of these 
advantage. Whatever process is adopted | be very effective when Ped. is really incom- | IxSTANCEs (11, z.), also BoRRow1Nas (26, e., to 
it will be understood that the aim of the | mengurate, and Swell will also bear strength- | end). 25, Heav. to whole of Man. Reed Trebles. 
manufacturer is to secure an intimate and | ening. No. 7 will be excellent for a Con- 26, Heav. to whole of Reeds, and Flue-Trebles. 
ee *** Ky particles 15 chalk | cert Organ. No. 8 will be suitable when Ped.] e. No. 21 (see also Nos. 4 and 11 a) may be 
i y, to mould the compoun into | only is iacommensurate. No. 9 is suitable | looked at as the best method with ə properly- 
suitable forms for calcination in a kiln, and | when the Swell is larger than the regular pro- | designed Instrument; the Part Oct.-Coupler 
to grind the product subsequently to powder. | portion (see SPECIFICATIONS). No.11aavoids|can of course be applied to the Pedale with 
Mr. Reid is an able advocate for the dry the expense of two Pallets throughout, and | equal facility, one Ped. Front-board will here 
process, which he declares is not only | favours the evenness of the Reeds, but of course | do; space often valuable in an Orchestra. No. 
cheaper than the wet method, but, what is | latter asa whole will be less effective. 22 (see also 4 and 11 a) may be freely used if 


of far more importance, affords facilities for [11.] Three Mans. Great Swell and Choir. the Solo be large, and space for the second Ped. 


testing the raw powder in order to obtain a | 12, Heav. to whole of Swell, and Reed-and- e ai ae ee ee a 


product containing the proper proportions | Chorus portion of Ped. 13, Heav. : 
of the different ingredients, and one that can | and- C 80 of Swell (see also Nos. 4 aad 1 that the Pneumatic do not demand so heavy a 
consequently be depended upon to act in a uni- and Reed - and- Chorus portion of Pedale. 14, wind oe Coe 5 5 5 NO: 
form manner. From a commercial point of | Heav. to Reed-and-Chorus portion of Pedale, 7 3 ie 8 a t an P a) o 9 8 gives 
view, too, the wet method labours under and all Manual Reeds except those of Choir. 1 . t of Ped. Chonda hick aa. 
the disadvantage that in severe winters the | 15, Heav. to Pneumatic and Reeds of Great. 5 hera eron Moke H 8 * No $ 4 
works are frequently stopped for weeks 16. Heav. to Pneumatic only. 17, Heav. to (sce 1 No 4 and 11 a) is ont 10 55 0 
together. The dry method of cement- Pneumatic, and all Reeds except those of Choir. mended when Organ is under. Reeded er much 
making is especially applicable to the manu- 18, Heav. to Pneumatic, and whole of Swell. Reed-power desired. 


f. } j iag | 19, Heav. to Trebles of all Manual Reeds : Sas 
5 155 N 5 15 5555 a except perhaps those of Choir. 20, Heav.to| f. The division of the Swell has here been 


3 i À Manual Reeds generall ent hi almost insisted on for obvious reasons—the Solo 
shire and Warwickshire. The “stone” Choir), anad to Flue Trebles . aie is naturally of little use to furnish soft Supple- 


contains about 80 per cent. of carbonate of end of these INSTANCES (11, z.), also Borrow- | mentary Ped., and the Great, even if united to 
lime, and the clay or shale is composed of ines (26, e., to end). le Ped. by a Clearing coupler, is here of compara- 


20 per cent. carbonate of lime, 60 per cent. l tively little benefit for such purpose, as some 
of silica, and 10 of alumina. The raw b. No. 12 is now the best arrangement for a strong imitative Stop—perhaps a Trumpet—is 


: : i : properly-designed Instrument. The whole of i : 
materials weighed out in proper proportions | the Swell is here put on the heavier wind; Ist, always liable to be on. Particular care must 
are passed through toothed rollers, thence : N ; -> | be taken with the Ped., either to insure admis- 
to the 1 e i 5 because it now has (or it is desirable that it sion to both Front. boards or abandon the two 
5 a should have) the Choir coupled to Great to con- pressures to that Section (unless some method 


the dust-room. Here the dust is received | tend against; and, 2nd, because the Choir will 7 
by a mixing-machine which passes it on, here furnish an admirable supplementary Dg 5 at Mee from 5 P» ai ee 
after rendering it sufficiently plastic, to the | Pedale. By Reed-and-Chorus portion is meant Orbe ten inen Pence erag n oat: 
i : é i : . ; rg : valves a terrible affair, as Pipes must come out 
pug-mill brick-making machine, whence, in | such Registers as it is desirable to exclude from to get at, sce SOUNDBOARDS, &c.) ; space on the 
the shape of bricks, it is conducted into | the action of the Sub- oct. to Pedale; for full de- O kela. is almost invariably 782 the very 
the kiln and calcined at a high temperature. | finition, see SpECIIcATIOxS. (It has, of course, greatest value. It will also be well to repeat 
The cement obtuined by grinding these the same signification in Two Man. preceding, the caution about the Pedale Reed and Chorus ; 
bricks is equal to the best “London” only that Ped. is in such case rarely large if the Pneumatic be of such nature or size that 
cement. In all weathers, and on the same | enough to render any more precise definition the Heavier is very much stronger than the 
ground, from the time of quarrying to All rights reserved. ' Lighter, there will be danger of this portion 


-+ 


182 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 684. 


May 8, 1878. 


—wviz., the Ped. Reed-and-Chorus—becoming, 
as already said, ferocious. 


Four Mans.—27. Heav.to Pneumatic, and 
whole of Solo, and Ped. R, Ped. Reed-and- 
«‘borus portion, and Swell Reeds (see also Nos. 
4and 114). 28. Heav. to Pneu., and whole of 
Nolo, and Ped. Reed-and-Chorus portion. 29. 
Heav. to Pneumatic, and whole of Solo, and 
Reeds of Swell (see also Nos. 4 and 11a). Nos. 
30 and 31, see Nos. 19 and 20. See also at 
end of these Instances (II, z.), also BoRROW- 
Inus (26, e., to end). 


h. No. 27 may perhaps on the whole be 
here considered the best arrangement, al- 
though it must not be forgotten that even this 
wa makeshift, for more than three Manuals 
really demand more than two pressures. Of 
course two Ped. Front-boards are required, and 
both Sub. and Sup. Oct. Part-couplers should 
br all means be employed here, for the four 
Mans. require a large Pedale, and yet the space 
for it is often begrudged in Instruments built 
zt a low cost; which kind is of course that now 
er consideration, for first quality Four Man. 
Instruments will certainly have at least three 
pressures (and are therefore treated further on, 
L, next). In Orchestral Instruments, where it 
h sometime objectionable to throw the player 
np more than can be avoided, the Ped. action 
tan easily pass under the Orchestra: in other 
t%& ana the throwing up of the player is highly 
beneficial: in other cases it is imperative. No. 
28 sacrifices power of Swell Reeds, but is less 
expensive, and Choir, of course, will furnish 
wit Ped. Bass: this may be employed when 
weil is really large and commensurate—not 
recommended otherwise. Both in it and pre- 
teding take care that Pneumatic can work with 
a wind not very much heavier than the lighter 
etre, and that the necessary space for Two Ped. 
Srunt-boards can be spared, or one made to 
anttice}. No. 29 (see also Nos. 4 and 11 a) use 
freety when space for Pedale is really circum- 
ꝛerided; take care that the lighter wind be 
adequate for the Pedale, as the Heavier pres- 
re has now nothing to render it a matter to 
be feared: remember that pressures may be 
D too diverse, and both tolerably strong. This 
will de found in fact a very convenient arrange- 
ment, but remember to employ both Sub. and 
Beper- oct. Part-coupler to Pedale. 

The need of securing both a loud and soft 
Wft. Reed (which need always exists where 
there is heavy Manual Reed-work to be 
matched), has not been gone into so far 
deeavse it is obvious that the Solo Reeds 
gxnnot here be powerful enough to make 
Weir proper Pedal backing a serious con- 
xiteration. The point is fully treated with 
three pressures, next, but it should be 
remembered that the Reed 16ft. must be of an 
nwfal medium strength, or it will be certainly 
Js ved than feared; an instance of a fine but 
Jergciova Register of this nature is furnished 
E the Pedale of All Saints, Margaret-street, 
London; by Hill. 

¥. Tages Pressures. Two Manuals. Not 
Bevvysary to give Examples here as it is deci- 
@: ily unnecessary to have more than two pres- 
suceg with fewer Manuals than three. See fully 
ww DETERMINATION (12, h). 


J. Three Manuals. Great, Swell, and Choir. 
It will be seen that when the third Man. is a 
Choir, as many as three pressures are oaly 
secomurended when there is a Pneumatic, and 
mat owing to absence of Solo the Pneumatic 
engrosses the heaviest pressure, so leaving the 
Svunding-portion to the two remaining ones. 


k. 32. Heaviest to Pneumatic: Middle 
Pressure to Swell Reeds (See also No. 4 and 
38 a) and Great Reeds, and Pedal Reed-and- 
Chorus portion. 33, Heaviest to Pneumatic ; 
Middle to Swell Reeds, and Swell Mixture (see 
280 No. 4 and 11 a), and Ped. Reed-and-Chorus 
portion. 34, Heaviest to Pneumatic; Middle 
3p whole of Swell, and Ped. Reed-and-Chorus 
potion. Nos. 35, 36, and 37, like three preced- 
wg except that whole of Ped. is on one wind; 
either the lightest or middle wind may be 
orlected according to circumstances, without 
ference to keeping separate from Manual 
wind. (See 10, e.) For Nos. 38 and 39 see No. 
39 and 20 (11, a.). See also at end of these 
Hsstances (11 z.) Also BoRROWINGS (26 e. 
wend). 


J. No 32 (see also Nos. 4 and 11 a) may be ANEW PROCESS FOR THE PRESERVA- 


considered, on the whole, the best arrange- 
ment here. It does not assist Swell to supple- 
ment Ped., but that is effectually done by 
Choir. Swell Reeds become fine, and Great 
Reeds also; these make up want of Solo to 
some extent. No. 33 (see also Nos. 4 and 11 a) 
does make such provision for Pedale, and will 
be very useful when Ped. or Choir, or both, 
are incommensurate. No. 34 strengthens 
whole of Swell, and will be the best when that 
Section is incommensurate. Nos. 35, 36, and 
37 are all inferior arrangements, to be 
selected under conditions same as preceding 
three, ercept that space is too circumscribed 
to permit of the two Front-boards to Pedal, 
and cost will not admit of modification of 
Soundboard (see that Dep.): with regard to 
whether lightee or middle wind be selected 
for Ped. in these last, three cases, much will 
depend on size of Pedale and scales of Pipes 
employed; see in GENERAL CONSIDERATIONS 
(9, y). It must not be forgotten that the 
system of Sub. and Sup. Oct. Part-couplers is 
here just as practicable as with two winds, 
only in the latter case, to use a vulgarism, 
“two birds are killed with one stone.” 


m. Three Mans., Great Swell, and Solo.—No. 
40, Heaviest to Tubas; Middle to Pneumatic, 
remainder of Solo, Swell Reeds, Swell Mixtures 
(see also Nos. 4 and 11 a), and Ped. Reed-and- 
Chorus portion. No. 41, Heaviest to Tubas: 
Middle to Pneumatic, remainder of Solo, Swell 
Reeds, Swell Mixtures (see also Nos. 4 and 
11 a), and whole of Pedale. No. 42, Heaviest 
to Tubas; Middle to Pneumatic, remainder of 
Solo, whole of Swell, and Ped. Reed-and- Chorus 
portion. Nos. 43 and 44, see Nos. 25 and 26. 
See also at end of these INsTANcEs (11 z). 
Also BoRROWINGS (26 e.). 


n. No. 40 (see also Nos. 4 and 11 a) may be 
considered the best method here; both it and 
the next are, as will be seen, designed to adapt 
Swell to supplementing the Pedale, as was 
done with but two Pressures—here obviously 
rendered necessary by absence of Choir. There 
now appears a difficulty in consequence of the 
Tubas being now of full power, and it is this, 
if the Pedal 16 reed be strong enough to cope 
with the Tubas, it will necessarily be too strong 
for general purposes; if it be of useful medium 
power the Full organ will, to a certain extent, 
lack bottom: if the Pedale can contain two 
16ft. Reeds, it is manifest the difficulty is got 
over at once, but this is not advisable except 
with a good-sized instrument. The three 
Apportionments now given are designed as far 
as possible to meet this difficulty. No. 40 
is, as has been said, the best Apportion- 
ment; the two 16 reed powers are obtained 
by it thus: the Swell 16ft. Reed may now, 
in order to better assert itself against the 
Tubas, be of tolerably strong tone, and with the 
heavier pressure in addition make a good ser- 
viceable Pedal Register; it is true it is not 
designed to be included in the Swell to Ped. 
(there being no Choir Organ), but Swell to Gr. 
wil always so obtain it in conjunction with Gr. 
to Ped., and as these two couplers may easily 
be well out when such a Register is required, no 
practical inconvenience will result from the 
Swell Reeds not being on the Swell to Ped. 
The Ped. 16 Reed proper will always be of 
strength to match the Tubas, and consequently 
rarely used. No. 41 (see also Nos. 4 and 11 a) 
will be the best when space for two Pedale 
Front- boards cannot be spared: the middle 
wind will now be best for Pedale because of the 
existence of tbe Solo. No. 42 is designed to be 
used with a 16ft. Reed on Great, and no such 
Register on Swell, but Sub- octave Swell instead; 
the said Reed being now outside Box, will be a 
good useful power without extra pressure. 
This arrangement, however, is not to be con- 
sidered on tho whole so good as the preceding, 
because the division of the Swell is not fa voured 
by it; use, however, freely when Swell is in- 
commensurate. 


0. It will be seen that only one arrangement 
is given that allows of but one Pedale Front- 
board; the simple reason being that with a 
Solo Organ present, division of pressure in the 
Pedale may be regarded as essential, and 
proper space for it ought to be insisted on. 


(To be continued.) 


TION OF IRON. 


A NEW process for protecting iron surfaces 
4 from oxidation has been patented by Mr. 
George Bower, of St. Neot’s. This process 
depends like that of Professor Barff, on the 
formation of an unalterable magnetic oxide of 
iron (Fe,0,); but the means by which this 
desirable end is accomplished are in every way 
very different. Previous to laying before our 
readers the details of the process, it will be well 
to remind them of the objections to the various 
methods at present in vogue for preventing 
rust. The most general plan, and, indeed, the 
only plan until now at all applicable to the 
protection of what we may term structural 
iron, is to give it a coating of some kind of 
paint or composition that will, as it were, form 
an envelope over the iron, and so protect it 
more or less, according to the impermeability 
of the envelope. Now, such a coating has a 
purely mechanical adhesion to the surface to 
which it may be applied, and, consequently, is 
readily abraded by very slight friction, and is 
also liable to scale off on exposure to atmo- 
spheric influences, thus involving frequent 
renewal and consequent expense. This fact, 
however, does not constitute the only objection 
to the use of paints, &c., there being a far more 
serious one arising from the tendency of iron 
to “granular” rusting, which may be con- 
sidered to be a kind of progressive action 
which takes place with iron, should oxidation 
be started at any one place, tending, of course, 
seriously to weaken any structure composed of 
that metal. The reason why paints are objec- 
tionable will, in view of this fact, be tolerably 
evident, for if rusting has once commenced at 
some small point of the ruptured surface, it 
spreads laterally under the paint, which then 
simply serves to hide a serious defect, which 
should at once be remedied. 


Iron articles for many purposes are fre- 
quently coated with some less oxidisable metal 
—such, for instance, as tin or zinc. If the 
former metal is used, the product is known as 
tinned iron or “tinplate,” and if the latter be 
employed, the iron is said to be “ galvanised.”’ 
This method of protection, for small articles 
especially, is valuable and efficient so long as the 
continuity of the zinc or tin film is complete ; 
but should it be destroyed, the galvanic action 
set up between the iron and the metal coating 
destroys the former with increased rapidity. 

For many years past it has been well known 
to chemists that, if it were only possible to give 
metals a coherent and permanent coating of 
their own oxides, in many cases, at any rate, 
further destruction by oxidation would be 
stayed. As it is, many of the metals largely 
used for articles likely to be exposed to ordi- 
nary oxidising influences depend on their adap- 
tabibility for such purposes to the film of oxide 
which forms on their surfaces, and so protects 
them from further action. We see this fact 
well exemplified in the case of lead and zinc. 
Iron, however, presents the difficulty already 
referred to of being susceptible of progressive 
rusting if any of the red oxide or rust be formed 
on its surface. If, however, we come to examine 
the matter a little more closely, we find that 
there is an oxide of iron known to chemists as 
the magnetic or ferroso-ferric oxide, which is 
unalterable, and requires an elevated tempera- 
ture to produce it. This oxide, then, seems to 
solve at once our difficulty, and as a matter of 
fact the Russians, as pointea out by Dr. Percy 
in his interesting paper read before the Iron 
and Steel Institute, have been using this sub- 
stance for many years as a protector of iron 
from further oxidation. The coating formed, 
however, on Russian iron is very superficial, 
and the methcd of procedure defective and in- 
applicable to most articles. 

It is well known to every tyro in chemistry 
that if we pass steam over red-hot iron the 
steam is decomposed, hydrogen being set free, 
whilst the oxygen goes to the iron to form the 
stable magnetic oxide (FeO,). ‘On this reaction 
depends the process of Professor Barff, who 
places the articles in a heated chamber, and 
then passes in superheated steam, for a time 
dependent, of course, on the thickness of the 
film required. 

Mr. Bower has, however, discovered a process 
that will most efficiently coat the iron, and at 
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the same time simplifies the whole of the 
working details. The agent he employs is the 
oxygen of the atmosphere. The articles are 
placed in a chamber, constructed of fire-brick or 
iron, and fitted with inlet and outlet pipes; air 
is passed in, and the chamber closed as com- 
pletely as possible. The temperature is then 
raised to the requisite degree, which varies with 
the nature of the articles, and which ranges 
from a dull to a bright red heat. At the end of 
every hour the inlet and outlet pipes are 
opened, and the air renewed, the pipes being 
again closed. This process continues until the 

uired thickness of oxide is formed, which 
will, of course, depend on the purpose for which 
the articles are ae: te The cost of thus 
protecting iron depends simply on the amount 
of fuel used, with the labour and wear and tear 
of apparatus involved ; so that the process has, 
it is claimed, the advantage of being the cheap- 
est as well as the most effective yet brought 
before the public. 

The coating has been most severely tested, 
both as to hardness, homogeneity, and capabi- 
lity of withstanding all the ordinary oxidising 
influences likely to be brought to bear on it, 
and bas not been found wanting. It is found 
that the process, as at present carried out, 
answers best with cast iron; but, with a cheap 
and easily applied modification, the details of 
which are not yet made public, it is found to 
answer equally well for all other descriptions of 
the metal. A successful method of protecting 
iron in its commercial forms deserves especial 
encouragement when we recollect how enor- 
mously it must enhance the value of iron as a 
constructive material, and also facilitate its 
application under circumstances which at pre- 
sent forbid its use. 


THE LATHE.—II. 
By FreD. Horrmann, Engineer. 


eee are three common forms of cramping 
down screws for the triangular top plate, 
Figs. 1, 2, and 3, the second being perhaps the 
best. The first can be readily made from a 
vee of square steel; the third is screwed down 
ike a carrier screw, and has the advantage that 
it cannot be screwed down hard enough to burr 
up the ends, Fig. 4. If the tool is held down 
by two cramps the thread of the studs in the 
top piece must be fine. Whitworth has dished 
clamps and nuts to suit, which afford a secure 
grip of the nut, and allow a greater depth of 
nut to be used. A square thread is quite un- 
necessary for the clamping-down bolts, as it is 
generally more trouble to make one bolt with 
square threads than have to repair or make a 
couple of ones with V-threads. Care must be 
taken to oil these bolts occasionally ; it is not 
necessary to screw down the tool so very hard. 
If the tool does not appear to be steady it is 
probable that it is packed unequally, or that 
the tool itself rides on the top rest, from being 
forged round at the under side, or from being 
struck out too far from the rest (Fig. 5). The 
feeding screws may be either of a square or 
V-thread. A square thread is preferable from 
the following reason: — In a V-thread the 
screw and nut, acting against each other, do not 
press against each other at right-angles, but 
obliquely, as shown in Fig. 6, the screw tending 
to burst the nut outwards, while the square 
thread has a good flat surface, and it is gene- 
rally found that where much work has to be 
done the square thread is preferable, the V- 
thread being of course most useful for joining 
pieces of machinery together (Fig.6). The lead- 
ing screw is an exception to this, because it would 
take much longer to lock the slide-rest of a 
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hole may be bored and cut on an angle 
iron, as shown in Fig. 7. The rest should be 
fitted together, and the nut marked off the 
slide-rest by a scriber of the form shown in 
Fig. 8. Now we come to the method of fixing 
the feeding- screw. Some engineers prefer to 
have the end loose, considering the nut as a 
sufficient guide for it. This method must have 
a couple of lock-nuts at the handle-end, either 
inside or outside the rest. In many lathes a 
hole has to be made in the second piece of the 
slide- rest, to let in the nut for the top piece. 
This hole also serves to allow all the water, 
rusted iron turnings, and dirt from accumu- 
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screw-cutting lathe on to a square than a V- | lating, and if this hole is not cast to let through 


threaded leading screw. The thread of a 
feeding screw must not be too fine, as although 
a finer feed may be put on, the screw is always 
found to be stiff from the difficulty experienced 
in cleaning the clotted oil and dirt off, unless 
the lathe is in constant use. The pitch of the 
thread may be made as quick as is wanted, by 
having a double thread. Nuts for these threads 
may be cast or wrought iron, or brass, or white 
metal. Brass is perhaps the best, as it is easy 
to cut and fit, and works smoothly. 

The nut need not necessarily be screwed on 
to the under-side of the rest, but may be just 
let in to a hole drilled in the rest, and the 


the uut, it is advisable to drill one through. 
Often the feeding-screw is fastened in (see 
Fig. 9) by a cap which takes up the backlash 
through a couple of small screws, through the 
steel cap into the slide- rest; but this method 
always gives trouble in a lathe from the in- 
ability and inconvenience of oiling. The lock- 
nuts are shown outside the slide-rest in Fig. 9, 
with a washer between them and the casting. 
The thread for these should be very fine, as is 
the case with most locking nuts. A word now 
abont the square end of the spindle. Engineers 
generally after drilling the hole through the 
boss of the handle, drive one or two steel drifts 


through, until the square hole fits the end & 
the spindle. An allowance of in. should be 
made in fitting this, as a man cannot be wasting 

| his time trying to fit the hand’e on; in fac, 
some makers purposely hollow out the handle, 
as in Fig. 10. Sometimes, when the square 
hole does not come right through the handte, 
it is necessary for it to be turned, as shown tw 
Fig.11, which leaves clearance for the hole te 
be slotted out, as filing would, of course, be 
out of the question. 


(To be continued.) 


CHIEF PHENOMENA OF THE THREE 
PRIMARY STATES OF MATTER. 


By J. DouaLas ScorrxRN. 
Part I.—Introductory. 

HAVE long had the impression — 

strengthened and confirmed by some 
degree of experience as a teacher of natural 
science—that no slight amount of blame 
attaches to the authors and compilers of a great 
number of the so-called elementary “ text- 
books,” constantly being put forth with the 
implied object of rounding off the sharp cor- 
ners, and smoothing down the seared wrinkles 
of technical study. 

Curious, indeed, would be the result of « 
return framed in accordance with a conscien- 
tious admission of failure, of the numbers 
that have turned aside diegusted with them- 
selves from the threshold of science, utterly 
unable to correctly apprehend and apply the 
beautiful principles which she at all times 
exhibits. 

Not a little mischief has, I am convinced, beea 
brought about by the undue importance, which 
has within the past few years been given to a 
collateral department of mathematical investi- 
gation, to which the name of “ modern gee- 
metry” has beenapplied. Viewed in its right 
light this is really intended to supply a fitting 
superstructure to theoretical reasoning whick 
the student has already gained ; but it appears 
to me a matter of common occurrence for the 
pupil to have unfairly thrust upon bim ar 
exercise of this character—forming, in fact, a 
species of geometrical charade—at a time when 
he can barely grasp even the most elementary 
demonstrations which are to be found iw 
“ Euclid’s Elements.“ 

Far be it from my purpose to seek in any 
manner to inculcate a want of appreciation of 
the manifest importance connected with a cor- 
rect knowledge of the theory of Loci,” and the 
origin and attributes of “Symmetry ;” I am 
fully aware of the value to be derived from an 
acquaintance with these properties, but I cos- 
tend that such knowledge should, for the most 
part form a subsequent acquisition, and a 
thorough grounding in legitimate geometry—a 
primary desideratum. 

Observation has shown me that many per- 
sons possessed of what is commonly termed aa 
“inquiring turn of mind,” have in reality dor- 
mant faculties and habits of observation eus- 
ceptible of being attuned to the successful 
prosecution of numerous branches of recondite 
research; nor need we marvel that so mang 
brains, albeit highly speculative per se, remaia 
oftimes hopelesaly barren of results, if we coa- 
sider for a moment the uninviting way ia’ 
which physical science is for the most pact 
dished up. 

Suppose, for instance, we take up almost 
any one of the elementary manuals (ané 
their name is legion) professing to guide the 
student in his obligatory course of preparation 
tending to say, the Matriculation Examination 
of the University of London. We shall discovee 
in nearly each book a degree of sameness and 
dearth of originality such as to render the tasir 
of perusal one almost of oppression. 

Many works, it is true, deal with the leading 
facts in sufficiently clear language, and supply 
not a few illustrative examples fully and con- 
sistently worked out, as a guide to the learner 
in his subsequent progress; and I use the 
word “ consistently” with an object which L 
will explain. 

I do not include in the category of sach text- 
books the names of writers who, having put 
themselves to infinite pains in order to enunciate 
certain fixed and immutable laws, forthwith 
rush off at a tangent, in medias res, abruptly 
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from known generals to generally unknown 
particulars. Witk such writers it appears to 
be the correct thing to address their would-be 
followers somewhat after this fashion :— 
«The primary laws governing this branch of 
study are fully elucidated in the foregoing 
pages, and they can easily be shown to rule all 
the known cases that can possibly present them- 
selves for consideration. The student must 
bear in mind that nearly all he can attain in 
the way of proof must ever be derived from 
purely geometrical and trigonometrical func- 
tions—that is to say, from the judicious appli- 
cation of the teachings of Euclid and of 
Algebra, neither of which the writer feels culled 
upon to in the lenst degree explain for his 
benefit, Indeed, in a work of such an ele- 
mentary character as this professes to be, such 
a dissertation would but entail wholly un- 
necessary labour on the author's part, and he 
leaves it to the pupil, therefore, to obtain this 
absolutely essential knowledge of working 
principles, this accurate acquaintance with the 
nature and uses of the slide-rule of science as 
best he may. It will suffice to state that the few 
special cases of ‘composition and resolution of 
forces’ capable of beingsolved without the aidof 
trigonometry admit of easy demonstration by 
means of propositions to be found in the first 
and second books of Euclid’s Elements; that 
many of the phenomena attendant upon that 
species of energy which we term heat are 


adiabatic lines and isothermal curves, derived 
from the rectangular hyperbola; and, further, 
that in calculations connected with gases 
our object is to find numerical expressions for 
the respective areas included between different 
portions of these lines and corresponding pro- 
jections situated upon the asymptotes to a series 
of such curves. Finally, that if the searcher 
after truth will but persevere in his studies he 
can easily calculate the continued gravitation 
of the moon towards our earth—that is, the 
orbital motion which this celestial body ex- 
hibits—by means of an extremely simple appli- 
cation of a proposition occurring in the third 
book of Euclid. But for further information 
relative to this and other subjects of a similar 
nature, the reader is referred to the more suit- 
able manuals, of which so many exist in the 
English language.” 

Now, in the above supposititious instance there 
is by no means so great a degree of exaggera- 
tion as might at first sight seem to be the case. 
An episode bearing upon our present subjeet 
recurs to my mind at this moment, and as it is 
not uninstructive, I venture to reproduce the 
same. 

Some few years since, an intending candidate 
for matriculation placed himself under my 
guidance in regard to the science portion of the 
curriculum; and in physics he elected to use a 
small work from the pen of a quondam master 
at a London middle-claes school—himself, I 
believe, a self-educated man, and one there- 
fore well competent, as we may presume, to 
judge of the arduous nature of all primary 
advancement in technical study. Upon my 
assurance that all would be well, could he but 
master the method of proof which the above 
author adduced, my pupil set resolutely to 
work, and for a time achieved very fair success. 
At last, however, he not only stuck fast, but got 
“stuck ” in a way which was truly pitiable to 
witness ; and I will explain the cause of failure 
in this case, as it was but typical of all too 
many similar failures. Most of my readers 
are, doubtless, familiar with the theoretical 
nature of the screw—are able, that is to say, 
to view this mechanical power according to its 
true construction—that of an inclined plane 
wound around a cylinder, and forming by the 
intervals between successive turns of its upper 
edge what is termed the “pitch” of such 
screw. 

The writer of the work in question had, of 
course, no alternative but to define the retio of 
the power to the weight as that of the circum- 
ference of the circle described by the moving 
force to the distance between any two threads 
i. e., to the “pitch.” Had he given but the 
least degree of attention to the requirements 
of his readers, he would have entered upon 
some slight explanation concerning the rela- 
tions subsisting between the diameter, radius, 


could ill afford to take up even the most ele- 


ordinarily associated with an examination of | parallels to two straight lines is equal to the 
the mathematical properties pertaining to|angle contained by the lines themselves.“ No 


and circumference of the circle, and thus have 
at once rendered the whole matter clear and 
susceptible of practical application. It cer- 
tainly appeared not a little unfair, to my way 
of thinking, to curtly sum up the desired in- 
formation in these terms: —“ In this machine, 
therefore, it is obvious that P : W :: pitch of 
screw: 2rr or rd.” (!) As a very natural result 
of all this, I had, at a time, too, when my pupil 


mentary principles of trigonometry, to make him 
acquainted with the real significance of these 
latter values. When we bear in mind that the 
matriculation examination demands a know- 
ledge of but the first four books of Euclid 
(together with the most familiar “ riders ” con- 
structed upon them), of algebra only up to 
quadratics, and of trigonometry none at all, 
Iam fain to think that the author who handles 
a subject in the above manner does but make 
known the indifference which he feelsin regard 
to the expeditious advancement of his readers 
in the study of which he treats. 

Again, in the usual treatment by writers on 
mechanics of the “Centre of Pressures in 
Solids,” and of the “ Triangle of Forces,” I 
venture to note errors which might easily be 
amended. 

Relative to these two subjects the student is 
almost invariably admonished to approach them 
only when he has succeeded in proving that 
“the angle contained by perpendiculars or 


proof could well be more simple in character, 
following directly from Euclid I., xxx., but it 
is first necessary, as I have already hinted, 
that the student should have rendered himself 
so completely conversant with the application 
of what we may not inaptly term the 
geometrical slide-rule, as in reality to have 
fulfilled an apprenticeship to a course of 
abstract mathematical reasoning which, in this 
age of “cramming,” but few have time to 
undergo. 

Speaking personally, I have observed whilst 
engaged in imparting instruction in elementary 
chemistry to a class of ladies, that they needed 
only a simple interpretation of the more 
crucial features of the subject, in order to 
grasp with characteristic correctness of appre- 
hension, phenomena which to casual observers 
would be deemed wholly beyond the general 
capacities of an average sample of “sweet 
seventeen.” I cannot but think that were any 
one, sufficiently well versed in the various 
details connected with elementary mathe- 
matical, physical, and chemical science, to set 
himself resolutely to work with the avowed 
object of ultimately putting forth a manual 
calculated really to serve the purposes of a 
„ text-book,” and one, moreover, in which every 
difficulty or impediment, were it never 
so visionary, should be relegated to its fitting 
place for logical inquiry and scientific discus- 
sion, he would at least have the gratification to 
find the circle of his disciples gradually enlarge, 
instead of rapidly diminishing and ultimately 
falling away one by one in quest of fresh fields 
and pastures new.” Frequently, indeed, has the 
thought framed itself in my mind that I might 
perchance possess sufficient time in which to 
execute, and ability wherewith to fulfil, so great 
a desideratum ; but I incline to the belief that 
the required object might be more satisfactorily 
attained were I to meet with another who might 
be willing to join issue with myself in this pro- 
jected mental venture. Of this, therefore, 
perhaps more anon. As regards the subjects 
which I propose shortly to consider, I will 
merely remind my scientific readers that 
few facts connected with physical research 
are of greater interest, perhaps, than those 
relating to temperature and pressure as applied 
to liquids and gases; while the theoretical 
aspect of a body deprived of every trace of 
heat-ohms*—that is to say, at O° of absolute tem- 
perature — affords scope for a considerable 
degree of philosophical inquiry; and that an 
acquaintance on the part of the generality of 
mankind—“ the hewers of wood and drawers of 
water —with such practical hints as are of 
essential service in the calculations for the 
determination of the specific gravities and rela- 
tive weights of vapours, or of varying bulks of 


* I prefor this expression; bnt can we justify it in re 
Heat, as it is a term relating to Electrie resistance? 


steam under increased or diminished tem- 
peratures and pressures, cannot but be pro- 
ductive of some good. I deem it well to bring 
these prefatory remarks toa close, and propose 
in my next article to offer some observations, 


couched in plain language, touching the 
simplest of the known conditions of matter— 
that is, the gaseous state. And, finally, seeing 
that the questions which I shall pass in some- 
what brief review present certain intrinsic 
difficulties, I must beg that my readers will 
bear with me in my endeavours to satisfactorily 
accomplish the object I have in hand; that 
they will, in fact, be mindful of the old monkish 
epigram, Invidiosus Ego; non invidus esse, 
Laboro !” 


GEOLOGY OF THE POLAR REGIONS. 


T a recent meeting of the Geological Society a 
paper was communicated by Captain H. W. 

Feilden, R.A., F.G.S., and Mr. De Rancé, her 
Majesty's Geological Survey, on the! geological 
reaults of the Polar Expedition under Admiral Sir 
G. Nares, F.R.S. The authors describe the Lauren- 
tian gneiss that occupies so large a tract in Canada 
as extending into the Polar area, and alike under- 
lying the older Palaeozoic rocks of the Parry Archi- 
pelago, the cretaceous and Tertiary plant-bearing 
beds of Disco Island, and the oolites and lias of East 
Greenland and Spitzbergen. Newer than the 
Laurentian, but older than the fossiliferous rocks of 
Upper Silurian age, are the Cape Rawson beds, 
forming the coast line between Scoresby Bay and 
Cape Cresswell, in lat. 82 40’; these strata are un- 
fosriliferous slates, and grit dipping at very high 
angles. From the fact that Sir John Richardson 
found these ancient rocks in the Hudson Bay terri- 
tory to be directly overlaid by limestones, contain- 
ing corals of the Upper Silurian Niagara and Onon- 
daga group, Sir Roderick Murchison inferred that 
the Polar area was dry land during the whole of the 
interval of time occupied by the deposition of strata 
elsewhere between the Laurentian and the Upper 
Silurian; and the examinations by Mr. Slater, Dr. 
Haughton, and others of the specimens brought from 
the Parry Islands have hitherto been considered to 
support this view. The specimens of rocks and 
fossils, more than 2,000 in number, brought by the 
late expedition from Grinnel and Hall Lands, have 
made known to us, with an absolnte degree of 
certainty, the occurrence of Lower Silurian species 
in rocks underlying the Upper Silurian, and as 
several of these Lower Silurian forms have been 
noted from the Arctic Archipelago, there can be 
little doubt that the Lower Silurians are thore present 
also. The extensive areas of dolomite of a creamy 
colour discovered by M'‘Clintock around the 
magnetic pole, on the western side of Boothia, in 
King William's Island, and in Prince of Wales Land, 
abounding in fossils, described by Dr. Haughton 
probably represent the whole of the Silurian era a 
possibly a portion of the Devonian. 

The bases of the Silurians are seen in North 
Somerset, and consist of finely-stratified red sand- 
stone and slate, resting directly on the Laurentian 
gneiss, resembling that found at Cape Bunny and 
the cliffs between Whale and Wolstenholme Sounds. 
Above these sandstones occur ferruginous limestones 
with quartz grains, and still bigher in the series the 
cream-coloured limestones come in. The Silurians 
occupy Prince Albert Land, the central and western 
portion of North Devon, and the whole of Cornwallis 
Island. Thecarboniferous limestone was discovered 
rising to a height of 2,000ft., on the extreme north 
eoast of Grinnel Land, in Fielden and Parry Panin- 
sulas, and contains many species of fossils in 
common with the rocks of the same age in Spitz- 
bergen and the Parry Archipelago, being probably 
continuously connected with the limestone of that 
area, by way of the United States range of moun- 
tains. The coal-bearing beds that underlie the 
carboniferous limestones of Melville Island are 
absent in Grinnel Land, but they are represented by 
trne marine Devonians, established in the Polar 
area for the first time, through the determination of 
the fossils hy Mr. Etheridge. In America a vast area 
is covered by eretaceous rocks. The lowest division, 
the Dakota group, contains lignite seams and 
numerous plant remains indicating a temperate 
flora; overlying the cretaceons series are various 
Tertiary beds, each characterised by a special flora, 
the oldest containing sub-tropical and tropical forms, 
as various palms of Eocene type. In the overlying 
Miocene beds tke character of the plants indicates 
a more temperate climate, and many of the species 
occur in the Miocene beds of Disco Island, in West 
Greenland, and a few of them in beds associated 
with the 30ft. coal seam discovered at Lady Franklin 
Sound by the late expedition. The warmer Hooene 
flora is entirely absent in the Arctic area, but the 
Dakota beds are represented by the Atane strata ” 
of West Greenland, in which the leaves of dicetyle- 
donous plants first appear. Beneath it, in Green- 
land, is an older series of cretaceous plant-bearing 
beds, indieating a somewhat warmer climate, 
resembling that experienced in Egypt and the Canary 
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Islands at the present time. In the Jater Miocene 
beds of Greenland, Spitzbergen, and the newly dis- 
covered beds of Lady Franklin Sound, the plants 
belong to climatal conditions 30° warmer than at 
present, the most northern localities marking the 
coldest conditions. The common fir (Pinus abies) 
was discovered in the Grinnel Land Miocene, as well 
as the birch, poplar, and other trees, which doubtless 
extended across the polar area to Spitzbergen, where 
they also ocour. 

t the present time the coasts of Grinnel Land 
and Greenland are steadily rising from the sea, 
beds of glacio-marine, with shells of the fame species 
as are now living in Kennedy Channel, extending 
up the hillsides and valley slopes to a height of 
1,000ft., and reaching a thickness of 200ft. to 
300ft. These deposits, which have much in common 
with the ‘‘ boulder clays”’ of English geologists, are 
formed by the deposition of mud and sand carried 
down by summer torrents, and discharged into 
fiords and arms of the sea, covered with stone and 
gravel-laden floes, which, melted by the heated and 
‘turbid waters, precipitate their freight on the mud 
below. As the land steadily rises these mud beds are 
elevated above the sea. The coast is fringed with 
the ice-foot, forming a flat terrace 50 to 100 yards in 
breadth, stretching from the base of the cliffs to the 
sea margin. This wall of ice is not made up of 
frozen sea water, but of the accumulated autumn 
snowfall, which, drifting to the beach, is converted 
into ice where it meets the sea water, which splashes 
over it. 


A NEW GALVANIC CELL. 


UITE a new form of galvanic cell was described 

at a meeting of the Royal Society lately, in 

the reading of a paper On Contact Theory of 
Voltaic Action, by Profa. Ayrton and Perry, of 
the Engineering College, Tokio, Japan—namely, a 
description of a @ell composed entirely of metal. 


Its importance may be judged of from the following | h 


perticulars communicated by the authors :—‘‘It 
may be known,” they state, that when rods of 
zive and copper are placed in mercury and connected 
with an electrometer no charge is observed. If 
known, this may have been regarded as a crucial 
test of the truth of the common theory of compound 
metallic circuits. Whether the zinc and copper are 
in contact outside the mercury or not, the amalga- 
mation of the zinc appears to procced at the same 
rate. Now, it seemed to us that in this case the 
impurities and great conductivity of the zinc, with 
the great liquidity of the ama'gam, and the close 
proximity of foreign particles to pure metal, caused 
the amalgamation to be produced by local action 
alone, so that the supply of available chemical 
evergy for the production of a current from the 
sinc to the copper was exocedingly small; and we 
have no doubt that at low enough temperatures, 
the amalgam loses its liquidity, such an 
arrangement becomes a simple volt aie cell. It was 
necessary for us to use instead of zinc a metal of 
which the amalgam is nearly solid at ordinary 
temperatures. On inquiry we found that magnesium 
was such a metal, and on the first trial we obtained 
a result corroborative of the above theory. Strips 
of platinum and magnesium, metallically attached 
to the electrodes of the electrometer, were dipped 
into mercury, which was, perhaps, slightly impure 
from the presence of other metals, but which had 
previously been washed with distilled water, and 
then well dried. There was a sudden large deflec- 
tion, the amount of which fluctuated very much 
afterwards, but which was always considerable, and 
on the same side of the zero. On successive re- 
versals of the electrometer key, the deflections to 
right and left of zero were found to be nearly equal 
to one another. In a short time there seemed to be 
an increased atendiness in the amount of deficction. 
When the platinum and magnesium were short- 
circuited for some minutes, the deflection had de- 
cidedly increased in amount on being again insulated, 
and this eccurred after every short circuiting. To 
determine the electro-motive force of the arrange- 
ment, strips of platinum and magnesium, scraped 
clean, were dipped into pure mercury which 
previously been wasked with distilled water 

and well dried. The maximum elactromotive force 
obtained was 1°56 volts,—that is, about one and a 
half times the electromotive force of a Daniell’s 
cell, the platinum corresponding with the copper 
plate ia the Danieli’s cell. It may be possible, by 
mechanical or other means, or by using another 
metal than magnesium, to give constancy to this 
arrangement, and, as its internal resistance is 


extremely small, the oell may be of great practical | from the coincidence in time of a group of the phe- 
production of powerful currents. It may , nomena be has been able to prove the réle of dia- 


use for t 
be remarked that, as an amalgam may Le easily 
separated into its compartments by distillation, such 
a cell, by suitable arrangements, can be kept in 
action for au indefinite time. We have examined 


a circuit composed of the metals platinum, tin, and ; sudden elevation of the ribs, which, instead of the 
rai-ing 
the temperature of the tin gradually we found that 


lead, and the coil of a galvanometer. 


there was a current, and that it gradually increased. 


Rapid changes in the current were observable at the 
melting point of the tin, and there seemed te be a | diaphragm while an assistant stopped the nostrils ; 


small electromotive force independent of thermo- 
electric effects. When the platinum and lead strips 
were connected with theeleetrometer the dc fr ctions 
were found to be too small for decided conclusions 
to be drawn. We shall proceed, when time allows 
us, with the investigation of metallic voltaic cells.“ 


NEGATIVES ON PAPER. 


* the bulletin of the Belgian Photographic 
Association there is a communication by M. 
Laoureux on the employment of paper instead of 
glass in the dry p'nte processes. Paper or card- 
board is waxed in the ordinary manner, and is next 
rubbed over with talc, when it is ready for collo. 
dionising. To do this, alcohol is floated over a sheet 
of glass rather lurger than the paper, and the paper 
is placed on the glass, and after coverirg it with 
blotting paper a soft roller is passed over the surface 
to expel the excess of alcohol. (We may remark 
that an ordinary wooden roller covered with felt 
will answer the purpcse. Or if a sheet of paper, | 
also waxed, be placed over the blotting paper, the 
ordinary squeegce may be employed.) The collodion | 
is applied, and the remaining operations are pro- | 
cecded with as usual. After the preservative has 
heen used, the paper is suspended by one corner to 
dry. Too thick cardboard should not be used, as 
it is apt to warp in drying. This paper is placed in 
the dark slide bebind a glass plate and then exposed. 
The development is conducted in the usual way, by 
replacing the paper on a glass plate, or by using a 
developing dish. 

Tho writer remarks that this negative, if printed, 
would show the grain of the paper; so in order to 
avoid this, the film is detached after being gela- 
tinized. The gelatine solution is prepared as fol- 
lows :—Gelatine, 20 parts; water, 100 parts; 
glycerine, 2 to 4 parts, according to ita concentration. 

The gelatine is first allowed to swell in part of 
the water, and the remainder added boilirg, or by 
eating over a water bath. The glycerine is added 
last, and the solution is then filtered. This solution 
is poured on the film at a temperature of from 85 
to 95’ Fahrenheit, and is allowed to dry. The film 
is then readily detached, and the author says that 
he never meets with a failure. This process answers 
well, no doubt, but we should feel inclined, after 
getting the negative, to adopt Woodbury’s plan of 
utilising the film for printing—viz., to coat a plate 
with gelatine, to which a little chrome alum has been 
applied, and then to bring the film in contact with 
it. In this operation the gelatine is allowed to dry, 
and is then immersed in hot water, and when still 
tacky the film is brought in contact with it by means 
of the equeegee, a film of water being between it 
and the plate. This gives a very compact way of 
carrying a sensitive surface in the field, and is 
capable of being utilised by any one. We recom- 
mend a washed emulsion as being the most suitable 
sensitive compound to use.— Photographic Journal. 


THE MECHANISM OF RUMINATION. 


4 force by which in ruminants food is brought 

back from the first stomach into the mouth has 
hitherto been attributed either to the stomach or to 
the gullet, but exact data have not been furnished 
with reference to the share of these organs in the 
process. In a dissertation recently published in 
Lyons M. Toussaint describes an experimental in- 
vestigation of this question. By means of the 
graphic method he has demonstrated tbat the cause 
of the food rising along the gullet is rarefaction of 
the air in the chest cavity, and so is to be songht in 
that portion of the gullet which lies in the chest 
cavity. This rarefaction is produced by a sudden 
contraction of the diapbragm coinciding with closure 
ef the larynx ; thus the food floating in the liquid of 
the first stomach is sucked into the gullet. A reflex 
contraction of the right strand of the diaphragm, in 
consequence of the pressure of the food on the 
mucous membrane of the gullet, closes the lower 
end of the gullet, and so limita the quantity of the 
substance which can pass into this canal; then the 
food comes quickly into the mouth, and chewing 
commences. 

These various phenomena take place in a very 
short time, and without the aid of the graphic 
method it would be impossible to accurately deter- 
mine théir duration, and the mode of co-operation 
of the different organs in the process of rumication. 
Besides the pressure of the air in the respiratory 
psssages M. Toussaint has graphically determined 
quite a series of other accompanying phenomena, and 


phraam in the act of rumination—a role hitherto 
hardly suspected, but very important. 

If the disphragm be paralysed by section of its 
motor nerves, rumination can yet take place through 


sinking of the diaphragm, operates to cause a 
diminutior of pressure in the chest cavity. 

M. Toussaint could also produce rumination 
artificially. He stimulated the motor nerves of the 
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in each case a morsel rose along the gullet, tho 
animal chewed it for a few seconds, then swallowed 
it again. 

We will now state the conclusions which M. 
Toussaint draws from his numerous experiments. 
They are :— 


1. That the rarefaction of the air in the chest 
cavity is the cause of passage of the food from the 
paunch into the gullet, aud that therefore no proper 
previous formation of the morsel occurs; the suppo- 
sition, therefore, of an organ for forming the morsel 
is erroneous. 

2. That it is necessary, in order that rumination 
may take place, that the food be very much diluted 
in that part of the paunch which is next the gullet. 
3 That the rarefaction of the air in the lau is 
produced by a contraction of the diaphragm coin- 
ciding with closure of the larynx. 

4. That this diminution of pressure within the 
lung is indispensable for the entrance of substances 
into the gullet, for if an opening be made into the 
windpipe, thus neutralising the action of closure of 
the larynx, the ribs come to the aid of the diaphragm 
and rise suddenly and simultaneously with it, so as 
at once to produce this diminution of pressure. 

5. That in rumination rarefaction of the air is the 
only ferce which has to be postulated, and that the 
stomach is inactive. 

6. That the depressing action of contraction of 
the diaphragm exerts its influence even on the 
cavities of the beart, and so much the more on the 
large vessels of the chest cavity. 

7. That rumination can be produced artificially by 
causing a strong contraction of the diaphragm, 
through stimulation of the proper nerves (nervi 
phrenici). 

M. Toussaint’s further experiments on the phe- 
nomena of vomiting, retching, aod swallowing do not 
appear to have led to results which are not open to 
objection.—Der Naturforscher. 


THE ANALOGY BETWEEN LIGHT 
AND SOUND.—III. 
By Pror. W. F. BARRETT. 


XE might, if there was time, point out that 
this analogy extends even to the details of 
absorption aud radiation. One reference will suffice. 
I presume many of you are familiar with the 
magnificent generalization of Kirchhoff, who has 
shown us the composition of the sun from the 
absorption of certain luminous rays emitted by its 
incandescent nucleus. If a glowing gas emits a cer- 
tain character of light, it will absorb precisely that 
character of light when cold. If, for example, a 
heated gas emits a certain red light it will when 
cold absorb a similar red light. If a body emits 
certain green rays when itis cold, the vapour of 
that substance will absorb similar green rays. Now 
this reciprocity, as we may call it, of radiation and 
absorption is beautifully illustrated in the cace of 
sound. In fact, we obtain the clearest notion of 
the optical law from the parallel experiment in the 
phenomenon of sound. f have here a whole series 
of different tuning forks, two only being of the same 
pitch. Against one of those (A, Fig. 6), which is 
now silent, I place a little suspended bead; now I 
will sound any one of these other forks which is not 
in tune with it, and it will have no effect upon the 
silent fork, but if I sound the fork, B, which is ex- 
actly in tune with the one now silent, the vibrations 
emitted by the sounding fork will be taken up by 
the silent fork, A, and I expect you will find the 
bead will be pushed away by the vibrations of the 
fork—the movement of the bead indicating the 
vibrations as we saw at the beginning of the lecture. 
You see by the shadow on the screen the bead is 
agitated directiy, and if I quench the sound of the 
fork, B, those near will bear a faint whieper of the 
note persisting. That is due to the vibration of A; 
which has taken up, and is now giving forth, the 
vibrating energy it has abeorbed from B. I will 
now stop this, and fix the least piece of wax to one 
of the prongs of A, so asto make it a little flat. 
The period of the two forks now slightly differs, and 
yon notice that there is no response on the part of A 
when I strike B; qnickly removing the wax from 
A, matters are restored to their original condition, 
and the dancing of the buge shadow of the bead 
shows that A once more responds. 


This interesting experiment is, then, the exact 
analogue of the phenomena of selective radiation and 
absorption referred to previously. A sodium flume, 
for example, emitting light of a bright yellow 
colour, corresponds to our sounding fork; cool 
sodium vapour, because it is capable of vibrating in 
the same period as its glowing vapour, absorbs light 
of that particular yellow character, and hence corre- 
apends to our reciprocating fork A. Considerations 
auch az these bave led to the belief that sodium 
vapour ezinta in the atmosphere round the sun, be- 
cause, from mong exactly those rays which sodium 
itself would give us, if it were burning on the sur- 
face of the earth, a portion of the light of the sun 
has been robbed. Yeu will notice here bow helpful 
is the analogy in the case of sound; how it ene bla 
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as to form clearer and more definite mental pictures 
ef those subtle lamincus phenomena! 

Not only, however, cana wave of light or sound 

be accepted by bodies in unison, but one wave can 
de made to extinguish or to strengthen another by 
ita coalescence with it. Of this we may gain an 
excellent conception from Wheatstone’s beantiful 
ware apparatus which I have here. Yon may 
imagine this wave-like row of beads to be either a 
wave of sound, or a ware of light, or a wave of the 
sen, and by moving this slide to and fro I can cause 
the wave to travel backwards and forwards. Then 
I have here the means of producing a second 
system of waves, and when the hcliows of one set of 
waves coincide with the hollows of the other set, 
they will produce a hollow twice the depth, and 
when the crests of one set coincide with the creats 
of the other they produce a crest twice the height, 
bnt when a crest coincides with a hollow than we 
shall find that instead ef getting a wave twice as 
great we shall get no wave at all, becausc the 
tendency of one wave will be to move upwards 
whi'st the other moves downwards, and thus a level 
kne, or calm is produeed. Waves in this condition 
are enid to be in opposite phases. 
Now I want to show you the actnal effect of this 
in the case of {sound and light—that is to say, the 
destruction of one sound-bearing wave by another. 
and the destruction of one light-bearing wave by 
another. This is termed the interference of waves, 
and we will try to exhibit it in the case of sound 
first. When I strike a tuning fork, the two pro:ga 
of the fork are sending off two sets of waves; and 
if I place the fork over a jar, so that the two 
prongs shall send waves into the jar in the same 
phase, we get a sound of greater intensity than 
would be produced by one prong; but I can place 
the fork in such a position that the wave produced 
from one prong is in a pbase exactly opposed to 
Wat of the wave produced hy the other prong ; then 
the two sounding pulses will neutralise one another. 
anil we shall have perfect ailence resulting from the 
coincidence of two sounds in opposite phases. This 
I cun obtain ty merely placing the fork obliquely 
to the jar, and if I turn it backwards and forwards 
the sound comes and goes alternately. A similar 
debaviour is exhibited very well by taking two 
tanirg forks very nearly in unison. If they ara 
only slightly out of tune, the vibrations of one will 
neutralise for a moment the vibrations of the other, 
and we shall have intervals of sound and of silence 
zee ariy succeeding each other. These are the 
so-called “ beats in music, and the rhythmic 
swelling forth and then subsidence of the resultant 
sound from theee two very slightly dissonant forks 
can be heard by every one present. By means of 
two pendulums of the same length, this fact of 
interference can be made evident to the eye. If 
the pendulums are both started at the same phase, 
they will strengthen one another; but if they are 
started at opposite phases, their motions tend to 
neutralise one another. If one is made a little 
whorter than the other, then they alternately 
strengthen and neutralise one another. 

This phenomenon can be made evident by other 
means. Here is an apparatus designed by Koenig, 
of Paris, and here is one I designed the other day. 
It is a tubular ring of brass, and if a whistle be in- 
troduced at the top, it being placed in a certain 
position, you will hear the sound of the whistle 
readily, but if you place it in such a position that 
the path of one wave has to travel through a longer 
branch than the other, a certain position will be ar- 
rived at in which the two waves will be in opposite 
phases, and however loudly you blow the whistle no 
sound will come out of the tube.* It seems very 
remarkable that two sounds can produce silence, 
but we must remember that sae is motion and 


* The apparatus mentioned in the lecture for showing 
the interference of sound-bearing waves consists of a cir- 
eolar arrangement of tubes, ono sliding within the other. 
Ove tubo A (Fig. 7) to which the mouthpiece M is fixed, 
È three fourths of a circle; the other tube B, to which 
the nozzle N is attached, is half a circle, and of such a 
diameter that it slides freely ever the tube A. When the 
02 le is diametrically opposite the mouthpiece, the path 
nt the sound-waves is of equal length, and hence the sound 
from any convenient source placed near to or within 
sun mouthpiece is distinctly heard. By turning tho 
norzle towards N“, in the direction shown by the 
dotted lines, one limb of the tubo is lengthened, whilst the 
ether is correspondingly shortened; the path of the 
waves being now unequal, a point is soon reached where 
the sound is nearly obliterated. Employing a suitable 
fource of sound, and a sensitive flame or a resonant jar 
as a phonoscope, an audience can perceive at once the 
gradual destruction of the sonorous pulses ; and, moreover, 
whe relative lengths of the two branches of the tube 
early indicate the principle of interference thus illus- 
trated. One instrument I made was of brass tubing, 1 
foot in diameter, the one limb being 4-inch, the other £- 
inch tube, About 18 inches in diameter would probably 
be the best and most convenient size. With an ordinary 
pitch-pipe inserted at M, the experiment is very striking. 
A continuous blast of air should be driven through the 

pe from an acoustic bellows ; and the loud note heard at 

rst ia utterly extinguished by altering the relative lengths 
ef the tubes. By pushing the tubestill further round, the 
note again comes out; thus the sound of the pitch-pipe 
ean be turned on and off at pleasure. In this case it is 
. probibly the interference of two resonant columns of air, 
Arber than the ooalescence of two progressive waves in 


oppaita 
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not matter. Further, there is only half a step be- | I am anxious now to point out what some may 


tween strergth and destruction. Half a wave-length 
behind another, we bave perfect silence; but with 
two bulf-leogtha’ difference the waves coincide and 
they are strengthened. 


We mnst now briefly notice the optical corre- 
spondence to this phenomenon; an analogy first 
pointed out by Dr. Thomas Young, who from the 
interference of sourd inferred that in the case of 
light a similar action must take place. I will rot 
read te you the description he gives, which I have 
here in his early memoir on the subject, but it will 
be sufficient for you to bear in mind that from this 
phenomenon of the interference of sound pulses— 
these beats which you have just now heard—Dr. 
Young inferred the existence of corresponding beats, 
n it were, in the case of light; that two waves of 
light in opposite phases ought to extinguish one 
anotber and produce darkness, and it was according 
to this theory that he gave the explanation of what 
ara known as Newton’s rings, or those beautiful 
colours that you observe in a soap bubble, the 
colours of thin films. Here I have on the screen an 
image of these Newton rings ; a glass lens is laid on 
a level plate of glass, and the slight interval be- 
tween them gives rise to these lovely bands of 
colour. Using red light instead of white, you see 
intervals of light and darkness; and these intervals 
of darkness are produced by two series of waves of 
light coinciding in opposite phases and thus neutral- 
ising each other. We have here the analogue of 
our beats in music; in one case the extinctions are 
distributed in space, in the other in time; a charac- 
teristic difference which is even more strikingly 
manifest in the case of music and colour. Subse- 
quently to Young’s time, Fresnel succeeded in 
making two rays of light passing through slightly 
different paths to interfere, so as to entirely destroy 
one another.* 


è The principle of interference first advanced by Dr. 
Young, from the sound analogy, did more thau anything 
else to establish the undulatory theory of light: a Aha 
ciple which, Sir John Herschel remarks,“ has proved the 
key of all the more puzzling and abstruse properties of 
light, and the establishment of which would alone have 
sufficed to place Young in the highest rank of scientific 
immortality.” The principle explains not only the colours 
of thin plates, such as Newton's rings and the colours of a 
soap-bubble or iridescent scum, but also the more re- 
fined and complicated phenomena known as dufraction, 
where coloured fringes are seon to Bocor pan] shadows, or 
brilliant spectra tobe produced by means of fine lines or 
scratches ruled closely together. It is curious, however, 
to note that Young was led to a false analogy in the case 
of the colours of thin plates; he compares them to the 
aounds of a series of orgau pipes. Remarking that in 
Newton's rings the same colour recurs whenever the 
thickness answors to the terms of an arithmetical pro- 
gression, he notes, ‘‘ this is precisely similar to the produc- 
tion of the same sound from organ pipes which are 
different multiples of the same length. Supposing white 
light to be a continned impulse or stream of luminous 
ether, it may be conceived to act on the plates as a blast 
of air does on the organ pipes, and to produce vibrations 


5 7 . 


regulated in frequency by the length of the lines termi- 
nated by the two refracting surfaces.“ From the phe- 
nomena of liput we pass to those of radiant heat, the 
identity of which with light is now conclusively estab- 
lished. Since the period of Young the phenomena of 


consider a fanciful aspect of this analogy, viz., the 
analogy between colour and music. You may say 
what can be the resemblance between a painting by 
Rubens ard a sonata by Beethoven; but I think you 
will agree with me that this relationship will become 
conceivable if we consider this matter for a few 
moment. 

All the composite sounds of language, or the 
complex notes of an orchestra, are the result of a 
few simple tones variously combined. So all the 
colours of an autumn landscape, or on the glowing 
canvas of a Turner, are the product of a few simple 
colours variously blended and juxtaposed. Further, 
I need not remind you that every pigment by its 
own natural selection derives its colour from the 
colourless rays of the sun. Now the priam disin- 
tegrates white light, and sorts its censtituents into 
a graduated series of wave-lengths, giving us that 
exyuisite band ef colour you eee upon the screen, 
caled the spectrum. In like manner we may 
analyze a musical composition aud arrange its con- 
stituents into the sequence of notes called the 
musical scale. The succession of colours in the 
spectrum fellows an invariable and barmonious 
order—namely, going up the scale—red, orange, 
yellow, green, blue, indigo, and violet. And just as 
any other arrangement of these colours is less enjoy- 
able, so also is any attempt to ascend or descend the 
gamut than by following the sequence of notes C, 
D, E, F, G. A, B. Here, however, let us be on our 
guard, for no doubt much of the pleasure given by 
the spectrum is due to its delicate gradations of 
colour, to imitate which in music we ought to have 
even more notes than are to de found within the 
octave of Mr. Bosanquet's beautiful enbarmonic 
organ, that is to be seen in the loan collection. The 
sustained sound of the common chord—as given in 
all its purity by these excellent tuning forks, made 
by Koenig of Paris—produces on the ear a similar 
delicious impression of conscious repose to that 
which the spectrum produces on the eye; in the 
harmony of these forks we have, sasthetically, a 
rainbow of sound. But even here the analogy is 
more poetical than physical. For the musical 
analogy to the spectrum ehould be fonnd in melody 
rather than in harmony; in the sequence, not the 
blending of tones. 

Sir Isaac Newton, however, lent the authority of 
his great name to the consid: ration of the analogy 
interference, double refraction, polarisation, &c., of heat 
rays have been proved, and also the fact that transcalent 
hodies exercise a special selective absorption of heat rays 
just as coloured bodies do of luminous rays; so that every 
substance transmitting radiant heat has its own “ hest- 
tint” as it were. In the Proceedings of the Royal In- 
stitution, for April, 1852, there is a report of an admi- 
rable lecture by Prof. Baden Powell on the ‘ Analogies 
of Light and Heat.” In connection with this subject the 
following striking passage from Dr. Thos. Young’s Leo 
tures on Natural Philosophy (Lecture 52), will be read 


‘with interest. when the date, 1806, on which it was written 


is borne in mind :— If heat, when attached to any sub- 
stance, be supposed to consist in minute vibrations, and 
when propagated from one body to another, to depend on 
the undulations of a medium highly elastico, its effects 
must strongly resemble thore of sound, since every sound- 
ine body is in a state of vibration, and the air, or any 
other medium, which transmits sound, conveys its undu- 
lation to distant parts by means of its elasticity, And we 
shall find that the principal phenomena of heat may 
actually be illustrated by a comparison with those of 
sound. The excitation of heat and sound are not only 
similar, but often identical; as in the operations of fric- 
tion and percussion: they are both communicated some- 
times by contact and sometimes by radiation ; for besides 
the common radiation of sound through the air, ita effects 
are communieated by contact, when the end of a tuning 
fork is placed on a table, or on the sounding board of an 
instrument, which receives from the fork an impression 
that is afterwards propagated as a distinct sound. And 
the effect of radiant heat, in raising the temperature of a 
body on which it falls, resembles the sympathetic agi- 
tation of a string, when the sound of another string 
which is in unison with it is transmitted to it through the 
air. The water, which is dashed about by the vibrating 
extremities of a tuning fork dipped into it, may represent 
the manner in which the particles at the surface of a 
liquid are thrown out of the reach of the force of cohesion, 
aud converted into vapour; and the extrication of heat, 
in consequence of condensation, may be compared with 
the increase of sound produced by lightly touching a long 
cord which is slowly vibrating, or revolying in such a 
manner as to emit little or no audible sound; while the 
diminntion of heat, by expansion, and the increase of the 
capacity of a aubstance for heat, may be attributed to the 
greater space ufforded to each particle, allowing it to be 
equally agitated with a less perceptible effect on the neigh- 
bouring particles. In some cases, indeed, heat and sound 
not only resemble each other in their operations, bnt pro- 
duce pre-isely the same effects; thus an artificial magnet, 
the force of which is quickly destroyed by heat, is affected 
more slowly in a similar manner, when made to ring fora 
considerable time; and an electrical jar may be dis- 
charged, either by heating it, or by causing it to sound 
by the friction of the finger,“ To this we may add the 
fact, that the conductivity of bodies for sound and heat 
runs in closely parallel lines. In, the case of wood, sound 
is conducted with different facility in threo directions, 
according to the prain of the wood. This is also true of 
the relative conductivity of heat. And here we find 
another relationship appearing. The conducting power 
of bodies for electricity is well known to be very similar to 
their order of heat-conducting power. In fact the 
analogy between the conductivity of sound, heat, and 
electricity, is nowhere more strikingly seen than in their 
rate of o relatively to the different axes in 
wood and in certain crystals 
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between colour and music; he sought and found 
some resemblance between the relative widths of the 
various colours of the spectrum and the relative ex- 
tent of the intervals in the notes of the gamut. 
But this, with all respect to Newton, is acknow- 
ledged to be an unjust and fanciful analogy, inas- 
much as the colour spaces vary with the material of 


the prism, and are quite different in their relative 


width when seen in a “‘ diffraction ” instead of a 
“ refraction ” spectrum. Moreover, the coincidence 
between the seven colours in the spectrum and the 
seven notes in spt ger is also entirely accidental; 
for, though we still adhere to Newton's classifica- 
tion, there is really an infinite variety of tints in 
the spectrum. 


SOME NEW WORKSHOP 
APPLIANCES.* 


M OST mechanics have experienced difficulty in 
setting work in a planer vice because of the 
lability of the work to lift when the vice screw is 
tightened. To obviate this, Mr. Babbitt, of the 
Harris-Corliss Bogine Works, has designed for those 
works the check vice shown in Fig. 1. 
In this chuck, instead of gripping the work with 


| 


| chuck, the bolts, Land M, bolt K and the movable 
jaw firmly to the chuck. The whole of the parts 


horizontal level of the part of A that grips the work ; 


hence the force holding the work is in a direction to | bottom of the threa 


bind the latter 


close down upon the pieces, D, which, 
being parallel 


and true, adjust the work true of 


themselves, whether it be taper or parallel. It will 


de noted, however, that the work may rest upon the 
upper surface of A A, and be gripped by the vice 
jaws themselves. 

The holding of thin work has long been a matter 
very diffoult to accomplish without springing, and 
any application of the hammer not only penes the 
upper surface, but the rebound of the metal causes 
the work to lift in the chuck. By the construction 
shown in Fig. 2, the work will be set true whether 
the jaws of the chuck are worn untrue or otherwise. 
The movable jaw is operated by the screws, E F, the 
thread having one V and one square side. The nut 
lifts and falls by operating the lever, G, enabling the 
throwing out of pme of the nut so as to move the 
movable jaw quickly. The movable jaw, it will be 
noted, receives the pressure of the screws, H I, 
above the horizontal level of either A or B; hence 
the tendency is to close its jaw surface down upon 
the chuck face; but since this jaw slides upon the 
piece, K, and K slides upon the surface of the 


the vice jaws direct, two pivoted plates are inter- comprising the movable jaw will swing to suit taper 


posted, which incline from the pivots towards the 
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work. A and B represent these plates, and C repre- 
sents the work, so that the strain of the plates upon 
the work is in the direction denoted by the re- 
spective arrows, so that the work is forced down- 
wards upon the tops of the pas The plates are 
made to bear, at the back ot the hinge, upon the 
hollow curve in the chuck jaws, as shown, which 
relieves the pivot of the strain due to screwing the 
chuck tightly. , : 
The pins are made adjustable for height to suit 
the work, being screwed into the discs, H, which are 
attached to spiral N ee which depress until the 
en, H, meet the shoulder at 1, resting solidly upon 


m. 

A ehuck recently constructed by Mr. Thomas, at 
the Freeland Tool Works of tbis city, has an 
excellent provision for holding thin work, either 
nn or es pr true and level between the jaws. 

each jew of the chuck there is cut a small square 
recess, shown in Fig. 2 at C D. A is a strip con- 
taining a projecting piece fitting into either of these 
recesses, according to the height required for A, the 
pieees, B, serving for packing pieces. The work 
rests upon the narrow upper surface of B, which 
projects beyond A, while A grips the work. Now 
it will be noted that the jaws of the chuck act upon 
A to tighten the work, and the contacting surface 
between A and the jaws is mainly above the 


* From the Scientific American. 


work. 
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In Fig. 3 is shown a new protractor, designed by 


| Mr. Swasey, at the Pratt and Whitney Co.’s Works. 


Tbe set screws, by which the movable blades of 
ordinary protractors are secured, are often in the 
way, preventing the face of the instrument from 
lyiug flat upon the face of the drawing board or 
upon that of the work. In Mr. Swasey’s protractor 
the blade, A, is attached to the circular pisos, D, 
the latter being recessed into the square, B B, and 
marked with the necessary degrees of angle, as 
shown, while the mark, F, upon the square, B, 
serves as an index point. The faces of A, B B, and 
D are all quite level, so tbat the edges will meet the 
lines upon the work and obviate any liability to 
error. The piece, D, is of the shape shown in 
eection at G, which secures it in B B, the fit being 
sufficient to permit of its ready adjustment and re- 
tain it by friction in any required position. The 
dotted lines indicate the blade as it would appear 
when set to an angle, the point, E, being the centre 
of D, and hence that from which the blade, A, 
operates. 

In Fig. 4 is a form of tap that is finding much 
favour for use in large tools. The thread is cut in 
parallel steps, increasing in size towards the shank, 
the last step (from D to E in the Fig.) being the 
full size. The end of the tap at A being the proper 
size for the tapping hole, and the flutes not being 
carried through A, insures that the tap shall not be 
used in holes too small for the size of the tap, and 


at deal of tap breakage. The 
of the first parallel step (from 
A to B) is below the diameter of A, £o as to relieve 
the sides of the thread of friction and cause the tap 
to entereasily. The first tooth of each step does all 
the cutting, thus acting as a tui ning tool, while the 
step withim the work holds the tooth to its cut, as 
shown in Fig. 5, in which N represents a nut and 
T the tap, both in section. The step, C, holds the 
tap to its work, and it is obvious that, as the tooth, 
B, enters, it will cut the thread to its own diameter, 
the rest of the teeth on that step merely following 
frictionless until the front tooth on the next step 
takes hold. Thus, to sharpen the tap equal to new, 
all that is required is to grind away the front tooth 
on each step, and it becomes practicable to reverse 
the tap a dozen times without softening it at all, 
As a sample of duty, it may be mentioned that, at 
the Harris-Corliss Works, a tap of this class, 2jin. 
diameter, with a 4 pitch, and 10in. long, will tap a 
hole Sin. deep, passing the tap continuously through 
without any backing motion, two men performi 
the duty with a wrench 4ft. long over all, the wo 
being of cast iron. 


SCIENTIFIC SOCIETIES. 


— et — 


THE METEOROLOGICAL SOCIETY. 


T usual monthly meeting of this society was 
held on Wednesday, the 17th ult., at the 
Institution of Civil Engineers, 25, Great George- 
street; Mr. C. Greaves, President, in the chair. 
Mons. Marie Davy, Captain N. Hoffmeyer, Prof. D. 
Ragoni, and Dr. A. Wojeiroff, were elected 
honorary members. The discussion On Water- 
spouts and Globular Lightning,” which was 
adjourned from the last meeting was resumed and 
concluded. The following papers were then read :— 
On the Application of Harmonic Analysis to the 
Reduction of Meteorological Observations, and the 
General Methods of Meteorology,” by the Hon. R. 
Abercromby, F.M.S. The meaning of barmonic 
analysis is first shown, in reference to average 
barometric pressure, by tracing the growth and 
physical significance of every step from the barogram 
till the tabulated results are combined in a harmonic 
series. It is then showa that, whether we regard 
this series simply as an algebraic embodiment of a 
fact, or as a series of harmonic components, as 
suggested by Sir W. Thomson, it is simply a method 

ok averages, and our estimate of its value must depend 

i upon an estimate of the use of averages at all in 

| meteorology. It is then pointed out where averages 

are useful, and their failure to make meteorology an 
exact science is traced to three causes. (I.) That 
the process of averaging eliminates the variable 
effects of cyclones and anticyclones, on whick al 
weather from day to day depends; and on this are 
| based some general remarks on the use of synoptic 
charts, not only in explaining and forecasting 
weather, but in attacking such problems as the 
influence of changes of the distribution of land and 
water on climate, and the cyclic recurrence of rain 
or cold. (2.) That deductions from averages only 
give the facts, and not the causes of any odic 
phenomena. The position of diurnal and other 

‘periodic variations in the general scheme of 

| meteorology is then pointed out, and it is shown 
that their causes can only be discovered by careful 
study of meteorograms from day today. (3.) That 
in taking averages phenomena ara often classed as 
identical, which have really only one common 
property. For instance, rain in this country is 
associated with at least three different conditions of 
atmospheric disturbance, and it is necessary to 
discriminate between these kinds before meteorology 
can be an exact science. ‘‘ On some Peculiarities in 
the Migration of Birds in the Autumn and Winter 
of 1877-78,” by J. Cordeaux, Mr. Symms gave a 
verbal description of the recent heavy fall of rain on 
April 10th and llth, the greatest amount known 
to have been registered being 4°6in. at Haverstock- 
hill. e 


| thus is prevented a 


Brake Experiments.—Mr. Stroudley is now 
constructing, at the Brighton works of the London, 
Brighton, and South Coast Railway, a van for Mr. 
Westinghouse, which will be fitted up with the 
special apparatus designed by the latter gentleman 
for registering simultaneously ali the forces brought 
to bear during the operation of a brake. It is a very 
beautifully designed piece of work, about which we 
shall have more to say. Asan example of the ease 
with which the automatic brake may be fitted, we 

ive the following facts:—On the arrival at 

righton, on 20th ult., of the 2 p.m. express train 
from London, it was taken into shops, and the 
whole of the eighteen six-wheeled vehicles, inclu 
the two vans, of which it was composed, were fi 
complete, and the train put out of the shops on 
Sunday morning. On Sunday afternoon it ran an 
experimental trip to Worthing, working without a 
hitch. Mr. Stroudley has introduced some modifica- 
tions on the proportions of parts adopted by Mr. 
Westinghouse.— Engineer. 
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H Ero Anglo-Saxon enterprise has 
been devoted rather to the keeping open 
of Nature’s waterways than to the blocking up 
of any avenue for the passage of ships ; but, if 
the money is forthcoming, an effort will be 
made to block up one of the inlets of the Gulf 
of St. Lawrence. Newfoundland is separated 
from Labrador by the Straits of Belleisle, so 
named from an island at the northern entrance. 
Through these straits and into the Gulf of St. 
Lawrence a vast body of Arctic water makes 
its way, bringing with it immense quantities 
of ice, the chilling effects of which are not only 
visible in the St. Lawrence, but are felt far 
inland. It is proposed to block up the straits, 
and prevent the constant flow of the Arctic 
water, which effectually negatives the benefit 
that might be received from the influences of 
the Guif Stream, and freezes up the St. 
Lawrence in a manner that is rather too effec- 
tive to suit the tastes of an industrious people. 
It is thought that by blocking up the straits 
the cold Arctic water will be kept out of the 
f, because, creeping down the coast of 
abrador, it will be canted off by Newfound- 
land, and sent out to the ocean, leaving that 
rtion of the Gulf Stream which finds its way 
into the St. Lawrence to exercise its genial 
effects without hindrance. The objectors urge 
that the expense would be enormous, and the 
result uncertain; the colony, and for that 
matter this country, is, however, so much in- 
terested in any proposal tending to improve 
(ameliorate) the climate of Canada, that the 
idea is being seriously considered. The average 
width of the straits is about 12 miles, but they 
are of little use to shipping, being considered 
dangerous at nearly all seasons. 


A canal is to be made from Amsterdam to 
the Upper Waal (the southern branch of the 
Rhine) an undertaking which will doubtless 
prove of considerable importance to the towns 
on the Rhine. 


At a recent meeting of the Royal Scottish 
Society of Arts, Dr. Stevenson Macadam stated 
that in the experiments, conducted at the re- 
quest of the Commissioners of Northern Lights, 
to test therelative illuminating value of paraffin 
and colza oils, a modified form of the Doty 
lamp was used, which gave for the paraffin a 
superiority of from one-fourth to four-fifths in 
the different orders of lamps. That is, taking 
the regulation lighthouse lamps, in the first 
order the paraffin gave one-fourth more light 
than the colza oil, while in the fourth order it 
yielded four-fifths more. Further, taking equal 
weights of paraffin and colza, the fcrnmer was 
found to yield double the light in lamps of the 
fourth order. The light of the paraffin Doty is 
also brighter, and can be seen at a greater 
distance than the colza lamp. The paraffin oil 
used had a specific gravity of 815, and a firing 
point of 150° Fahr. Its temperature in the 
tanks, and at the overflow points of the lamps 
rarely exceeds 80°, so that there is a tolerably 
large margin of safety. 


At a meeting of the Hunterian Society, held 
at the London Institution, Dr. Richardson read 
a paper on the Physiological Action of 
Alcohol,” which led to a debate on the use of 
alcohol in health and disease. There was a 
general consensus of opinion among the 
medical gentlemen present, that alcohol is 
quite unnecessary in health, but there was a 
difference of opinion as regards its use in 
disease, some speakers contending that it was 
occasionally absolutely necessary. Dr. T. B. 
Crosby, the chairman, referred to the general 
use of alcoholic drinks, and to the number of 
habitual but moderate users who lived to a 
good old age, as proof that they could not be 
very harmful. Dr. Richardson said, that in 
the few exceptional cases in which he thought 
it necessary to exhibit alcohol, he did so as a 
drug, and never prescribed it to be taken by 
the patient as a drink. 


Dr. Thomson, F. R. S., for several years 
superintendent of the Botanic Gardens, Cal- 
cutta, died on April 18. He was joint author 
with Dr. Hooker, of the “Flora Indica,” and 
has contributed to the “Flora of British 
India,” by Sir J. D. Hooker, shortly to be 


published. 


Dr. P. Carpenter’s splendid collection of 
shells is to be sold: it contains about 4,000 
species and varieties, and is at present de- 
posited at M‘Gill College, Montreal. 


Prof. H. Girard, of Halle, until recently 
director of the Mineralogical Museum of the 
University, died on the 12th ult. 


It is reported that Dr. Muirhead has suc- 
ceeded in “duplexing,” the Direct Atlantic 
Cable, which is thus the longest line so worked. 
The fact is encouraging, as anything which 
tends to improve the carrying power of a 
line will help, to reduce the price of tele- 
grams. 


The Royal Cornwall Polytechnic Society will 
hold the Annual Exhibition at Falmouth, on 
August the 27th and following days. 


The eighth number of the Mineralogical 
Magazine contains a satisfactory balance-sheet 
of the Mineralogical Society, showing that 
the society is now firmly established; and 
amongst the numerous papers and notes is 
the commencement of an important“ work,” 
on the “ County Geognosy and Mineralogy of 
Scotland,” by Prof. Heddle. The same writer 
in a letter points out that Sonstadt’s specific 
gravity solution is a rapid and powerful 
vesicant, and is frightfully poisonous.” 


The new twin steamer Express made a second 
trial of her engines recently, when she attained 
the high rate of 153 knots, steering admirably. 
Such a result contradicts the prophecies of 
those who doubted whether twin vessels could 
be made to travel fast, and is a good promise 
for the fature. The new steamers built for 
the London, Brighton, and South Coast Railway 
Company will be the finest vessels ever put on 
the Channel service. They are of steel, draw 
little more than 7ft. of water, and are fitted 
with new paddles, from the design of Mr. W. 
Stroudley. The Victoria was tried the other 
day on the Clyde, and realised a mean speed 
of 17 knots. 


The Yorkshire Steel and Ironworks at 
Penistone have forwarded to Paris a rail, 142ft. 
33in. long, bent into the form ofa double S, 
for convenience in carriage. When just rolled 
it was over 145ft. Of course, if required, the 
works could produce much longer rails. 


The Royal Horticultural Society are about 
to carry out a series of experiments at Chiswick, 
with various manures. The Gardeners’ Chronicle 
suggests that they should secure the services of 
a competent analyst, by whom samples of 
patent and other manures could be tested and 
their real value indicated. The Royal Agri- 
cultural Society found it necessary to protect 
its members in that manner, and we may be 
sure that similar practices are carried on in 
the manufacture of manures for the use of 
amateurs as have before now been played off 
upon farmers. 


An electro-magnetic sounder, recently de- 
scribed by M. Semonola, in L’Elettricista, has 
the following arrangement:—In a hollow 
metallic cylinder, closed at the top, open below, 
is suspended by a strong spiral spring, a 
plunger, with weight attached below. When 
the apparatus has been let down into the 
water below by a line, the weight strikes on 
the bottom, the plunger rises in the cylinder, 
and thereby closes a circuit formed by wires in 
the line, a battery and an alarm apparatus. 
At the same time a hook is caused to liberate 
a float, which rises to the surface, and indicates 
the distance travelled by the ship during the 
experiment. 


It is known that M. Daubrée has lately been 
occupied with an interesting series of researches 
cn experimental geology, in which he success- 
fully illustrates many of the phenomena of the 
carth’s crust. In his last paper on the subject, 
he describes what occurs when a balloon of 
caoutchouc filled with air, and coated with a 
non-elastic coloured layer, hasa little of its gas 
discharged. The coloured layer being unable 
to follow the caoutchouc in its contraction, 
wrinkles and cracks in a manner quite similar 
to what may be observed in many geological 
formations. 


It has generally been supposed that the 
metals of the alkaline earths are essentially 
distinguished by non-volatility from those of 


the alkalies. It has recently been shown, how- 
ever, by M. Mallet (Liebig’s Ann.), from experi- 
ments, in which the oxides of these metals have 
been reduced, that they sustain a loss of sub- 
stance through volatilisation. Calcium is the 
most volatile; barium the least. 


A good dialyser, of simple construction, has 
recently been described by M. Huizinga, of 
Gröningen. It is made of rectangular bags 
of parchment-paper, fastened with adhesive 
material, consisting of chromatised gelatine. 
Asan example of the action of such dialysers, 
some egg albumen, cut small with scissors, and 
neutralised with muriatic acid, was put in the 
apparatus, and in twenty-four hours had lost its 
soluble mineral salts ; after twelve hours more it 
showed all the properties of Schmidt's dialysed 
albumen. It was no longer coagulable by heat, 
and showed no reaction from heavy metallic 
salts. 


In a remarkable double rainbow, observed on 
the 8th of April at Toulouse, the two bows were 
arranged nearly like the branches of an italic z. 
The colours were in contrary directions in these 
two bows—the place of tangence showing 
super-position of the two reds, which thus gave 
increased brightness at that part. 


The Meteorological Commission of Vaucluse 
had recently before it a proposal for formation 
on the summit of Mont Ventoux, an observatory 
similar to those recently established on the 
Puy-de-Déme and the Pic-du-Midi (between 
which it is situated) for meteorological science 
in general, and specially for determination of 
the atmospheric laws in the south-west region 
of France. This mountain offers i 
advantages from its height (nearly 2,000 
metres) and its isolated position in the centre 
of the plains which terminate the valley of the 
Rhone. The observations made would be 
transmitted by telegraph, and would afford 
useful prevision of weather both to agriculture 
and navigation. 


A Société de Minéralogie has just been formed 
in Paris under the presidence of M. Descloizeaux, 
who is incontestably the first mineralogist in 
France. The society will take up all questions 
relating to mineral species and the increasingly 
numerous applications of physics and chemistry 
to mineralogy. The meetinge will be held 
monthly at the Sorbonne. 


To explain the so-called spheroidal state of 
liquids M. Favé assumes a repulsive foree 
exerted by the heat rays of the ether on the 
ponderable material. These rays emitted from 
the glowing metal act on the drop in a direc- 
tion opposite to that of gravity. The drop thus 
acquires an oscillatory motion and a rotation 
about a variable axis, as the resultant of the 
repulsive forces does not pass through its centre 
of gravity. In support of this view he cites, 
among others of M. Boutigny’s experimente, 
those of distilled water being supported on a 
heated metallic capsule, the bottom of which is 
perforated with small holes, or on a metallic 
network, or a platinum spiral. Here he con- 
siders that the steam, which according to the 
old view keeps the liquid from contact with the 
metal, can escape without hindrance. 


In a recent communication to the French 
Academy, M. Anatole Dufour deecribes a new 
balloon of his invention, to which he gives the 
name of Anatolie. Propulsion is obtained by 
means of a reaction motor. A steam-engine 
compresses air into a reservoir, from which it 
is allowed to escape suddenly through an open- 
ing, and drives the balloon in the opposite 
direction. | l 

The envelope of the grand captive balloon 
now being constructed by M. Giffard, for the 
Paris Exhibition, is formed of the following 
layers proceeding from within outwards :—(1) 
muslin, (2) natural caoutchouc, (3) strong 
linen cloth, (4) natural caoutchouc, (5) 0 
cloth, like the former, (6) vulcanised caou 
chouc, (7) muslin. This last muslin is cover 
with a varnish formed of linseed oil, and con- 
taining a certain quantity of caoutchouc On” 
solved in oil of turpentine. The whole 18 
covered with a layer of zinc white paint. 


In heating metallic alloys some pec a 
irregular expansions have been observed, 1105 
dering it probable that there was a er: 
from one modification of the alloy to a 


id 


May 8, 1878. 


The behaviour of alloy in cooling has lately 
been studied by Wiedemann (Ann. der 
Physik) in the case of the Rose and Lipowitz 
metals, and his experiments confirm the sup- 
tion just mentioned. Rose's metal, cooled 
rom 100°, at first sent the index slowly hack; 
between 95°and 90°a strong contraction cecurred, 
and the liquid metal solidified ; this phenomenon 
was complete after about three or four hours. 
On cooling further, the metal shrank more, in 
one case to 50°, when a rapid expansion took 
place ; in other cases only to 70°, at which tem- 
perature there was slow steady expansion, com- 
pleted, in separate cases, only in 24 to 36 hours. 
After complete expansion, the metal, with fur- 
ther cooling, contracted again regularly. 
Lipowitz’s metal behaved similarly, only the 
change of volume and the times were less. 


It ‘s said that an American company has 
been negotiating with the Russian Government 
for construction of a maritime canal in the 
lagoons, which extend from Cronstadt to St. 
Petersburg. The work is to be commenced in 
October, and completed before 1883. The 
presence of ice each year reduces the time for 
work by about 6 months. The width of the 
cana. will be about 85m., and its depth 6m. 
The length will be about 10 miles, and the 
quantity of sand, and especially mud, that has 
to be extracted is estimated at nearly 7,000,000 
cubi» metres. The object of the enterprise is 
to form in the immediate neighbourhood of 
St. Petersburg a port of trade accessible to 
sh.ps of any tonnage. When, moreover, the 
lateral canal to the Neva, and the railway pro- 
jected for connecting all the lines of Southern 
Rtssia with the capital will have been executed, 
commerce will find great facilities for pene- 
trating into all parts of this immense country. 

The vessels on the Volga will then be able to 
transfer their merchandise directly to ships 
engaged in ocean navigation. The dredges 
and other machines required for this great 
scLeme are now being constructed in America. 


Sweden possesses at present two vessels, a 
gunboat or launch and a yawl, designed for 
transport of wounded. They are not meant to 
be attached toa naval expedition, but for suc- 
cour of the wounded on land or sea, in defen- 
sive operations. It is desired to utilise for 
transport of such the numerous navigable ways 
by which the country is traversed, seeing the 
railway system is ratherscanty. The Swedish 
Society for Succour of the Wounded resolved to 
constitute an ambulance brigade (of which the 
lannch and yawl are a portion), including a 
steamer of 20 or 30 horse power, for accommo- 
dation of surgeons with their materials, four 
launches, containing each 12 or 13 beds, a yawl 
with very small draught of water, for wounded 
that have to be taken away at once and isolated, 
or taken to land and embarked on the launches, 
and a steam launch as auxiliary, and for con- 
veyance of orders, &c. The vessels are sup- 
plied by the State and managed at the expense 
of the society above named. The general 
arrangemeht of the ambulance launch is 
described in the Annales du Genie Civil for 
March. 


USEFUL AND SCIENTIFIC NOTES. 


— — 


Eclipse.—The eclipse of the sun on the 2nd of 
February was carefully watched at the Observatory 
at Melbourne. Owing to the interference of clouds 
in the earlier phase there was little sucoess in the 
stereoscopic observations at firat contact, at which 
it was desired to witness the obliteration of the 
spectrom of the chromosphere, and to ascertain 
what, if any, change occurred in the lines of the 
solar spectrom itself in close proximity to the 
moon’s advancing edge; a decided thickening of 
many of the lines close to the moon’s edge was, 
however, distinctly observed. 

Cement for Kerosene Lamps.— The cement 
commonly used is nothing but plaster of Paris. But 
this is porous and quickly penetrated by the kerosene. 
Another cement is highly recommended which has 
not tbis defect; it is made with three parts of resin, 
one of caustic soda, and five of water. This compo- 
sition is mized with half ite weight of plaster of 
Paris. It sets firmly in about three quarters of an 
hour. It is said to be of great adhesive power, not 
5 to kerosene, a low conductor of heat, and 

t superficially attacked by hot water. Zinc 
white, white lead, or precipitated chalk may be sub- 
stituted for the plaster, but they harden more slowly. 
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LETTERS TO THE EDITOR 
[We do not hold ourselves responsible for the opinions of 


our correspondents. The Editor respectfully requests that all 
oommumtoations should be drawn up as briefly as possible. j 


All communications should be addressed to the Editor of the 
ob a MxcuHanic, 31, Tavistock-street, Covent-garden, 


All Cheques ard Post-office Orders to be made Payabl: to 
J. PASMORB EDWARDS. 
„In order to „ reference, Correspondents, when 
speaking of any Letter preriously inserted, will oblige by 
mentioning the number of the Letter, as woll as the page on 
which tt appears, 
“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person ma 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicka: a vice 
from whence great inconveniences derive their original.“ 

—Montaigne’s Essays. 
— e — 


SUGGESTED OBSERVATIONS FORTHE 
TRANSIT OF MERCURY. 


[1-4267.]—Some of the observers of the transit of 
Venus thought that they saw the body of the planet 
projected on the bright background of the corona 
before it came up to the sun’s limb. M. Janssen 
says that by making use of a screen of blue glass he 
saw Venus projected on the corona some time before 
it was visible without tbe screen. Thus proving, as 
he thought, that the light cf the corona was rich in 
rays at the blue end of the spectrum. 

But Stone, observing the total eclipse of 1874 with 
a spectroscope, considered that the spectrum of the 
inner or lower corona was rich in red light. Asfar 
as I am aware the only other observations bearing 
on the richness of various parts of the continuous 
apectrum of the corona are the observations of Mr. 
Hammond and Padre Denza in 1870. Mr. Ham- 
mond’s observation cannot be considered as deserv- 
ing of very much weight, as he failed to 
observe the well-known green coronal line. 
He states that in the spectrum of the corona, 
observed with an integrating direct vision spec- 
troscope, the red and green were present, while 
the blue and violet were absent. Denza, 
after speaking of the yellow region of the spectrum, 
says—‘' Nel* rimanente campo dello spettroscopio, 
e massimi del lato dei colori meno refrangibili, me 
sembro intravedere la continuazione dello spettro 
continno, ma debolisaimo.“ The question of the 
richness of the continuous spectrum of the corona 
in red or in violet rays is one of much interest. If 
a great part of the light of the corona is dispersed by 
particles small compared with the wave-length of 
light, we should expect to find its light rich in short 
wave-lengths, like the light dispersed by the small 
particles in our own atmosphere. But even the 
outer parts of the corona are not usually described 
by observers as blue, and more than one class of obser- 
vation tends to show tbat the light of the lower parts 
of tLe corona is not chiefly due to light derived 
from the photosphere, and dispersed by small 
particles. The spectroscope shows that no con- 
siderable quantity of the light from the lower regions 
of the corona is due to incandescent gas. And 
there are polariscopic observations which indicate 
that the area of maximum radial polarisation is some 
minutes above the sun’s limb, as if the light of the 
lower corona contained a larger admixture of un- 
polarised light than can be accounted for by the ad- 
mixture of the light which conatitutes the bright line 
spectrum. 

Such an admixture may be accounted for in several 
ways—for example, by assuming that the particles 
floating in the lowor regions of the corona are many 
of them large compared with the wave-length of 
light; or that the particles are incandescent. This 
latter assumption would seem to be favoured by 
Stone’s observation in 1874, that the continuous 
spectrum of the lower corona is rich in red light. 

I should be glad if some of the observers of the 
transit of Mercury, who propose to make spectro- 
scopic observations of external contact, would turn 
their attention to the part of the spectrum below the 
C. line, and observe whether they can detect any 
difference in the brightness of the part of the field 
which corresponds to the disc of the planet. They 
might also, for the purpose of testing M. Janssen’s 
observation, sweep to the violet end of the spectrum, 
though I would remark that it scems extremely im- 
probable, from photometric considerations, that 
euch a difference of brightness at the violet end 
could be detectcd. 

The remarks made by observers with regard to 
the visibility of the moon’s limb outside the sun’s 
disc during partial eclipses (though very cor flicting), 
would lead one to conclude that the brightness of 
the corona is not sufficient, when compared with the 
brightness of our own atmosphere, as illuminated 
by full, or nearly full, sunlight, to form a back- 
ground on which objects can be seen projected. 
Dunkin, Good, Dawes, Hamphrey, Olufsen, Goujon, 

* Rapporti della Commissione Italiana, p. 61. 
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and Schmidt in 1851, Dawes, Bruhns, and Haas in 
1860, and Chrisholm and Tebbut in 1868, looked for 
the moon’s limb outside the sun’s disc, some of 
them making use of small diaphragms and other con- 
trivances to avoid bias; but they were unable to 
detect any trace of it until jast before the sun was 
totally eclipsed. 

The undoubted observations of the dark limb of 
Venus when off the sun's disc may, it is perhaps hardly 
necessary to remark, be entirely due to the trans- 
mitted light of the sun, through the atmosphere of 
the planet, or where Venus is further from the sun’s 
limb to the light of dawn or sunset, illuminating 
clouds along the dark limb of the planet. 

I would suggest also that when Mercury is on the 
sun the slit of the spectroscope should be placed so 
as to be tangential or to cut off a very small are 
from the limb of the planet, and a careful scrutiny 
should be made, with a high power and a spectro- 
scope of large dispersion, of the solar spectrum at 
the part of the field where it is cut off or inter- 
rupted by the limb of the planet. 

I would suggest also that the condition as to 
polarisation of the light of the rings round the 
planet, and of the spot of light upon the disc, should 
be tested with a double image prism, both when the 
planet is coming up to external contact and when 
it is well on the sun’s disc. A. C. Ranyard. 


POLARIS. 


[14268.]— As I do not know, on account of the few 
favourable evenings in our country for good obser- 
vations, when I shall be able te give a categorical 
answer to the question (asked in letter 14190), 
“whether I still see the comites of Polaris?“ I think 
in the mean time that it may be of some intereat to 
say how I was led to this affirmation. In the 
beginning of 1869, M. Secretan, of Paris, returned 
me a tin. object-glass whieh had been retouched by 
Foucault’s method. Amongst the different stars to 
try it was the Pole star, and I saw after no very long 
observation two faint points in the positions later 
published. As this star had been so very much 
observed, my idea was that they were but ghosts. I 
pointed to other stars of the same mag. not far from 
the Pele, and did not see in their vicinity the same 
supposed ghosts. At that time a good observer came 
to my observatory, and wished to observe, and 
declared he saw one new companion. Shortly after 
he made a voyage to Rome, where he saw Father 
Secchi, who, on his report, observed, and wrote me 
on this subject on the 10th April, 1869 -—‘‘ Nous 
avons examiné la Polaire, mais l'air 6tait mauvais oe 
soir là; nous vimes, ou il nous parut voir, quelques 
points autour; mais ayant changé d’oculaire ils 
disparaissaient.”’ I had that year a 16in. silvered 
reflector, and tried with that instrument a confirma- 
tion of my observation, but without result, and I 
abandoned the search. 

In 18741 transformed my observatory; the Ain. 
was sold to the Observatory of Toulouse; but the 
director, before accepting the instrument, requested 
Messrs. Henri, of the Observatory of Paris, to give 
their opinion on the optical part of the instrament, 
and on this subject M. Secretan wrote me :—‘“ Ces 
messieurs ont bien voulu me donner leurs avis sur 
cet objectif. Ils trouvent que c’est un petit chef 
d’ceuvre, et affirment obtenir des résultats superieurs 
à ceux qu’ils obtiennent journellemant avec leur 24 
centimetres.” Remembering then my observations 
on Polaris with that same instrument, I saw in that 
declaration a great presumption that its perfection 
might have shown me a reality, which my 16in. 
reflector could not do. Soon after I received a aque 
equatorial refractor, and this was the time w 
Baron Van Ertborn installed his observatory six 
miles south of Antwerp. What concerns his nephew 
is known, and need not be repeated. We undertook 
then, also with Dr. V. Monckhoven, in Ghent, con- 
tinued observations, the result of which have been 
published. 

As to what regards my further observations, 
which have been long interrupted on account of a 
severe illness, I find in my register that I saw one of 
the two comites (330°—12m.) on September 20th, 
23rd of October, 1876, and 21st of February, 1877. 
Many other evenings gave no result. 

A remark which is not without importance is, that 
your correspondent (letter 11250) published his dis- 
covery (28th of July, 1876) earlier than my letter to 
Le Verrier (23rd of August, 1876), and that thus he 
was not in search of comites whose existence had been 
announced. 


Antwerp, 21st April. 


8 ————— 


“THB ORGAN.” 


(14269.}—*‘ TonomETER” and Mr. Webb are 
both thanked for their remarks ; any really authentic 
corrections of that nature are always welcome in a 
work of such magnitude as The Organ.” The 
authority for the Exeter Hall statement is Hopkins, 
. 468. The aseertion with reference to Ulm was 
made in an American musical journal, started by 
a leading organist of that country a few years ago. 
The former was doubtless correct at the time 
penned. J. W. Warman. 


Ad. de Boe. 
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MIDLAND ENGINES. 
14270. ON R of your correspondents upon page 
127 wishes me to give a side elevation of two classes 
of Midland engines, and the dimensions: — 
In Vol. XXIII., pages 361, 388, and 434, I gave the 


d mensions of No. 134. 


This engine was the one which was fitted with 
the Westinghouse automatic brake, and it ran the 
experimental Automatic” train at the Newark 
brake trials in June, 1875. The engraving I now 
send is copied from a photograph which was taken 
during the time the engine was awaiting its turn, 
at that brake trial. f 

I purposely omit to send the drawing of the 
tender, as the engraving of the engine only will have 
to be very considerably reduced to be of a size 
suitable to the pages of the ENGLISH MECHANIC. 

The Westinghouse brake is shown upon this 
engine, but by the time this letter appears it will 
have been removed and placed upon one of the large 
re-built 800 class of express engines. 

The cause of the brake being removed is that No. 
131 has a tractive force of 86 7lb., and therefore is 
not used for the Scotch express trains, as explained 
in my 87 page 148, No. 32578. There are four 
classes of Midland engines of a somewhat similar 
design, and general outside appearance to No. 134, 
but of a much more powerful type. No. 134 class 
has cylinders 17 x 24, coupled wheels 6ft. 8in. 
diameter, and a tractive force of 86°7lb. No. 96 


trade-unions (and I am sure he does) the best plan 
would be to come amongst the leading spirits, and 
point out the errors in their management of affairs. 
British workmen are not afraid to be told of their 
faults, nor are they without the courage to defend 
their convictions ; but they are very obstinate and 
strong-willed. They are not exactly afflicted with 
‘ invincible ignorance,” but having bought and paid 
for their experience, they are at least as capable of 
judging whether trade-unionism is or is not good, as 
these who so vigorously attack it, basing their 
arguments upon so-called“ facts,” which (with all 
deference) are by no means proved. Sir Edmund heads 
two of the pages of his reprinted letters, ‘‘ Union 
rules are robbery and slavery of workmen.” Permit 
me to ask if there is a lex non scripta of trade-union 
rules, or in what part of the printed rules of any of 
the societies Sir Edmund finds the evidence for the 
statement that it is as ‘‘ untrue as ible” that 
unions only fix the minimum wa A Master 
Builder“ may also say that it is ‘‘ utterly false,” 
and we may have achorus of aggrieved employers 
declaring that they are not allowed to pay their men 
more than a certain sum for certain work ; but does 
any one really credit it? See what itimplies. I 
suppose I may take it for granted that it is only the 
best men who would be paid more than the scale 
price or the agreed sum per hour, and yet we are 
asked to believe that these men are prevented from 
receiving a bigber salary, because the union rules 


class (see Vol. XXV, p. 41) has cylinders 17 x 24, say A carpenter is a carpenter, whether making 
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coupled wheels 6ft. 2in. diameter, and a tractive 
force of 93°73lb. The 1282 class has cylinders 
171 * 26, coupled wheels 6ft. Gin. diameter, and a 
tractive force of 102 083lbs. The last new express 
engines were lately built at Derby ; they are similar 
in power to the 1322 class of bogie engines, built by 
Dubs aad Co. last year, but they have double 
frames, and no bogie.” 


e cylinders are 18 + 26, 
coupled wheels 7ft. diameter, and a tractive force of 
100°285lb. The leading wheels have inside and 


outside bearings, and like all the engines built within 
the last two years they, they have plain splashers 
over all the wheels, and the balance weights are 
forged solid. One of these new engines, No. 1353, 
which commenced to run on the 28th of December 
last, has for the past few weeks been runniog daily 
between St. Pancras and Leicester, in order to test 
its performance upon a 3,000 miles trial.” In 
January last this engiae performed the 15 coach 
test upon the Lincoln line. All this class of engines 
lately built at Derby are working very satisfactorily, 
and several others are under coastruction. 


April 24th. C. E. 8. 


TRADE-UNIONISM AND ITS RESULTS. 

[14271.)—I CANNOT see that any number of 
“ rascals’ amongst the ranks of British workmen 
affects for good or evil the principle of trade- 


unionism (not ‘‘ trades unionism,” because there is | 


no such thing as a trades urion). If Sir Edmund 
Beckett wishes to do any good by his attacks upon | 


mahogany doors for a drawing-room, or deal ones 
for a pig-stye, and at present 9d. an hour is the 
least and the most he is allowed to receive’’—(Sir 
E. Beckett). Suppose in a town there were five 
masters, each employing 50 artisans—say carpenters 
—and suppose that of the 250 one-fifth were worth 
ld. or 2d. an bour more than the others (that is, 10 
in each shop), what would be the result if the union 
said ‘‘ No, you shall not pay more than 9d.” ? Would 
the 200 be able to close all the shops, or would the 
50 find themselves working under one roof? Theidea 
may pass muster with those outside of workshops,“ 
who bave no notion of what working for an exis- 
tence means; but not with artisans, who under- 
stand it just a trifle better. There are in every 
trade a percentage of workmen who, from their 
skill and ability can always obtain work ; these men 
have no need of a union to obtain work, but they 
know that were it not for the action of the union 
their wages would soon come down—down, ay, to 
the level of the unionless ‘‘ sweated tailors,” who 
haunt Whitechapel, and poison the air with their 
presence. We are told that the price of a day’s 
labour must always depend upon the number of 
labourers ready to do it, and we are quite aware of 


the fact; but permit me to ask if there is not some 


limit at which the downward tendency of prices must 
stop. It is so with large ironworkera— millionaires 
who are merely said to be ruined ; bat with artisans 
it is starvation. Given 500 bricklayers and work 
for 100 ouly, is the price to be reduced, so that while 
the 400 are still out of work the 100 are less able to 
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help in their support? In all my experience I never 
heard of a case of men striking against hig 
wages being paid to some of their fellows, and I am 
bound to confess that their opportunities for so doing 
were few and far between, for employers are not 
apt at paying more unless they are asked—that is, 
practically compelled. I have heard of cases under 
piece-work, too, where men were expected to dance 
attendance day after day, and idle about the works 
waiting for something to do, and were actually 
threatened with dismissal because they accepted a 
few hours’ work at a rival factory. I cannot 
follow Sir Edmund through all bis assertions, but will 
await his proof that unions limit the maximum as 
well as fix the minimum of wages. Permit me in 
the mean time to call attention to a fact (a real one), 
which is remarkable, and which deserves attention. 
In the Building News of Feb. 22, p. 202, “A 
Builder asks how it is that Mr. Lascelles can pay 
masons 2d. an hour more than the master masons of a 
certain town pay, and yet tender at a lower figure 
than he (“A Builder”) did. Readers of ours 
would do well to buy the Building News of March 1, 
and read the whole of Mr. Lascelles’s reply on p 227; 
but here is a bit of it :—“ A London builder doing a 
country job cannot afford to pay low rie T 
wants to do the work quickly, and he wants all the 
best men he can . „ and nothing but the offer 
of good wages will draw these men. No Dndon 
builder pays a shilling more than he is compdled.’’ 
Now, I think that one fact, on the authority of a 
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well-known and first-class employer, is worth a 
bushel of imaginary “‘ facts,” strung together as an 
attack upon an (sic) union.” ey may impose 
epee an youthful understanding, but they are too 
glaring to be taken in by those who work in the 
shop. The“ slavery ” of the union isa very pleasant 
slavery to that undergone by those outside of its 
pale; and perhaps some one will kindly calculate 
where wages would stop with a lot of hungry aud 
unscrupulous employers looking after a few jobs, 
and depending upon the residuum of the trade for 
their“ hands.“ What would they not do if the 
union did not, ina way, control competition amongst 
employers? I have not yet seen a reply to that ex- 
cellent letter of Mr. Joshua Rose's, on p. 315, 
Vol. XXVI.—the practical experiences of a clever 
workman disgusted, not with trade-unions, but with 
the systems adopted by employers who render trade- 
unions necessary. How many of our best men have 
followed his example, and left this country to 
obtain their “rights’’ in foreign lands? Surely 
those who can see so much of the injury done by 
trade-unions must have a very large beam in the 
other eye. S. Mayer. 


HANDRAILING. 


[14272.|—I HEREWITH send you a drawing on 
handrailing. My mode of contributing here is 
entirely by induction, and not by deduction, as is 
very often the case with those who contribute on 
handrailing, erroneous as it is with many. In the 
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first I shall with Figs. 1, 2, 3, and 4. 
Th's is done by hic projection, for the sake 
w the cube, Fig. 3, is cut 
make the 
l 3 f Now, to find out 
the section as in Fig. 3 proceed thus: First la 
the plan, Fig. 1, and draw the lines, 2, 3, 4, 5, 
the angles of the cube; next transfer these 
Fig. 3, which will give the width of the 
this case make the line of section in Fig. 
3 the same length as the diagonal line in Fig. 4, the 
— — line of which will represent the height 
33 Well, next make the cube in Fig. 
he lines intersecting in Figs. 1 and 3; mark 
the line of section also. Now it is produced to make 
the section as shown in the dotted lines, Fig. 3. 
Without any further explanation I think that it is 
sufficiently elucidated to those who have a knowledge 
of orthographic projection. 

Now we shall proceed with Figs. 5and6. First 
lay down the plan of the well as shown in Fig. 5; 
next make the line, a a, square from this line ; 
the height m m, and draw the diagonal line, 
mm, also. Next make the line d g. e gaat 
right angle to m m; join m a, am; make mn 
parallel to am, and n m parallel toam. This will 

uce the et section, as shown in the position 

the plan, and face mould can be produced by 

ordinary lines, or by the trammel system. 

done, as shown in Fig. 8, by means of a 

the two lines on the lath mark out the semi- 

te and semi- transverse diameter, and 

should be notched so as to slip on the edge of the 

board and the upright piece; this will produce the 

ellipse. A cylin section may be considered the 
ellipse quite as much as the conic section. 
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Next you want to find out the bevel; proceed 
thus: Make the line, b, equal to the line, a m, one 
of the contour lines in the oblique section. This will 
be looking at the plan of the well at aright angle 
before you. Then from or with nb as radius de- 
scribe an arc, b a, and again, with a as centre with 
radius, a a, describe another arc, ac. Again, with c 
as centre with radius c n, describe the are, n m; join 
cn, m o, ando a. This will produce the diagram 
as shown in Fig. 7. 

I also show in Fig. 9 the falling mould, for those 
who may wish to apply it on the rail. Mr. Riddell, 
in his book on handrailing, has dispensed with the 
falling mould, which comes near enough for practical 

First lay down the planof the rail, asin Fig. 
1, with the number of winders (in this case 6), and 

ing to the point, a, in the plan, from a line in 
the centre of the spin. Next find out the stretch out 
of the well—thus: Make òa = 2b a in the well; 
then, with a as centre, with a a as radius, describe 
the arc ab, and again, with b as centre, with the 
same radius, describe another arc, aa. ap 
these points of intersection make the line, ag, e 
the line c g, and bring it out to c c by the dotted arc 
shown here. Next make out the number of winders 
on this line. Make the height h b, with two flyers 
— —— bottom; then make the line Ic, which 


better 
which will be more accurate. Next make the 
two flyers, b b, bb, at the top and bottom, aud ease 
shown here, which is the general method of 
This will complete the falling mould. 
Concoil. 


EMERY WHEELS. 


[14273.]—I Have to thank you for your able 
critique upon my recent emery wheel paper at the 
Society of Arts. Will you allow me to make a few 
remarks in explanation? I am strongly of opinion 
that the solid emery wheel has its own special field, 
and is not suitable for every class of work, and this 
is one of the great difficulties the manufacturer has 
to contend with, inasmuch as users frequently do 
not share this view, and persist in attempting to get 
utterly unsuitable work from a wheel. Large masses 
of metal are unquestionably best treated in other 
ways, but the great point is to induce users, or 
would-be users, to believe that an emery wheel will 
not do work of precision without mechanical aid 
any more than a steel tool. Why should it? and 
yet every day persons are found blaming an emery 
wheel use it will not give, say, a true flat sur- 
face to work held against it in the hand, or on a 
simple rest, when, to obtain the same result with a 
steel tool, they would traverse the said work on a 
properly constructed sliding bed. The emery wheel 
wants as good mounting as the steel tool. Give it 
that, and there is much work it can do more 
economically than its older rival. As to the dust 
caused by grinding, in a properly constructed 
machine no injury can accrue, but adjacent tools 
may certainly suffer. Emery grinding, if used 
largely, should either be carried on apart from 
lathes and other machines of precision, or an exhaust 
fan used to suck off all the débris. This is easily 
applied, and is a very cheap and useful adjunct. In 
conclusion, may I add that my works at East Green- 
wich are freely open to visitors, whether intending 
buyers or not, every Tuesday and Thursday, from 
10 to 6, where the most practical information obtain- 


able by actual using may be obtained, and will be 
gladly afforded by my firm. A. H. Bateman. 


IMPROVEMENTS IN BICYCLES. 


[14274.])—REFERRING to the improvements de- 
scribed on p. 132, in your No. 682 (April 19tk), it 
will perhaps interest some of your readers to know 
how I converted a Special Challenge bicycle into 
a tricycle which can be mounted and dismounted 
whilst at rest; at the same time that it will tur. 
sharp corners, and possesses all the best qualitics 
of a bicycle, with the additional safety of a third 
wheel and double brake power. First I removed the 
old axle and trailing wheel from the lined fork of 
the backbone, and got a duplicate wheel to match. 
I then fixed in the lined fork an axle about 18in. 
long, the projecting ends of this axle outside the 
fork being each made with two cones, and upon each 
end I fitted a trailing wheel, the two small whee's 
being 12in. apart; that is to say, each Gin. outside 
the centre line of the driving wheel. A roller brake 
was fitted to each wheel, both brake levers being 
keyed upon one spindle, and both applied simul- 
taneously by turaing the handle in the usual manner. 
The central portion of the axle inside the fork forms 
a low step for the right foot, and there is a step 
(rather lighter than usual) fixed on the left side of 
the backbone. I inclose a rough sketch of the 
“ converted special,’’ as it now appears. 


The fault of all tricycles hitherto made appears 
to me to be the great width apart of the two wheels 
which support the rider, the obtainment of a broad 
base being considered absolutely necessary for safety, 
the result being that when travelling upon aa 


unevef road (all three wheels bulag ayoga upon the 
ground) the swaying motion of machine is at 
all times unpleasant, and sometimes dangerous. 

My way of remedying this defect is to place the 
two hind wheels as near together as is possible, 
bearing in mind that the machine must be capable 
of standing alone, and of being mounted and dis- 
mounted whilst at rest; and I found by experiment 
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that about 12in. apart gave the necessary stability; 
at the same time that the wheels being so near 
together the least inclination of the body will cause 
the machine to incline in either direction, as readily 
as a bicycle, so that sharp corners may be turned 
with perfect safety, and in running upon uneven 
roads there is no unpleasant swaying motion, as the 
machine runs upon whichever wheel is upon the 
highest ground. Alderley Edge. 


ADULTERATION OF FOOD DETECTED 
OATMEAL. 


[14275.|—Tue Oat (Avena sativa) is the hardiest 
of all the cereals, the seed of which, after having 
the outer covering or husk removed and going 
through a process of milling, is called oatmeal, and 
which forms a most valuable article of food, being 
very rich in gluten, fatty matter, and phosphates, 
which are so necessary to the healthy development 
of the body. ‘There are a number of preparations 
of oatmeal sold under various names as patent 
groats, which consists only of the very finest parts 
of the seed, and which forms a most valuable diet 
for invalids. 

The ordinary oatmeal that is sold, like otber 
articles used as food, is frequently adulterated, the 
adulteration being the admixture of barley meal, 
husk, Ke, but by means of the microscope all these 
are easily detected. The starch granules of the oat 
are rather small and polygonal in shape, and the 


'| hilum is only visible in some of the granules. It 


also bas a peculiarity of cohering together, forming 
rounded bodies, and when seen under polarised light 
does not exhibit the usual black crosses ; while the 
starch of barley is nearly circular, and is much 
larger than that of the oat, and when seen under 
polarised light in glycerine exhibits a faint black 
cross. A small quantity of oatmeal under examina- 
tion should be placed in a piece of muslin, and the 
etarch carefully washed out in water. When the 
starch has settled, the water should be carefully 
poured off, and a small quantity of the starck placed 
upon a glass slide, and a drop or two of glycerine 
added, and the starch diffused through it, and then 
examined with a łin., when the presence of barley 
starch will be easily detected. 


When husk or rabble is present, the oatmeal has 
a brownish or branny appearance ; but when a little 
of the oatmeal is diffused through water, and 
examined with }in. power, the admixture will at 
once be detected, and also by the amount of ash. 


In the woodcut 1 is oat starch; 2 is barley starch. 
Albert Smith. 
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KENTISH RAGSTONE AND CRYSTALS. 


[14276./— By letter 14218, p. 122, from Mr. Col: 
lins, deciding the case, I considered the controversy 
closed; but G. J. H.” has in letter 14254, p. 167, 
continued the discussion, taking exception to some 
statements of mine in letter 14217, p. 122, which 
were perhaps needlessly severe. 

In the communication referred to, Mr. Collins 
might have been somewhat more explicit, and given 
some explanation with reference to his method of 
determining the crystalline form in this case, as 
several subscribers to the ENGLISH MECHANIC ex- 
presse to me a wish to know how Mr. Collins had 
arrived at his conclusion. 

I inclose to the Editor some specimens of the 
crystals referred to, in which perhaps he will kindly 
see that the two planes in No. 1 are apparently at 
right angles, and indicate, I think, a cubic cleavage ; 
while in No. 2 the planes include an angle of abont 
110°, appearing to indicate an octahedral cleavage ; 
while No. 3, in my opinion, decidedly exhibits a 
rhombohedral cleavage. Other crystals split rough, 
not exhibiting any cleavage planes. These con- 
siderations, together with the close resemblance to 
the form of pentagonal dodecahedron, led me to 
believe them to be what I stated they were. But as 
go eminent an authority as Mr. Collins has decided 
that the crystals are short bexagonal prisms, with 
trihedral summits, I must acquiesce in his decision. 

Hugh Clements. 


THES ALKALOIDS OR ORGANIC BASES 
— ANILINE (MAUVE, MAGENTA, 
BMERALDIND, ROS EINE, VIOLINE)— 
CAFFEINE, NICOTINE, QUININE, 
MORPHINE, AND STRYCHNINE. 


'14277.}-—-THE alkaloids or erganic bases form a 
large and important class of substances. They have 
been termed alkaloids because most of them, like the 
alkalies, exert a basic reaction on red test- paper, and 
organie bases, because, like inorganic bases, they 
combine with acids forming salts. The inorganic 
bases are composed of two elements, while the 
organic are composed of three or four elements, of 
which nitrogen is an essential with carbon hydrogen, 
and often oxygen. They have been divided into the 
natural and artificial, The natural are found in 
plants and animals, and the artificial alkaloids are 
similar in composition and properties, and can be 
prepared by chemists. 

The vegetable alkaloids contain carbon, hydrogen, 
and nitrogen, and most of them contain oxygen 
besides. They possess basic properties, and combine 
with hydrochloric acid and platinic chloride to form 
double salts, insoluble or difficultly soluble in water. 

They possess alkaline properties, and neutralise 
the acids forming crystalline salts, have generally a 
bitter taste, and form the active principles of tea, 
coffee, tobacco, opium, pepper, cinchona bark, nux 
vomica, &., in which they are found. 

Of the animal alkaloids, quanidine and methyl- 
uramine contain carben, hydrogen, and nitrogen ; 
while others contain oxygen, besides such as urea 
found in avimal urine, and kreatine and kreatinine 
found in the animal juices. 

The artificial alkaloids consist of the amines and 
their aralogues. These are monamines, diamines, 
triamines, and tetramines; and there are primary, 
secondary, and tertiary monamines and diamines. 
Then there are the phosphines, arsines, bismuthines, 
and stibines. For farther information as to the 
nature of these artificial alkaloids the reader is 
referred to substitution products. 

Most of the vegetable alkaloids are soluble in boil- 
ing alcohol, and assume the crystalline form on 
cooling. The plants containing the volatile bases are 

enerally digested in weak alkaline solutions and 

istilled, when a portion of the ammonia comes over 
with the other products, which are neutralised with 
acid, evaporated and digested with alcohol, which dis- 
solves the basic sulphate. This sulphate is agitated 
witha strong solution of ether and potassic hydrate ; 
the etherial upper layer contains the volatile base 
which is obtained by distillation. 

The vegetable bases, when dissolved, may be 
precipitated by a solution containing tannic acid, 
such as decoction of oak bark and leaves of the 
elm, chesnut, &c.—green tea and tiacture of gall 
nuts forming insoluble tannates, so that tannic acid 
is an antidete against poisoning by these bases. 
These bases are separated from the acids with which 
they are generally combined in the vegetable, by 
adding water and hydrochloric acid or sulphuric 
acid to the vegetable matter, when the mineral acid 
displaces the vegetable acid and forms an easily 
soluble salt. And when an alkali, or an alkaline, 
earth is added, the organic base is precipitated and 
dissolved in boiling alcohol, from which it crystal- 
lises on cooling. 

Aniline, one of the most important of the artificial 
alkaloids, is largely prepared from the liquor ob- 
tained in gas-making from coal, which contains 
aniline in small quantities and benzol, together with 
various other subetances. Nitric acid converts 
benzol, CHs, into nitro-benzol, thus: CoHe + 
HNO; = CH; NOg + OHsg, and by distilling two 


of acctic acid in metallic evlinders gradually raised 
toa red heat, when CH: (C, H,) aniline, with other 
prodacts, comes over, which are redistilled at a 
temperature between 170° and 190 C., when com- 
mercial aniline is obta ned. It is also formed by 
the reducing action of sulphuretted bydrogen on 
nitro-benzol, thus: NO(C;H;) + 3SH, 
NH,(C3H;) + S, + 20H» Other reducing agents 
have a similar effect. Itis obtained by distilling 
indigo with a strong solntion of potassic hydrate, 
when anthranilic acid is formed, which is heated in 
a retort, when aniline is condensed in the receiver. 
It is redistilled to obtain pure. The reaction 
is as follows—viz.: C.H, NO + 4KHO + OH: 
(C;H;)NHe + 2COKoz + 2H». It is also formed 
by the distillation of nitro-tolnol with lime, thus: 
C;-H;NO: + CaO = (C:-H-)NH: + COCao“. Aniline 
is a colourless thin oily liquid, having a hot aromatic 
taste, and an agreeab’e odour. It is poisonous, a 
dozen drop: being sufficient to kill a rabbit. It 
boils at 182°C., is very volatile, and does not freeze 
at — 20 C. When exposed to the air it assumes a 
resinous consistency and a brownish colour from the 
absorption of oxygen. It is slightly heavier than 
water, baving a specific gravity of 1°028. It is 
soluble in water, and is dissolved in all pro- 
portions by alcohol and ether. Unlike the other 
alkaloids, it has no reaction on red test paper. 
It forms with acid a large number of beautiful 
crystallised compounds. It can be distinguished 
from every other compound by the beautiful violet 
produced by mixing it with a solution of chloride of 
lime, and with chromic acid it yields a black, blue, 
or green precipitate. It has a high refractive 
power. It does not conduct electricity. 

From aniline a large number of derivatives and 
substitution produots are formed, which throw con- 
siderable light on the theory of organic chemistry. 
The sulphate of aniline is used therapeutically, and 
is prepared by saturating aniline with dilute 
sulphuric acid, evaporating to dryness, and extract- 
ing with boiling alcohol, which leaves the sulphate 
in white scales on cooling. Cyanogen combines with 
it directly, forming cyaniline (CH,) NH (CN). 

By substituting chlorine (or bromine) for the 
hydrogen in the phenolradical of aniline, we obtain 
mono, di, and tri-chlorine anilines, (CH CI) NH, 
(Cs HC Ii) NH, and (C, Hz Ola N Ha respectively. The 
basic character gradually becomes weaker, until 
three atoms of chlorine replace three of hydrogen, 
when the compound becomes neutral. 

Nitraniline has been produced by the replacement 
of one atom of H by NO:. By far the most impor- 
tant application of arilineisin dyeirg. The beauty, 
variety, and magnificence of the colours obtained 
from coal tar is unsurpassed. 


From aniline we obtain the well-known coloars— 
purple, magenta, emeraldine, roseine, violine, &c. 


Mauve or aniline purple can be prepared by mix- 
ing equivalent proportions of potassic dichromate 
and aniline sulphate, when a black precipitate is 
formed, dried, and digested repeatedly with coal- 
tar naphtha until all resinous matter has heen sepa- 
rated. The residue is dissolved by alcohol trans- 
ferred to a retort and distilled, when the purple is 
left behind. 

Magenta or rosaniline can be prepared by the 
action of mercury, nitrate, or aniline, or by the 
action of stannic chloride SnCly on aniline. The 
liquid is boiled, water, added and reboiled, and 
saturated with NaCl, when this colour is precipitated. 

Emeraldine is prepared by acting on a mixture 
of aniline and hydrochloric acid, with potassic 
chlorate to oxidise the aniline and produce a dark- 
green precipitate, which becomes olive green on 
drying. 

Roseine is prepared by adding two parts of 
plumbic peroxide PbO, to one of aniline sulphate, 
and boiling. Filter and evaporate for some time 
when resin separates, now add an alkali when this 
substance is precipitated. Filter to separate the 
precipitate, dissolve in alcohol and evaporate, when 
a metallic-looking substance is left. 

Violine is prepared by boiling two parts of sul- 
phuric acid and one of aniline with some water and 
adding some plumbic peroxide, rebcil and filter hot. 
Boil the liquid with potash, filter off the precipi- 
tated colouring matter, wash with water and dis- 
solve in dilute tartaric acid. Filter and evaporate 
for some time, filter again and precipitate by an 
alkali, dissolve in alcohol and distil, when a bronze- 
coloured substance is left. 

Caffeine or theine (CsHiaN409) may be extracted 
from tea or coffee by making a strong decoction in 
water, adding plumbic acetate, which forms a pre- 
cipitate of plumbic caffeotannate. The lead is sepa- 
rated by passing SH. throngh the liquid. The 
caffeine is left in solution which is concentrated, and 
it is crystallised from alcohol in long white silky 
needles. Or put a paper cone over a watch glaas on 
which there are some fi nely-powdered tea leaves, and 
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a volatile or essential oil, and not caffeine that gives 
to tea its peculiar flavour and aroma. Caffeine con. 
tains almost 29 per cent. of nitrogen, about twice 
the amount contained in albumen. It appears from 
some experiments that the caffeine in tea causes the 
disintegration of the bodily tissues to be less than 
they otherwise would be. On tbis account it saves 
food to a certain extent. If about seven grains of 
caffeine be swallowed it perceptibly quickens the 
circulation of the blood, excites the imagination, 
and produces a peculiar kind of intoxication, result- 
ing in sleep. When caffeine is oxidised ib is con- 
verted into amalio acid CsH;N2O,, methylamine and 
hydrocynuie acid. The changes that caffeine under- 
goes in the system are not definitely known: Boil- 
ing water and ether dissolve largely, and aleohol 
and cold water sparingly. When heated it fuses, 
and it sublimes without decomposition. It forms 
crystallised salts with sulphuric and hydrochloric 
acids. It forms with argentic nitrate a compound 
which may be crystallised from boiling water. 
Strong nitric acid forms a yellow liquid, producing 
nitrous fumes, decomposing the caffeine, and 
when ammonia is added a fine purple colour is pro- 
duced, and methylamine is eventually formed. 
When boiled with potash, methylamine is also 
produced. 

The following table gives an approximate percent- 
age composition of tea and coffee :— 


Tea Coffee. 
Tannin . 26 si 4 
Fibhr?ʒt??k 20 cis 35 
Gum . 18 ia 9 
Caseine 0 ee 15 oce 13 
Water Seesessesese6eeues 5 ese 12 
Minerals arais O a 7 
Fat C 4 eco 12 
Caffeine ne cee 3 eee 1 
Svat ĩ 3 Js 6 
Aromatic oil ............ 1 trace 
Starch messes... PACH trace. 


Nicotine (CyjH,sNe) is prepared by evaporating 
an infusion of tobacco in water to a syrupy consis- 
tency, and adding twice its volume of alcohol. The 
upper layer containing the salts of nicotine is 
decanted, evaporated to a smaller bulk, mixed with 
an alkaline solution, and agitated with ether, which 
dissolves the nicotine. The mixture is decanted 
from the surface, and oxalic acid in powder added, 
when an oxalate of nicotine is formed, and falls to 
the bottom of tho vessel. It is washed several 
times with ether, and the nicotine is separated by a 
solution of potash and ether. This solution is 
decanted into a retort, through which a current of 
hydrogen is transmitted. The ether and ammonia 
are expelled after being hented for a day toa tem- 
perature of 140° C., when the temperature is 
increased 40°, and the pare nicotine distils over. 

Nicotine is one of the natural volatile oily bases, 
having no oxygen in its composition. It forms the 
active principle of the tobacco plant, being found in 
tke roots, leaves, and seeds, forming from two to eight 
per cent. It is combined with citric and malic acids. 
It is a colourless oily liquid, having a specific gravity 
of 1:027 at 19° C, and boils at 250° C. It is very 
poisonous, one drop being capable of killing a dog. 
Ether and alcohol dissolve it readily, and water mode- 
rately. It is very inflammable, and burns with a 
smoky flame. When exposed to the air it absorbs 
oxygen, becoming brown and solid. 

Nicotine may be written <4 N(C; H,)“ , in 
which C,H; would represent the H3 of NH3, and 
this substance would therefore correspond with two 
atoms of ammonia (NH3) 

Iodina and chlorine, with nicotine, produce raby 
red and blood-red liquids respectively. 

Nicotine forms white precipitates with salts of 
zinc, lead, and mercury, but with cupric salts it forms 
a blue solution. It combines with Mel and Etl. 

Nicotine canses the plane of polarisation of a ray 
of light to rotate to the left. 

Quinine (C2OHesN209) is prepared by boiling the 
pulverised bark of the yellow cinchona with ten 
times its weight of water, acidulated with one per 
cent. of sulphuric acid, which dissolves the bases 
present. The liquid is strained, and when cold is 
treated with sodic carbonate, and the precipitate 
formed is submitted to pressure and the action of 
alcohol, which dissolves the bases. On cooling, the 
cinchonine crystallises, and more is obtained by 
distillation, while the quinine remains in solution. 
The liquid is now neutralised by sulphuric acid, and 
the two bases, quinine and cinchonine, are separated 
by crystallisation, the eulpbate quinine crystallising 
first, being least soluble, and the quinine is precipi- 
tated by adding ammonia to the sulphate. 

Quinine can be separated from cinchonine by 
ether, which dissolves the former and not the latter. 
Qninine may be crystallised in silky needles by 
allowing its alcoholic solution to evaporate. 
erystallises with six atoms of water. It dissolves 


heat over a spirit lamp, when crystals of caffeine | readily in alcohol, ether, and acidulated water, but 


will condense on the cone, Caffeine occurs in tea 
to the extent of from two to six per cent. In coffee 
one per cent. is found, and in the kola-nut of Central 
Africa twice as much. However, the usual quantity 
in ordinary tea is between two and three per cent. 


parts of nitro-benzol, three of iron tilinga, and two | It has a slightly bitter taste, and is inodorous. It is 


ia comparatively insoluble iu water. It combines 
with acids, forming acid and neutral salts, of which 
the acid ones are most soluble. Of these saltes the 
sulphate is the most important, as it is extensively 
used in medicine. ; 
Both quinine and its salts bave a very bitter 
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taste. Quinine has a decided alkaline reaction. 
When ammonia is added to a mixture of chlorine, 
water, and a quinine salt, a greon colour is observed. 
When distilled with caustic potash it yields quinoline 
N(CoH;)"”, an oily base. The quinine salts give 
precipitates with oxalic, tartaric, and gallice acids 
and salts, and with argentic and mereuric nitrates. 
When chlorine is passed threugh water in which 
quinine is suspended the alkaloid is dissolved, various 
shades of colour bejng produced. Quinine causes 
the plane of polarisation of a ray of light to rotate 
to the left. The sulphate of quinine orystallises in 
snow-white needles soluble in aloohol, and only to a 
eligbt extent in water. When heated it fuses, 
emitting a phosphorescence. The acidulated solu- 
tion exbibits the phenomenon of fluorescence. An 
acid sulphate is obtained by dissolving the sulphate 
in sulphoric acid, and concentrating. It is soluble 
both in alcohol and water, and crystallises in small 
needles. Iodine and the sulphate combine, forming 
fiat plates, which polarise light. The sulphate is 
expensive (the price has risen lately), and is, there- 
fore, liable to adulteration. It is adulterated with 
the sulphate of cinchona, which may be detected 
adding ammonic hydrate and ether, when the 
cinchona floats between the two liquids, and the 
quinine is dissolved. 
icine, when present, produces a red colour, 
when sulphuric acid is added. Stearic acid is 
detected by its insolubility ia dilute sulphuric acid. 
Sugar, by being soluble in cold water and boracic 
acid, imparts a greenish tinge to the alcoholic 
flame. Chalk, gum, gypsum, magnesia, and starch, 
other adulterants, are insoluble in alcohol. 


The citrate of iron and quinine is another prepara- 


tion used in medicine, as well as the solution of the 


sulphate in tincture of orange peel. 

Morphine (C\;HisNO3), is the only one of the 
alkaloids of opium that is soluble in lime water, and 
advantage is taken of this property to extract it 

opium. An infusion of opium in water is 
boiled with milk of lime, which dissolves the mor- 
phine, leaving the other opium alkaloids and undis- 
solved lime, which are filtered off. The filtered 
liquid is boiled, and NH,Cl added to neutralise the 
lime, when chloride of lime is formed, ammonia is 
dissipated by the heat, and the morphine is preci- 
pitated. It is purified by dissolving in HCl, adding 
milk of lime, and reprecipitating by sal-ammoniac, 
when morphine is deposited in short rectangular 
prisms containing two parts of water of crystallisa- 
tion. Or an infusion of opium is made in water and 
filtered, and the solution is concentrated and neu- 
tralised with chalk. A solution of calcic chloride is 
added which preeipitates calcic meconate, while the 
hydroehlorate of morphine remains in solution. 
The meconate is filtered off and the liquid evapo- 
rated, pee the morphine crystallises out as 

ra 


Morphine readily combines with HCl and 
CHsCOHO forming the bydrochlorate and acetate 
which are frequently used in medicine, expecially 
tke hydrochlorate, to induce sleep or allay pain. 

is alkaloid occurs in opium, together with nar- 
cotine, laudanosine, papaverine, codeine, meconic 
acid, &c. It is one of the principal narcotic con- 
stituents of opium, forming about one-tenth of it 
by weight. Boiling water dissolves twice the quan- 
taty that cold water does, in which it ia eparingly 
soluble, and it is dissolved freely by alcohol, but not 
at all by etber. The morphine salts are crystallised 
readily, and are insoluble in ether, but soluble in 
alcohol and water. Morpbine forms salts with 
methyl and ethyl iodides. Ferric chloride gives 
with morphine a blue colour; a mixture of H.SO, 
and HNO; gives a green, and HNO; alone gives an 
orange colour. Tannic acid produces a bulky pre- 
cipitate. Morphine changes the yellow colour of 
turmeric paper brown, and both it and its salts 
have a bitter taste. Like quinine, nicotino, aud 
other alkaloids, it rotates the plane of polarisation 
to the left. The hydrochlorate is its most important 
salt. It dissolves freely in water containing a little 
HCl, and in alcohol. It erystallises in needles. 
Other salts used in medicine are the acetate and 
citrate. Lozenges are also made containing 1-36th 
of a grain each of the hydrochlorate. 

Strychnine, CziHzzNzOs, is prepared by boiling 

nux vomica in alcohol and water separately, 

when strychnine dissolved in water is obtained, to 
which magnesia is added, when the strychnine is 
net free, and is dissolved by boiling alcohol and dis- 
tilled. It is then dissolved in dilute sulphuric acid, 
when a sulphate of strychnine is formed, and am- 
monia is added, when a sulphate of ammonia is 
formed, and the strvchnine is precipitated. Or 
the ground seeds of the nux vomica are boiled with 
alcohol slightly acidulated with H-SO,, and neutra- 
lised with lime, which precipitates extraneons 
matters, while the bases remain in solution. The 
alooho! is dissipated, and the residue is treated with 
water slightly acidulated, and, on adding ammonia, 
strychnine with bracine is precipitated. These are 
converted into nitrates, and the nitrate of strych- 
nine crvetallices first, leaving the brucine in solu- 
tion. Strychnine forms about 1-70th of the St. 
bean, and it is obtained from nux 

vomica. The nux vomica is about an inch 


in diameter, round and flat, tough, inodorous, 
and intensely bitter. These seeds are impo 
from the East Indies. They are very poisonous—a 
few grains being sufficient to kill a dog, but it 
appears that it does not produce the same relative 
effect on different species of animals. The ground 
nut and extract are also used in medicine. Strych- 
nine crystallizes from dilute alcohol in octahedra, 
but it is insoluble in absolute alcohol and ether. It 
is soluble in chloroform and tbe eesential oils. 
Bromine and chlorine form substitution products 
that are still basic. A crystallised compound is 
formed when iodine is triturated with it, from which 
stryehnine is obtained by the action of acids When 
distilled with KHO it produces quinoline, N(CyH;)”, 
a colourless basic oily liquid. It forms a compound 
with ethyl iodide. Strong HNO; turns pure strych- 
nine yellow, but if brucine is present an orange-red 
colour is produced. When strong H.SO, and potassic 
dichromate are added to a amall quantity of strych- 
nine a violet colour is produced, changing to rose. 
When a strong solution of eulpho-cyaride is added 
to a solution, crystals are formed immediately. And 
crystals are formed if tartaric acid is added to a 
solution of a salt of strychnine, and also hydrie 
potassic carbonate. Sulphurie acid forms a neutral 
salt with strychnine, with auric chloride, AuCl; ; the 
sulphate or other salt, gives a blue colour. Strych- 
nine may be detected in cases of poisoning by render- 
ing the liquid supposed to contain it alkaline, then 
agitate with chloroform, which will dissolve strych- 
nine if present. On evaporation strychnine remains 
behind. Itis taken up by HCl, and tested by some of 
the characteristic reactions given above. 


Hugh Clements. 


——— 


ON THE MBASUBEMENT OF THE AN. 
GULAR APERTURE OF MICROSCOPIC 
OBJECTIVES. 

[14278.]—THERE are some points to which we 
wish to advert in the last three lettera of Mr. 
Wenham, in the ENGLISH MECHANIC, on the 
subject of the measurement of the angular aperture 
of microscope objectives. In the first of the series 
(No. 14077), March 8, 1878, p. 629, that gentleman 
says that additional lenses used as examining 
lenses are ave to increase the apparent angle by 
elongating the focus. In our own experiments we 
have not found it so. 

Again, he states that, if half the front lens of the 
objective is obscured by a screen touching it, half 
the light, but in some cases little of the angle is 
lost. In our observations when the screen is in 
close contact with the object-glass, and a biconcave 
lens, with a step to keep the eye central, is used as 
an examining lens, half the angle as well as half 
the field is always cut off. 

He then refers to the result of placing a small 
stop of known diameter on the front of the objec- 
tive, in which caso the sector angle is found to be 
larger than could be admitted by such a stop from 
a cone of rays issuing from the axial focal point. 
This subject is continued in his letters of March 29 
(14152), p. 68, and April 19 (14226), p. 142, a 
narrow adjustable slit being substituted for the 
stop, and an immersion 1-5th aud a dry 2-3rds 
being experim2nted on. 

When the adjustment is closed, we agree in 
principie with Mr. Wenham; but the result is 
quite different, as we shall proceed to show, when 
the glasses are eufficiently separated. In all cases, 
as far us our limited means of experiment have 
enabled us to ascertain, when the adjustment is 
close, the sector angle is greater than what Mr. 
Wenham calls the true aperture ’’—+.¢., that 
calculated from the fooal distance and the diameter 
of the spot of light, or (which is the same thing) of 
varying apertures of less measurement than that 
apot. Bat we find, also, that there is a point in the 
adjustment at which the two angles coincide ; and 
that, if the glasses be still further separated, the 
disproportion is reversed, and the calculated angle 
much exceeds that given by the sector. If, after 
this, the separation is carricd still further, the 
calculated angle is increased, the focal distance 
shortened, the diameter of the spot of light 
widened, but the sector angle is lessened, because 
the back lenses will not allow a larger angle to pass. 

To illustrate the preceding statements we adduce 
an experiment. Not having an immersion 1-5th, we 
took a dry 1-5th, of which the focal distance, close, 
is ‘U26uin., and the diameter of the spot of light 
04. These data give a measured angle of about 
70°, the sector angle is 100. ‘The adjustment of 
this glass bas a run of about 33 turns. When 
opened 14 turn, the diameter of the epot of light is 
6417, focal distance 02, giving about 92 calculated 
angle. The sector angle comes out 91°. 
another half turn back, the diameter of the spot 
of light is 0121; the focal distance, 073; calcu- 
lated aperture about 100°; sector aperture, 84’. 
When the adjustment is fully turned back the back 
lenses will only pass 82°, while the calculated angle 
is 135°. 
Mr. Wenham will now perceive the import of 
our query in the ENGLISH MECHANIC of April 12 
(14206), p. 120, which he was so good as to notice 


rted | p. 141. 


of atrial of his Zeiss oil-immersion 
lines. From my experiments on a test-plate received 


in the following number of that publication (14266), 
The remarkable point is this: — The cendi- 
tion of an object-glass in which it appears to resolve 
best is precisely that in which, though the sector 
angle is the largest, the aperture calculated from 
the focal distance, and the diameter of the spot of 
light is very much the smallest—i. e., when the 
glasses are close. One would expect, à priori, that 
the resolving power would, under such conditions, 
be at the lowest. We refer, of course, to objects 
mounted dry. 

In using the smaller stops there is a liability to 
enormous error—sometimes more than double— 
unless they are kept closely in contact with the 
actual surface of the glass. The setting of the 
objective may thus materially vitiate the result, 
unless this is attended to by preventing actual con- 
tact. We have found a difficulty in measuring the 
apot of light by dried milk; for, as the focuses of 
the two are not in the same plane, no sharp edge of 
the spot can be so obtained. When the milky sur- 
face is in focus the edges of the spot are undefined. 
We notice that the 1-5th used by Mr. Wenham 
seems to have had an unusually large spot of light 
—O7in. 

Iu concluding this letter, we would remark that, 
though Mr. Wenham’s last experiments show that a 
certain method of estimating angular aperture cannot 
be relied on, we are sure that he will agree with us 
that it would be unphilosophical to infer hence that 
all means of ascertaining that aperture must neces- 
sarily be vitiated with error in the same, or near! 
the same, degree. We hope shortly, by the indul- 
gence of the Editor of the ENGLIsH MECHANIC, to 
give the resulta of some experiments upon another 
plan. Martin M. Bull. 

Richard Nickols, M.B.C.8. 


Jersey, April 24. 


CARL ZBISS’S NEW OIL-IMMBERSION 
OBJECTIVE. 


'14279.J]—IN my letter (14253) on above there are 
several typographical errors, which I think it neces- 
sary to oorreet. On p. 166, in the 10th line from 
below, the words covers of are transposed. It 
should read thus:—‘‘An immersion fluid, the 
refractive and dispersive indices of which are as 
nearly as possible the same as those of crown glass, 
of which both the front lens and the covers of micro- 
objects consist.” 

On p. 167, line 35 from above, read :—‘‘ Professor 
Abbe calls the product of the sine of the angle,” 
&c., and not ‘‘ the size of the angle,” &c. 

On p. 167, line 19 from below, read :—Dr. W. J. 
Dickson, of Hackney (late of Falkland). 

I would like to add to my letter (14253) that this 
oil lens is especially suitable fer petrographic work, 
because unpolished rock sections will become quite 
transparent by the use of this oil, or if the section is 
covered it may be examined to a greater depth in 
consequence of the great amount of light transmit 
ted by this new objective. 

Some of my correspondents seem to think that the 
use of essential oils as immersion fluids might be 
prejudicial to the stand and the brasswork, but this 
is not the case, as a very small drop of oil of the size 
of a pin’s head suffices at a time, and this can easily 
be wiped off with a little blotting - paper. 


Glasgow, 27th April. Adolf Schulze. 


{14280.]—TuHe letter of Mr. Adolf Schulze (14253 
is very interesting ; perhaps he will give us the result 
4 on Nobert’s 


a week or two ago from Nobert, I am inolimed to 
consider the separation and sharp definition of the 
lines of the 19th band a much more difficult matter 
than the resolution of any test diatom which I have 
hitherto met with. By the aid of the reflex illumi- 
nator, used in the manner previously described by 
myself and others in these , I have been able 
to separate these exquisitely slight and fine lines with 
great distinctness, both with Zeiss’ 1-25 and Seibert’s 
1-50 immersion. 

These lenses, the latter in ticular, of course 
require extremely accurate adjustment, and close 
attention tothe intensity and incidence of the illu- 
minating pencil to obtain the best result. Notwith- 
standing the laudation bestowed by Dr. Edmunds on 
bis immersion paraboloid in a late number of the 
Monthly Microscopical Journal, the Wenham reflex 
illuminator is far superior to it for the resolution 
of difficult tests, as it affords the means of throwing 
a minute speck of intense light of the greatest 
possible obliquity and of any azimuth, directly on 


With | the object, without the confusien occasioned by side 


light, when the immersion paraboloid is used. 

With Powell and Lealand’s non-stcreoscopic bino- 
cular priam, the eyepiece removed from the right- 
hand tube of the microscope, the reflex illuminator 
shows the cross lines of A. pellucida, N. crassinervis, 
and N. curvula, with the greatest sharpness ; the 
same result may indeed be obtained with the immer- 
sion paraboloid, but a much greater expenditure of 
time and trouble is required. Simian. 
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THE COMPOUND PULLEY BLOCK. 


{14281.|—Ir should be understood that in all 
differential blocks hitherto constructed, when the 
load is being raised, an equal portion is always sus- 
tained by the quick or power mover; hence the 
enormous friction incurred in these blocks. An 
abortive attempt to remedy this great evil has been 
the introduction of the modern toy winch plan, 
with unfortunately the fatal objection of breakages 
of the toothed wheels when under pressure of the 
load. This needs no comment. Now these diffi- 
culties are obviated in the present plan of block, 
there being only two movable parts—that is, the 
power pulley and lifting pulley, which turn freely 
on one fixed shaft. The circumferential speed of 
the lifting pulley is equal to the speed of the load 
when being raised, thus reducing the friction to its 
lowest limit. The special feature of this block is in 
the peculiar arrangement of the lifting chain, in 
combination with the compound pulleys, by which 
the maximum load can be raised with a minimum 
power exerted. The principle is direct ag i 
which has hitherto been unattainable, unless by 
using toothed wheels and extra spindles. In the 
figure A and B are two pulleys, each having a small 
one cast on its innerside. These compound pulleys 
are fitted loosely on the shaft S, which is fixed in 


the frame (in na piece)—not necessarily shown in 
the diagram. A single chain (a little longer than 
the height of lift), one end of which is fastened to 
the ad of the bottom block, the other end passing 
over the small pulley, a, and descending on the front 
side with a small weight attached thereto. Starting 
from the point, C, an endless chain ascending, pass- 
ing over the far side of the large pulley, A, then 
descending on the front side, passing under the 
bottom sheave; again ascending, passing over the 
far side of the small pulley, b; and again descend- 
ing on the front side, and meeting at the starting 
point in the form of aloop. D is the small endless 
hand chain passing over the power pulley, B. It 
will now be seen how, by the leverage of the com- 
pound 8 the power is gained. Suppose the 
ratio of each pulley is as 4 to 1, then the power 
would be (4 + 2) x 4 = 24—that is, a power of 24 
tol. This block is one of greater speed and power 
than has been attained by any others. 


Joseph Jewsbury. 
Brookfields, Birmingham. 


PUNCHING v. DRILLING. 


|14282. |-—BELIEVING that many of your readers 
take an interest in the question of punching v. 
drilling, I venture to send youa brief report of the 
discussion which took place on the point at the 
meeting of the Mechanical Engineers, after the read- 
ing of Mr. Boyd’s paper on experiments with steel 
boilers. The illustrations are copied from the 
engineering papers. Dr. Siemens, speaking of the 
effects of punching, said that the piece punched 
from a hole is never so thick as the plate from which 
it is punched ; this being the case, one of two things 
must have happened during the punching. Either 
the piece punched out has itself been compressed, or 
the material which represents the difference between 
the contents of the hole and that of the“ punching” 
must have been forced into surrounding material of 
the plate. The punching upon being weighed is found 
to have the same specific gravity as the plate, and 
the latter supposition must therefore be assumed as 
correct, and it must further be allowed that the 
material round the hole must have been more or less 
distressed by its forced re-arrangement for a certain 
distance or zone round the hole by the pushing into 
it of the quantity of material represented by the 
above difference. Mr. Riley has, however, found 
that, by leaving sufficient clearance between the 


punch and the die, the amount of this distress may 
be so redaced that the tensile strength of a piece of 
plate is as great after punching as after drilling, and 
in fact as strong as before either punching or drill- 
ing. The commonly observed reduction of strength 
per unit of area is attributed to incipient cracks 
induced by contending forces set up by the partial 
compression or molecular disturbance of the material 
round the hole, a plate readily tearing once a crack 
is initiated, in the same way as a strip of india- 
rubber tears when a very small cut is made in the 
edge. Mr. Tweddell referred to some experiments 
made by M. Barbar, with a view to determine the 
size of the zone of distressed material round a 
punched hole, and stated that with careful panching 
it was proved to be only about 0°5 millimetre. Mr. 
Adamson, however, contended that if it was necessary 
to reamer or drill out the zone round a punched 
hole, which by compression is caused to exert 
a bursting pressure all round the hole, he 
thought the hole might as well be drilled in 
the first instance. When the plates are riveted up 
with conical holes as they leave the punching 
machine, and the rivet firmly riveted in, the 
tendency to burst the plate round such a hole, first 
by the compression referred to, and secondly, by the 
conical wedge which the rivet forms, is such that 
many plates are incipiently burst along the seams 
before steam pressure is ever put on. 

Mr. Tweddell referred to Kennedy’s spiral punch 
(Fig- 1) which has been well tried by Mr. F. W. 
Webb, at Crewe, for punching steel boiler plates. 
The strength of the same steel plates, after punching 
by the ordinary and by the spiral punch, was found 
to be respectively 58,579lb. and 63,929]b. per square 
inch, showing an excess of strength after punching 
by the Kennedy punch ‘of 5,350lb. per square inch. 
Further, in some test strips punched with two holes, 
one by the ordinary, and the other by the new spiral 
punch, the plates cracked in every case at the holes 
made by the ordinary punch. One of the members 
said that many years ago, having to punch some 
holes through gin. plate of from 3in. to 4in. in 
diameter, he had tried the forms shown in 
Figs. 2 and 3. The form shown in Fig. 2 was first 
tried, but this caused a heavy side pressure upon 
the punching machine guides, and the form shown 
in Fig. 3 was then made, and the holes sheared ”’ 
through with ease, and by a machine which could 
not have done the work with flat-ended punches. 
Mr. Paget remarked that in punching plates for 
articles for knitting machinery, the piece punched 
out being that required, it had been found absolutely 
necessary to use shearing punches, as the article 
punched out with a flat punch was so much distressed 
that it would last only a few hours as compared 
with many months, when cut by shearing punch. 
The punch shown by Fig. 4 was suggested by 
another member, and will probably be found useful 
on thin plates; but an interesting point was intro- 
duced as to the method of finding the amount of 
clearance between punch and die. One good method 
was said to be to draw an acute-angled triangle 
having a base of 2in., and a side of 12in., drawing a 
line across where the width is equal to the diameter 
of the punch; it is only necessary to draw another 
line beneath, at a distance equal to the thickness of 
the plate to be punched, to obtain a diagram of the 
clearance, or in other words the diameter of the hole 
in the die. Perhaps some of your Crewe readers 
who have had experience with Kennedy’s spiral 
punch will give us some further information, and 
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say what is the probable result to the punch of 
piercing 500 holes in, say, a gin. steelſplate. Refer- 
ring to the index of your last volume, I find that on 
p. 75 Mr. Salburgh gave a diagram of the above- 
mentioned method of finding the diameter of the 
hole in the die. His triangle, however, has a lin. 
base, aud a 5tin. side, so that the figures appear to 
he arbitrary. Can any one say what should be the 
angle made by the lines forming the apex’’ of the 
triangle. M. I. M. E. 


A PORTABLE MUSIC STAND. 
[14283.|—I SEND you a 3 of a portable 
music-stand, patented by Mr. J. F. Walters, of 
Boston, U.S., which may not only interest your 
readers, but suggest further improvements. The 


patentee claims fer his invention simplicity, strength, 
portability, and the facility of using one or two 
desks at pleasure. It will be seen by a glance at 
the illustrations that the patentee has taken his idea 
of a stand from the arrangement of the umbrella, 
the three legs of the stand turning back into the 
length of the main rod, while the desk is supported 


bd a telescope prolongation sliding into the rod. 


e desk consists of a series of parallel rulers sup- 
ported upon acentre piece. The lower rulers are 
bent at right-angles and form a shelf for the book 
or music to rest upon. The rulers fold upwards, as 
seen in Fig. 2, and are supported in the descent by 
slight projections upon the centre piece. The centre 
piece slips into a dovetailed groove (D, Figs. 1 and 3), 
which is fastened upon the telescoping rod, T, of 
the standard, S ; the desk resting at its centre brings 
the centre of gravity directly in the centre of the 
base. A modification provides for the use of two 
2 which are readily supported at any desired 
angle. 


Fig. 1 represents the stand complete, Fig. 2 
tbe single desk, and Fig. 3 the manner in which 
the various parts close together —the whole thing, 
when shut up, being scarcely more bulky than an 
ordinary umbrella. It will be noticed that it can be 
varied in height witbin very wide limits: it may be 
low enough to suit a boy, or high enough for the 
tallest man. Tripod. 


PURIFICATION OF SEWAGE.—III. 

[14284.]—IN my two previous letters I endea- 
voured to poist out how little progress had been 
made by the Local Government Board and the 
British Association for the Advancement of Science 
in solving the problem set before them of how to 
purify the sewage of towns—our great national 
nuisance, pointed out several errors those 
bodies had fallen into in dealing with the question, 
showing that we have gained nothing but statisties 
from these two great authorities without their being 
able to show how to do it. Let us now see what 
the Institute of Civil Engineers have done towards 
solving the great national problem of how to purify 
sewage and rivers in such a manner that the process 
will not cause a nuisance. 


In February, 1877, Mr. Bazalgetta read a very 
able on the ‘‘ Sewage Question, at a meeting 


of the I. C. E., and a lengthened discussion on the 


subject took place, in which many of the M.I.C.E. 
took part. The paper is now published in the 


„Transactions for 1877.” It is quite evident that 
Mr. Bazalgette’s poper was & lawyer’s brief—and his 
client the sea. The whole of Mr. Bazalgette’s 
arguments were intended to show that the only 
proper methed of dealing with sewage was to send 
it all into the sea. There can be no doubt he handled 
the subject for that end in a masterly style, still his 
paper, when analysed, shows that it is nothing but 
a collection of statistics ; it altogether fails to prove 
that sewage can even be carried to sea without 
causing a nuisance somewhere. He has not shown 
that sewage has ever been, or can be, purified with- 
out causing a nuisance even in the sea; neither does 
his paper prove ¿bat sewage cannot be so purified 


May 8, 1878. 
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before or during its transit to sea. Therefore his 
paper has failed in its object in throwing any new 
ligat on the all-important question of how we are to 
abste the national nuisance. With the greater part 
of Mr. Bazalgette’s conclusions and remarks on the 
subject I quite agree, but from some of his introduc- 
tory statements and inferences I wholly dissent. 
Mr. Bazalgette commences his paper by asserting 
that“ the sewage question has not made much pro- 
sso far as discovery or invention is concerned 
uring the last quarter of a century. Nor docs 
there seem to be much prospect of any rew or 
startling light being thrown upon it in the future.“ 
If he had said that the sewage question had made no 
progress, &c., 80 far as the M.I.C.E. or L. G. Board 
were concerned, I think he would bave been about 
right, but when he applies that remark to the out- 
ride as well as inside the I C.E. I must demur to it. 
Mr. Basalgette cannot know all that has been in- 
vented or discovered during the last quarter of a 
century, and I hope and believe he does not think, 
with some of the M.I.C.E., that notbing on the 
question can possibly be known, discovered, or in- 
vented outside the Institute.” Allow me to say— 
from my own knowledge, not hearsay—that a great 
dea bas beep discovered and invented during the 
last quarter of a century with respect to the purifica- 
tion of sewage and gas, although it has not been 
bruited abroad, or even dreamed of by the M.I.C.E. 
The Local Government Board and Institute of Civil 
Engineers appear to have got into a quagmire on the 
sewage question, and have stuck fast in the mud. 
They began at the wrong end at first, and have been 
groping in the dark ever since. 


Mr. Bazalgette 5 :—“ The fact is the field of 
investigation is nearly exhausted. Instead of the 
field being nearly exhausted it has not yet been 
properly surveyed. Engineers have provided certain 
arteries for towns in the shape of water-pipes, and 
veins in the form of drains and sewers, but they 
have not yet discovered or invented the lungs for 
purifying the venous fluid; but it does not follow 
that it cannot be done. It appears to me that the 
M.I.C E. bad all got into certain ruts and grooves 
ef their own making, from which it was impossible 
for them to get out unaided. Each individual mem- 
ber seemed to be more anxious to prove what was 


wrong in his neighbour’s plans or suggestions than 
to find out what was really necessary to be done to 


purify the sewage. The whole discussion, from 
beginning to end, was nothing but a struggle for 
victory of one over the other, instead of a union of 
talents carnestly striving to discover the best 
method of purifying sewage. 

I do not think there is much prospect of any new 
light being thrown on the question by the ‘ Insti- 
tute ’’ cr L. G. Board so long as they adhere to 
their present method of investigating it, but I cannot 
agree with Mr. Bazalgette that there is no prospect 
in the future from any other source. The I. C. E. 
and L. G. Board do not constitute the talent of the 
whole world, nor yet of England. I know that 
many learned men wrote and prophesied that it 
never would be possible to steam to America, but 
that impossibility has vanished long ago. Not long 
ago it was impossible to convert pig-metal directly 
into steel, but that impossibility bas also vanished ; 
and lately it was impossible to toughen glass—there 
is now no impossibility in that. It was impossible 
to consume smoke a hort time ago, but it is done 
every day now. Hundreds of operations that were 
impossible during the last generation have become 
quite possible and simple now. 


I am astonished at Mr. Bazalgette committing 
himself to such a do-nothing opinion. Whatever the 
opinions of others may be I have at all events good 
reasons for not believing in the impossibility of 
purifying sewage. Lime appears to be a favourite 
substance with all parties as a purifier of sewage, 
but they all appear to think there is but one way of 
using it, whereas there are many ways of using it 
which the members of the Institute do not appear 
ever to have tried. There is a very simple and 
effective process of purifying sewage which might 
be advantageously edopted in some places, and which 
was never mooted at the Institute—namely, where 
the outfall can be got on to a large clay field. The 
sewage can be perfectly purified by mixing with it 
clay or brick earth, by proper machinery, in suffi- 
cient quantity to form slip, to be afterwards 
made into bricks. That mode ef dealing with tbe 
sewage gets rid of the sludge difficulty, and makes 
the water as pure as most rivers. The heavy slip 
soon settles down, and carries all the foul matter of 
the sewage with it, and the supernatant water soon 
clears, and is quite fit for passing into any stream. 
In some cases 1 have no doubt a fair profit could be 
made by the manufacture of bricks by this plan, 
where the field was near water or rail carriage, 
because the bricks made from such slip would be of 
a superior quality, and would command a good 
price. It is true that this method could only be 
adopted in very few places, and does not settle the 
sewage question. I only mention the above plan to 
show that the field of investigation is not yet 
exhausted. 2 Wm. Burns. 


To be continued.) 


ATMOSPHERIC AIR BRAKE. 


{14285.J—IN' No. 682, letter 14223, there is a de- 
scription of apparatus for working atmospheric 
air brakes, which apparatus is (as I understand it) 
rather complicated. What objections are there to 
the arrangement sketched helow with fewer parts, 
the action of which is as follows ?—The air passes 
along the main pipe, A, into the brake cylinder, by 
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means of the pipe, B, and through a check valve, 
C, opening into bottom end of cylinder. When in 
this condition the air presses equally on both sides 
of piston, therefore it remains at rest; but on the 
air being let out from the main pipe it escapes from 
the top end of cylinder, but is prevented from 
escaping from the bottom end by the check valve, 
C; therefore the piston is forced to the top end and 
the brake is applied. In the event of the main pipe 
being broken and the brakes applied, they can he 
taken off by opening a pet cock placed in bottom 
end of oylinder. 

This urrangement cannot be used ns a compressed 
air brake (but could be by the addition of a three 
way cock in place of tbe ordinary one shown at D, 
and one foot or so of pipe, and the position of the 
check valve altered), as I think such an arrangement 
would not be required, because it is very improbable 
that more than half of the brakes should get into 
such a state in ove journey tbat they could not be 
used in the way they are intended to work. J. D. 


OBSERVATORY. 

[14286.]—Iv your valued contributor, F. R. A. S., 
will not think it an intrusion, I shonld be glad to 
offer a reply to let. 14250 with the above heading, 
though ‘specially addressed to himself. For, being 
of those who are, perhaps, rather too much given 
to change,” it has heen my lot to possess various 
equatoreala in my time of from 4 to 10in. aper- 
ture, with buildings for their reception, and my 
experience has led me to form decided opinions on 
all three points stated by Mr. Richards :— 

1. Brickwalls absorb heat, and they radiate it 
more slowly than wood, thus interfering with the 
equalisation of internal and external temperature 
which is so important to definition.“ Six or eight 
light iron columns, on brick or stone foundations, 
are a good support for the wall plate, and at least 
half of the intervening boarded spaces should be 
made to open. 


Coe 


2. Balls are far inferior to “‘ rollers,” sup- 
posing that by the latter expression is intended 
pulleys or wheels, about Sin. in diameter, revolv- 
ing on 8 circular iron rail, of square section, 
supported by the wall plate. Five of such wheels 
would suffice probably. 

3. For the finder I certainly prefer the follow- 
ing contrivance of my own to any of the three 

ires pl 


methods described. aced as shown in Fig. 
l are available for approximate measurements, and 


indicate at once, in all positions of the telescope, 
how stars in the field are situated (p, f, n, or s). 
with reference to one another. Fine copper wires 
are better than thick ones, or than ‘‘ hairs either. 
It has not hitherto been ‘‘ usual to illuminate the 
field of the finder,” but this is a decided acquisition, 
and in their large instruments Messrs. Cooke now 
do so, the same suspended lamp accomplishing this 
which also illuminates the micrometer wires, the 
declination circle, and the position circle. 

4. An iron pillar takes up less room in the obser- 
vatory than a stone one of equal strength, and is 
less liable to be defaced, but the underground sup- 
port should be stone or brick, and plenty of it— 
say, at least, a ton of masonry for every inch of 
aperture. 

The following is a sketch to scale (4 minates of 
arc to one inch) of my measurements of stars in the 
same field as Castor inquired about by Mao” 
(let. 14222). I was always a bad hand at estimat- 
ing magnitudes, but if d, Smyth’s distant com- 
panion, be still rated at 11 mag., I should put e at 
about the same (perhaps rather fainter), and c at 
not more than 12 mag. Antares. 


GRAVITY. 


(14287.}—“F. R. A. S.” having made, in letter 
14027, a charge of serious inaccuracy against an 
entry in one of the tables in my ‘‘ Descriptive 
Astronomy,” alleging that a body would require 
82 days to fall into the aun instead of 64, and 1 
himself been corrected by several of your readers, 
think I may fairly ask F. R. A. S.“ now to with- 
draw the charge he made against my book. 


G. F. Chambers. 


THE YEAST PLANT—TIME OF FALL TO 
THE SUN AND TELESCOPIO APER- 
T URS. 

[14288.]—I HAVE somewhere read that the fer- 
mentation which all alcoholic drinks undergo is due 
to the yeast plant. If this is trae there are one or 
two things in connection with the fact that seem to 
deserve attention. Thus, there are some kinds of 
wine, such as grape and rhubarb, which will ferment 
without having yeast applied to them; while others 
will not. Now, {am not disputing the truth of the 
saying that all such fermentation is due to the yeast 
plant, nor am I affirming it to be so; but, if it is, 
we must either have a case of spontaneous genera- 
tion, or else germs of the yeast plant must be float- 
ing about in the air, and must be very generally 
diffused; and, if so, why do they germinate in grape 
juice, but not in malt liquor? Perhaps some of your 
correspondents who have attended to the subject will 
give some information as to this. 

In answer to Capt. Steel, p. 123, I may say that 
the space fallen through in the first second is about 
the ninth of an inch, and in the last second 5,264 
miles. The analytical expression is 


11 1 
or rather this is the first term of a series, but it will 


represent the true value within a fraction of a mile. 
It is remarkable that it is independent of a, and 


r 
therefore is the same for all orbits in which a is 


small, 

Perhaps I have misunderstood “ F. R. A. S.” as 
well as “8}łin. O G.,“ but when he said, in letter 
14134, that he was not concerned to defend a certain 
practice which was universal, I certainly did not 
understand him to mean that he was either partly or 
wholly against it, but that the fact of it being 
approved by all except Skin. O. G.“ rendered a 
detence of it unnecessary. W. G. P. 


VARIABLE STARS. 


[14289.]—Ix the list of variable stars given by Mr. 
Sadler in letter 14000, p. 624, last vol., he gives the 
date of the next maximum of R Hydræ as October 7. 
I observed maxima of this star on the following 
dates :—1875, Feb. 10; 1876, April 12; 1877, Juue 
13. These give a period of about 427 days, and fix 
the next maximum for August 24, 1878. 

At the maximum of 1877 this remarkable variable 
was unusually bright, and fully 4 mag. At the 
maxima of 1875 and 1876 it did not exceed the fifth 
magnitude. 

Mr. Sadler identifies the variable y Cygni with 17 
Fiameteed ; but this is a mistake, the variable being 
not the y Cygni of Fiamsteed (17), but the original 
x of Bayer (s. f. 17). Bayer’s star was faint at the 
epoch of Fiamsteed’s observations ; hence the mis- 
take made by Flamsteed. J. E. Gore. 

Dromard Rectory, co. Sligo, 20th April. 


CLOSE DOUBLE NHAR CASTOR. 
(14290. +T mave lately almost divided this object, 
even in an inferior state of the air, with about 400 
on my 7jin. dialyte. e Cancri was, however, much 
easier, and had a black lise between the discs, but I 


think it must still be ander 1”. 
Champion Hill, April 26. Herbert Ingall. 
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DOUBLE STAB NEBAR CASTOR. 

[14291.]—Sincr I last wrote the exceptionally 
fine air of April 24 enabled me to examine 92 175 to 
advantage, when I found it perfectly split, with a 
minute black division, by powers of about 357 and 
450 on my beautiful 9˙38in. With” speculum. 
Few nights, however, would be likely to admit of it. 
I should be very glad to know its meacured distance. 

I take the present opportunity of direeting atten- 
tion to = 1114, R.A. Th. 20m., D.N. 9° 36’, and 
= 1129, B.A. 7h. 344m., D.N. 18°21’. The former 
is accompanied by one minute comes, the latter by 
three. Th se and many other pairs I hope to intro- 
duce before long in a fresh edition of ‘‘ Celestial 
Objects.” T. W. Webb. 


DOUBLE STARB. 
114292. — Ox Saturday evening last, April 27, I 
came accidentally across a fine double star in Leo, 
which, from its aspect, I at once concluded must be 
one of Smyth’s, and as such included in“ Celestial 
Objects,” but on reference was much surprised not 
to find it there—an omission which I hope may be 
rectified at a future opportunity. It proved to 
be = 1529, R.A. XIh. 13m., D.S. 0° 58“. 250° 88 : 
9°32: 7 and 8 mags., yellowish white, ashy. It is 
singular that so conspicuous a pair should have been 
missed by both the Herschels; it was, however, 
measured by South. An equatoreal mounting will 
readily find it by a long sweep of about Ih. 23m. W. 
from y Virginis; a large field will include both, y 
being only 13’ N. of = 1529. T. W. Webb. 


TRANSIT OF MERCURY. 


[14298.}—Possrssors of small achromatic tele- 
scopes may observe the transit of Mercury on Mon- 
day next with considerable ease and comfort by pro- 
jecting tho shadow of the planet upon a sheet of 
white paper laid upon a swing dressing-glass 
which oan be readily inclined at the proper angle to 
receive the image, and gradually altered as the sun 
declines to the horizon. The brilliancy of the effect 
will, of course, be increased if the window shutters 
are partially closed and the curtains drawn. A fur- 
ther advantage is afforded by this simple arrange- 
ment, insomuch that the planet’s motion across the 
sun’s disc may be witnessed by a number of persons 
at the same time. 

The following are the transits which have occurred 
and are to come in the present century—viz., 1802, 
1815, 1822, 1832, 1835, 1845, 1848, 1861, 1868, 1878, 
1881, 1891, and 1894. 


Newcastle-upon-Tyne. M. H. R. 


BRILLIANT METEOR. 


[14294.]—On the evening of Wednesday last at 
about 8.10 p.m., a meteor of great size and brilliancy 
fell almost perpendicularly in the S.W. portion of 
the heavens. It was pear-shaped, of a pale but 
brilliant blue colour, and left behind it a train of 
corruscating fragmenta. It appeared to me about 
one-fourth the size of the full moon. Its course was 
very brief, and its general effect would doubtless 
have been more striking had it been perfectly dark 
at the time, which was not the case. 


April 29th. A.E. 8. 


THE EBEYE.—To Mr. Lancaster. 

[14295.]—I HAvx taken some observations on the 
eye of the gentleman who is the sufferer. He is 
totally blind in the right eye—in the left eye the 
pupil is much enlarged; he could not see your 
answer at all with bis eye; he sees a deal better at 
times, and other times he can scarcely see at all. 
The cause of this is due to the pupil being so 
enlarged. The reasons he gives for the malady are 
that he got some copperas water into bis eyes; he 
went blind in the right eye in four days, and nearly 
blind in the left. 


Leghill. W. A. Morton. 


ER&ATA.—ORGANIC SUBSTITUTION, LETTER 
14255, p. 168.— For deplacement, line 2, read re- 
placement; in line 24, for lialoid read haloid; in 
the 2nd column, in 9th line from foot, for diace- 
tanide read diacetamide; in the 3rd column, 2 
lines from the top, for prethyl read methyl; in line 
41, for introbenzol read nitrobenzol. — Huan 
CLEMENTS. 


_Physic for Grasshoppers.—Poisonous quali- 
ties are popularly attributed to the castor-oil bean, 
the fruit of Ricinus communis. According to the 
stutements of a California newspaper, this property 
extends to the leaves, sufficiently to make them of 
use in destroying insects. By distributing the 
leaves where grasshoppers were numerous, great 
numbers of the insecta were soon killed. The effect 
of the poison upon the grasshopper is said to be 
apparent very shortly after it eats a portion of a 
leaf. The insect seems bewildered, vainly attempts 
to jump or fly, and finally, tumbling over, dies. 
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REPLIES TO QUERIES. 


% In thoir answers, Correspondents are re- 
spoe requested to mention, in each instance, 
the title and number of the query asked. 


32019.]—Soluble Prussian Blue (U.Q.).—You 
can make good ink without the gall ink.—TELE- 
SCOPE TELE. 

(32078.]—Bicycle Construction (U.Q.).—The 
simplest way I can see would be to clip a small bracket 
on to the front of your spring, and then pivot a 
. of rather a peculiar shape on to it.— 


32318.]—To Remove Stains.— Seeing the reply 
of D.” on page 146 I send the following list, which 
may be useful to many of your readers. The stains 
easiest to remove are those of sugar. gelatine, blood, 
and albumen; a simple washing with water is all 
that is necessary for all kinds of fabrics. Grease 
spots: For white linen or cotton goods, use soap or 
weak lye. For coloured calicoes, warm soap-suds. 
For woollens, soap-suds or ammonia. For silks, 
benzine, ether, ammonia, magnesia, chalk, yolk of 
egg, with water. Paint, varnish, and resin stains : 
For white or coloured cotten and woollen goods, oil 
of turpentine or benzine, followed by soap-suds. For 
silk, benzine, ether, soap; d rubbing is to be 
avoided. For all kinds of fabrics chloroform is best, 
but must be carefully used. Stearin, sperm can- 
dles: For all kinds. use 95 per cent. alcohol. Wine 
and fruit stains: White cotton or linen, fumes of 
burning sulphur, warm chlorine water. Coloured 
cottons or woollens, wash with tepid soap-suds or 
ammonia. Silks the same, with very gentle rubbing. 
Alizarine ink: White cottons and linens, tartaric 
acid in solution; the older the stain the more con- 
centrated the solution should be, Coloured cottons 
and woellens and silks, a weak solution of tartaric 
acid if the colour allows of its use. Rust, nutgall 
ink: White cottons and licens, warm solution of 
oxalic acid, dilate muriatic acid, followed by granu- 
lated tin. Coloured cottons and woollens, repeated 
washings with a solution of citric acid if the colour 
is fast. Silks, do nothing; all attempts only make 
things worse. Lime, lie, alkalies: White cottons 
and livens, wash with cold water. Coloured goods 
and silks, a weak solution of citric acid applied 
with the tip of the finger to the spot previously 
moistened with water. Acids, vinegar, orange 
juice, §c. White cottons and linens. wash with 
pure water, or warm chlorine water. Coloured goods 
or silks, ammonia, diluted according to the fineness 
of the tissue and delicacy of the colour. Tannin, 
walnut shells: White cottons and linens, javelle 
water (liquor sodæ chlorniat~), warm chlorine water, 
concentrated solution of tartaric acid. Coloured 
goods or silks, chlorine water, diluted according to 
the tissue and its colour, each application to be 
followed by washing with water. Tar, azle grease: 
White cottons and linens, soap, oil of turpentine, 
and water, each applied in turns. Coloured cottons 
and woollens, first, smear with lard, rub with soap 
and water, and let it stand for a short time; then 
wash with oil of turpentine and water, alternately. 
Silks the same, using benzine instead of turpentine, 
and dropping the water from a certain height on the 
under side of satin. Avoid rabbing.—OBERHOF. 


[32415.] — Compressed Air- Chamber and 
Pump.—I think J. H. S.“ should really eonsult 
a maker, because his question involves the expendi- 
ture of so much time that it is scarcely likely any 
private individual would make the requisite calcula. 
tions. A piece of lap-welded pipe, with proper ends, 
would be strong enough to resist 60 atmospheres ; 
but I could not say that it would be the lightest 
metal of which to make the chamber. The pump 
will obviously have to be very strong, and should 
cre be a piston pump, with an accurate barrel.— 


(32417.]—Gilding Frames.—The iron should be 
cleaned—preferably by pickling—and then painted 
with oil gold size. When that is tacky the gilding 
will proceed in the ordinary way.—Romus. 

[32422.J—Inlaying.—An ordinary steel or iron 
saw frame, or else a machine; but the cutis made 
on the bevel, so that the upper surface of the 
veveer is slightly wider than the underneath surface. 
—ESSAR. 

[32426.]—Sel de Verre—Is the scum on glass 
pots, called glass gall, or sandiver—a corruption of 
sel de verre.— ESSAR. 

[32429.]—Bicycle.—To answer the question of an 
‘Enthusiastic Scot’? would mean to advertise a 
maker. I do not think he could do better than 
write to one of the bicycle-makers who advertise in 
your columns, and tell him he wants a good roadster. 
Then, if he will remember that price invariably 
depends upon quality, he will, 1 doubt not, be 
suited.— ORTHOS. 


_ [82432.)—Buttons made of Bone.—I expect it 
le vegetable ivory that you niean.— TELESCOPR 
ELE. 


[32438,]—Tramway.—There are tramways where 
longitudinal and transverse sleepers are used, and 
in such cases concrete may be dispensed with, pro- 
vided the road is well drained. If water is likely to 
lodge beneath the sleepers they must be carried on 
a solid foundation of concrete, or the supporting 
gravel will speedily be washed away.—A, P. G. 


May 8, 1878. 


(32442.]—Heating Glue.—Nov doubt you have old 
or rotten glue in your pot. I have found it just as 
you say. Keep the pot clean, and don’t let the glue 
too stale without putting fresh in.— TELESCOPE 

ELE. 


[32446.]—Rusty Machinery.—The answer to 
this query can only be given on inspection. If the 
rust-holes are in parts where there is little wear, the 
machinery would, of course, be of use; but if too 
much has to be taken off to get rid of rust, old-iron 
eo be the offer. Why not call in a dealer ? 


Cg ened Machinery.—It all depends 
whether the bearings are in order. I do not think 
that they could be made up again. The stands 
might be used again if they are not much eaten 
away. Cannot give a proper opinion without first 
seeing them. You could get a great deal of the rust 
off by soaking in oil.—TELESCOPE TELE. 


(32447.] — Electrical Indicator.— Our friend, 
A. A. Watkins’, reply to An Old Reader’s” query 
gives a very ingenious and easily arran plan of 
doing what is required; but it seems to me to be an 
unnecessary trouble and expense to fit the horizontal 
board with mercury cups. Why not adopt the 
annexed plan, which is less likely to get out of order, 
and much simpler? Fig. 1 shows a plan of the 
board with the two brass strips, E F and G H; but 
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instead of the mercury cups pieces of- the brass 
project part way across the board, other pieces from 
the otker strip projecting to within, say, an inch of 
the first. The projecting brasses would do very well 
if made of wire in the form of a staple, one point 
being driven through holes drilled in the brass strip 
at the required pitch, and the other point into the 
wood—they would serve to hold the strip in place. 
One strip might be plain, and the current con- 
nector” always sliding along it would make the 
contact whenever it touched the wire staples. Fig. 2 
shows two views of ‘‘current connector” (neither 
fig. is drawn to scale). This will explain itself. The 
pulleys may be fixed upon the b at each and 
should be so arranged that a slight pressure e 
made on the top surface by the current connector 
so as to insure a good contact, and farther the 
friction will keep the surfaces bright. The whole 
should be covered, or inclosed in a box, to protec’ 
the brass from the weather.—C. J. BROWN. 


N — 5 J vo you 
oblige by correcting a slight mistake of the com, 
positor in my answer to query 32447, Electrical 
Indicator” ? At page 147, on the fifth line from the 
top, for board read hand.” — A. A. WATKINS. 

(32453.]—Air-Pump.—Any air-pump will do, 
provided it is large eneugh.—S. M. P. 

32457.]— Steam Boiler.—The proper-aized pipe 
will entirely depend on the quantity of steam re: 
quired. Sufficient will flow through lin. pipe to do 
a lot of work; but if there is no pressure in 
gauge when all the taps are open, it must be because 
there is not sufficient fire in the furnace, or the 
steam escapes. No one can give a useful reply 
without more definite details.—J. T. E. 

Rte aa Buzzing. — Many thanks to 
“ Endymion.” The gong is not cracked, I am glad 
I thought of testing for a crack by means 
and found a ticket recording the price 
which had 


Bay. 
of hot water, ket 
had been gummed on the inside, but 0 
bocome partly detached. On removing this, the 
gong sounded clearly, and continues to do 80. For 
the benefit of others possibly it 1s worth recording 
in your columns that so small a thing will spoil a 
gong.—JOHN ANDERSON. 


(32547.|—Railway Rates.—Has Pera abso- 
lute proof that the rates charged to the other manu- 
facturer are lower than those charged him for the 
same weight and to the same station? If not, he 
may be able to obtain it, and send to headquarters 
with any particular consignments he may have sent 
away, and demand a reduction, or he may apply for 
a quotation of any rate, and so check the charges 
made to him.— R. W. 


(32549.]—Photo Lens.—The lens in question is, 
I think, a half-plate ; diameter of glasses 2 in., 
back focus about 6}in.—very short tube for that 
focus—that is, in comparison to others of that focus 
that I have seen. It is a double combination portrait 
lens (not yiew), and marked ‘ Ross, London.” 
Inside the usual front hood is another, with a central 
aperture of IIin., and can be taken out at pleasure. 
lsee that another reader has adopted the nom de 
plume of ‘* Perplexed Photo. In future I shall use, 
and trust no one else will appropriate PHO IO 
CYMRAEG. 


(32565.]—Pantagraph.—It consists of four flat 
wooden staffs of different lengths, two of which are 
divided proportionally on their lower half. In the 
sketch, U is the pivot which fixes the instrament to 
a table or drawing-board, which must be of a 
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smooth and level surface; F, an ivory point, serves 
to follow the outlines of the design to be operated 
upon; E, a short pencil, which reproduces the 
design in exact copy, enlarged or reduced ; D, a tiny 
screw, serves to fix nonius to the divisional points. 
With the pantagraph represented in the sketch a 
design can be copied, same size or enlarged, pro- 
duced in the proportions of 1-2, 4-10, 1-3, 1-4, 1-5 
and 1-10. The original to be operated upon, and 
the paper of the required size to receive the copy, are 
fixed with drawing-pins. If the design is to be 
copied same size, the pivot is inserted inc, the point 


PIVOT SCREW PENCIL POINT 
— — 


in a, the pencil in b The right hand traces with 
the point the lines of the original, and the left hand 
keeps, with a very slight pressure, the pencil to the 
surface of tbe paper on which the copy has to 
appear. To enlarge a design to double its propor- 
tional dimensions, the pivot is placed at a, the point 
at c, and the pencil at ö. To obtain enlargements 
or reductions in other proportions, the pivot is 
fixed to the divisional number on the left long 
branch of pantagraph and the point respectively; 
the pencil is placed at the divisional number on the 
left-hand short branch of pantagraph.— J. J. A. 


[ 32569.) - Bisulphite of Lime.— It seems to me 
that Gamma” knows less about bisulphite of 
lime than F. R. M. S.” does himself. It is pre- 
pared by passing snlphurons acid (evolved by the aid 
of heat from a mixture of charcoal and sulphurie 
acid) through water in which lime is suspended. It 
is in ty a solution of sulphite of lime in sul - 
phurous aeid.— W. H. K. 

[32560.]— Bisulphite of Lime.—This chemical 
is made by passing sulphurous oxide through milk 
of lime. e sulphurous oxide is made by boiling 
sulphur and sulphuric acid together. The specific 
prenn of bisulphite should be 1.070. It has never 
been obtained in a dry state, but is always dissolved 
in sulphurous acid.—FBERRUM. 

_ (32576.)—Dilapidations.—I send further par- 
ticulars of my case. The covenants of the lease say, 
** well and sufficiently repair, uphold, support, paint, 
«laze, yield up, in good and tenantable repair, reason- 
able use and wear excepted, all manner of needful and 
necessary reparation, cleansing and amendments. 
Lessor’s agents to view the state of repair any year 
during the said term.” I have always understood 
that the lord of the manor was the ground landlord. 
The house is well kept in repair, all rots and decays 
being made good, and has been painted inside and 
out, papered, and whitewashed. They have now 
sent a surveyor over the house and sent in a list 
which ignores all that bas been done. The object 
is to harass and wrench the lease out of my hands, I 
believe, Can they make me do it over again? 
Could they make me, under the covenants which I 
have copied, take down brickwork which is out of the 
perpendicular ? I shall be glad if some correspondent 
who has had experience in dilapidations will give ma 
advice, and explain the meaning of “yield up in 
good and tenantable repair, reasonable use and wear 
excepted.” The house bas been built 87 years out of 
99.—A Poor LEASREHOLDER. 


(32598.]—Boiler Incrustation.—A most inex- 
pensive remedy: Take two bushels of spent onk 
bark from the tanner, and boil it in the same 
amount of water for an hour or so. I find ten 
gallons of this infusion pumped into my three 

ilers once a week has kept them in good order for 
years. They are 30ft. x 7ft., and work eighty hours 
per week.—RATHMONA. 

[32598.] — Partial Groyness. — R. N. P's” 
recipe for preventing grey hairs by stimulating the 
sealp is not one which can be used with safety. On 
the contrary, eau de Cologne and cantharides will 
turn dark or light or any colour hair grey. Cologne, 
being composed of alcobol, must surely bleach dark 
bair grey, not immediately but gradually; and cer- 
tainly washing the scalp with soap and water is by 
no means advisable, as soap has a great tendency, 
combined with water, to dry the scalp. If grey 
bairs N in old or young, the scalp should not be 
brus much, if at The hair should be kept 
cat short, and the head kept cool, and skin con- 
stantly moist, so that when heat comes through the 
exercise of the mind it consumes the moisture 
applied, and not the nutriment which is supplied 
natarally.—ConsTaNT READER. 

[32643.]—Oxide of Hy Rogon — Pia theory of 
the formation of peroxide of bydrogen is simple, bat 
the operation when ically carried out involves 
many difficalties, 
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he thinks electricity in any form would be beneficial ? 
I have had medical advice, bat have received no 
benefit. Symptoms are: pulse small, veins appa- 
rently empty, coldness of extremities, eyes bloodshot, 
a red ring round top of finger-nail, and incapable of 
bodily exertion, wl! the result of mental oppression. 
W. BAMARD. 

[32667.J—Telephone.—The magnets must be 
quite hard before they are magnetised, which means 
that the bars of steel must be hented to higher than 
a red heat, and cooled by being plunged into cold 
water or oil (I prefer the former); then clean them 
with emery paper, and magnetise by moving each 
half alternately along the two poles of the magnet ; 
or, if you have a magnet large enough, lay the bar 
across from pole to pole, and rub from end to end 
with a turnscrew, or ary other tool, some twenty or 
thirty times. This you will find will make good 
magnets of your steel.— W. J. LANCASTER, 


(32671.]—Flexible Stamp.—One ounce of glue, 
one ounce of trencle, one ounce of glycerine, half- 
ounce of red ochre. Soak the glue in cold water, 
and before adding the glycerine.—ALBERT SMITH. 


(32673.]—Tool for Turning Brass.—There are 
a number of tools used for turning brass in the 
lathe, among them being right hand, left hand, 
lanisher, cutting-off tool, &c., but the easiest way 
or you to do would be to get a set of tools alread 
forged, then make up anything else you may want. 
If you get the above and a ronnd nose burnisher, a 
few milling tools, &c., you will be able to do some 
turning. Of course, there are screw tools, anda host 
of others you will want.—W. J. LANCASTER. 


[32676.]— Cooking by Gas.—The time to cook 
by gas seems to be about the same as with a range, 
and, of course, the boiling must be the same time, 
with this exception, that the gas stove cooks so 
regularly, and in regard to boiling you can regulate 
the supply of gas so as to have a simmer, or to boil 
at any speed. I much prefer meat cooked in a gas 
stove to meat cooked before a fire—in fact, we never 
use the fire now.— W. J. LANCASTER. 


32678. | — Dyeing Goat’s Hair Black.—To 
“J. W.,“ Dusriin.—Boil 4oz. of chips of logwood 
in a pint of soft (rain) water for 5min., take a soft 
brush, and apply the water in which the logwood 
was boiled upon the bair which is to be dyed. When 
thoroughly done, and while wet, apply the following 
solution: — loz. of green vitriol (or so-called 
copperas) in ¿pint of water. This solution must be 
applied whilst the first is wet. If darker shade is 
wanted, more logwood must be used.—CoNS TAN 
READER. 

[32680.]—Foul Closet.—Will “J. H. S.” answer 
the following qnestions ? I may then be able to help 
him. Is the closet of the sort known as a pan 
water-closet, ora sanitary ? Upon what part of the 
closet was the air-pipe fixed, what are its dimen- 
sions—i.e., diameter and length—and what is it 
made of ? Finally, are the joints of the soil pipe 
gas-tight? If they are not the sooner they are 
made so the better, especially when connected with 
a tidal river.—G, L., Southend. 


(32680.]—Foul Closet.—Perhaps the trap is im- 
perfect, or a joint in the soil-pipe or drain has given 
away. Have soil · pipe and drain from w. -c. downwards 
closely examined. The air- pipe to roof is a good 
plan ; it allows the foul air to escape, which at times 
of extra pressure would be forced through the water 
in trap, and so cause a bad smell in room.—J. A. P. 


[32680] — Foul Closet.— From the description 
given of the position of the closet, near the fire- 
place, I am not at all surprised to hear that the 
smell continues, even after the plumber has done 
probably all he can do to remedy the nuisance. The 
very unpleasant smell will probably be found to come 
from a fungus under the flooring, caused by the 
sewer gas, and propagated by the moisture and heat. 
I knew an instance some years ago, when a gentle- 
man spent a considerable sum to get rid of the 
stink,“ but could not until after the chamber 
floors had been examined (and ander which the 
fungus was very generally spread), and to a large 
extent re-laid, although some months previously the 
water-closet had; been pulled out aud thrown amongst 
lumber. So long asthe fungus continues the smell 
will also, in spite of any amount of ventilation.ä— TRR 
YORKSHIRE YEOMAN. 

(32881.]—The Rhine.—I have passed up and down 
the Rhine in different seasons, and I dare say that 
the beautifal scenery there at any time offers ample 
enjoyment for the traveller. would prefer the 
spring; if not the ripe grapes on the menntains in 
the month of September would have more attraction 
than tho fresh green hills. There are many small 
quict places with attractive surroundings. 1 would 
recommend you to embark in Cologne (Céln), go up 
the Rhine to Mannheim, choose your place en pas- 
sant, and return to the place selected with another 
steamer. Heidelberg, near Mannheim, on the 
Neckar, is, perhaps, one of the most attractive 
places. St. Goar, between Coblenz and Mainz, is a 
nice quiet little place. German money will be re- 
quired, and I consider Hamburg the best place to 
procure same; you will there get more than the 
value of English money in German money. About 
the cheapness I will only remark that an Englishman 
in Germany always is considered to have plenty 
of money, and you will likely be charged more in 
any place than a— DANE. 

[32681.] — The Rhine. — First of a little 
knowledge of the language is indispensable, as in 


manufactnre :—Saturate some peroxide of barium 
with water in a mortar until a somewhat liqnid paste 
results. Add to the latter, by amall portions ata 
timo, a mixture of one part of ordinary hydrochloric 
acid and three parts of water, stirring the mixture 
assiduously with a glass rod. The prroxide of 
barium is decomposed, and chloride of barium results. 
but no gas escapes. The decomposition is expressed 
as follows :— 
BaO, + HCl = BaCl + HOs. 

As soon as a sufficient amonnt of hydrochloric acid 
hns been added to saturate the baryta, small succes- 
sive portions of sulphuric acid are poured in, by 
which treatment sulphate of baryta is formed and 
precipitated, leaving the supernatant liquor a mix- 
ture of hydrochloric acid and peroxide of hydrogen, 
as in the following formule :— 

BaCl + HO + SO, = BaO SO, + HCl. 
Inlphurie acid is now cautiously added, care being 
taken not to supply it in excess. Sulphate of barvta 
is separated by filtration tbronch a cloth, and a 
liquid is at length obtained strongly impregnated 
with peroxide of hydrogen. ‘This liquor is to be 
mixed with more peroxide of barium, and the 
operations alrendy described repeated until a fluid 
strong in peroxide of hydrogen remains., Sulphate 
of silver now being poured in, chloride of silver 
deposits, and sulphuric acid re-dissolves in the liquor. 

AgO SOs + HCl = AgCl + SO, + HO. 
Finally the sulphuric acid is precipitated by a soln- 
tion of baryta, added by successive small portions in 
such a manner that no more than the exact amount 
required for decomposition may be poured in. The 
liquid is once more filtered and evaporated under 
the receiver of an air-pump containing a dish of 
sulphurie acid. By these complicated operations, 
which I bave partly taken from a work on chemistry, 
Cor stant Reader” may be able to make peroxide 
of hydrogen quite pure, and in a high state of con- 
centration. GAMMA. 


[32643.]—Oxide of Hydrogen. — Solution of 
peroxide of hydrogen may easily be obtained by 
triturating a fragment of peroxide of barium (about 
the size of a pea) with some water, adding to it, 
while stirring, a mixture of about 30 ce. hydrochloric 
acid and 120 cc. water. The solution keeps a long 
time without suffering decomposition. In default, of 
peroxide of barium, impure peroxide of sodium may 
be used instead, which is obtained by beating a frag- 
ment of sodium in a porcelain capsule until it takes 
fire and letting it burn.—THEODORE Evans. 


F Photo of Bank Notes. 
—If Mr. Lancaster or any one else will send seven 
gtamps to the London Stereoscopic Company, 54, 
Cheapside, London, they can have a carte de visite 
returned of two £10 notes, with tho words Ten. or 
notes preferred to those of Sims Reeves.” They are 
very well done, and are rather larger than the one 
that I did. They are marked copyright. I think if 
the Bank of England were to see after this we 
should soon know whether it was right or wrong— 
at any rate, I do not see why I should have my 
negative taken away while others print them by 
handreds.—OXYGEN. 

(32658.]—32in. Focus.— The best thing to do 
with the telescope is to remove present object lens 
and get an achromatic one, and an astronomical 
eyepiece, then you will make it into a fair telescope. 
As it is evident from your query that the tubes are 
good ones you can, if you like, nse the single lens 
for eyepiece, but it will give a little colour, and will 
not define so well as an astronomical eyepiece. The 
whole of the lenses for eyepiece and object-lens would 
cost you about 7s. This will enable you to tell 
whether it will pay you or not to alter it.— W. J. 
LANCASTER. 

(32662. |—Violin.—Spohr’s ‘ Violin School” is a 
first-class work. Its cost is about 30s., but it is 
really a good violin tutor. A less expensive work, 
and alse a good one, is Loder’s ‘‘ Violin School.“ It 
costs about 12s. I give the prices from memory, but 
the cheaper works sold at a shilling and eighteen 
pence are, as a rule, to be avoided, as some of them 
contain much that is mere trash, while others are not 
sufficiently progressive, jumping, within the limits of 
a few pages, from simple and suitable exercises to 
those that would requirea Paganini to perform them. 
—CLYDE. . : 

(82665.]—Siphon.— You can make a siphon, with 
some trouble, to work easily, if you want to use it 
for acids, &. The way to do it is to have a siphon 
of the ordinary form, but having a piece of glass 
tubing fused on to the long leg near the top. This 
piece should be about 2in. long; then get an ordi- 
nary thistle funnel with a stem about tin. long, and 
connect the two tubes with a piece of indiarnbber 
tube, and have a pinch tap connected to indiarubber, 
so that you can stop the flow when required. Having 
all in position fill the fannel with the acid, then open 
pinch tap, and allow the liquid to flow into long leg 
until filled, then close pinch tap, and the fall of the 
liquid will pull the other over. Another and simpler 
method of starting fluid is, when using a bottle, to 
cover the neck, with the exception of a tube held in 
the hand, through which, when you want to start 
the funnel, you merely blow into bottle; then the 
fluid rises into siphon, and runs over into long leg.— 
W. J. LANCASTER, 

[32665.|—Siphon.—There is no siphon which 
starts into action on the fluid reaching a point lower 
than the bend.— GAM MA. l 

32666.]—Heart.— Thanks to “Theo Izod” for 
his very gentlemanly reply. Would he kindly say if 
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the quiet valleys of the Rhine and Moselle an 
interpreter can scarcely be depended upon. Secondly, 
fix upon a certain place, and proceed there direct, 
stop until tired, and then take a tour up or down 
the Rhine, as the case may be, stopping at those 

laces that are worth seeing, and hurry home before 

be end of August. The best—that is, the warmest 
weather. is from tbe latter half of June to the latter 
half of July or the first half of August. By getting 
about two pounds changed into German money, you 
will do well, but take your cash over in gold (not 
paper money), as you will then gain about 24d. to 
$d. in each pound. I know many a nice quiet valley 
on the Rhine or on the Moselle, and can recommend 
some of them if “S. T.“ will say what scenery he 
prefers.—P. T. OTTO. 


$2682.]—Telephone.— You cannot work well 
with an earth current; better have double-line wire, 
this always works well ; besides, you are not so sub- 
ject to other currents when using double-line wire 
as when you use earth currents.— W. J. LANCASTER. 


[32682.]—Telephone.—The connection between 
copper wire and visiting card must be bad. Solder 
it on, and I have no doubt you will then succeed. 
An inch or two under ground will be sufficient to 
answer.—C. O. G. 

(32683.]—Legal.—I think C has a remedy against 
B, because he, being a trustee, is bound to manage 
the trust property for the benefit of the person 
entitled in remainder as well as of the tenant for 
life. If B will not yield to reasonable complaints, 
and requests that he should keep the property in 
repair, C's remedy may be found in an action in the 
Chancery Division of the High Court of Justice for 
the admiaistration of A's estate, and, if thought 
proper, for the removal of B from the trusteeship. 
At the same time, C and all legal querists should 
recollect that in answering their questions as to the 
course to be pursued we can only consider the one or 
two facts before us, aud that a consideration of the 
whole of the circumstances might entirely alter our 
view, not of the law, but of the way of enforcing it. 
—SPrERANS, Lincoln’s Inn. 


[82685.)—Camera Obscura.—In this arrange- 
ment, as you bave it, you have succeeded in magnify- 
ivg a small picture. The object should be to con- 
dense a panoramic view. Your apparatus should 
resemble a photographic camera with tLe mirror in- 
side. I bave not examined any of these construc- 
tions, but you must have a lens on the outside to 
condense the picture on the mirror, and another 
inside (as you have it), to enlarge the image to the 
size of the table.— Os. 


[32685.] Camera Obsoura.— Ihe upper arrange- 
ments of camera obscura are good, with the excep- 
tion of the mirror; this should be out of jin. patent 
plate—then the double reflection would not be so 
easily seen. But better than this is a prism. This 
gives no second image at all, and gives a much more 

rfect image than the other form. The table should 

a deep concave, and the cover should be white- 
washed frequently. The lens should be of a meniscus 
form, and about Sin. diameter. and 6 to 7ft. focus, 
not more, then the lens should be fitted intoa frame, 
which should slide easily in a groove in E in your 
sketch, so that it could be focussed, and the table 
also should be fitted with a screw like a music- 
stool; or you can have four cords attached to the 
table around the outside, and then have four pulleys 
at the top of the building, and counterpoise weights 
outside, so that the table may moved in any 
direction.— W. J. LANCASTER. 


[32686.]—Ferrotype Plate.— Draw the diagonals, 
AGand DB, intersecting and bisecting in C, the 
centre of the rectangle, from C draw a line, L A B, 
meeting A B in a, bisect A a in b, from b draw a line, 
L AB, to meet the line AE inc; from c, centre, an 
c b. radius, describe an arc to touch the lines A B and 
AD, from C; tbrough the centre, c. draw a line to 
meet tbe arc in d. Lastly. bisect Cd, and the half 
of Cd will be the length of the radius to each of the 
required cireles.—S. J. 


[32686.]—Ferrotype Plate.—The solution of this 
problem is very easy; “ Cyanogen” is quite right in 
the form in which be states it. Given a rectangle to 
find the position of the centre of a circle, which shall 
touch two adjacent sides and pass through a given 
point. Inthe case put, this point is the intersection 
of the two diagonals of the rectangle. Referring to 
the figure given with the question on p. 150, it is 
quite clear that the centre of a circle which is to 
touch the sides, AB and AD, must lie on the 
diagonal, A E. Place the letter P to indicate tbe 
point required, and draw perpendicular P Q and PR 
to AB and AD respectively, and join . Then 
the problem is to find P, so that P Q. PR, and PC 
shall be all equal to each other. Now, if we take A 
as the origin, PQ and P R will be respectively equal 

the co-ordinates of the point P; and the co- 
ordinates of Care ¥ and ¥ respectively. Put PQ 
= PR = z; and if for convenience we take ith of 
an inch instead of one inch as the unit of length, we 


get i 
.. PC= 4 (17 - 2)? + (18 — 2)? 7 =z, 
which, by rednction, comes to— 
a2 — 602 = — 458, 
z = 30 + 21°0238 
an = 51-0238 or 8 9752. 
Dividing by 8, to reduce the unit again to inches— 
æ = 63779 or 1°1219. 
The former gives the position of the centre of the 


whence 


d | brief. 


centre of the circle, AFC. 
“ Cyanogen” measures 1°1219 inches aloag either 


If from the point A | the termination of this period he would say: 1 


nestion if I could wear trousers patched like that.” 


A B or AD, and then with a set square at that point | The train has obtained the name Flying Dutch- 


draws the perpendicular. PQ or PR, the point 
where that perpendicular intersects A E is the point 
he seeks. The same distance measured from G will 
give him the other circle, G E C.—F. B. 


[32690.]—Size.—Macerate your cuttings in water 
to incipient putrefaction, then wash with solution of 
sulphurous acid; add alam and boil.—A. SMITH. 


[32691.1— Marine Engine Cylinders. — To 
“J. B. F.’—The advantages of using compound 
cylinders in marine engines, instead of high-pressure 
cylinders worked expansively, are so many that to 
awell at auy length on them all would take 
up more space than I have, I am afraid, at my 
command. It may suffice at present to mention one 
or two, leaving the others for a future occasion. 
In the first place, I presume that J. B. F.” means 
by high-pressure 99 those of the non- con- 
densing type. If that be so, and if high-pressure 
cylinders were used, the surface condenser would be 
dispensed with altogether. Now, I need not inform 
him that salt-water contains above 30 per cent. of 
saline matter. which settles at the bottom of marine 
boilers, and wbicb, if allowed to accumulate, woald 
render them useless. This matter is discharged into 
the sea through the blow. off pipe; but in being 
so discharged a quantity of heat is given off, which, 
of course, must be made up as often as this process 
takes place. More cold water must, therefore, be 
pumped into the boiler to take the place of that 
which has already been discharged. This, in its 
turn, deposits more salt; but with the surface 
condenser this blowing off process does not take 
place half so often as it otherwise would. The 
condensed water being free from salt is retained in 
the hot well and pumped back into the boiler; hence 
it will be evident to J. B. F.“ if, on commencing a 
voyage the boilers were filled with fresh water, that 
that water would last the whole of the voyage, 
provided there were no leakages: but as there are 
always leakages a little salt water (unless filters are 
used) must be pumped back into the boiler. This. 
then, certainly means a great saving of fuel, and 
were it for nothing else low-pressed cylinders would 
be prefe to any other. Compound cylinders are 
still more economical than low-pressed ones, and if 
they do take up a little more of the engine-room yet 
it must be remembered what is lost in engine room 
is more than gained in boiler space, as it takes a 
much less boiler to drive a compound engine than it 
does either a high or low-pressed engine of the same 
power. In the compound engine the heat which is 
lost in passing the steam from the high to the low- 
pressed cylinder is 80 minimised as not to be worth 
considering, as most of marinecylinders of whatever 
type have a jacket, or cavity, between their inner 
and outer shells, through which steam is continually 
circulating. They are also coated with felt or horse- 
hair and wood, which, being non-conductors of heat, 
keep the cylinders so warm that the temperature 
varies but little.—C. M. 


(32605.J)—Loco. Notch.— Locomotive enginemen 
notch their engines back when running to allow the 
steam to work expansively—that is, the steam is not 
allowed to follow the piston the whole length of the 
stroke; but on the contrary, the supply from the 
boiler to the cylinder is cut off by means of the valve 
gear when the piston has only travelled a portion of 
the stroke, and the steam thus shut into the cylinder 
expands like a compressed steel spring against the 
piston for the remainder of the stroke.— C. J 
BONsER. 


Hl Megna T Mr. LANCASTER.—I 
thought I bad written all this before, but, probably. 
through always trying to be brief I have been too 
However, the steel must be well-bardened 
and tempered just to a straw; then magnetise by 
laying the bars across the magnet, and rubbing in 
direction of length with the keeper, or with any iron 
or steel tool, until the magnet is as strong as you 
want it. W. J. LANCASTER. 


32708.] — G. W. R. Engines.—In answer to 
„ Capolas,” there is no such engine on the G. W. R. 
as the Flying Dutchman, and even if tbere was, it 
could not go for 25 years without any repairs to its 
boiler, and no locomotive could go for 20 to 25 years 
witbout any attention to its boiler. The Brietol aud 
Exeter express that leaves Paddington at 11.45 is 
known as the Flying Dutchman, and is drawn by 
the following engines as far as Bristol, from whence 
the old B. and E. engines take it on—Balaclava, 
Estafette, Hirondelle, Great Britain, Prometheus, 
Rover, Sultan, Warlock, Timour, and Tartar—anud 
that is the only reason 1 can imagine for your sup- 
posing that there was an engine of that name.— 
TAMERLANE, 

[32703.]—G.W.B. Engines.—Surely the person 
who makes this statement has got but a remote idea 
of the durability or strength of locomotive boilers. 
Perbaps he is confusing them with stationary 
boilers, which work generally under the pressure of 
80lb., and are not continually being oscillated by bad 
roads. Even in this case it must be an extraordinary 
boiler to work that period of time, at least without 
a considerable amount of patching, and a thorough 
repair. The high pressure of locomotive boilers, the 
complications for rapid evaporation, incrustation, 
forgetfulness on the part of attendant, are facts 
which in themselves contradict the assertion. The 
age of a locomotive beiler is at the most 14 years, 
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man.“ There is no engine named after it.— CLARE. 


(32704.)—The Cats and the Pigeons.—I would 
suggest that the alighting boards should be secured 
with hinges, and held in position by a light spring, 
which would bear the weight of the bird, but which 
would give way beneath the weight of a cat. The 
outside board could he connected with another board 
inside, so that when the outer board was depressed 
the inner one would rise, and close the aperture. 
This contrivance could be made in one piece, and 
weighted with lead on the inside. This wonld obviate 
the necessity for springs; or a perch could be used 
instead of the board, if said perch were fixed at a 
right angle to the face of the pigeon-house, a cat 
aon have some difficulty in obtaining foothold.— 

8. 


3270 f.] — The Cats and the Pigeons.—If W. 
Wilson, LL. D., will fit a pulley and weight to the 
alighting-board of his pigeon-house, he will effec- 
tually keep cats out of the cote. The weight should 
be so adjusted as to balance the board, plus the 
weight of four or five pigeons. The cat probably 
comes on to the board with a leap; tbe board drops. 
and the cat with it, often soalarmed that she makes 
no second attempt. If the cat gets on to the board 
from the roof, a series of stout wires, about 1Sin. 
long, fastened at one end into a half circle of wood, 
and nailed on to the wall over the entrance, is an 
effectual barrier. I have had both the above in 
operation for years.—N. SIRCH. 

[32704.]—-The Cats and the Pigeons.—If Mr. 
Wilson will arrange an alighting-board at the 
entrance of bis pigeon- house, which is binged at each 
side to the wall (A A in Fig.), and projects as much 


into the house as it does ontside, and then attach 
lumps of lead to the inside half which would more 
than counter-balance tho weicht of a pigeon stand- 
ing on the outside, and yet would be insufficient to 
balance the weight of a cat, I think he would find 
that they wonld be unable to enter, as when a cat 
alighted on the board it (the board) would fall down, 
yielding to her weight, aud so she would slip of. 
But, supposing, by any chance, she held on, st ill she 
would be unable to enter, as the inside half of the 
board would cover the entrance, as shown in the 
Fig. by dotted lines.— A. A. WATKINS. 


[32704.]—The Cats and the Pigeons.—If W. 
Wilson, LL.D., will attend to the sketch he will 
have no need to be afraid of cats. The hole that the 
pigeons go in at should be about 4}in. wide, and 
6in. long, or Gin. high; a board l4in. long is fitted in 
the hole ; in the centre a pair of small brass binzes 
is fixed under the front of the board, so that the 
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board will drop if a cat jumps on, and it must have 
about 21b. of lead fastened underneath at the back, 
so that it will stand the weight of a pigeon. If you 
wish to know if there bas been cat on in the 
night, it can be made to bind when it is up, and will 
bave to be pa down in the morning. The rough 
sketch will be easily understood. Fig. 1, open; Fig. 
2, shut; a, lead; b, hinge.—JacK OF NO TRADE. 
[82704.]—Cats and Pigeons.—I think the corre- 
spondent will find the following an effectual cure for 
cats :—Have the alighting board outside his locker 
work on hinges, and have another board inside on 
hinges, so that it will come op and cover the holes 
from the inside. Have a string fixed on the outside 
board, passing through an aperture in the front 
board of the locker, fastened to the board inside. 
(A small pulley wheel is best for the strfng to run 
on.) Have them so balanced that any pigeon going 
on to the board outside would not tip it up, bui 
directly anything slightlier heavier went on, the 
board outside would go down in front of the locker. 
and in doing so would pull the board inside up over 
the holes. Of course the hinges will have to be fixed 
opposite ways on the different boards.— BARB. 
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[$2704.])—The Cats and the Pigeons.—If Mr. 
Wilson will refer to page 48 of Vol. XXII., No. 548, 
he will find a description and illustration of a plan 
which I invented when keeping pigeons ander similar 
circumstances. He will see that the principle of the 
contrivance is to make the greater weight of a cat 
effect what.that of even two or three pigeons would 
not do. In my case there was only one entrance 
hole, but it would be easy to arrange for several. 
No cat ever managed to get in so long as I kept 
pigeons.—H. G. MoBERLY. 


(32704.])—The Cats and Pigeons.—Is_ the 
pigeon-bouse on a pole or against a wall. If it is 
on a pole get an old saucepan with a large hole in 
the bottom and put the pole through it, and 
fasten 30in. below the pigeon-house. Or you could 
drive some nails in the post and then point them.— 
‘TELESCOPE TELE. 


[32705.]—Electro-Magnetio Engine.—If you 
bave obtained a method of anervasing the power of 
magnets to such an enormous extent by means 
patent it; you will speedily come upon the applica- 
tions. Assuming that the power of a given electro- 
macnet exerted upon a piece of iron, say 1,000 of 
an inch away, is called 10, then by removing that 
piece of iron to 6in. distance, and, if you can, 80 
increase the power of the same magnet to cause 
same attraction as in former case when close up, 
you would then bave increased the power of the 
magnet over 50.000 times, aud thia is a considerable 
augmentation of power.— W. J. LANCASTER. 


ſ32707.] Spectrum Analysis.—I shall be glad 
to forward “Cyanogen a table of spectra, if he 
likes to send his address to me.—H. HELLEWELL, 
Bootbroyd-lane, Dewsbury: 

[32707.] — Spectrum Analysis. — Write to 
Browning for chart of the spectra, or get a second- 
hand copy of Roscoe's Spectrum Analysis.“ You 
will find numberless charts of spectra in various 
elementary chemical works and works on physics, 
but none containing all the spectra. These you 
would have to map out yourself, unless yon get one 
of the larger works containing them.—W. J. LAN- 
CASTER. 


[32708.—Coasters.— The coasters trading to Ply- 
mouth and Cornwall do not “regularly ” take pas- 
sevgers. but most of the captains will give you a 
passage for a moderate remuneration. The vessels 
are mostly small, being chiefly schooners and yawls. 
ADYE DOUGLAS, 


(32710 j—Organ.—Plainly a breach of contract, 
bat unattended with any serious consequences, 
unless the price of plain metal“ and not zinc has 
been charged. The former being a composition of 
lead, autimony, and tin, is 
expensive than the latter. 

specified.. TONOMETER. 


(32711.]— Faulty Battery.— You should not 
amalgamate your zinc plate. Seeif your connec- 
tions are now quite clean, and add a little more 
eulpharic acid; also see the zinc plate don't touch 
the carbon one.—ALBERT SMITH. 


(32711.)—Faulty Bichromate Battery.—The 
reason this ceased to act most likely is, that the 
liquid was exhausted, which it very soon is. This 
constitutes the objection to the otherwise nice bat- 
teries.—W.S.A. 

_(32711.]—Faulty Bichromate Battery.—The 
bicbromate cell is good for about 40 to 50 minutes, 
ro that if you used it for 2 hours you used it up, and 
it will require fresh acid and bichromate, then all 
will ve well.— W. J. LANCASTER. 


[32711.]— Faulty Bichromate Battery.— Lou 
had far better use a Daniell battery if you wish it to 
be always in working order, and it would be suffi- 
ciently p-werfal for your purpose. Your cell wanted 
re-charging with fresh acid or a fresh addition of 
bichromate.— Os, 


2 32715.]— Patent Camera.—I am rather surprised 

Newton“ did not send you any particulars as to 
working with the camera. In the first place the bath 
is useless; and, secondly, the camera is clumsy. 
Better by far work in a small tent than in the 
cameras, to werk you will require the following 
chemicals: Collodion, nitrate of silver solution, 
3 solution, fixing solution, and transparent 
varnish—tben the process is simple. (I.) Clean plate 
well. and see that all smears are removed: then 
plunge into bath solution, leave it there for two 
minutes then remove, and put into dark slide and 
expose ; afterwards take out of dark slide and deve- 
lop with developing solution until sufficiently visi- 
ble to see details just coming; then wash, and fix 
with fixing solution until clear ; let dry, and varnish. 
J. LANCASTER. 


[32715.]—Patent Camera.—I think the camera 
must be similar to one I purchased from Newton, 
of Fleet-street, some 24 years ago. It had below it 
a japanned tin well, into which were fitted 4 vertical 
guttapercha baths, to contain, respectively, nitrate 
of silver solution, developing solution, water, and 
byposulpuite of soda. On the top was a flat sliding 
bar, through which passed into the interior of the 
camera a stout sliding brass rod, having at its 
lower extremity a clamp to hold the glass plate. 
The mode of using this camera was as follows :—A 
piece of ground glass being attached to the end of 
the rod, the cap was taken off the lens, and the 
picture focussed on the glass, after which the lens 
was again covered. A glass plate, having been 
coated with collodion, now took the place of the 


both heavier and more 
Zinc should have been 


focussing-glass, and the door at the back of the | the regular way, or make a cotton wool vignetting 
camera being closed, by shifting the sliding bar the frame to go inside camera ; then expose in the ordi- 


plate was brought over the bath containing the | nary way.— 


nitrate of silver solution, and, by means of the 
sliding rod, plunged into the bath, and allowed to 
remain in it a sufficient time to be properly coated 
with iodide of silver. Tbe plate was then raised, 
and put into the proper position fer receiving the 

icture. When it had been sufficiently exposed the 

ar was shifted until the plate stood over the bath 
containing the developer, into which it was plunged. 
Small windows of yellow glass at the front and back 
of the camera allowed the progress of the develop- 
ment to be watched, by raising the plate from time 
to time, without opening the camera, and, when 
sufficiently developed, it was brought over the water 
hath, and after being plunged into that, over tbe 
hyposulphite bath, in which the picture was fixed. 
Graduations in the bar and the slide through which 
it worked enabled the operator to know whereabouts 
to place the plate. Though this ingenious plan cer- 
tainly enabled one to dispense with a dark 
tent, there were many disadvantages attending it, 
which was doubtless the reason why this kind of 
camera has become quite obsolete. As it would 
have been fatal to the nitrate of silver solution to 
allow the brass clamp at the bottom of the rod to 
tonch it, the upper portion of the plate bad to be 
kept out of the solution. Unless the baths were 
filled to the brim, still more of the plate would 
remain unacted on by the solutions, and if they were 
so filled the slightest movement was apt to send the 
contents of one bath slopping over into the next, or 
into the tin well, which soon became eaten into 
holes. I was verv glad to give away my camera 
many years ago. If Geo. V. Barton has taken his 
lens to pieces, he must be very carefal to put the 
glasses back into their original position. He cannot 
do better than buy for Is. one of the cheap treatises 
on photography, such as that by Jabez Hughes, 
which will give him all the information he requires 
upon this and other matters.—G. C. C. 


32717..— Water Barometer.—Procure a barrel 
to hold say 35 to 40 gallons of water, then get 26ft. 
of lin. gas-pipe, and 6ft. of lin. glass tubing, have 
a tap well made fitted on to top of pipe, and another 
at the bottom in the tube; the top tap should be 
cemented on to the glass tube, and tbe glass tube 
well cemented into iron tube, thus forming a tube 
32ft. long. Now to fill the tube turn bottom tap off, 
and pour very gently a stream of water into tube, 
and continue pouring until the water flows over tap 
at the top, then tarn the top tap off, and turn bottom 
one on, when the surface of the water will fall until 
it reads correctly. The tub should be about two- 
thirds full of water.— W. J. LANCASTER. 

[32719.]— Engineer Students in the Navy.— 
Candidates must not be less than fourteen, nor more 
than sixteen years of age. The subjects of examina- 


tion are :— Marks. 
Arithmetic 300 
English : 
Writing from dictation 109 
Composition ... ; 100 
Grammar 150 
— 350 
French : 
Translation into English... 100 
Grammar se 9 £ 
— 150 
Geography 890 sae es ae 2255 100 
Algebra (up to and including quadratic 
equations) oa we he 300 
Geometry (first six books of Euclid) 300 
1,500 


750 marks required to pass.—C. E. K. 
(32720.)}—Canvas Canoe.—The following is the 
description of one I made a few years ago, cost about 
£2, but cannot give the dimensions, as I kept no 
account of it, but H.” will find several good de- 
signs in past numbers of ENGLISH MECHANIC; but 
if “ H.” wants it for sailing don’t forget to have 
good broad and deep keel. 1. Get a piece of pine the 
length of keel wanted, 24 by 4 deep, bottom edge 
about 2, then mortise in stem and stern posts, after- 
wards screw on a piece of iron § wide, jin. thick, 
along bottom of keel, and up outside stem and stern 
post; then get 5or 7 pieces of similar iron; din. thick 
will do ; have holes bored in centre of each, also 
several on each side of the centre; stretch a line 
from centre to centre of stem and stern posts, then 
screw the ribs to top of keel at the centre hole ; then 
bend and shape them according to the design. Be 
particular that the ribs are the same distance on each 
side from the centre line, or it won't run true; after- 
wards get some boards } or jin. thick. If you are 
near a timber-yard they will soon saw them for you 
from a deal ; then rivet the boards round outside the 
ribs ; don’t lap them. The ends of the boards should 
be let into the stem and stern posts, so that they are 
flush; then pitch all over outside, and while the 
pitch is wet strain over some strong sail cloth (I 
used rick cloth), and tack down close and even all 
round, and then give two coats of pitch all over 
outside; when dry put a piece of pine round for gun- 
wale. By pitching first you are able to paint the 
gunwale, which could not if it got pitched over. The 
advantage of boarding is that you are not afraid of 
putting your feet through the canvas. Mine was 
an open t; but H.“ will not have much trouble 
to cover it with canvas, and paint it over.— EL DNAR. 


[32723.I—Vignetting Ferrotypes.— Have a vig- 
netting glass in front of dark slide, then expose fa 


W. J. LANCASTER. 


[32722.]—Vignetting Ferrotypes.—Direct posi- 
tives may be vignetted by suspending in front of the 
camera a large piece of cardboard with au oval 
aperture. It must he “ont of focus, and might be 
allowed to swing a little. I have not tried this, but 
have seen it recommended ina photographic journal. 
Perhaps an ordinary vignette glass might fixed 
inside the camera in front of, and at a short distance 
from the sensitive plate. These, of course, are only 
suggestions. -s. 


(32724.]—Canaries.—Give the canary a bath of 
tobacco water, but be very careful how you do it. 
Change the birds into a clean cage and let them have 
plenty of water to wash themselves fresh every 
morning. Directly I put fresh water in the cage my 
birda begin to wash, and I have never known them 
to have parasites. Put a large china pan (it must 
be shallow) in the cage. Lime-wash the old cage 
and put it away for two or three months ; at the end 
of that time give it another cont, and after that has 
been on a little while wash with soap and water, 
rinse with clean water and put out in the air to dy: 
The cages should be cleaned ont at least once a week, 
and tbe perches scraped and sand-papered.—TELE- 
SCOPE TELE. 

[32724.] —Canaries.— The red parasites which in- 
fest birds’ cages can certainly do them no good, as 
they are just as much vermin to them as bugs, &c., 
are to the human race. I have found that the best 
way to destroy them is to wash the cage with Condy’s 
Disinfecting Fluid and water (to had at any 
chemist's), which certainly does no harm to the 
irds. I should not advise you to try the insect 
powders, as they must contain poison in a more or 
less degree.—ADYE DOUGLAS. 


32724.])—Canaries.—The smal! red parasites that 
infest canaries are most injurious to the bird, which 
gets no sleep, as the vermin come out at night. If 
the ‘‘ Perplexed Photo.” will get some Keating's 
Insect Powder, soak a teaspeonful in a teacup of 
boiling water, jet it get cold, and then dose the bird 
with showers of it by means of a ray-dispenser, be 
will soon get rid of the insects. It should be done 
every day fora week, then stop for a week, and do 
it again. The corners and cracks of the cage are 
probably full of eggs and insects. It should be 
scalded by pouring boiling water over it.— M. SIRCH. 


[82725,]—Birdsa’ Perches.—Round perches are 
the best. Have several perches by you, and change 
them every week. Let the old perches get dry, 
scrape, and sand-paper. That is how I do—then you 
keep the birds’ feet healthy.—TrLescope TELE. 

(82725.]—Birds’ Perches.—At one time I kept 
over a hundred cage birds, moat of them canaries. 
I found the following the best section for their 


perches, as they have the round part to stand on (as 
on a branch), but yet bad a grip for their feet at tho 
corners. See that you do not allow their nails to 
grow too long, but cut them regularly or they will 
hang themselves with their long nails by catching 
them between the wires.—ADYE DOUGLAS. 


32725. Birds“ Perches.—Smooth and round 
perches are instruments of torture. Let Perplexed 
Photo.” get some twigs of the 1 tree, vary- 
ing in size from the the thickness of his little finger 
to that of his middle one. Give perches of different 
thicknesses. The bark is rough, but not harsh, and 
there is a certain Saati in the perch most 
grateful to the bird. If P. P.“ will scoop outa 
little bit of the pith at each end of the perch, he 
may, by examining it in the morning, find hundreds 
of the red parasites in the holes. A dip into boiling 
water destroys the vermin, and the perch may be 
used again.—N. SIRCH. 

{32728.}—Machine Oil—This should not dry or 
clog. The adulteration consists in mixing cheaper 
oils with the dearer. Test with sulphuric—one 
drop of acid to 20 of oil :—Nut oil, yellowish brown ; 
olive oil, dark yellow; neat's foot oil, dirty brown; 
tallow oil, dirty white; sperm oil, light ; linseed 
oil, green. With solution bichromate of potash, 
nut oil turns brown and lumpy; neat's foot oil, 
ditto : tallow oil, reddish brown : sperm oil, brownish 
red; linseed oil, brownish. Fish oil treated with 
chlorine turns black.—A. SMITH. 


32729.] — Chemistry.— The carbon monoxide 
unites with half a volume more oxygen to form 
carbon dioxide. There is, therefore, one volume of 
carbon dioxide formed, and one and a-half volumes 
of oxygen left.— H. HELLEWELL. 


[32731.—Fireproof Room for Bank.—You 
have an impossible job to do ; there is nothing fire- 
proof under the sun. A fire-resiating room may be 
made with at least a l4in. wall of firebrick well set 
in cement, standing (if not on the ground) on a 
groined firebrick arch, with a similar arch over. 
There may be two doors—one of English oak inside 
to resist fire, the other a Milner or Chatwood door 
to resist thieves.—ALFRED TOZER. 

(32731.]—Wireproof Room for Bank.—For a 
room, say 12ft. wide (any length you like), it may be 
built in the basement of the bauk of lsin. Flemish 


20 0 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 684. 


May 8, 1878. 


pe ———— SSS SS SS ET TSS I SET — — 


bond brickwork, with a high pitch arch of the same 
thickness to form the roof. If the side walls are 
not backed up by earth or the ends of other walls, to 
resist the thrust of the arch, aged when any- 
thing heavy falls on the top, they must be double 
the thickness, or a flat roof substituted composed of 
rolled iron joists 7in. deep, 12in. apart, with l}in. 
hard wood laths laid between the bcttom flanges, the 
whole covered with 18in. of concrete. The door 
should be one of Chatwood’s or Milner's best fire- 
resisting. There should be a grating in the floor 
leading to the sewer, to carry off the water which 
would find its way under the door from the engines 
if the building was on fire. Were it not required to 
be burglar as well as fire-proof, 9in. timber joists 
laid so as to touch each other thus :— 


And covered on the top and ends with 6in. of concrete 
would do, and two 3in. solid oak doors 12in. apart 
would resist many hours’ fierce fire where a common 
iron door would fail. Unless it is intended to store 
some chemical which ignites or explodes at a very 
low temperature, it is not necessary to have any 
non-conducting material between the walls, but the 
bricks used should be the best hard stocks, laid in 
cement. I may add that the plan of laying timber 
Joists close together for fire-resisting floors was 
advocated many years ago by Mr. Braidwood. The 
system of securing the joists tightly together, and 
protec ang the underside has been recently patented 
y a firm in London.—J. L. SAVAGE. 


{32782.J— Traction Engines.—1st, a good one 
will draw about twice its own weight on a good level 
road. 2nd, it will draw 3 its own weight up an 
incline of 1 in 12, and unloaded up 1 in 7. 3rd, 
they may be seen in almost al! parts of the country 
—for instance, Minsterley, Salop, drawing minerals. 
4th, an engine may be economically worked on 
almost any road. but the engine should be suited to 
the road—for instance, on narrow and budly- kept 
roads a 6 horse-power would be quite heavy enough, 
but where the roads are well kept a 10 horse-power 
would be more suitable. 5th, “ Aveling’s Locomotive 
Acts,” Spon and Co.— STEAM. 


(32734.]—Attaching Drill Chucks. — The spindle 
and chucks are grooved out like a tap used for cutting 
threads on metal. The thread part is grooved out 
on the four sides, so that the thread of one fits into 
the roove of the other, and a slight turn of the 
chuck tightens it. It does very well for drills of 
middling size.— TELESCOPE TELE. 


(32734.] — Attaching Drill Chucks. — This 
method is perfectly feasible, and would save time, 
but very little. If not carefully done it might render 
the screw useless, It is rather difficult to describe 
without the aid of adiagram. You file away two 
opposite sides of the male screw, and also two oppo- 
site sides of the thread in the female screw, one will 
then slip into the other without turning, and less 
than a half turn will secure it; or you might file 
four faces on the screw, leaving only the corners of 
the thread. Then cut with a triangular file four 
notches in the thread of the internal screw. The 
device would not, I think, be of any practical use, as 
a chuck is easily screwed on by setting the machine 
in motion. Its principal use would be in removing 
the chuck from machines which have no reverse 
motion.—Os. 


[32734.] — Attaching Drill Chucks.—I send 
sketch showing my interpretation of E. G.'s” 
description, A is the mandrel, on which the opposite 
quarters have the thread cut away (something like a 


sorew tap), and B represents the end of the chuck, 
showing female screw, which has been similarly 
treated. It is obvious, I think, that A can be 
pushed into B, the portions of thread on the former 
passing through spaces of the latter. and vice versa, 
and that by giving a quarter turn the chuck will be 
tightened.—GLATTON. 


[32736.]J— Batteries. — Two No. 2 Léclanché cells 
would suit your purpose very well, as they give a 
powerful current, and are easily kept in order. A 
single battery at one end would answer for both 
bells, if you put them each in the same circuit with 
the battery. I shall be glad to give you any further 
information you may require on the subject of 
cleansing, charging the battery, &c., or fixing the 
bells and pushes.—J. Harris, C.J, 


(32736.]|—Batteries.—To make a cheap and eff- 
cient battery for electric bell, get a quart jam-pot, 
also a glass cylinder such as used for benzoline 
lamps, about 4in. by 24in. Tie a piece of canvas 
over one end, and place that end downwards in the 
centre of pot. Get some gas carbon, manage to 
chip off a piece a few inches in length, make about 
lin. of it red-hot, and dip into a piece of melted 


paraffin candle. When cold, drill a small hole near the 
end, insert the end of a piece of eovered wire, fill up 
hole with solder, pitch it over, and this connection, if 
carefully done, will never give out. Put this piece of 
carbon in the outer space of course, with the wire 
end up, and pack tightly in with small pieces of 
carbon the size of peas—no smaller; cut a piece of 
cardboard to fit in round the top, and run pitch over 
the cardboard, leaving a small hole for vent. Now 
et a piece of wood to fitin top of glass cylinder, or, 
tter still, a glass stopper such as are on sweet- 
bottles. Get a piece of brass or iron tubing or 
mould of some sort, place a piece of stout iron wire 
about gin. long in mould, and pour in melted zinc to 
cast a rod as long as required. Bore a hele through 
glass stopper with drill and turpentine. Now put 
about 20z. of crushed sal-ammoniac in the inner 
cell, fill about two-thirds with water, and place the 
zine rod in the solution; slip the glass stopper over 
the wire in rod. The stopper will then cover up the 
cylinder, exclude dust, and prevent evaporation. 
Then solder a piece of copper wire to the iron wire, 
and a useful cell is the result, costing less than a 
shilling. I have three of them—made in August, 
1876—to ring three bells many times a day. They 
have only required refilling with sal-ammoniac on 
one occasion. The first cell I ever had was pur- 
chased for 3s. 6d., and the connection failed in two 
months. Since then I have made my own, as above. 
One battery is sufficient for two bells; I suppose 
you do not wish to ring both at once. I think the 
nearer battery is to bell the better. The touch may 
be 50 yards away, or further perhaps.—C. O. G. 


[32738.]— Butterfly Catching.—I think Young 
Entomologist could catch plenty of red adinirals 
and peacocks at Chislehurst, and even in tke parks 
and gardeus in London. If he should be so lucky as 
tocatch the swallow-tail will he kindly let us know 
through these pages? Let him keep camphor in his 
drawers ard boxes to prevent them being eaten up 
after he has set them out and they are dry.—AN 
ENTOMOLOGIST AND M.S.A. 


{ 82739. ] — Microscopical. — To RANDOLPH 
RICHARDSON, ~The rings should not be pure tin; I 
find mine were an alloy of zinc. 10 grammes of 
golatine should be mixed with 25cc. of distilled 
water, and about 5 grammes of copper sulphate 
should be used. The action is as follows: — The 
dilute acid acts upon the zinc cell, and causes it to 
give off hydrogen, when in its nascent state decom- 
poses, precipitating the copper in the metallic state 
in the gelatine; it is best done with silver salts.— 
RANDOLPH RICHARDSON. 


[32741.]— L. C. and D. R. Engines.—The L. C. 
and D. have at present 6 tank locomotives of No. 62 
class, numbered respectively from 59 to 64. All of 
them are rebuilt from old types. No. 59 was rebuilt 
at Loughedge Works, Wandsworth. in 1878, and was 
formerly named Sondes, made at the same works in 
1865. No. 60, rebuilt in 1876, was named Sitting- 
bourne. Nos, 61, 62, 63, 64, were rebuilt either in 
1876 or 1877. I do not possess the dimensions of 
No. 162 class of express bogie engines; they have 
been frequently asked for, and I shall be glad when 
they make their appearance.—G. L. P. 


[327] — Transparent Paper. — Would not 
castor oil be better? -M. S. A AND M. A. M. S. 


[32748.] —- Transparent Paper.—I take the iu- 
closed from a back number: —“ Dissolve a given 
quantity of castor oil in one, two, or three volumes 
of absolute alcohol according to thickness of paper. 
Apply with sponge. The alcohol evaporates in a 
few minutes ; the paper then is ready for use. The 
opacity is then brought back by immersion in abso- 
lute alcohol.“ —-X. X. 


(82750. ]J— Circular Saw. — Make a box of wood 
about zin. thick, hinge a cover to it, let the under - side 
of it come level with upper part of sliding cylinder of 
poppit, bore a hole through bottom of box. bolt it 
down with a screw passing through lathe bed; let 
the saw cut its way throuzh the cover, place 
the saw on a turned mandrel, and screw it firm, place 
a carrier on it and mount it between two centres.— 
M.S.A. and M. A. M. S. 


[32750] —Cireular Saw. I have a small circnlar 
saw, which I drive in the lathe in the same way as a 
piece of iron for turning. Fora bench I have arest 
flat at the top, to which I screw two pieces of sheet 
iron, leaving a space between for the saw to work 
in; and at the other erd of the pieces I havea block 
of wood screwed, of the same height as the rest 
holder, to keep them level. I have also slots cut on 
one side for working a guide in, which is held by 
thumb-screws below. I find the above plan to work 
very well for small jobs. -A- WHAT. 

[32754.]—Mercury.—A small quantity of mer- 
cury can easily be distilled in a small retort at a 
slow heat. It will need careful watching.—FERRUM. 


(32757.]—Mining.—The following formula will 
show how to obtain “the resistance equal in both 
directions,” and verify the examples given :— 


L — E 
E G + ) 
F = Friction; L = full load; E 


gz = gradient, 
—Roscor, 
[32767.)—Safety-valve Question.— A Farmer” 
would get a pressure ef over 131lb. per squire inch 
if he were to place the 321b. weight as stated, for 


32 x 24 „ 28 412lb. total pressure on valve, 


) empty lond ; 
Your second question I can't answer. 


which, divided by area of valve, = 3°1416 square 

inches = 1311b. At 24 inches distance from fulerum 

a weight of 13:3751b. (13lb. 60z;.) will be correct, for 

3'1416 x 60 = 183'4961b. total pressure required, and 
(188 406 — 28) x 2 Š 13°375lb, 


24 
If the weight of 321b. has to be used, then for proper 
distance from fuloram : ( 40 —29) x 9210 08in., 
or, say, just 10 inches.—A. W. E. 


[32767.]—Safety-valve Question.—I think “ A 
Farmer” will find the following worked out correctly 


for him :— 
7851 
4= N 


3°1416 = area of valve 
60 


188°4960 = pressure on valve 
28° = weight of valve and lever 


12) 160°4960 = pressure to be overcome 
133746 = weight: 
.. 131b. 60z. is the weight wanted.—J. SMITER. 
[32771.]—Wood Lice.—“‘ A. G.” had better pro- 
perly ventilate his cellar, and then thoroughly lime- 
Wash it all over, mixing with the lime-wash a little 
sulphuric acid. By. this means he will get rid of 
these pests.—C. J. BoNSER. 


(82772.]—Decayed Finger Nails.—I should ad- 
vise A Constant Reader” to consult another 
doctor, as there is, evidently, some disease in the 
bones of his fingers.—C. J. BONSER. 

(82778 ]-—Temper of Taps.—The best way to 
temper taps is to heat them to a red heat, and then 
plunge into water. This process hardens them. To 
soften them dip in oil, and place them in a furnace 
until the beat causes the oil to take fire, then imme- 
diately dip agoi into water, and they will be ready 
for use.— C. J. BONSER. 

|32778..—Tempering Taps.—I have tempered 
lots of taps by reducing the temper from the hardest, 
then holding the tap inside a red-hot wrought-iron 
collar about ljin. x 2in. long. commencing to heat 
the tap at the largest end. On working it about a 
little you will get a good straw colour all over, then 
dip in salt water.—X. X. 

[32780.]—Snider Rifle.—1. Tow or cotton cloth 
and Rangoon oil. 2. Smoke, then rub over with lin- 
seed oil (boiled), so as not to disturb the black, then 
let the oil dry. 8. The Rifle, its Theory and Prac- 
tice,” by Arthur Walker, Westminster: J. B. 
Nichols and Sons, 25, Parliament-street ; or Notes 
on Rifle-Shooting,” by Captain Heaton; London: 
Longman, Green, Longman, Roberts, and Green, 
1864. But there may be a later edition. Mine is 
the second edition.—A-W HAT. 


[32730.]—Snider Rifle.— There should be no diffi- 
culty in keeping the rifle clean. A wooden cleaning 
rod, some flannel, and a little good oil, being all the 
materials required. The best oil Ihave used is Ran- 
goon oil; but if it cannot be got some of the animal 
oils, mixed with a little petroleum, will do. The 
flannel may be conveniently cut in circular pieces, 
about 2}in. in diameter. After using the rifle, clean 
it as soon as possible. If “Caw” can obtain the 
Volunteer Service Gazette for March 10, 1877, he 
will find methods given for blacking rifle sights. 
For my part I prefer blacking mine with the smoke 
from burning camphor, which gives a splendid dead 
black. The Rifle Shot's Manual (price Is. 6d., 
published by Clowes and Sons, 13, Charing-eross), 
contains many useful hints on target shooting.— 
T. J. HuTcHINSON, 8th L. R. V. 

[32780.)—Snider Rifle.—Eighteen years’ experi- 
ence dictates the following :—1. Woollen rag and 
good oil—say, neatsfoot—with a little paraffin 
therein. Have two rags (or three if Caw”’ is par- 
ticular) with a string and piece of lead attached to 
each. A ballet cat or hammered so as to easily 
drop down the barrel, answers for the lead admirably. 
Drop this with the attached string and rag in at 
breech, draw the rag through barrel thereby. A 
dozen such operations I find ample, finishing off 
with clean dry rag. 2. There is a composition sold 
for this, but I believe ivory or other black rubbed up 
with turps or blacking will answer well. I smoke 
my sights. 3. Get the Official Musketry In- 
structor,” which is published in combination with 
“ Rifle Exercises.” This also answers query No. 1 
in full.—C. O. 

[32780.] — Snider Rifle.— There is no better 
method of cleaning a rifle than by using a stiff 
circular brash, which is drawn through the barrel. 
it thoroughly cleans the grooves, which is the chief 
desideratum. It is used by several crack shots in 
our corps, and may be obtained of any gun-maker for 
a few shillings. With respect to re-blacking sight, I 
say itis a gun-maker's job, and had better be left 
alone. All the rifle shots with whom I have come in 
contact never use anything but smoke from a candle, 
camphor, Ko., which answers admirably. I have 
seen several works on rifle shooting. but never saw 
one to be compared with The Rifleman’s Com- 
panion,” by Francis Lock. It is published by Kenny 
and Co., 25, Camden-road, N.W.. and contains many 
valuable hints on training, position, and armoury 
drill, changes of light, allowances to be made for 
wind,” &c. Its price is 4s. 6d. post free, — 
WIMBLEDON Pest, 3rd Northumberland. 
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pro —Gregorian Tones.—If Mr. Bell will 
get J. Hiles’s “ Catechism of Part-Singing,” price ls. 
(Browse and Co.), be will learn all about the 

regorian tones. As 20 pages are devoted to the 
subject, I think it better to refer him to the book 


than to occupy a large space in the MECHANIC with 
a full reply. —Nz Suror. 


(937823.;—Bone Manure.—Bone manure cannot 
be preduced properly on a small scale—the plant is 
too dhs een I do not know of any machines made 
to by band. Trust to a good manufacturer, 
and get your manures analysed.—FERRUM. 


(32704.|—Great Western and Metropolitan 
es.—None of the G. W. R. broad-gauge 
engines of the Hirondelle” class are numbered; it 
is only the old Bristol and Exeter engines that are 
numbered. I think the Hirondelle” tender holds 
about 3 or 4 tons of coal when full. The tender is 
lower than the Midland and Great Northern tenders, 
bat, as it is broad gauge, it is accordingly much 
wider, if not longer as well. The engines working 
over the tropolitan are—those belonging to the 
Metropolitan, the Metropolitan District, and Great 
Western (No. 4 class); over that portion of the 
line between Moorgate-street and King’s-cross, 
the Great Northern, Midland, and Chatham and 
Dover, in addition to the other three; over the 
Metropolitan, St. John's-wood, the Metropolitan 
only; over the Metropolitan District, those of the 
Metropolitan District, the Metropolitan, the Great 
Western, and London and North Western. To all 
appearance the said engines are of the same dimen- 
sions as the Midland 204 to 209 and the L. and N. W. 
2055 to 2070. The S. W. R. have some of the same 
pattern, but how many I cannot He The reason 
the G. W. use the letters H. K. R. M. and S. for 
lettering the compartments is to enable passengers 
to remember more easily which co rtment they 
were in—this plan of using letters wide apart being 
less confusing than if consecutive letters were em- 
ployed.—TaMEELANE. 


($2705.]—Iodine.—Iodine is manufactured on the 
large scale by burning dried seaweed in shallow 
pits till nearly the whole of the vegetable matter is 
consumed. The heat fuses the salts of the seaweed, 
and when cool it forms a solid grey mass, which is 
called kelp. This kelp is broken into small frag- 
menta, and digested in water. About half of it dis- 
solves, the soluble portion consisting of chloride of 
sodium and of potassium, carbonate of soda, iodide 
of sodium, and various other salts. On the solution 
of kelp beni evaporated, the chloride of potassium, 


&., stallises, whilst the iodide of sodium is 
retained in solution, This mother liquor, as it is 
call is distilled in a leaden retort with oil of 


vitriol and black oxide of manganese, and iodine 
paren over, I believe all seaweeds will yield iodine.— 
. Hargis, C.J. 


(arge. — Iodine.—I take the following from 
Gill’s * Chemistry for Schools: — The kelp (the 
ash rtain 


doz. 
retert, together with an equal weigh 
of manganese, adding some slight y diluted hydric 
sulphate, and distilling slowly.”—E. B. H. 


UNANSWERED QUERIES. 


The mwambers and titles of queries which remam unan- 

swored for weoka are inserted in this list, and if still 

are repeated four weeks afterwards, We trust 

our readers will look over the list, and send what information 
they ean for the benefit of their fellow-contributers, 


Since our last Telescope Tele“ has answered 320 19; 
KX. L., 32078, 
32142. Bookbinding.—To Mr. R. Smith, p. 586. 


32144. Detonator, 586. 

32152. Metzopolitan Railway Engines, 586. 
32155. Glase for Red Clay, 586. 

32157. Wooden Spoons and Turners’ Paint, 586. 
33171, Medical, 586. 

32176. are Composing Machine, 586. 
32179. ixture of Iron, 587. 

$2188. The Recent Arctic Expedition, 587. 
32190. Model Gas Engine, 587. , 
32195. Sewer Gas, 587. 

33199. Paper Cartridge for Rifles, 587. 
3280S. Oirole in Polygon, 587. 


Siebert’s Peco glasses 587. 

L. and N. W. R. Tanne}, 587. 

B. Sc. Examination, p. 48. 

Twist, 48. 

Yacht Boiler, 48. 

Telephone.—To ‘‘ Cob, 48. 

W ills, 48. 

Balance Wheel, 48. 

Dog Skins, 48. 

Large Telescopes, 48. 

Angularity of Connecting Rod, 48. 
Blacking Cane, 48. 

Induction Coil.—To “ Sirius,” 48. 
The Organ, 48. 

Electric Bell, 48. 

Lunar Photographs.—To “ A. A. C.,“ 48. 


QUERIES. 


— — 


32799. — London University Matriculation.— 
What books shall I need in addition to those mentioned 
below for the June, 1879, examination? Greek: I have 
no Greek books. Latin: Bryce's Latin Grammar.“ I 
have read seventh book B. G., Cæsar.” French: 
“Grammaire des Grammaires.” Mathematics: ‘‘ Tod- 
hunter’s Euclid” and his algebra and Colenso’s Arith- 
metic.” Natural philosophy: no books at all. Chemistry: 
nothing except ee First Stage.“ Geography: 
Anderson’s. English history: Bullock's. English Gram- 
mar: Morett’s.— VERCINGETORIX. 


[32800.1—Grating Noise in Telephone.—Can 
any reader tell me how to get rid of the grating noise 
which, to a great extent, spoils the working of my tele- 
phone? The noise, which is like that caused by the 
making and breaking of a galvanic circuit, is intermit- 
tent, frequently interrupting the conversation, but during 
its absence the voice of the speaker is most distinctly 
heard. The wire stretches over a field and five or six 
houses, a distance of 200 yards.—EPsILoN. 


[33801.]—Peculiar Action of Glycerine.—I 
hope some correspondent will give me some information 
on the above, communicated in the number of the 
Mecwanic for March the Ist, letter 1405. What is the 
chemical action that takea place when bicarbonate of pot- 
ash or soda, borax and glycerine and water, are mixed 
together? The experiment is so interesting, and at the 
same time so inexplicable to my mind that I shall be glad if 
some correspondent will explain it.— FREDERICK LONG. 


[32802.1—-The Leclanche Battery.—I should be 
thankful to learn from some one of my fellow-subscribers 
to the ENxLISH Mxrcgawic (I) whether this battery is 
suited to medical galvanism, (2) whether the elements from 
which electricity is evolved make any difference to the 
patient or the human body into which it is passed. I 
doubt whether the carbon of the Léclanché can be good, 
and have a strong suspicion to the contrary.— NOVICE. 


32803.]—Organ Windchest- No Springs.— 
Will any practical reader kindly pronounce nis opinion on 
this diagram? I think, if the pallets were made of suff- 
cient weight, springs might be dispensed with—a great 
advantage, if possible, as they are so apt to get out of 
order. I am building g small organ, but do not wish to 
waste time and money ona perhaps hazardous or stupid 
idea, without getting opinion of one who cnn say yes or 
no with authority. Now to explain. A, windchest; B, 


* 
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pallet; CCO, the channel; D, stout wire and sticker to 
raise pallet; E, soft leather pad on button to prevent 
possible escape of wind; F, table, slides, &o., as usual. 
Would channel require to be of larger dimensions on 
account of the little longer distance wind must travel to 
reach upper side of windchest?—F. M. 


| 3280-4. ]}—-Dr. Olbers’ Disruption Theory.—The 
illustrious astronomer of Bremen propounded a theory 
to account for the existence of those minute masses of 
matter found in the space between Mars and Jupiter— 
wnere Kepler, assuming a law of progression, had pre- 
dicted a new planet would be found, and where, according 
to Bode’s empirical law, a planet should exist (number 
28, or the fifth term in his table). I should be glad to 
learn from Fellow of the Royal Astronomical Society,” 
or from any reliable source, whether Olbers’ theory is 
held by astronomers now. Dr. Lardner and others 
rezarded it as one of the demonstrated truths of natro- 
nomy. Is it a fact that the orbits of Ceres and Pallas 
„projected on the plane of the ecliptic actually intersect 
each other?” Is it true that some, if not all, of the 
planetoids pass through a common point in space? Do 
the inclinations of the orbits of the lurzer and smaller 
bodies coincide with the theory of a disrnption of a large 
planet? To me the hypothesis seem to be sound.—Trro. 


[32805.] - Underground Telegraph Line.— 
Could auy of our electrical contributors give me any in- 
format ion as to the manner in which insulated telegraph 
wires are laid inside the lead piping used to protect them 
from injury when put underground ? I do not understand 
how the wire is put through a long pivce of pipe.— 
ME PHISTOPHANES. 

[32806.]—Testing Leakage in Gas Mains.— 
Would any of ours kindly iuform me the best way of 
finding and testing leakage in gas mains? Also please 
explain the method sometimes adopted to ascertain the 
percentage of leakage by means of the governor,” in a 
plain and simple manner as I am not extra good as 
regards scholarship.—HTrDRAULICAR. 


[32807.]—Gas-Testing Meter.—I have got a gas- 
testing meter to fix, but first 1 wish to know the most 
modern and usual manner of fixing the same. Also how 
much is allowed as regards too fast” or “too slow 
without trespassing on the limits of the Act of Parlia- 
ment W the same? A diagram of the manner of 
fixing would be much esteemed by an—HYDRAULICAN. 


(32808.] — Invisible Ink.— Would any of the 
numerous readers of the E. M. kindly give me a receipt for 


be rendered entirely invisible ? 
quality of paper be used ?— STROMBOLI, 


readers please to inform me what machine is 

grinding dry soap by hand, and which will be the cheapest 

re purchase? Also would a hand-mortar machine do P= 
ON. 


making a good invisible ink ? I have tried many of the 
recipes given in books and back vols., but I find that tbe 
writing remains faintly visible. The best I have used wag 
bought in Paris. It turns a bright blue on being exposed 
to a slight heat, and the writing instantly fades away, so 


as to be scercely traced, directly it is removed to the 


ordina How is it made, and how could it 


Should any particular 


temperature, 


[32809.]—Aerophone.—Conld any reader give me a 


description of the aerophone with diagrams? I saw a 
description in the Times of the 20th ult.—Gsoram DASRH- 
WOOD. 


[32810.J—Grinding Dry Soap.—Would any of your 
tor 


{32811.}—Basso.—I have a contra-bass that is hard to 


play. What is the cause? If the back is thicker than 


the belly what will bo the effect? Is the back and belly 


too thick? It varies from 4 to 5-16ths of an inoh thick on 


the edges, and is much thicker in the middle under the 
bridge. It has a large oak block where the neck joins the 
body. Would it be safe to put a deal one in instead? 
Would it lessen the tone if I put a fourth string on? I 
shall be glad if any reader can help me out of the diffi- 
culty or recommend a work on the subject.—O. B. 


[32812.]—Induction Coil—Wire—Batteries.— 
Ist. In making an induction coil, the secondary to be in 
three divisions, the two outer divisions to be No. 35 wire. 
Will it be against the effects of the coil any if I put No. 
32 wire on the centre division? 2nd. I bave a quantity 
of No. 35 copper wire in a great many different pieces. 
What is easiest and most offectunl way to join the ends to 
make it all as one piece? 3rd. What is the difference iu 
strength and 1 power between a Grove's plati- 
num battery, 5 x 3, and a bichromate of potash bottle 
battery holding about half a gallon P—CoIL. 


[32813.]~Plaster Ornaments.—I should feel 
greatly obliged if any of oura” could inform me of the 
process of casting plaster ornaments with gelatine. We 
put alum in to hasten the setting and to keep tho plaster 
cool so as not to melt the gelatine, but we find it makes 
the ornaments very yellow nfter a day or so. Is thero any 
thing used to take the yellow out or to keep the casts 
white? Also is the gelatine coated with anything to make 
them last longer? I am at present making a Portland 
mantle piece ofa marble pattern. I should like to know 
if I could get anything to coat the cement with after it is 
dry similar to what is used for enamelled slate mantel- 
pieces.— SUBSCRIBER. 


[32814.]—Emery Stones.— Will some of your readers 
kindly state what is believed to be the best form of mill 
the most economical as regards power, first cost, main- 
teuance, and mininum of waste—for grinding down emery 
stoue? Pug-mills, also mills with chilled cast-iron faces, 
are, I believe, used. The cmery powder has also to be 
sifted in some machine.— Naxos. 


[32815.]—Telescope.—I have a telescope of Win. 
focus and 14 O.G. glass, but it is not very powerful as it 
is an old make. The frame is good. Could any of ours 
vive me advice where and how to procure powerful glasses 
to make it strong enough to distinguish bullet marks 


-| when at target practico at 1,000 yards range ?—GaLLovi-~ 


DIAN. 


(32816.J—Removing Indian-Ink Blots, &c.— 
Can some brother tell me if there is a chemical which 
will do this and so save a lot of drawings from the waste- 
paper basket ?—X. X. 


[32817.]—Magnetising Steel Wire.—I want to 
permanently maynetige 100 feet of stecl wire about the size 
of an ordinary darning needle, Will some correspondent 
kindly inform me how P—AJax, 


(32818.]—Gallium.—What are the speculations upon 
which the prediction of the existence of gallium was 
based by M. Lecoqu de Boisbaudran, Mr. Newlands, 
and M. Mendelejeff ?—Donautp McD. 

132819. — Joule’s Magnet. — Will Glatton, 
„Sigma,“ or some other correspondent, kindly answer 
the following questions? 1. Is cotton-covered preferable 
to silk-covered wire for the construction of this magnet P 
2. What is a neat and simple way of fixing the ends of the 
wire so that they cannot slip from their places? 3. 
Where shall I find the original description of this form of 
magnet? — KEETX. 


[32820.]—Electrometer.—Will some oo mdent 
kindly describe for mo or inform me where I shall find a 
description of Marey's modification of Lippmann’s 
capillary electrometer ?—KHEY™. | 

(32821.]—Pygidium of Lacewing Fly.—- On 
what part of this most beautiful yet horribly stinking 
insect must the pygidlium“ be Locked for? I have 
searched for it several times unsuccessfully, though not 
altogether unpractised in the dissection of insects. Is the 
‘‘pyvidinm ” an organ belonging to only one sex? I the 
fearful smell confined to one sex P-—CHEYSOPAPERLA, 


[32822.] — Stellar Photometry, &c. — To 
“ F. R. A. S. -The information contained in the Annual 
Report of the Harvard Observatory, to which “ F. R. A. S.“ 
refers in let. 14245, would without doubt be of great 
interest and use to many amateurs, myself among the 
number; and we owe F. R. A. 8.“ thanks for having 
brought the matter under notice; but will“ F. R. A. S.“ 
tell us whether the report is generally obtainable, and if 
so where; for of course possession of it for reference 
would be highly desirable. I beg to thank F. R. A. S.“ 
for the kind way in which he has answered concerning the 
transit of Mercury. Of course the many ho has helped 
in his valuable letters would be truly glad to help him in 
turn, if it were in thoir power to do so. I sess at 
present only a small altazimuth telescope. I fear my 
transit observations will not be of much value.—Mago, 


(32R23.1—Legal Question.—A married lady (call 
A) has had hitherto two trustees to her marriage settle- 
meut, one a married gentleman (call B) and the other a 

oung unmarried lady (call C). B has lately died, and O 
is about to be married. Quory: in what way has the 
death of B affected the trusteeship, and does it now alone 
rest with C, and what is to be done in the case of the 
marriage of U P Does her trusteeship cease with her mar- 
riage, or does her future husband assume any rights in 
this matter? Was B able, i.o., entitled to nominate in 


202 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 684. 


May 8, 1878. 


his will a successor in his trusteeshipP If the death of B 
and the marriage of O dissolves all powers, how is the 
property left to A to be dealt with? Replies to these 
queries will oblige—A. W. E. 


(32824.]—S8 uspension of Ultramarine.—Can any 
reader tell me how I can keep ultramarine (artificial) in 
suspension or in solution 7— F. M. 


(32825.1—-Unfermented Bread.—I have read with 
considerable interest the letter from A Physician,” No. 
14203, page 119, respecting unfermented bread, but not 
being in a position to get the exact weights as descrihed 
by him, and having no chemical friend who has the 
necessary articles, would that gentleman kindly tell me 
how I can measure the 80 grains of soda, also the quan- 
tity of water, salt, and hydrochloric acid, by any utensil 
poaa found in a household and oblige—A WouLb-BE 

AKER 


[32826.I— Midland Drivers and Firemen.— 
Would “C. E. S.“ or any of our subscribers say what is 
the maximum pay of engine-men on the Midland, and also 
what is their pay when appointed from firemen to drivers ? 
Also what pay do firemen have on being appointed as 
such, and what is their maximum pay, and whether they 
are obliged to be a certain height and aye P—G. W. F 
MAN. 

32827.] Normal Sulphuric Acid.—Thanks to 
“H. L. S.“ for the trouble he has taken, but will he 
kindly assist me farther? I may say my real object is to 
analyse soap, and I think, perhaps, oxalic acid would do 
for that purpose, but as I am but an amateur chemist 
should like a few hints as to how to proceed, method of 
calculation, &c. Are there any books published on this 
subject? In my query (32093), on p. 150, rend propor- 
tion instead of preparation.“ —DERBT. 

32828.]— Carbonate of Soda.—If carbonate of 

is added to water holding l ime in solution the latter 

(or a portion) is deposited after a time as carbonate (?) 
of lime. What state is the soda in when that reaction 
has taken place? If sesquicarbonate of soda is treated 
with tartaric acid tartrate of soda (?) is produced, with 
the evolution of carbonic acid. Is that so? Then if 
previous to the mixing, chlorate of potash is added in 
small quantity what is the resulting compound P—S. M. P. 


132829. —FEdison's Sewing Machine Motor. 
I saw in the Telegraphic Journal (for March 15, I think), 
that Mr. Edison bad invented a sewing machine motor, 
consisting of a vibrating tuning fork, actuated by a pair 
of electro-magnets and a battery, the circuit being inter- 
rupted ‘‘timeously’’ by the arms of the fork. Between 
the arms isa ratchet-wheel, and each arm carries a pawl 
working into the wheel, one at the top, the other at the 
bottom. By this means the wheel is rotated and imparts 
its motion to a sewing machine! Does any one know the 
3 of this new motor, or has the Telegraphic 
ournal been led astray by the application of the tuning 
fork to a model sewing machine P- Nux. Dor. 


(32830.]—Trigonometry.—I intend to sit at the 
May examination, and I find that in the last and other 
years there are questions such as: The three sides of a 
triangle are 8, 15, 17, find the angle without logarithms; 
also the three sides of another triangle, whose sides nre 
2. 3, and 4, find the obtuse angle without logarithms ? 
The only tables that are allowed to be used are at the 
end of examination paper, but these questions have to be 
solved without the aid of any tables. Will some of your 
mathematical correspondents assist me in as simple a 
manner as they can, and they will bestow a great favour 
on one who is self-taught P? I have Todhunter’s “ Trigo- 
nometry for Beginners,” but I find no rule for questions 
of this kind.— ANXIOUS. 


[Se Toy Balloons.—Will any reader inform 
me how these are made, and what machinery is neces- 
sary P—Onxg IN DISTRESS. 


[$2832.]—Expansion Valves.—Would any reader 
kindly give a diagram so as to enable me to get ont the 
sizes of expansion valves for any degree of expansion P— 
ARTHUR ALFRED. 


(32833.|—The 88. Great Eastern.—Would any 
one oblige by giving the dimensions of the engines of the 
above—just the principal dimensions P—ARTHUR ALFRED. 


[sess |— Disconnecting Compound Engines. 
A Clyde tug-boat is fitted up with these engines, which 
is a new style, and which, I believe, will very shortly 
come into general use. The Walrus is 114ft. long, 20ft. 
beam, and 10ft. 6in. deep. The low pressure cylinder is 
Hin. diameter, and the high pressure 18in. diameter; 
both pistons have a stroke of 24in., and the nominal 
horse-power is 50. There are two propellers, Sft. dia- 
meter and lift. pitch, and these are overlapped to keep 
thom within the lines of the vessel. The high pressure 
engine is simply a non-condensing engine, having neither 
condenser nor pump. The condenser (surface) is, of 
course, connected to the low pressure ; also the air cirou- 
lating, feed, and bilge pumps. When they are connected 
they work in the usnal way of compound engines; but if 
the vessel is wanted to turn in a small space the engines 
are disconnected, the high pressure exhausts through a 
receiver-valve into the waste steam-pipe, and when the 
low pressure is used alone the steam is admitted inte the 
valve-chest through a reducing valve, and exhausts into 
the condenser. The boiler is an elliptical tubular, 9} x 
91 x 14ft. high. On her trial trip she ran the measured 
mile in 5 mins. 30 secs. ; she afterwards ran with only the 
low pressure working, over the rame distauce, in 9 mins 
II secs. I believe they are Rankin's patent. Would any 
reader who has had some experience with the above kind 
of engines give a little information on them, and if they 
are used on any of the coasters P—ARTHUR ALFRED. 


_.[32835.] — Three-cylinder Engines.—I ehonld 
like to make a three-cvlinder engine for myself, with 
about 23in. or 3in. cylinders. I wish some of your nume- 
rous readers would give me a description of one. I think 
I have a knowledge of them, but I don’t know how the 
two hoops are got over the crank that just keep the con- 
necting rod ends and the crank pin together.— MECHANIC. 


(32836.]—Organ Matters.—Having almost com- 
pleted a wind-chest at which I am working, I am 
anxious to know if it is really necessary that I should 
add a concuasion bellows thereto, as it is only a small 
chamber organ of half a dozen stops ? Hopkins, in his 
work on the organ, page 294, No. 1230, says that they are 
In some cases better omitted. I should, however, like a 
practical opinion upon the matter. 


IRE- 


Whoever answers 


hnve to be if needed? The soundboard is 2ft. 6in. by 5ft. 
Will some one also kindly explain the etfects of different 
pressures of wind—viz., 2in., 24in.,and 3in.P Is ita 
mere matter of taste as regards what pressure of wind 
you choose for your organ. Some will say by all means 
use a heavier wind for a large organ than you would fora 
small one. I have read of a number of our readers em- 
ploying a 2} wind for their chamber organs, whereas on 
the other hand I read of Green, the organ-builder, em- 
ploying only a 2in. wind fora cathedral organ. If I put 
my organ upon a heavy wind, could I not regulate the 
tone by plugging the wind-way of the pipes, that is, the 
pipe feet ?—Srorace. 

(32887.]—Star in Hydra.—Closely s. p. m Hydre, 
Proctor, in his Atlas” (Map 7), shows two 5m. stare. 
1 star of these two (the nearer one to ) is not in 
Harding's Atlas, or Lacaille's Catalogue.“ In 
July, 1577 (in the Punjab), I failed to see this star with 
a binocular. Will F. R. 4. S.,“ or other astronomical 
reader, kindly say if the star is found in the B. A. C., or 
any of the modern catalogues p — J. E. GORR. 


322888. — Cooking Stove. — I have to thank 
“W.J. L.“ for his kind reply to my question. The oven 
I have in use is simply an oblong tin box, with a round 
hole in the bottom to admit the flame from an American 
gas-stone on the Bunsen principle, and half a dozen small 
holes on top to carry off the consumed gas. If the flame 
passed through a worm eatering the bottom, and out at 
the top, it would give the requisite heat, and the risk of 
bad gas would be avoided. An oven of this kind would 
be of great use during the warm weather. Will my pre- 
vieus correspondents favour me with a suggestion? -G. B. 


[32839.] —The Analogy Between Light and 
Sound.—Referring to Prof. Barrett’s lecture on the 
above. there isa part of the statement which I find very 
dificult tò comprehend. He states that lizht travels at 
the rate of 186,000 miles in a second, and that a wave of 
(eren light is 1-50,000th of an inch in length. It, there- 
ore, follows that there must be formed (186,000 x 1,760 x 
36 x 50,000) 589.248, 000, 000, 000 waves every second. I 
should be glad if some one would certify this as a fact, 
and also how a wave of light is measured ? To me it is 
incomprehensible that a continuance of waves at the rate 
of 589 billions per second must be formed and appreciated 
by the eye before one can perceive a green ray.—In- 

UIRER. 

328 10.J—Reflectors.— Turning over my old Mrcwa- 
wics the other day, I found that F. R. A. S., on 
October 18th, 1867, recommended a correspondent to get 
a Browning 4lin. reflector at £16. The 4tin. reflector 
advertised now by Mr. Browning is £24 4s., and I should 
be much obliged if F. R. A. S.“ would kindly state what 
is the ditference between two reflectors of equal aperture 
by the same maker that should make one worth so much 
more than the other? Also whether he considers either 
of 3 as equal in every respect to a good 4in. refractor ? 
— RMIAN. 


[32841.]—Tapper Bells.—We have four tapper bells 
in our shop ringing in offices in four different parts of the 
town. Is it possible for all four to be rung from one 
battery in the shop? If so, please say in what way? A 
drawing, showing all connections, will oblige—T. Brown. 


132842. — Electro-plating Bath.—Would some of 
ours“ give me the necessary instructions for making 
the above from nitrate of silver ? and oblige—D. STRAT- 
HEARN. 


(32843.J—Musical Box.—I shonld be glad to know 
how I can put to rights a musical box that has several 
of the little pins in the barrel broken, and some bent. 
I had an accident with it in this way: —It was playing 
slowly, a3 if it wanted oiling or cleaning, and thinking 
the stiffness of its action lay with the little upright shaft 
with the fly, I was about to remove it without thinking 
of the consequences, when the barrel caught the sleeve 
of my coat, and jammed it fast in, from the force of the 
spring being no longer retained by the worm and the 
worm-wheel. How can the broken pins be got out, and 
how are they fixedi n ?—W. 


[32844.]—Astronomy.—Will “F. R. A. S.“ kindly 
enlizhten me on the following P—How far in mathematics 
shall I have to work before I can go in for studying 
nautical astronomy P Wonld you advise me to purchase 
a telescope at the time I commence studying it? If so, 
what kind of one would you recommend, having £10 or 
£15 to spare? Also, what books would you recommend 
me to get as I proceed? Excuse me asking such simple 
questions, as I am not acquainted with any one possersing 
5 telescope or advanced knowledge of astronomy.— 

OSRHE. 


[32845.]-—L. C. and D. Brake Power.—Can any 
correspondent inform me if the above company have 
replied to the circular of the Board of Trade on the brake 
question; and, if so, whether they have determined upon 
what brake to adopt? I have noticed that the mails are 
fitted with the Westinghouse brake, but I believe that is 
all. I should feel obliged also if any one could supply me 
with the exact distances and gradients from Herne-hill to 
Rochester and Stroud ?—G. L. P. 


32846. — Model Locomotive.—I am about making 
a model locomotive, and would thank some friend of 
„ours“ to give me some information on the following 
points :—What should be the size of a boiler to supply 
two oscillating cylinders Iz in. stroke, jin. bore? Would 
a small boiler with a given amount of heat keep up a 
ressure better than a larger one with the same heat? 
hat is the best material to make the boiler with? How 
can the spirit lamp be best fixed? Is there any cheaper 
oil than methylated spirits?—A NOMINAL ENGINEER. 


[32847.]—Colourless Varnish for White Wood 
Articles.—Can any correspondent tell me what kind of 
varnish would be suitable for fretwork articles made of 
satin wood? They get soiled very soon when exposed in 
a sitting-room.—H. ALLINGHAM. 


[32848.]—Jamin Magnet.—Would ‘“Glatton,” or 
some other reader, kindly inform me whether the above 
magnet can be used in making an electric bell; and, if 
80, please give size of iron tubing? Also quantity and 
gauge of cotton-covered copper wire to be used P—E. P. 

[2299] Matt Size.—Will any reader oblige by 
in orming me how to make matt size for matt hatt gilding, 
and also in what manner you apply the water? I have 
tried several times without success to obtain that peculiar 


deadness which I have seen on the flats of some that I | Corrrcr Sorurions to 418 


this will oblige by saying what size the bellows would | have had done.—DERBT. 


[32850.1— The Separation of Manganese.— 
Would Mr. Allen, or any other of your chemical readers, 
kindly inform me through the columns of your valuable 

per how manganese can be a separated 

rom an ore containing nickel and cobalt P—T. G. 


[32851.]—Bicycle Wheel.—Can any reader inform 
me how to make a bicycle wheel 50in. in diameter ? I 
have a steel rim, and I wish to make a gun-metal hub. If 
I turn the axle can I then get the gun-metal cast on it 
securely P Also how are the front wheel spokes put in, as 
when i was trying to make one before I got the spokes 
in one side and they burst out as I put the others in, he 
other side? How can I make the head? I prefer the 
Stanley, but do not know how it is fitted togetber.— 
MECHANIC. 


(32852.]—Air-pump Valves.—Will any brother 
reader having a knowledge of the beat forms of the above, 
adapted for a pressure of 401b., for working an old steam- 
hammer in licu of steam, kindly give me a word respect- 
ing the same P—C., F. CLEW. 


{32853 ]~First B. A. London.—Will any reader 
kindly inform me what Greek grammar is necessary for 
the pass examination ? Also which is the best grammar 
to use ?— UNDERGRADUATE, 


($2854.]}—Induction.—If I send a current from a 
battery round an electro-magnet I get a current induced 
in a secondary wire of a certain strength -i. e., capable of 
doing @ certain amount of work. But if I coil the 
secondary wire on an armature, and bring it suddenly 
near the magnet, I get a stronger current. Whence 
comes the extra strength ?—R. P. 


(32855.]—Electrie Light.—What is the smallest 
number of Bunsen’s cells capable of giving a light suffi- 
cient to illuminate a space 30 x 20? Golding Bird rays 
5 or 6 will give a dazzling light. This is only about 10 
volts., but Jenkins save 80 volts. are required to produce 
intensity sufficient. —R. P. 


. Battery for Electric Railway Signal. 
—In the ENGLISH MECEBANIC of February Sth an electric 
slot signal is described. I shonld feel obliged if a fellow- 
reader would inform me what description of battery is 
used for working it? I intend shortly to make a model 
sivnal, and should like to use the same description of 
battery.—I. 8. 


[32857.] — Stearine.—Any information as to the 
simplest method of mannfacturing stearine (or stearic 
acid) for composite candles from tallow on a moderate 
scale would oblige—Scap-MaKER, 


32858.]— Steam Boilers.—In Mr. Robert Wilson’s 
‘Treatise on Steam Boilers,“ page 18, he gives a formula 
for the diameter of the larger circle of curvature in an 


2L 
oval tube—D = — where Land 8 are respectively the 


major and minor axes of the ellipse. Of course this can 
only be an approximation. Perhaps some readers will be 
kind enough to show how it is obtained, and oblige— 
CHESTEB. 


[32859.]—Microscopical.—Will some kind micro- 
scopic friend tell me whether Lord Osborne’s diatom 
exhibitor is a good oblique illuminator for showing the 
lines and dots on difficult tests; or whether he can 
recommend any other piece of apparatus which is better ? 
—DIATONXANIAC. 


32860. — Black Stain for Table.—I have a gipsy 
table which wa: stained pale yellow with Judson's canary 
dye, and afterwards varnished. I want to have it with a 
fine glossy surface (black) like the Japanese tables, now 
so common, Will some subacriber direct me how t 
accomplish what I want P—H. ALLINGHaM. 


CHESS. 
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White to play and mate in four moves. 


SOLUTION TO 419. 


White Black. 
1. RtoQ7 1. B to B 5. 
2. Qto K 3 (ch). 2. P takes Q. 
3. Kt to Kt 3 mate. 


Notices TO CORRESPONDENTS. 


by J. G. F. (a fine problem), 
J. W. (good), and by J. P. T. 


May 10, 1878. 
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THE TELEPHONE HARP. 


WE announced some time ago that an 
entertainment had been given at 
Boston, consisting of a lecture on the tele- 

hone, with a telephonic concert, introduc- 
ing the newly-invented telephone harp, 
invented by Mr. M. J. Matthews, and con- 
structed by Messrs. Mason and Hamlin. 
Thanks to the courtesy of our occasional 
correspondent, we are enabled to describe 


F , C. J 


the instrument and to illustrate the method 
of connecting the telephone with the piano 
harp, and with the ordinary American organ. 
We believe that the telephone harp is about 
to be introduced to English audiences by 
Mr. Gower, Mr. Matthews's associate 
inventor. The modified form of the piano- 
harp, shown in transverse section in Fig. 1. 
is intended to be used in combination with 
a galvanic circuit and a telephone, for the 
purpose of transmitting musical tones or 
telegraphing messages between points 
widely distant from eachother. The trans- 
mission of musical tones, both from tunin 

forks and free reeds, has been accomplishe 

before, but never with so much precision 
and purity of tone as by the new instru- 
ments, which transmit to the receiving tele- 
phone a perfect harmony, in which the 
separate tones are clearly distinguishable 
one from another. The invention consists 
essentially in the use of duplex vibrators— 
that is, for every note there is a primary 
metallic tongue or reed for producing the 
musical tone, and a secondary tongue 


attached to the primary reed in such a way 
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as to vibrate with it and to have imparted 
to it an independent vibration of its own. 
For each vibrator there is a contact point 
in electric connection with the galvanic 
circuit over which the musical tones are to 
be transmitted. This point is so adjusted, 
relative to the supplementary or secondar 

tongue, that while the latter does not each 
the point while at rest, it is brought into 
contact with it and completes the galvanic 
circuit directly it is put into motion by the 
blow of a hammer, the pluck of a plectrum, 
or the force of a column of wind. Fig. 1 is 
a representation of the telephone harp in 
vertical transverse section, showing the 
connections with the battery and the tele- 
phone. The action-rail, E, extends from 
end to end of the instrnment, and carries 
on its rear side, in an inclined position, a 
series of flanges, F, in the lower forked 
ends of which the hammer butts, G, are 
pivoted. The upper side of the action · rail 
carries a series 55 f flanges, H, to the forked 
ends of which are pivoted short levers, I, 


Above the platinum-tipped end of the 
secondary tongue, m, is a platinum-pointed 
set-screw, P, working in a metal holder, P’, 
supported on the wooden rail, Q, that ex- 
tends from end to end of the instrument. 
R is a metallic rod extending the full length 
of the instrument and carrying a series of 
coiled and bent spring wire circuit closers, 
n, which are so placed that normally they 
are nearly in contact with the upper ends of 
the wires, o, set in the metal hol ers, P. A 
threaded pin, p, ing an adjustable 
button, is inserted in the under-side of the 
key in such a manner that when the key is 
depressed the end of the spring wire circuit 

closer is brought into contact with the wire, 
o—the circuit being thereby closed and 
again broken when the key is released by the 
spring recovering its normal position. The 
metal rod, R, is connected by a wire, 7, to 
one of the poe of a battery, S, the other 
pole of which is connected by the wire, s, to 
one of the poles, £, of an ordinary Bell tele- 
phone, T. The opposite pole of the: tele- 


Fle.2 


4 8 8 at their rear ends with adjustable 
uttons, f, serving as stops, limiting the 
movement of the levers in one direction, 
while the small spring, g, tends to keep the 
stop, f, on its seat. e “jack,” J, is 
pivoted to the front end of the lever, I, an 

18 5 with a shoulder, k, which is 
made by the pressure of the spring, i, to 
engage with the butt of the hammer, G, 
when the “ jack” is in its highest 
position, and the hammer stem rests 
on the rail, K. L is a screw pin in the 
under side of the key, resting on the lever, I, 
and imparting the motion of the key to the 
„jack,“ and thence to the hammer. M is 
the soundboard which extends from end to 
end of the instrument, and N is a metal 
rail, bearing at two or more points on the 
soundboard, and having in its front edge a 
longitudinal groove in which the steel 
tongues or vibrators are secured by a gib 
and set-screw. Attached to the steel 
vibrator, O, and in about the position shown, 
is the secondary vibrator, m, much thinner 
and more delicate than the tongue, O, and 
having its free end tipped with platinum. 


hone is connected by the wire, u, to the 

ar, N, which carries the metallic vibrators. 
The cushioned button shown attached to the 
flange, F, is provided for the purpose of 
limiting the backward motion of the 
66 jack.“ 

"Referring now to Fig. 2, which is a trans- 
verse section of a telephone organ, we have 
the application of the invention to a set of 
free reeds, as found in the well-known Ameri- 
can organ. Similar letters refer to similar 

arts, and it is not necessary to repeat the 
1 tion. The reed, a, is provided with a 
secondary reed, m, which makes contact 
with the point, P. when the key is depressed 
Each reed is inserted in a cell or tube, e, 
over an opening, d, closed by a valve or 
pallet, e, which is opened by the push pin 
when the key is depressed. Under the heels 
of the reed-frames, and running from end 
to end of the set, is a metal bar, h, in con- 
tact with the reed-frames, and connected by 
the wire, u, to one pole of the telephone, 
while the wire, r, connects the rod, R, to a 
battery, the latter and the telephone bein 
connected in the manner shown in Fig. 1. 
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From the foregoing description the action 
of each instrument will be understood. 
When the primary vibrator, a, or the 
tongue, O, is put in motion by the passage 
of wind or the blow of the hammer, the 
secondary and more delicate vibrator, m, 
is brought into contact with the point, P, 
at each vibration of the primary reed or 
tongue. The vibrations thus set up and 
regulated are communicated to the wire, u, 
and through it to the diaphragm of the 
telephone, which, for instance, may be 
located at New York and the instrument at 
Boston. The duration of the tone delivered 
in New York is determined by the length 
of time which the circuit-closer, n, is held 
in contact with the wire, o, although the 
vibrators themselves may continue to move 
for an appreciable time after the circuit is 
broken. By this means a sharply defined 
note is heard at the receiving end of the 
line, as well as at the transmitting end, and 
the quick response to the touch facilitates 
the rapid transmission of messages over 
long lines of wire on land, and renders the 
invention Ton adapted for use in con- 
nection with submarine cables. For this 
purpose an alphabet of 26 distinctly different 
musical notes has been selected by the 
inventors, and we presume that telephone 
harps, when constructed for telegraphic 
purposes only, will be limited to those notes, 
and the few supplementary tones required 
for special signals. The battery power 
employed consists of two or more Léclanché 
cells and an induction coil, but that is a 
detail which obviously depends on the 
electrical conditions. So also the use ofa 
Bell telephone is not imperatively required, 
any other form of practically useful tele- 
phone answering the purpose. The secon- 
dary vibrators and the contact screws are 
faced with platinum to prevent the corrosion 
of the metal, and to retain the accuracy 
and purity of tone. It is possible to adjust 
the contact screw so delicately that a con- 
tinuous note may be obtained for eighty- 
five seconds after the large tongue has been 
struck by the hammer. This fact will not 
be without interest to those who are seeking 
to obtain from steel vibrators struck by 
hammers tones which shall combine the 
advantages of the piano string with those 
of the free reed. lt will be seen that by 
means of either the telephone harp or the 
telephone organ both melodies and har- 
monies may be transmitted to a distance, 
and when some means of reinforcing the 
sounds emitted by the telephone is devised, 
the invention will have other uses than that 
for which it is specially designed. As it is, 
it is probably the best method of trans- 


mitting telegraphic messages by means of 
musical sounds. 

REVIEWS. 
Popular Astronomy. By SIMON NEwcomes, 


L.D., Professor U.S. Naval Observatory. 
London: Macmillan and Co. 


HE character of this work is fully equal 

to its title; it isemphatically popular, 

at the same time it is as emphatically 
scientific, and bears the impress of being the 
production of a master-mind. Ordinary 
astronomical readers are well acquainted 
with the earlier systems that were promul- 
gated to explain the motions of the bodies 
circulating around the sun, of which one 
only has survived—viz., the Copernican. 
One of the systems prior to this, in the 
order of time, our author regards with a 
truly philosophic eye. Of the Ptolemaic 
he says :—“ Let us now dwell for a moment 
on some considerations which will enable us 
to do justice to the Ptolemaic system as it 
is called, by seeing how necessary a step it 
was in the evolution of the true theory of 
the universe. The great merits of that 
system consisted in the analysis of the 


planets into a combination of two cir- 
cular motions —the one, that of a fic- 
titious planet around the celestial sphere; 
the other, that of the real planet 
around the fictitious one. .. See- 
ing this, it took a very small step to see 
that the sun, and not the earth, was the 
centre of planetary motion,” and from this 
the development of the heliocentric theory 
was extremely simple. Indeed, in no other 
way, as our author says, “could it have 
been developed.” Inthe same philosophic 
spirit Professor Newcomb criticises the 
work of Copernicus, Kepler, and Newton, 
and places the results very lucidly before 
his readers. In the second part of his 
work the Professor treats of “ Practical 
Astronomy,” and describes its utility in the 
following terse language: — Place an 
astronomer on board a ship; blindfold him; 
carry him by any route to any ocean on the 
globe, whether under the tropics or in one 
of the frigid zones; land him on the wild- 
est rock that can be found; remove his 
bandage, and give him a chronometer, 
regulated to Greenwich or Washington 
time, a transit instrument, with the proper 
appliances, and the necessary books and 
tables, and in a single clear night he can tell 
his position within a hundred yards by 
observations of the stars.” This isan im- 
portant operation, and may be well con- 
sidered as a great scientific achievement. 
The methods that have contributed to 
produce such a result, the instruments em- 
ployed, modern improvements in them, and 
the construction of new ones suitable for 
exploring the most recent fields of astrono- 
mical research, are most amply treated of in 
the second part of the work, as well as the 
determination of the distances of the sun 
and fixed stars. The third is devoted solely 
to an examination ofthe sun and his family, 
and embodies notices of the latest dis- 
coveries in the vast region known to us as 
the “Solar System.” The results of the 
labours of astronomers in searching into 
the physical nature of the sun, the consti- 
tution of the plancts, the connection between 
comets and meteors, and other character- 
istics of the system, are placed before the 
reader in a most interesting light, which 
cannot fail of inducing an increased atten- 
tion to astronomical pursuits. Leaving the 
boundaries of the “Solar System” the 
author wings his way to the “Stellar 
Universe,” and, having passed a starless 
gulf in which no celestial body is found, he 
enters on a region where such are but 
sparsely distributed, and speaks of our 
attempts to form a theory of the structure 
of this vast region as yielding but a glim- 
mer or two of light amidst the profound 
and almost boundless darkness. How and 
in what manner the unnumbered suns that 
shine upon us during night are distributed 
in space observation fails to tells us, and 
approaching the deeply interesting question 
of a plurality of worlds fitted with conditions 
for sustaining animal life, our author fur- 
ther tells us that“ observation can afford 
us no information on the subject.” If, 
when about to close the book, weare brought 
to astand-still on some questions, we cannot 
do so without calling to mind that the Pro- 
fessor has been our conductor through the 
richest field of scientific research. Com- 
mencing with the dawn of the human 
intellect he leads us onward, showing us 
how that intellect is developed as light 
streams upon the structure of the phy- 
sical universe, piercing the mists that en- 
shroud our mental vision until we obtain 
a correct idea of the number and distri- 
bution of the larger bodies which sur- 
round us, the immensity of the number 
of the smaller bodies, and above all the 
littleness of man on his earthly abode—a 
mere speck in this vast and wonderful 
universe. 


Popularly Explained. By R. E. DuDGEON, 
M.D. London: Hardwicke and Bogue. 


Tuis little treatise on the optical construc- 
tion of the human eye is a clear and un- 
technical explanation of that wonderful 
organ by a gentleman who has devoted 
many years of thought and study to the 
subject. To a certain extent it is a repeti- 
tion, as it needs must be, of facts already 
well known, but a considerable portion of 
the book is occupied with an enunciation of 
the novel views which at one time were 
peculiar to Dr. Dudgeon. In a couple of 
pamphlets on the “ Dioptrics of Vision,” 
and “ The Mechanism of Accommodation ” 
—issued in 1871-72—he promulgated his 
theories of aqueous vision, air lenses, and 
visual accommodation, and since then 
further experiments have not only helped to 
strengthen the views of the author, but 
have led to their corroboration by some 
German authorities. The accommodation 
power of the eye for near and distant ob- 
jects is one of its most striking peculiarities 
that has always attracted the attention 
of physiologists and investigators. Helm- 
holtz and many others considered that 
accommodation for near vision was obtained 
by an increase in the convexity of the 
crystalline lens, caused in some manner by 
the action of the ciliary muscle. This hypo- 
thesis, however, was known to be faulty; 
for if the advance of the anterior surface of 
the lens and its increased convexity were 
the means by which the eye was adjusted 
to near objects, it must needs be accom- 
panied by a diminution of the peripheral 
circumference of the lens. But the majority 
of competent observers have failed to notice 
any diminution of the peripheral circum- 
ference; while a fact bearing against the 
hypothesis of the ciliary muscle acting upon 
the elastic structures enveloping the lens— 
causing a diminution of their tension—is 
the difficulty, so far as the hypothesis is 
concerned, that the eyes of persons ad- 
vanced in life remain perfect for distant 
accommodation, but, as a rule, lose the 
faculty of near accommodation almost 
entirely. The experiment employed in the 
observations is the reflections of a candle 
held near the eye, and observed in different 
positions while the organ is adjusted for 
near and distant vision. For the normal eyes 
of young persons a little practice will 
enable any one to dispense with apparatus, 
but Dr. Dudgeon used a microscope of lin. 
focus, ro arranged that the three images of 
the candle could be observed as they are 
reflected from the cornea, the anterior sur- 
face, and the posterior surface of the lens 
respectively. His conclusion is, that the 
actual change in the crystalline lens is 
merely a change in the direction or slope 
of its anterior surface, produced by a 
slight movement of rotation on its vertical 
axis from without inwards. Dr. Dudgeon 
explains his views and supports his theory 
in an able manner, and as his book contains 
a popular account of the principles of optics 
as applied to the eye, any intelligent reader 
can follow him with interest into the mys- 
teries of an attractive subject, and test the 
theories by experiments. 


The Moulder’s Ready Reckoner. By DAVID 
NEAVE. Aberdeen: A. King and Co. 


AN essentially practical work like Mr. 
Neave’s “ Moulder’s Ready Reckoner ” is 
sure to be of considerable utility in the 
foundry, and is scarcely to be judged by the 
standards which would be applied in the 
ease of more pretentious works. By 
examples and demonstrations the author 
has endeavoured to simplify the rules in 
mensuration which are most used by 
moulders, and goes so far as to say that 
although his book is full of decimals, his 
renders, who do not understand them, may 
do without them. Decimals are, however, 
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so easy to understand when once the pupil 

ins an insight, that it is a pity Mr. Neave 
dd not devote a page to an explanation of 
the power of the dot. The tables and rules 
given by Mr. Neave will be useful to others 
besides moulders, for the former contain 
the weights of many common castings, and 
the latter instruct the reader in the methods 
of finding them. 


Bible Plants. By Joun SurrRH, A. L. S. 
London: Hardwicke and Bogue. 


THE veteran botanist has in this little hook 
presented us with a. history of the Bible 
plants, and a review of the various opinions 
regarding their identification, which will 
have an abiding interest to many thousands 
of readers. During his long service at Kew, 
Mr. Smith was frequently appealed to for 
information respecting the plants of the 
Bible, and his questioners were not unfre- 
quently surprised to learn that many of the 
well-known plants mentioned in the Bible 
were by no means the same as plants bearing 
similar names nowadays. For instance, 
there is little donbt that the apples of the 
Bible were apricots; our lily of the valley 
is not the lily of the valley of the Bible, 
hor are our tares, the tares which “hig 
enemy came and sowed among the wheat” 
(Matt. xiii.) The difficulty of identifying 
the Bible plants is increased by the fact 
that the same Hebrew word is in some 
cases applied to different plants, while in 
other cases different names are given to 
the same plants. Mistakes, too, have 
occurred in translating the Hebrew into 
Greek, and the Greek into Latin and 
English ; but happily the similarity of the 
Arabic names with those given to the plants 
in Hebrew helps in the identification, and 
as there are only about 100 plants, Mr. 
Smith’s book may be accepted as tolerably 
correct. The author has gone to the best 
authorities, and has weighted carefully 
their arguments and conclusions, and then 
bringing his own knowledge to bear on the 
questions, has presented us with a book 
which we may accept as probably absolutely 
accurate. Several excellent plates by Mr. 
190 complete an interesting and useful 
work. 


Practical Taxidermy. By MONTAGU BROWNE. 
London: “The Bazaar” Office. 


Ir we object to Mr. Browne’s “literal” 
translation of taxidermy, as coming from 
two Greek words meaning “skin art,” we 
shall not find fault with his method of 
treating his subject when he comes to deal 
with practical details. Indeed, the work is 
something more than a treatise on taxi- 
dermy, for the author tells us not only 
how to stuff the hare, but how to catch it. 
Those who wish to learn how to skin and 
stuff the mammalia, fish, birds, and reptiles, 
and how to catch and preserve butterflies, 
will find ample directions in Mr. Browne’s 
manual, illustrated with numerous engrav- 
ings, Mr. Browne, we find, objects to 
stoving skins of birds to kill the larve 
infesting them, and prefers dressing them 
with benzoline, which, he says, is not only 
a perfect destroyer of insects, but is posi- 
tively beneficial to feathers. He also has 
a good word to say for the insect powder 
prepared from the Russian tansy (Pyrethrum 
roseum), which has always, in his hands, 
kept insects away from skins over which it 
was strewn—the only objection to its use 
heing that it stains light-coloured skins 
with its fine brown dust. Amateur tarxi- 
dermists, too, will owe Mr. Browne thanks 
for making known several non-poisonous 
Preparations which may with advantage 
replace some of the horribly poisonous com- 
pounds recommended in other works on the 
art. Corrosive sublimate and arsenic may 
be necessary in some cases, but if their use 
can be avoided, the amateur will do well to 
leave them to professionals, and trust to the 
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harmless 


has found to be successful. 


Handrailing on the Block System, by Wm. 
Twiss (Abel Heywood), is a simple mechani- 
cal method of constructing a wreath from 
the plan and elevation of the stairs. It is 
clearly explained by the author and inven. 
tor, and deserves the attention of carpenters 
and joiners.—Z'he Philosoph of Man and 
Creation, by John Coutts (Pitman), is a 
book containing 250 pages and a large num- 
ber of words, but we are afraid it would 
require a book of the same dimensions to 
explain the author’s meaning. “With a 
small prism,” says Mr. Coutts, “anda ray 
of light, which is the first manifestation of 
force, there may be shown the division of 
pure light into a trinity and a sevenfold 
unity, in the shape of the prismatic 
colours; and by the Fraunhofer’s lines upon 
the spectrum, there may be manifested 
every element in creation, in its: subdivi- 
sions, as it is related to the sevenfold divi- 
sion, the trinity and the unity in the pure 
light.” And so on A Spelling, by 
Dr. G. Harley, F.R.S. (C. F. Hodgson), is a 
letter addressed to the Earl of Beacons- 
field on the feasibility of introducing a 


‘conservative national scheme of rational 


spelling reform, and the author gives an 
instance of the mode of working of the first 
section of his scheme, which consists in the 
abolition of duplicated consonants, and is 
supposed to facilitate education and thereby 
contribute to the intellectual development 
of the nation. We have heard a great deal 
lately of the time lost“ by children in 
learning to spell—a conclusion arrived at by 
calculating how much more quickly spelling 
could be learnt by the pet system of the 
authors; but although we are willing to 
admit that the higher education—or even 
the sound education—of the masses will 
tend to the “ intellectual development of the 
nation,” we must be allowed to retain the 
conviction that education consists of some- 
thing more than spelling. A means of 
axelerating the acquirement of knowledge 
would doubtless be of inezpresible value 
under al circumstances, but we are afraid 
that the mere droping of an f would not 
efect much change for the beter.—The 
Pattern Maker’s Assistant, by Joshua Rose, 
M.E. (Van Nostrand, New York; E. and 
F. N. Spon, London), is the reproduction 
in book form of the articles which we re- 
printed at the time of issue in the Scientific 
American, with additions. We need scarcely 
say that it is an excellent work.—Studies in 
Physical Science, by W. J. Millar, C.E. 
(Marlborough and Co.)—These so-called 
studies“ read more like the sort of papers 
one is accustomed to hear at mutual 
improvement societies, or to read in the 
columns of provincial papers. Some have 
already appeared in serial form, but why 
any should be found between boards it is 
difficult to say, unless it was to makea book. 
The Popular Science Review for April (Hard- 
wicke and Bogue) contains, amongst others, 
a suggestive paper by Mr. Savile Kent on 
“A New Field for the Microscopist,” a 
study of the flagellate Poe and an 
appreciative article on “The Radiometer,” 
by Dr. W. H. Stone. Natural Philosophy 


for General Readers and Young Persons, by 


E. Atkinson, Ph.D. (Longmans), is the 
third edition of what is popularly known as 
the “smaller Ganot.” It is a book well 
adapted for the upper classes of schools, and 
also as a present for boys and girls who 
exhibit an interest in natural phenomena. 
A few pages of new matter have been 
added, amongst which we notice the tele- 
phone, which is clearly explained with 
the aid of illustrations. — Hints on Reflecting 
and Refracting Telescopes, by W. H. Thorn- 
thwaite, F.R.A.S. (Horne and Thorn- 
thwaite), is the third edition of that useful 
descriptive manual, to which the author has 


preparations which Mr. Browne 
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wisely added “ Hints on Refractors.” The 
Berthon equatorial and the Berthon Obser- 
vatory are illustrated and described. 


We have also received Tramways, by D. K. 
Clark, C.E. (Crosby Lockwood and Co.); 
Tramways, by Ewing Matheson (E. and F. 
N. Spon); Handbook of Practical Tele- 
graphy, by R. S. Culley (Longmans); Rock 
Blasting, by G. G. André, F.G.S. (E. and 
F. N. Spon) ; Industrial Chemist (Payen’s), 
edited by Dr. B. H. Paul . 
Principles of Machine Construction, by E. 
Tomkins (W. Collins, Sons, and Co.); The 
Polarisation of Light, lecture by W. Spottis- 
woode, M.A. (W. Collins, Sons, and Co.); A 
Descriptive Treatise on Mining Machinery, 
by G. G. André, F. G. S. (E. and F. N. Spon); 
and A Manual of the Carbon Process of Per- 
manent Photography, by Dr. Paul Liesegang, 
translated by R. B. Marston (Sampson Low 
and Co.). 


THE WATCH AND HOW TO REPAIR IT. 
By Seconps’ Practica, WaTrcHMAKER, 
(Continued from page 6.) 

Balance Slightly Foul of the Third Wheel. 
Sct a statement as this, at first sight, 

might be considered a joke, because 
in the general calliper of watches the third- 
wheel is planted far away from the balance, but 
there are movements of the half and three. 
quarter plate centre-seconds’ construction, of 
Coventry and Liverpool manufacture, in which 
the third-wheel is so planted that the balance 
works under it. Fig. 61 represents such a 
model. The balance, B, and the third-wheel, 
A, constitute the parts necessary for reference 
in the present instance, though the illustra- 
tion will be referred to on another occasion. It 
will be seen that the balance, B, works under 
the third-wLeel, A. Now, it is no uncommon 
circumstance to find in a watch of this descrip- 
tion that the freedom between the under part 
of the balance and the upper surface of the 
escape-cock, G, is very close, and that the 
balance requires to be quite flat to insure 
freedom of those parts; hence, workmen fre- 
quently raise the balance without due regard 
to the danger of the upper portion of the 
balance-rim, B, rubbing the under part of the 
third-wheel, A; and instances do occur that a 
workman may direct his attention to the under 
side of the balance, at the same time omit to 
look farther; and if the thought occurs, the 
mind becomes satisfied that there is sufficient 
freedom. But, alas! there are many trippings 
connected with watch-work; and, as is too 
often the case with workmen, hurry to produce 
a certain amount of work, important littles” 
are passed by and thought “near enough.“ 
The sketch, 61, is shown with the balance very 
close to the third-wheel (though much closer in 
the instrument), in order to direct the attention 
of the jobber to the necessity of looking with 
care at this apparently simple defect. For 
instance, when these freedoms are very close, 
and the balance.staff upper hole is wide—i.c., 
too large—the least preponderance of the 
balance by side-shake permits rubbing of the 
balance against the third-wheel. How seldom 
do we find that such class of watches as here 
referred to have properly-sized jewel holes to 
the balance pivotas? Again, a very small 
amount of excess of end-shake of the balance. 
staff will endanger thesefreedoms. Therefore, 
the flatness and end-shakes of the balance staff 
and third-wheel are indispensable. 


Roller of Lever Watch, to Remove when 
Busted on or Very Tight. 

Seldom has the roller to be removed from the 
balance-staff; when occasion requires its removal 
—for instance, to put a new “ ruby-pin ”—and 
it is so firmly fixed that, instead of its coming 
off by the usual method, the balance would 
become loosened on its collet. In such case 
workmen should be cautious not to use force, 
because if the balance be twisted round from 
its original riveting, its truth and solidity are 
disturbed; therefore, the following method 
may be adopted with advantage. Fig. 62 
represents a steel stake, A, as fixed in the vice. 
B is the form of its upper part, as viewed from 
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above, having a slot filed in it from its point, 
A, towards its centre. Fig. 63 represents the 
roller as placed upon such stake, which passes 
between the bars of the balance. C is a section 
of a brass punch having a hole drilled in its end, 
which should be somewhat larger than the 
pivot of the balance-staff, in order that it may 
pass freely over the pivot, but rest upon its 
shoulder, whether the shoulder is coned or 
otherwise. The end of such punch should be so 
formed that if the face of it were to lie with 
ite hole immediately over that of the roller, it 
would be free of the“ ruby-pin ;” therefore, by 
filing a portion of the body of the punch flat 
will insure such an arrangement as represented 
at D. It will be evident that when the back 
of the roller lies upon the stake, the punch, C. 
held upon the shoulder of the balance-staff 
pivot, that, by striking the end of the punch 
with a small hammer, the most tenaciously 
adhering rollers must be removed. Of course, 
the flatted side of the punch must be towards 
the “ruby-pin,” else by a too sudden removal 
of the roller the pin become broken. 


Verge, too much End-Shake Cause Blight 
Stopping of the Watch. 

The verge having excess of end-shake has 
often caused trouble to “ jobbers,” especially 
when the foot-hole is considerably eccentric to 
the passage hole of the potence. It has 
been frequently observed that, after a modern 
made verge has been worked-in, the watch 
frequently stopped, the cause of which seemed 
to defy detection. The term“ modern verge 
implies one of recent make, which generally 
has a longer lower pallet than those of former 
days. So soon as the watch was moved or 
opened it would start going. An experienced 
workman having such a trouble before him will 
direct attention to the potence to see if any 
impediment lies therein. If he sees that the 
lower hole is eccentric ‘to the passage hole, he 
will notice whether the upper part of the lower 

let is foul at any poiut of it. Providing he 
is satisfled that the upper-pallet is free, two 
defects are suspected: Ist. That the edge of 
the pallet catches against the side of the 
passage-hole, and if that be free, he will suspect 
that the upper part of the lower-pallet catches 
the upper part of the “jaw of the potence— 
i.e., the opening in which the pallet moves. 
Hence, when the watch is lying upon its face, 
the pallet acts freely, but when it is lying with 
the dial upward, the excess of end-shake of the 
verge allows the lower pallet to go more into 
the passage-hole of the potence, also nearer to 
the upper part of its “jaw ;” the result being 
stoppage of the watch until reversed in 
position. 
To test the Freedom and Extent of Vibrations 

of a Verge Watch. 

Most watch jobbers of the present day are 
familiar with the troubles and disappoint- 
ments they have experienced connected with 
verge-watch repairing, and I believe that many 
will coincide with me when I state that a very 
large proportion of such troubles have resulted 
im connection with the verge” pivots and 
their “ holes.” Many workmen, after having 
put a new hole or holes to the verge, and put 
the watch together, are troubled to obtain a 
free action of the vibrations of the halance, and 
not unfrequently ‘‘ pass such as the best that 
(as they consider) can be done with it. Many 
causes may be assigned for want of freedom in 
the action of a verge escapement, but new 
serge holes are very often the chief cause of 
failure, and the defective hole—for seldom are 
both at fault—cannot be detected because the 

ndulum spring has a property of carrying the 

ce in its excursions differently to motion 
which would result if the pendulum spring were 
removed ; therefore, before putting a new verge 
hole, remove the pendulum spring. To teat 
the freedom of the pivote in their holes, hold 
the frame with the cock downwards, press the 
balance upward, and if it fall freely it may be 
passed as worthy a trial. Next reverse the 
position of the frame, so that the balance is 
upward, and in a similar manner as before press 
the balance upwards and decide as to its free- 
dom in that hole. Then, when the escapement 
is completed, and the watch “ together,” place 
the balance in its place without its pendulum 


can be detected much more readily than it could 
be if the pendulum spring were attached— 
holding the movement so that the freedom of 
each hold can be tested. The small amount of 
time occupied in removing and attaching the 
pendulum spring will be compensated by the 
readiness with which workmen can decide as to 
the seat of any defect in either hole, because 
the motions of the balance are slow, added to 
which the distance of the balance motion can 
be noted, and if its vibrations be free when 
acting on the lower pivot, and less so when 
acting on the upper one, workmen can, with- 
out any doubt, proceed to rectify the defect. 


Fusee Click-work Failing. 

To remedy such requires but little thought · 
However, it may be worthy noting that if a 
ratchet should have its teeth much worn, also 
thin at their points, sometimes by “ filing them 
up,” saves putting another, especially when the 
click is not thin; but if so, repairing a ratchet 
that is thin should not be attempted. 


FIG. 61. 


Repairing Verge Escapement. 

When new holes are required to the escape- 
ment of a verge watch workmen should notice 
whether the balance is upright with the slide, 
because in many instances a defect may be 
remedied with very little additional time. Some 
old watches are often met with where the slide 
at the circular silver piece” has become much 
raised through the application of another 
“curb,” and that, when the “curb” is moved 
for regulation, such bulged part of the slide 
becomes more raised, and the balance being 
out of upright in that direction causes those two 
parts to become “foul.” There are others 
which have the balance and slide with very 
little freedom, yet not upright, and when either 
of the verge holes becomes a little enlarged the 
balance rubs upon the slide. Now, if this 
defect be seen to before proceeding to take the 
watch to pieces, should a new dovetail or 
follower hole be needed, no other trouble is in- 
volved except putting the balance upright, 
which is frequently accomplished by putting the 
cock square —that is, by screwing it firmly 


spring, whereby its freedom, or want of such, | down after the watch is to- pieces, resting its 


edge upon a hard filing block, and striking the 
edge of the upper plate with a small mallet, or 
even the handle of a pillar-file. Such treat- 
ment refers only to a case where the balance 
„Jeans to either side of the cock, but when 
the balance is out of upright endwise of the 
cock, the usual method of putting a new ‘‘ cock 
hole ” must be followed. This defect of balance 
not being upright I am sorry to state is so 
often neglected when, by so small an amount 
of trouble, it might be made correct, inasmuch 
as, when a new cock hole is required, the sound 
way of proceeding is to drill a hole through the 
old stopping—larger than the previous hole, or 
probably the old stopping may be removed 
—put in another, and after having riveted it 
and smoothly finished its surface, the new hole 
fitted, and the balance not upright, by twisting 
round the newly-applied “stopping” in most 
instances the upright of the balance is effected. 
Then, should it happen that the balance wheel 
is unequal on the verge body, it can be corrected 
by a new follower hole or another dovetail; 80 
that, should either of the two last-named holes 
be required, two repairs can be effected by very 
little more additional trouble than one. 


Slight “ Stop ” of Lever Watch. 

Watches that have a silver index piece 
should be carefully examined by repairers at 
that part, because it is no uncommon occur- 
rence to find a small portion of a hair from the 
cleaning brush fast between such piece and the 
upper-plate; sometimes so short has it broken 
off not to be noticed. It has happened that an 
occurrence of this kind caused considerable 
annoyance, inasmuch as the watch was cleaned 
for the purpose of preventing undue wearing; 
after which it had the fault of stopping at un- 
certain intervals. There was nothing to lead to 
the cause—for, as it had been to pieces so 
recently, the workman was reluctant to do any- 
thing to it, hoping to see it stopping; but for 
a long time to no effect; ultimately, the very 
short bristle was discovered. In this instance 
the balance-edge and the curve of the silver- 
piece were very close, which prevented its 
detection. 

Another analogous case may be cited which 
produced similar results. A very fine hair from 
the brush became fixed between the screw- 
head and the rim of a compensation balance, 
whereby at every vibration such hair caught 
the edge of the upper plate at the barrel- 
hollow. This impediment remained fully three 
months undiscovered, when the employer, heing 
tired of repeated complaints, gave the job to 
another workman, who was successful in dis- 
covering the cause of “ stopping.” 


French Verge Watch Stop by the Cock-Screw. 

Though this kind of watch is becoming 
scarcer every year, one occasionally makes its 
appearance, and through a little carelessness 
recently one proved rather troublesome. The 
kind referred to is a small-size one with fusee, 
the barrel-hollow very deep in the upper-plate, 
so that there was more than usual patience 
necessary to get the chain on, Among the 
repairs the barrel-hollow had been “ turned 
out ” to free the barrel. When the watch was 
complained of as “stopping,” the workman 
was unwilling to take to pieces a watch so 
troublesome to get the chain on it again—for 
the upper-plate could not be removed without 
the fusee flying out—hence, many attempts 
were made to rectify it without taking it to 
pieces again. When so done it was found that 
although the barrel had been freed of the 
hollow, the tap-end of the cock-screw and also 
the steady-pin of the cock projected beyond the 
turned surface of the barrel-hollow ; and that 
the opening in the barrel-cover caught against 
the end of the cock-screw. The tap of the 
screw, as well as the steady-pin, was shortened 
and no further trouble resulted. 


Diamond End-Piece not Screwed Down. 

The security of jewels in their settings, and 
their seats cannot be too carefully attended 
to. It matters not to which kind of watch the 
jewellings belong, for, if the end- piece 
say, of the cock or the escapement does not 
meet the hole setting,” the continued action 
of the watch will cause the hole to become 
oose, aud the result will be that through the 
jewel-hole being ‘‘toppled,” the pivot in such 
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hole will have a result similar to a tight hole. 
In fact, the constant pressure resulting from 
the train will cause much irregularity, as if the 
hole were too small for the pivot. Again, if it 
happen that there is very little space between 
the “ball” of the balance, and the cock jewel 
setting, it is more than probable that, as the 
balance vibrates the jewel setting will be 
rubbing upon tke “ ball” of the balance. The 
result needs no further remark. 


Irregular Going of Verge Watches. 

It isa very common complaint that verge 
watches “go” irregularly. Many are the 
causes which produce such, but there is one to 
be cited which, if attended to, will save a deal 
of trouble, and assist in producing better 
results. It is no uncommon circumstance to 
find that the curb-pins, or the opening in the 
curb, is excessively “ wide,” and that, when 
the tor (or curb) is somewhat central, the 
pendulum-spring acts fairly and freely between 
such curb; but, as the curb is moved towards 
the stud to check a “ gaining” of the watch, 
at every successive movement of that curb the 
pendulum-spring becomes pressed inward 
towards the centre of the watch, whereby the 

dulum-spring is so forced from its free 
action that, instead of the regulating tending 
to cause the watch to lose, the opposite effect 
is produced. Therefore, it should be always 
observed by jobbers that, when the curb is at 
the “slow ”—i. e., nearest to the pendulum- 
ring stud—the spring should be quite free 
within the curb (whether it be by pins or other- 
wise); and that, as the regulator is moved 
“fast, the pendulum-spring be free 
within its curb. Also that the freedom of the 
pendulum-spring between such curb be limited 
to about four times the thickness of the spring. 
If such be attended to—other points of the 
watch being fair—better time and results may 
be hoped from the much-abused verge watch. 


Lever Watch Fall- off or Stop. 
It way be noticed that some lever watches 
have the potence roller hollow turned out 
rather full size, and when such is the case we 
find that the “chain hollow“ freedom leaves 
the back of the potence somewhat thin. It has 
happened that by the removal of the potence 
by means of “pliers,” the circular form of the 
roller hollow has been destroyed—inasmuch as 
the weak part of the potence has been forced 
inward by the pressure of the pliers, and when 
replaced without being noticed endangers the 
freedom of the roller—table-roller. Instances 
have occurred that, merely by the excess of 
side shake of the balance-staff pivots in their 
holes, the edge of the roller has rubbed 
against the pressed-in part of the potence, 
resulting ina “noise,” when listened to, and 
defective vibration. 


(To be continued.) 


THE LATHE.—III. 


By FreD. Horrmann, Engineer. 


T= handle is riveted into the crank when 
L cold; the hole may be drilled a little oval, 
which isan easy thing to do, to prevent the 
handle working loose and turning round, and 
counter-sink should not be too shallow. 

is a variety even in handles among diffe- 
rent makers (see Fig. 1). Some make the 
handle the shape of a trowel-handle, and some 
— 2 while others again cover their handles 
i bone. This last is decidedly the best, as 
in winter the handles are excessively cold, and 
there haps, no trade in engineering 
in dle — p" so little exertion required, 
and a lathe-man cannot turn to any great 
nicety with his hands very cold. Of the two 
former methods, the last is the easiest to forge 
and turn, and to the taste of many men looks 
neater. In turning the crank part of the handle 
a forging is made like Fig, 2, generally in a 

wage block ; it is then turned and bored, and 


may be drilled and bored, and turned after- 


wards on a mandrel. We now come to the 


second sliding piece of the slide-rest. This 
should overhang the third piece on the side 
remote from the face-plate, so that it will not 
be in the way of any work fixed for turning, 
and so that a hole may be drilled to let out the 
dirt and water (Fig. 3). The second piece is 
formed with a boss on the under side, which fits 
into a corresponding recess in the third piece, 
and in which it should turn loosely, but with- 
out any shake. This circular groove allows the 
two top pieces to be set at any angle, and also 
prevents the two locking nuts from getting 
jammed in their grooves when altering the 
taper. A mark should be made, showing when 
the rest is set parallel with the centres, and 
other marks may be put on with advantage— 
for instance, taper 1'8 for plugs of cocks, &c. 
The circular gutter for the locking nuts may 
either be square or V-shaped, and is cut on the 
lathe (Fig. 4). When a number of lathes are 
being made, these locking nuts may all be 
turned at once on a plate. There should be 
plenty of room left for tightening up these 


_| locking nuts with a spanner, and if this is not 


done, they cannot be tightened properly, and 
the consequence is that in turning anything 
parallel, the slide often swings round, especially 
when the top piece is at the end of the 
second piece. These nuts may either lie entirely 
under the level of the slide above (Fig. 5), in 
which case the nut is very shallow, and a 
specially thin spanner has to be used, or else 
they are made to lie entirely outside the slide 
(Fig. 6). The sliding surfaces should not be 
too broad, and should be cast undercut at the 
ends as in Fig. 7. 

A variety of different slips may be used in a 
lathe, they must all of them be able to be 
tightened one way, and it is better to use those 
that are tightened both ways. If any set- 
screws used for this purpose come to the top 
of the lathe, they must be arranged, if possible, 
so that they can be tightened or slackened 
when the tool is set for turning. Slips 
or strips may be cast iron or wrought; 
wrought is the best, as it will not break. There 
is always some little difficulty in planing or 
filing and chipping these strips. They may, 
however, be easily gripped inthe vice, thus (Fig. 
8) by nicking two pieces of wrought iron to the 
same shape as the forging of the strip. As the 
action of the lathe tends to push the slides out- 


`| ways, it is better, if possible, to have the slips 


arranged so that the solid part of the rest takes 
the pressure. It may also be noticed (Fig. 9) 
that the accuracy desired in turning long 
spindles parallel is derived from the edge of 
the lathe bed, which should, for that reason, 
be touched as little as possible with the file, and 
should have the planing marks left in. In 
screw-cutting lathes the slip must in most 
arrangements be on the far side. It is a great 
advantage, especially in gap lathes, to havea 
good length of saddle, as in some classes of 
work, say large pulleys, fly-wheels, &., the 
saddle must come as close as possible to the 
faceplate. The saddle is hollowed out at the 
back, so that it can go back as far as possible, 
as it is always bad to have to screw out the 
movable centre, especially in turning anything 
of small diameter, when the work is apt to 
„ride“ over the tool. It is usual to provide 
the saddle with a locking nut for holding the 
saddle firm in cross traversing. There are such 
a large number of different arrangements of 

ing made for feeding the slides, for turning 
with two tools (in which case the cross traverse 
screw is right and left handed), and for sur- 
facing, &c., that it would be beyond the scope 
of these remarks to describe their individual 
action. Nor are the difficulties in turning 
generally found in these different gears, but 
generally in the simple operations of chucking 
work, setting and grinding, and packing the 
tool, arranging the speeds, getting the belt to 
its proper tension, staying long spindles or 
screwed shafts, and in screw-cutting, putting 
on the change wheels properly. o matter 
how true the lathe is, if some simple principles 
are not attended to itis impossible to turn out 
accurate work. To begin with, in sliding shafts 
slide them both ways up and down, and in 
facing up anything, say a faceplate, take a cut 
in, and then a cut out, for if the cut is taken 
all one way the result will be either a round or 
hollow faceplate, through no fault of the lathe. 
To see if the saddle is square to the bed and 
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faceplate take out the centre and put in a bent 
scriber tight, then turn the lathe spindle from 
one side to the other (Fig. 10). 


To be continued.) 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.* 


Br Joux WATSON WARMAN, 
Associate of the College of Organists, London. 


PART I.—GENERAL TREATMENT IN 
MANUFACTURE. 


Four Manuals. 45, Heavies, to Tubas; 
Middle to Pneumatic, and remainder of 
Solo, and whole of Swell, and Ped. Reed- 
and-Chorus portion. 46 (see also Nos. 4 and 
11 a.), Heaviest to Tubas; Middle to Pneu- 
matic, and remainder of Solo, and Swell Reed- 
and-Chorus, and Pedale Reed-and-Chorus por- 
tions. 47 (see also Nos. 4 and 11 a.) like No. 
46, except that Middle wind includes Great 
Reeds. For Nos. 48 and 49 see Nos. 19 and 20. 
See also at end of these Instances (11, z.); 
also BORROWINGS (26 e. to end). 


q. No. 45 is considered by author the 
best arrangement here. It will be seen that 
the division cf the Swell for the purpose 
of supplementing the Pedale is not given 
in this, but in Nos. 46 and 47; the reason 
being that, although the presence of the Choir 
provides as before for the Pedale, and it 
is now more than ever necessary that the 
Swell be able to hold its own (for not only 
are there three other Manuals present, but 
Pneumatic action—which here is of course ne- 
cessary,—will or ought to enable them all to be 
united), yet at same time this very circumstance 
renders it necessary that Pedale be commensu- 
rate: therefore when Ped. small, or part of Solo 
in boz, or whole of it small, or Swell well able to 
take care of itself, or Choir-to-Great absent 
(this last here ought never to be, see SpxciFi- 
CATIONS), then under one or more of these it 
becomes a consideration whether No. 46 (sce 
also Nos. 4 and 11, a.) should not be used in- 
stead. No. 47 (see also Nos. 4 and 11 a.) 
should not be used unless the Organ is under- 
reeded or great Reed-power is desired. 


r. It will be seen that no arrangement is 
given for one pressure throughout entire 
Pedale; the reason being that more than one 
pressure on that department may be now 
looked on as essential (see reasons, 10, e.), and 
the necessary space for the two Front-boards 
must now be allowed. The Ped. has to provide 
Bass for delicate Choir as well as Tubas (which 
now with three pressures ought not to be re- 
stricted in their power by wind considerations), 
and it is obvious it cannot do this thoroughly 
with only one pressure. In consequence of this 
the difficulty with the 16ft. Reeds before-men- 
tioned (see 11, n.) will not exist here, for the 
Swell Reeds will be powerful in any case, and 
even if 16ft. Swell Reed is absent (which, as a 
rule, it certainly ought not to be) a Sub-oct. to 
Swell on itself is generally practicable, and, if 
there be no 16ft. Reed either in Swell or Great, 
ought to be insisted on. 


s, In larger Instruments the Great will have 
a 16ft. Reed asa matter of course, but a pre- 
ferable method (where it is not advisable to 
have more than one 16ft. Manual Reed) will be 
to put a second 16ft. Reed of soft tone—a free 
reed will be here excellent—on the lighter- 
pressure portion of the Pedale; the Register 
running, as do the Flues of this portion, to 
G G G, and of course, like them, included in the 
Part Sub-octave to Ped.” The performer 
will thus have not only an alternative 16ft. 
Reed on his Pedale, but asoft useful 32ft. Reed 
down to ¢G ; the break being covered by the 
continuity of the loud Ped. Reeds as that of the 
Flues is by the Flue Chorus of the same Sec- 
tion. Here it is that the apportionment of two 
pressures to the Pedale is so valuable. 

t. The new Organ in Manchester Cathedral, 
by Hill, has its heaviest Pressure for Tuba and 
Harmonie Flute, its middle for Pneumatic, and 
the whole of remainder on the lightest, this 
latter being 2} inches only. 


u. The Organ built by Hook and Hastings, 
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of Boston, for the Philadelphia Centennial, 
had heaviest for Tubus; middle for Pedale, 
Motors, and part of Great. This Instrument 
received the prize medal. 


y. More THAN THREE Pressvres. It will 
not be necessary to go at length here into par- 
ticular instances; the Heaviest wind will gene- 
rally take as before the Tubas, with perhaps 
the Pneumatic to Draw or Composition Action, 
if there be such; the next-to-Heav. will take 
Touch, Pneumatic, and remainder of Solo (or 
portion of it), and perhaps a portion of Pedale ; 
the remaining two pressures will be appor- 
tioned on same rules as in the Instances already 
given. As pressures increase to even more than 
four it will be very easy to apportion with 
regard to due effect; in very large Instruments 
very powerful pressures will be required as 
Motors for the Composition Action, as at the 
Albert Hall; but Organs of this magnitude will 
as a rule be undertaken only by those who are 
well experienced in every part of the Instru- 
ment, and it would be, in fact, an impertinence 
in the present writer to lay down rules for their 
guidance. The aim has been in this portion of 
the work to point out how the smallest numbers 
of pressures may be best economised. 


w. It must have been observed that the 
keeping the Ped. wind distinct from the Manual 
merely for avoidance of assumed chance of dis- 
turbance of latter has been totally ignored, and 
it will be as clearly seen how vexatious and mis- 
chievous a restriction such a procedure would 
have become. This is fully gone into in CHOICE 
oF NUMBER OF PRESSURES (next Sub-division 
12, q. to 13, a.). 

X. The large Instrument built by Bryceson 
for Mr. Holues, of Regent's Park, has — Echo, 
one half inch; Choir, 2in.; Great entire and 
Swell Flue, 4in. ; Swell Reeds, Pedale, and Solo, 
Gin. 

y. The Organ built by Mr. W. Hill for the 
Panopticon, Leicester-square, London, had six 
distinct pressures. 


z. It is necessary to bear in mind that all 
preceding arrangements are as supposing 
Bellows of usual or regular form—that is, an 
ordinary Horizontal Receiver with two or more 
hinged single-action Feeders of total area not 
exceeding (or not much exceeding) the total area 
of Receiver: the lighter pressure either with a 
Reservoir without any Feeders, or its own 
Feeders of form as just said, and with a discon- 
necting valve. 


[12, a.] But, as already seen (7, f.), where 
space is limited it is sometimes necessary either 
to forego the two pressures or obtain them with 
but one—a Combination—Bellows (7, g.); in 
such event the Apportionment should be so 
managed either that the lighter supplies a very 
small portion of the Pipe-work, or else a con- 
siderable portion of it, or else that every Register 
partakes of the two pressures : it will beseen that 
the object in all three cases is to prevent the 


Bellows being at any time practically converted | ; 


into one in which the Feeder area palpably 
exceeds the area of Receiver, that is—with 
Combined Bellows—the area of the Upper- 
board giving the heavier pressure. 


b. The first method would be attained by 
(No.48) placing Choir on lighterand everything 
else on heavier, or (No. 49) bottoms of Swell 
Reeds and of Swell Chorus on lighter, and 
everything else on heavier. 


cC. The second admits of more variety, thus: 
No. 50; All Manuals on lighter, Pedale only on 
heavier. 61, Great, Ped., and Choir on lighter, 
and Swell only on heavier. 52, Reeds only (or) 
a portion of them on the heavier. 53, Pneu- 
matic only on the heavier. 54, Pneumatic and 
Reeds (or portion of them) on the heavier. 
55, Pneumatic and Pedale on the heavier. 


d. The third method would be :— 


No. 56, Trebles on heavier, and Basses on 
lighter. 

See also Borrowings (26 e. to end). 

No. 48 will be very useful for small 3-Man. 
Organ—in fact, with this number of Mans. 
be regarded as the normal arrangement with 
Combined Bellows. 

No. 49 is inferior. 

No. 50 is only recommended when Pedale in- 
commensurate. 

No.51 is excellent when Swell incommensurate. 


No. 52 will be excellent in a not very large 


Organ, where yet some powerful stops are 
desired. 


No. 53, not of much use, as Organs with 
Pneumatic generally want two blowists. 

No. 54. Preceding holds good. 

No. 55 is a simple and handy arrangement, 


particularly with small Pedale. 


No. 56 not (in author’s opinion) worth get- 
ting two pressures for in so small an Organ. 


e. Other arrangements may occur to any in- 
telligent Builder. 


f, It will be understood that these all hold 


equally good when Organ has a distinct Reser- 


voir forthe lighter pressure, but Feeders, though 
attached only to the heavier Receiver, are either 
Whole-drop or Double-acting. And it will be 
also borne in mind that both this latter 
arrangement and the Combined Bellows are 
only recommended (and, in fact, intended) when 
room is scarce. Still, with observance of the 
foregoing arrangements, a satisfactory result 
may so be obtained. It is assumed throughout 
that Organ will not be larger than one blowist 
—at all events, an adult—can supply. 


g. See further in Reservoirs (15, e.). 


un DETERMINATION. 


h. It will be apparent that the Determina- 
tion of the actual pressure to be employed is a 
matter of very great importance; it is, how- 
ever, not fully gone into here for reasons which 
are given alittle fartheron. Choice of Number 
of distinct pressures is for obvious reasons more 
fully treated at this stage. 


i. See also carefully in Borrowinas, par- 
ticularly from one Clavier to another. 


* CHOICE oF NUMBER OF PRESSURES. 


j. The Determination of the number of dis- 
tinct pressures that shall be employed is treated 
at this stage more fully than the choice of exact 
pressure ; and for this reason, that while the 
latter can within wide limits be varied at plea- 
sure after the entire Instrument has been laid 
out, it will be obvious that such laying out must 
be inevitably much affected by the number of 
different pressures selected, for although the 
square content of the wind supply may remain 
the same, yet the shape and arrangement of 
Bellows, and the Framing necessary for their 
support will require modification accordingly. 
Sec fully in GENERAL ARRANGEMENT. 


k. We may, I think, with confidence lay 
down these three chief rules (to a certain 
extent antagonistic to each other) :— 

1. That more pressure than one will imevit- 
ably add to the elaboration of the Instrument. 

2. That, setting aside Mechanical Motors and 
Solo Organ, very excellent results can be ob- 
tained with but one pressure. 

3. That a properly complete and developed 
Instrument even though not large, [demands 
more than one pressure. 

To apply these we may observe the follow. 
ing :— 

1. One Manual. With but one Manual the 
author would strongly reprehend any division 
of pressure, one being sufficient in all bat very 
exceptional cases (see INSTANCES, 10, x.). 


m. Two Mans. With not more than two 
Mans. the author would dissuade from more 
than one pressure almost as strongly as with 
but one Man., unless either the Organ be too 
large for one person to blow, or there be a 
Pneumatic. And both these last are undesirable 
in this case; however large and complete a 
two Man. may be, still it can never be commen- 
surate for really classical performances, or 
even for effective accompaniment, without a 
third Man.; and in point of fact the larger and 
finer the Instrument the more unsatisfactory 
will it be here, for the want of the third 
Manual will seem more exasperating when 
there be present so many Registers that might 
suitably have been placed on it. See also BoR- 
ROWINGS (26, e. to end). 

n. Three Afans., one a Choir. When there 
are Great Swell and Choir a second pressure 
may be viewed as highly desirable, although 
not absolutely necessary unless the touch of 
Swell and Great united will be too heavy to 
allow Pneumatic to be dispensed with, in which 
case a second pressure follows as a matter of 
course ; 80 also does it when the entire Instra- 
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ment is too large for one person to blow, for it | carbonum pulvere, powder of charcoal, trans- 
would obviously be unwise to provide a second | posed, and this with sulphur and saltpetre, 
Bellows without availing oneself of the oppor- named by him distinctly, completes the in- 


1693 they were bound to supply Government 
with 500 tons of saltpetre at C38 10s. per ton 
in time of peace, and £15 during war. 


tunity for change of pressure. More than two 
pressures are not, as a rule, here advocated, 
for every really complete Instrument must 
have four Manuals, and it may be said that all 
the essential effects of which these three Mans. 
are capable are producible with no more than 
two pressures; when the third manual is a 
Solo Organ the case is, of course, different—see 
next. See also BORRO WINGS (26, e. to end). 


(To be continued.) 


GUN POWDER.—I. 
By JohN JosE PB Lare, F. MI. S. 


Formerly of the Ordnance Department, 


HE date of the invention of gunpowder is 
lost in the mists of antiquity, and it is 
probable thatthe material we know as such 
was gradually discovered, for we find mention 
of several combustibles that do not accord 
strictly with it. 

Halhed gives a translation from the Gentoo 
laws as follows :—“ The magistrate shall not 
maxe war with any deceitful machine, nor with 
poisoned weapons, nor with cannons and guns, 
nor any kind of firearms.” Assuming this re- 
mains as first written, unimproved by later 
editors or copyists, it gives the invention a very 
high antiquity. a 

Concerning the above law Halhed says :— 
“It will no doubt strike the reader with 
wonder to find a prohibition of firearms in re- 
cords of such unfathomable antiquity, and will 
6 hence renew the suspicion, which has 

ong been deemed absurd, that Alexander the 
Great did absolutely meet with some weapon 
of this kind in India, as a passage in Quintus 
Curtius seems to ascertain. Gunpowder has 
been known in China as well as in Hindostan, 
far beyond all periods of investigation. The 
word ‘ firearms’ is literally, Sanscrit, agneeaster, 
a weapon of fire; they describe the first species 
of it to have been a kind of dart, or arrow, 
tipped with fire, and discharged upon the enemy 
from a bamboo. Among several extraordinary 
properties of this weapon one was that, after 
it had taken its flignt, it divided into several 
separate streams of flame—each of which took 
effect, and which, when once kindled, could not 
be extinguished; but this kind of agneeaster 
is now lost. Cannon, in the Sanscrit idiom 1s 
called shet-agnee, or the weapon that kills a 
hundred men at once—from shete, a hundred, 
and gheneh, to kill; and the Pooran Shasters 
or histories ascribe the invention of these de- 
structive engines to Beeshookerma, the artist who 
is related to have furged all the weapons for 
the war which was maintained between Dewta 
and Ossoor (Devata and Assura), or the good 
and evil spirit for the space of 100 years. 

The great wall of China, built B.C. 221, has 
embrasures concerning which it is said, “ the 
soles of the embrasures are pierced with small 
holes, similar to those used in Europe for the 
reception of the swivels or wall-pieces. The 
holes appear to be part of the original construc- 
tion of the wall, and it seems diflicult to assign 
to them any other purpose than that of resis- 
tance to the recoil of fire-arms.’’t 

Dutens carries the antiquity of powder very 
high, and refers to Virgil, where the latter 
alludes to Salmoneus’ attempt to imitate 
thunder. To come to more recent times. It is 
stated that the Arabs used gunpowder at the 
siege of Mecca, a.D. 60, and it is highly prob- 
ablethat Roger Bacon obtained his knowledge of 
it from theenlightened and polished Saracens of 
Spain during his travels in that country, a 
treatise concerning it, written in the year 1249, 
existing in the collection at the Escurial.§ The 
Saracens no doubt acquired their knowledge of 
it from India or China. Bacon made the secret 
partly known in Latin, according to the custom 
of the time, concealing one of the ingredients 
under the words lura nope cum umbre, which 
bave since been shown to be the letters of 


* Halhed’s Translation of the Gentoo Laws, p. I., Ed. 1781. leaving the solid salt. 


t Staunton’s Embassy to China, ii., 198. 
t Vidi et crudeles dantem Salmonca penas, 
Dum flummas Jovis et sonitus imitatur Olympi. 
— Fu. vi., 585. 
§ Inquiry into the Origin of Discoveries Attributed to 
the Moderns, p. 202, Ed. Eng. 1700. 
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vredients of gunpowder. Bartholdus Schwartz 
(1336), Constantine Anelzen, and Polydore 
Vergil amongst moderns, have respectively 
had the henour of the invention assigned to 
them; but Bacon knew of it previously, and 
did not even claim it as his own, as is proved 
by his description of the cracker—“ the childish 
amusement which exists in many parts of the 
world.” 

Firearms were known in Florence in 1325, 
and they appear in the public accounts of France 
in 1335—1345. Chased, a Hindu poet (A. D. 
1200), speaks of their loud report. 

The awkwardness of the matchlock, and rude 
character of the cannon at first constructed, 
were serious impediments in the way of the 
general use of gunpowder in war—in addition 
to the pertinacity with which mankind adhere 
to old habits and associations. ‘To use his 
matchlock the soldier required a powder-flask, 
touch-box, leathern bag of bullets, and burn- 
ing match. Further, he had to carry a sword 
for defence when his piece was discharged, 
bayonets not having been invented until a 
later period, and a rest for his matchlock as 
high as his shoulder. Bows and arrows long 
maintained their ascendency in consequence of 
these defects, and were preferred so late as the 
time of Queen Elizabeth. Shakespeare alludes 
to the prejudice against firearms and villainous 
saltpetre, in Hotspur’s description of a dandy, 
who told him 

“That it was a great pity, go it was, 
That villainous saltpetre should be digg'd 
Out of the bowels of tbe harmless earth, 
Which many a good tall fellow had destroy’d 
80 cowardly ; and, but for these vile guus, 
He would himself have been a soldier. 
—kKing Henry IV., Pt. 1. 

For the manufacture of gunpowder it is 
necessary that the ingredients should be of the 
greatest possible purity. Government char- 
coal is prepared from alder, willow or dogwood. 
Braddock in a Memoir on Gunpowder, says that 
the grambuth plant (Cytisus cajan) and milk- 
hedge (Euphorbia tiraculli), and the Parkin- 
sonia, are suitable for it; as are also poplar, lime, 
horse chestnut, chestnut, hazel, and others. 
When the wood has been selected it is cleared 
of bark, cut into pieces of convenient size, and 
diatilled in iron retorts. It is more suitably 
prepared in this way, and the products, such 
as pyroligneous acid, lost in the old way, are 
preserved. The charcoal having been powdered, 
and all imperfect pieces removed, it is now 
passed through lawn sieves, ground, and then 
passed through a bolting sieve of brass wire 
until its particles are reduced, as near as 
possible, to the same size as those of the 
saltpetre and sulphur, so as to enable them all 
to mix together in the most intimate manner. 
The powder made from charcoal, prepared in 
iron cylinders, is known as cylinder powder.” 
that from pit charcoal is called “ pit powder,” 

Saltpetre, or as otherwise named nitre, 
nitrate of potash, or potassic nitrate (NO. Ko) 
is a compound of nitric acid and potash. The 
commercial saltpetre of this country comes 
from India, where it is obtained from the soil. 
Its production is aided by art. The grass of 
the country is burnt and left exposed all the 
winter in this state; the salts re:cased by the 
fire are washed into the valleys during the 
rainy season, where, exposed to the heat of the 
sun, the moisture is evaporated, and the salt 
is left mixed with the soil, or is found in a 
state of efflorescence upon it. There are many 
contrivances to collect the saltpetre; the 
streams, for instance, are led into reservoirs 
or tanks, where the solution becomes concen- 
trated by solar evaporation, and is afterwards 
reduced to a solid state artificially. The salt 
is also procured from the soil by digging large 
pits, and the nitrous earth, which is commonly 
of a whitish, black, or red colour, is deposited 
in them with water and kept well stirred. 
When the solid matter has subsided the water 
is drawn off into another smaller pit, the clear 
part collected from the top and evaporated, 
In warm climates the 
earth becomes extensively impregnated with 
this salt, which is washed out, and the soil, in 
about a year, becomes ayain impregnated, if 
spread out and exposed to the atmosphere. 
Ly the charter of the East India Company of 


During the war of the French revolution 
France was in difficulties about this prepara- 
ration, and Napoleon appealed to the men of 
science. A commission was appointed, and 
“nitre beds” were established. Old walls 
were appropriated, demolished, and the débris 
placed in these beds, with lime, wood ashes, 
and all kinds of refuse, and they were hence 
rendered independent of foreign supply. 
Glauber had previously given a description of 
this process. 

The saltpetre of commerce requires purifica- 
tion before it is fit for the manufacture of gun- 
powder, to remove the foreign salts and other 
impurities that are always more or less mixed 
with it. When it is dissolved, earthy matters 
sink to the bottom, and lighter float on the 
top, and are skimmed off. Chlorides of calcium 
and magnesium are separated by the nitrate 
of potash being less soluble in water and. 
forming itself into crystals, whilst the others 
remain in solution. Other salts are removed by 
analogous processes. 

Saltpetre crystallises in rhombic prisms ; the 
solution in water does not act on litmus; it 
has a cooling, saline taste; it fuses at about 
616° Fahr., and this operation requires care, as 
it undergoes partial decomposition at a high 
temperature. 

Saltpetre, in the Government powder mills, 
after having been trebly refined, is melted 
into cakes. When required these are well 
brushed, and then broken into pieces by a 
wooden mallet, and ground in the saltpetre 
mill until saffciently reduced for the pieces to 
pass through a fine wire sieve, worked in a 
covered hopper, or large funnel, formed of 
wood, a tub to receive the saltpetre being 
placed below. A cushion is placed between 
the tub and hopper, to keep the lighter particles 
of the salt from flying off. The French pre- 
vent their nitre from forming into cakes by 
evaporating it under ebullition, which dries it 
in a disintegrated state. 

The sulphur is purified by sublimation or 
melting. By sublimation, sulphur vapourising 
at 170° Fahr., all impurities are left behind. 
In melting the heavier impurities sink to the 
bottom, the lighter ones rise tothe top, so that 
the intermediate portion is pure. The sulphur 
is not employed as being essential to gunpow- 
der, its use being purely utilitarian. It gives 
solidity to the mass, and any other ingredient 
that would answer the purpose without affect- 
ing the relations of carbon and saltpetre would, 
unless vitiated by some other circumstances, 
answer the same purpose. The best sulphur 
for these purposes is procured from Sicily and 
other volcanic districts. 

Proper proportions of the ingredients being 
placed in a charge tub in alternate layera—the 
greater the number of the layers the better— 
they are mixed by means of a pronged wooden 
instrument worked by a handle at top. When 
this mixture has been satisfactorily accom- 
plished they are passed througha fine brass-wire 
sieve and wooden hopper or funnel into another 
tub and stirred as before. This is one method 
amongst others. The ingredients are then car- 
ried to the powder-mill, in which is fixeda stone 
bed,* and on this two millstones, weighing be- 
tween three and four tons each, revolve. The 
mixture is equally and carefully spread on the 
bed, all dust that may have arisen being care- 
fully swept off the apparatus. The charge is 
levelled by several revolutions of the stones and 
then sprinkled with a little cold water from a 
copper watering pot. The quantity of water 
supplied depends on the state of the stones and 
the hygrometrical condition of the atmosphere 
at the time, according to the judgment of the 
attendant. Not more than 42lb. are allowed as 
a charge. The strength of the powder depends 
much on the rapidity of the revolution of the 
millstones as well as the length of time of 
trituration, for with a velocity of 74 revolutions 
a minute for three hours, powder of equal 
strength has been obtained to that of other 
charges worked for five hours with a velocity of 
41 revolutions per minute. ‘Three hours are 
an average time for this operation, but it has to 


JJ 8 
„ dgandstone is not fit for the purpose on account of the 
quartz in it. 
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be left to the judgment of the millman, for 
when a charge may be thought to be nearly 
completed an unexpected change may occur 
which may render further working necessary, 
owing toan alteration in the state of the atmo- 
sphere, which materially affects the process. 
When it has arrived at the condition technically 
known as alive, it glides from beneath the 
stones without attaching itself to them, and is 
then conveyed tothe press-room. At this stage 
a sample is taken and granulated by a hand- 
engine for proof. In the press-room the mill- 
cake, as it is now called, is laid in the press in 
layers Sin. thick, a copper plate being laid be- 
tween each layer, until the press is full, and 
submitted to pressure. 

Pressure was not used in the early manufac- 
ture of gunpowder, but it is necessary to enable 
the grain to resist deterioration from moisture 
and transport. The duration cf the pressure 
depends much on the state of the atmosphere. 
When the cake is in a proper condition it is 
removed from the press and broken with a 
wooden maul, placed in a breaking trough, and 
then further broken into pieces about the size 
of a pea, and put into corning or graining 
sieves. Each of these has two discs of lignum 
vitæ, which, by a circular motion, further reduce 
the pieces until the grains pass throngh the 
meshes of the sieve into another one, which only 
permits the dust to pass through it into a 
trough below. The grains thus reduced are 
placed in separating sieves, the holes in which 
act as gauges and prevent the passage of all 
irregular or improper pieces. 

The drying process which follows is usually 
conducted in small rooms, called stoves, heated 
by steam so that they can never be raised to 
the explosive point, but the proper tempera- 
ture for the operation is about 100° Fahr. 
Small quantities of the powder are placed in 
wooden trays which are laid on racks in the 
stove and so exposed for about 36 hours. It is 
then passed through a sieve, consisting of two 
inclined planes covered with fine brass wire. 
By this means the powder is cooled, and any 
Tamps that may have been formed during the 
operation of drying are removed. 

The next operation, glazing, is performed in 
what are called reels, covered with lawn or 
canvas of a kind that will admit of dust and 
very small grains passing through. These 
reels are cylinders, and being revolved with 
considerable velocity, the powder is glazed by 
the friction to which it is thus exposed for 
about half an hour. 

The different-sized grains are now separated 
from each other by sieves of different gauges. 
In the Government works these are known as 
large - grain and fine-grain powder. The 
large kind is used for ordnance, the other for 
small arms. The grain of powder for fowling 
pieces is still finer than that used by Govern- 
ment for small arms. Since the introduction 
of the 38-ton and other large guns, pebble 
powder has been introduced, the size of the 
grains giving the name to the preparation. 
The object of the enlargement of tke grain is 
to reduce the rapidity of ignition. The powder 
used for priming the ancient matchlocks was 
merely dust. It was culled serpentine powder 
from the part of the lock that held the match. 

Blasting powder is inferior in strength to 
Government and good sporting powder ; the 
disruption is not so violent, and it gives in 
consequence what miners call a heave. 

The French, in their thirst for new things 
during the first revolution, introduced sphe- 
rical or round-grain powder. I have seen some 
in the Mediterranean, and the barrel being 
marked Turin, 1790,” it was evidently a 
capture. This form was given to it by a rota- 
tory motion in sieves. The first trial in the 
fourth year of the Republic was in its favour, 
but it did not afterwards answer better than 
ordinary powder, and, when used in small 
arms, was found not readily to inflame in the 
pan of the musket. 

The method our ancestors pursued in manu- 
facturing gunpowder on its first introduction 
was singular. They used charcoal from the 
softest woods, sometimes mixing with it the 
ashes of linen, rags, and straw. The sulphur 
was reduced by sublimation. The ingredients 
being prepared the saltpetre was dissolved in 
water, the sulphur and charcoal powder added, 
and the whole well mixed by constant stirring. 


Under the notion of giving additional force to 
the powder they added wine, brandy, vinegar, 
and the like. The mixture was not submitted 
to pressure, but when dry was granulated much 
in the way we now adopt. 

As already ncticed a solid grain is not abso- 
lutely necessary to produce explosive effects ; 


which the French, during the long war of the 


revolution, occasionally took advantage of, 
when, from want of powder, they were in diffi- 


culties and at the same time able to procure 


the necessary ingredients. These they pul- 
verised, and mixing them in proper propor- 
tions added a little moisture to give them suffi- 


cient consistency. When shaken sufficiently a 
tolerable rough kind of powder resulted to 


meet the emergency fairly. 
(To be concluded.) 


BEE MANAGEMENT. 
SECTION II. 
Bar-Frame Hives. 
INTRODUCTION. 


AN person who has kept bees for any 

length of time in straw skeps, must have 
often desired to possess a greater knowledge 
of the interior of his hives than an inspection 


of his hives, when inverted, would ever give 


him. This want has been gradually overcome, 


and in the present bar-frame we have a hive 
which admits of an inspection of any part of 


its interior at any time without damaging or 


destroying the combs or their contents. 


——— ——————— ——— a 


Woodbury Bar- frame. 
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Interior of Woodbury hive, showing position of “ distance 
and end of bare: 


notohes”’ 


The principle is exactly the same in all bar- 
frames, though the inventor of each hive has 
gone a different way to obtain the same result. 


The advantages of the bar-frame over the 


skep are numerous, as will be shown in describ- 
ing the details of each hive ; and, though perfec- 
tion is not yet arrived at, the spirit e 
ment is making rapid strides in that direction, 
and the bar-frames of the present day are such 
as to call forth admiration at the amount of in- 
genuity that has been bestowed upon them. 

The principle of the bar- frame may be briefly 
described as follows :—A number of frames are 
fixed in the interior of the hive, means being 
taken to make the bees build their combs in- 
side the frame, so that each comb may be 
easily removed (in its inclosing frame) at any 
time for inspection or manipulation, and re- 
turned to its place as easily. 

In a bar-frame hive the size of frame is of 
great importance, and should be regulated by 
the situation of the apiary. 

I find that a large frame is not so good as a 
moderate - sized one, for the following reasons: 
Firstly, it is much more difficult to get bees 
to take to supers in a hive with deep frames; 
secondly, the impressed sheets, which are of 
great use to the bees in reducing their labours, 


cannot be fixed in large frames without fear 


of the weight of the bees on so large a surface 
breaking the sheet from the bar. I therefore 
prefer a hive in which capacity is gained by 
increasing, not the size, but the number of the 
bars. 

The Woodbury bar has been taken as a 
standard by many hive-makers, and from its 
moderate size is perhaps more likely to be 
adopted asa universal standard—should such 
an agreement ever occur—than a larger bar. 

The objections I have already given to the 
latter, of course, apply to their use in an apiary, 
in a favourable as well as an unfavourable 
situation. an 

The most generally used hives are Wood- 
bury’s, Cheshire’s, Abbott’s, and the Stewarton. 
A more recently introduced hive, the Divi- 
sional, differs from all the preceding. 


The Woodbury Hive. 

The Woodbury hive consists of an outer body 
of wood or straw 14}in. square inside, and din. 
deep, on one side of which there is a window 
74 by 4. The door of the hive is cut in the 
floor board, but is not large rag ba for a very 
strong hive at the height ofthe honey season. 
The crown board is in one piece, and one 
hole in the centre for feeding, and two slots 
nearer the sides for supering purposes. 

The hive contains 10 bars of the dimensions 
shown in the sketch, and are constructed, the 
top and sides of jin., and the bottom of jin. 
wood, being jin. wide. 

The projections at the top of bar, technically 
termed ears, are fin. long, each of them 
falling into a notch cutin the hive sides, so 
that the right distance between the bars is 
maintained. The bars are not level with the 
top of the hive, but fall }in. below, so that 
there is a } space between the crown board 
and top of the bars. This space should be 
kept filled with carpet or felt to prevent the 
bees reaching the bar ends, or crown board, and 
propolising them fast. 

It will be evident to any one that such im- 
provements as have been made in bar-frame 
hives, more recently introduced, may easily be 
adapted to the Woodbury with advantage, the 
above description being that of the hive in its 
original form. The objections to this hive 
will be evident when describing other improved 
hives, without pointing out.such objections 
here. W. 8. Travis. 


NOTES ON SOME POINTS IN BOILER 
MAKING.* 


By ROBERT BRIGdS, C.E. 


(PAE recent inspection, by the writer, of a proposed 
standard drawing of a common external fired 
tubular boiler, such as now has so general usage in 
this country, brought to notice two errors of oon- 
struction in general, almost universal, practice, 
which it may be of some avail to discues. In the 
example referred to, there was shown a flat-keaded 
steam dome, with stays to strengthen it, running 
down to the sides of the dome diagonally. The 
steam pipe was taken off from the middle of tbis 
flat dome sheet. Now it may be admitted that the 
staying of sheet, which was three feet in diameter, 
was ample for the pressure proposed to be carried, 
so that the conditions for use of the boiler were 
abundantly fulfilled ; but it is contended tbat equal 
strength could have been had, by giving the proper 
form to the head sheet without staying at all. Thus 
it is perfectly well known that the strength of a 
spherical shell or of any portion of a spherical shell 
is twice as great as that of the shell of a cylinder o 
the same diameter; or on the other hand, that a 
spherical shell, or part of a spherical shell, possesses 
the same ‘strength as a eylindric shell of the same 
thickness, when the radius of the spherical surface is 
equal to the diameter of the cylindric one. Ina this 
last case, when the rule stated is applied to the 
head of the dome or end of the boiler, which head is 
formed to a part of a spherical surface whose radiue 
is the diameter of the dome or boiler, the head or 
end is ‘‘ dished out 0°134 times the diameter of the 
head or end. A _ three-foot head requires to be 
dished only 0°4 of a foot (about 4 13-16 inches) in 
order to give the same strength to resist internal 
preasure, for both head and shell, of the same thick- 
ness of iron. A little allowance is needed for the 
thinning of the sheet iron in dishing in such case, 
as it may be thought proper, that the thickness be 
reserved to an equality with that of the shell. 
his allowance is easily computed. The surface of 
the flat circular plate 1s, to that of the dished plate, 
as 1 to 1'072. That is, the thickness of the circle, 


* From the Polytechnic Review, 
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before dishing, should be about 7 per cent. greater 
than that of the iron of the shell. This extra thick- 
neas, however, is a refinement to the boiler-maker 
or user, who would sell or buy, the cheapest boiler 
consistent, with full requirements for atrength; as 
the flanging of the head will inevitably upset the 
flange itself to a thickness much above the original 
one, 80 that a dished head, as above described, of 
iron of ordinary shell thickness, will be much 
stronger than the shell sheets at the joints, where they 
are weakened by the rivet holes, even with the 
double-riveted longitudinal seams, 

These considerations apply more particularly to 
Voiler-making in America, where it would be diff- 
cult to procure iron so poor that it would not dish 
readily without impairment of strength, such iron 
“being capable of flanging at any heat; yet the same 
reasoning applies to English boiler work, although, 
the frequent use of egg-end boilers seems to indicate 
that the argument here advanced has not been en- 
‘tertained or appreciated. In this country, certainly, 
it is pure waste of money to makea flat atayed head, 
when a dished one will answer, The next point to 
‘be noticed is the use of cast iron bonnet manhole 
rings on the cylindric portion of a boiler when a 
manhole is wanted on such a surface. First, within 
some reasonable limit of curvature, it can be affirmed 
that a bent manhole is just as good for service as a 
‘flat one. For shells of 3} feet in diameter and above, 
this is absolutely true. Double clips are always 

“Detter than one; but with one clip, it is practicable 
to make as good a joint as any steam engineer may 
desire with such bent manholes, and a rubber, or 
hat I prefer, a hemp-plait gasket filled with red 
and white lead (with a little litharge if in a hurry). 
Secondly, for all places, both curved and flat, a 
wrought-iron manhole ring is better than a cast-iron 
ene. It is safer, easier to make up to the boiler, 
and when the differeuce of weight is considered, it 
is nearly if not quite as cheap as a cast-iron ring 
piece, Care should be taken to make the wrought- 
iron riogs heavy enough. Most of the failures to 
use them have besn occasioned by saving in 
material ; but material enough to give strength to 
the boiler, where it has been weakened by the man- 
hole, is ample for all purposes, and the dimensions 
to supply this strength are easily computed. Suppose 
the manhole be 10 * 14, and imagine a shell 7-16in. 
thick. The weak place of such a hole is the 14-inch 
way, if it is longitudinal to the cylinder. There has 
then been removed from the shell 14 * 7-16 or 6} 
square inches of material, whence, for bare strength 
only, 3 1-16 square inches of iron should be found 
at each end of the manhole. 23 * 14 give 3} square 
inches of section, and adding to the width 4 for the 
rivet-holes in the ring, this ring. becomes 34 x 14. 
This dimension is the least that should be used in 
this case, and it will be found ample for the jointing 
of the manhole plate. Little deduction should be 
made in case the hole is made transverse to tke 
shell. Here the curvature of the shell begins to tell 
on the strength of the ring, and in such case double 
clips should be used for the plate. 

Wrought-iron manhole rings should always be 
riveted to the inside of the boiler. 

If a cast-iron bonnet, manhole ring, or flange boss 
is to be riveted to a boiler, it is very desirable to 
have heavy flanges ; quite twice as heavy as usual 
for flange joints with bolts, and then it is advisable 
to rivet a thin plate } or 3-16 thick between the 
casting and the shell of the boiler, so as to form a 
eanlking strip to drive against; but in these days of 
cheap wrought iron, castiron attachments to 
boilers, either nozzles, bonnets, or rings, have be- 
come almost inexcusable cheapenings. Boiler- 
makers will also find ont, at some time, that wrought- 

iron flue-doors, and even fire and ashpit doors, pro- 

riy made on formers, are handsomer, more 
urable, and uearly as cheap as the ponderoun cast- 
ings which have heretofore disfigured fire-fronts. 


silk thread, one end of which is tied to a pin project- 
ing from the table-supporting sleeve. An elastic 
rubber band is attached to the lower end of the 
sleeve, and to a pin projecting from the standard 
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near the base, to draw the table downward. By this 
device the focus may be nicely adjusted. Two 
standards project from the bed piece for receiving 
the corners of a rectangular piece of silvered glass 
which forms the reflector. e best form of water 
cell consists of a brass tube about jin. long, and } to 
3-16in. internal diameter, having in one side a screw 
for displacing the water to render the lens more or 
less convex. A thin piece of glass is cemented to 
the lower end of the tube, and the inside of the tube 
is blackened. Several bushings may be fitted to the 
upper end of the tube to reduce the diameter of the 
drop, and thus increase the magnifying power of the 
lens. Water containing animalculs may be placed 
on the under surface of the glass, and the lens may 
be focused by turning the adjusting screw. The 
lens may also be r erai to magnify objects placed 
on the movable table. If air bubbles form on the 
upper surface of the glass they may be readily 
displaced by means of a cambric needle. 


IMPROVED PLANE IRONS. 
1 in planes and plane irons 
have been recently patented by Mr. H. 
Baecker, of Remscheid, Germany, which are 


2 e. 


A WATER LENS MICROSCOPE.” 


1 first microscope in existence consisted of 
a drop of water. Water lenses, as formerly 
used, were unstable and tremulous, and almost if not 
quite worthless. This diffioulty may be overcome, 
and the drop of water may be rendered available as 
a microscope lens by confining it in a cell consisting 
of a short tube having a glass bottom. The simplest 
and cheapest of all microscopes consista of a thiu 
piece of glass, having attached to it ene or two 
short paper tubes, which are coated with black 
sealing wax, and cemented to the glass with the 
same material. By aid of a small stick water is 
placed, drop by drop, in the cells until the lenses 
acquire the desired convexity. Objects held below 
the glass will be more or less magnified, according 
to the diameter and convexity of the drop. An easily 
made and convenient stand for the water lens is 
shown in Fig. 1, and Fig. 2 is a vertical section of 
the lens, showing the screw for adjasting the con- 


7 ol oe drop. ihe sere 0 = wood. ; 
eeve that s e slides freely upon 
the vertical atanda . A mike having a milled head, claimed to avoid the defects of the more com- 


mon forms. According to the patentee, 
ordinary planes have many disadvantages—first, 
because they are expensive by reason of the 


by which it may be turned, passes through the upper 
end of the standard, and has wound upon it a strong 


* By G. M. Horzirs, in Scientific American. 
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forging and steeling the plane irons must 
undergo; of many a plane iron being ruined 
during the process of forging and steeling the 
same; of their becoming worthless as soon as 
the layer of steel is ground off. Second, they 
are unhandy, because it is but with difficulty 
that the irons can be adjusted and ground. 
Third, their quality of steel can never be relied 


upog. 

the improved plane iron or blade is made en- 
tirely of steel ; it consists of a thin sheet of steel 
of equal thickness, sharpened at its bottom edge. 
Its shape is shown in Fig. 1 in a front view. 
When it is to be used it is brought between two 
plates—that is to say, an upper plate, shown 
in Figs. 2 and 3, and a lower plate, as illustrated 
in Figs. 4 and 5; these plates are connected by 
means of a screw passing through the slot in 
the plane iron, so as to allow the latter to move 
up and down, but to prevent its assuming any 
side motion. This screw can be turned by 
different means. In Fig. 6 it is turned by 
means of a toothed wheel anda worm. When 
the worm is turned to the right, the drawing 
screw passing through the hole, C, in the lower 
plate, the slot in the plane iron, and the hole, 
E, in the upper plate will bring the two plates 
together; these will bear upon both sides of 
the plane iron, holding it fast and keeping it in 
a stes dy position. In order to kaen th lane 
iron entirely steady a pin is united with the 
lower plate, by passing through the slot in the 
plane iron, and catching in the hole, G, in the 
upper plate. 

Fig. 7 shows an adjusting screw which passes 
through a hole, H, in the bent top part of the 
lower plate (Fig. 4) and catches in a nut, I. A 
pin, K, is connected to this nut, I, said pin 
passing through a slot, L, in the lower plate, 
Fig. 5, and catching in one of the two holes in 
the plane iron, Fig. 1. The adjusting screw is 
turned by means of the key. If this screw is 
screwed up or down the plane iron is forced to 
follow its movements in consequence of the pin, 
K, catching in one of the holes. The adjust- 
ing screw and means for connecting the same 
with the plane iron or blade may be di sed 
with in some cases, and the invention indudin 
planes of every description, the plane iron need 
not necessarily be provided with a slot, as 
divers other arrangements may be made for 
fastening the same between the two plates. 
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THE JANSSEN SOLAR PHOTOGRAPH 
AND OPTICAL STUDIES.* 


By S. B. LANGLEY, DIRECTOR OF THE ALLEGHENY 
OBSERVATORY, PENNSYLVANIA. 
M.“ 
o 


ANSSEN, in papers lately presented to the 

French Institute, has given an account of 
recent results in solar 9 y, obtained by him 
at the observatory of Mendon, and from the com- 
ments of Messrs. Huggins, Lockyer, De la Rue, and 
other competent judges, it has been understood that 
remarkable advances have been made over any other 
produced. A copy has been published in the 
Annuaire du Bureau des Longitudes, but details 
cannot well be studied from such a priot on paper, 
and details are here all-important. As the writer 
has received, through the courtesy of M. Janssen, a 
fiue positive on glass, the only one he knows of as 
having yet reached this country, and as it not oy 
bears important testimony to facta which have res 
hitherto in part on statements in previous numbers 
of this journal, but is in every way so remarkable as 
to constitute an important step in the history of solar 
phyics, an account will be given of it here. 

The means used by M. Janssen for producing the 
photograph are underatood to be a telescope of about 
five or six inches aperture, and twelve feet focal 
length, embodying the improvements introdaced by 
Mr. Rutherfurd, and others of M. Janssen’s own, 
the most important change being a shortening the 
time of exposure to 1-3000 of a second, and at the 
same time an enlargement of the image. This in- 
volves a modification of the time of development, 
&c., and has evidently cost study and labour, the 
arduousness of which may be inferred from the per- 
fection of the result. 

As the photograph can only be made rally in- 
telligible by some sort of illustration, the reader is 
referred to two papers in this journal, the first in the 
namber for February, 1874, where an article on the 
minute structure of the photosphere is illustrated 
by an Albertype plate; the second in March, 1875, 
accompanied by a steel engraving.{ The reader must 
J) IR A PEM ce SAREE a Dike el 


* From the American Journal of Science and Arts. 
+ Comptes Rendus, Oct. 29th and Deo. Slst, 1877. 


t See Excrish Mucuasic, Vol. XIX., p. 398, and Vol. 
XXI., p. 321. 
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also be detained briefly over a question of nomen- 
clature, which possibly has caused a misapprehension 
on M. Janssen’s part, for the first paper undertook 
among other things, to specifically show that the 
elements of the photosphere were not“ willow leaf,” 
or rice-grain like forms as had been commonly 
sup . The term “‘rice-grain,” it was carefully 
explained, was incorrect, and as an illustration im- 
perfect. The name rice-grain,“ for want of a 
generally-accepted word, was used in the article, but 
under protest; especially as I had myself resolved 
these into minuter components, and carefully drawn 
specific instances of the foliate form and subdivision, 
specially calling attention to them in the plate, 
where they are found in two squares surrounded by 
a heavy outline. It is necessary to insist on the 
fact that purely optical methods bad informed us of 
the nature of the constituents of the surface with a 
minuteness which photography has not even now 
attained. It was also stated in the firat of these 
articles that the estimated mean distances between 
the centres of these compoaite objects ranged from 
2°57” to 1°42” according to the degree of disintegra- 
tion introduced by magnifying power, and the very 
important conclusion was reached that the light of 
the sun comes to us chiefly from an extremely small 
part of its surface--an indefinitely small part, but 
which is at any rate less than one filth of the whole. 
M. Janssen’s impression that the true form and 
relative area of these has first been shown by the 
photograph is a misapprehonsion, though arising 
most naturally in part from the vicious nomenclature 
of the subject. 

Until lately photography has been useful, chiefly 
in fixing the positions and sizes of spots on the sun, 
rather ¢ in studies of detail, which bave hitherto 
been carried on with success only by the oye. The re- 
markable photograph before us begins a new order of 
things, for, though as we have said, it does not reach 
absolutely all that the eye has yet caught, yet only 
those who have watched the sun with powerful in- 
struments for years, can have enjoyed (and that 
rarely) the opportunity of seeing more than ie 
here fixed for leisure study. It need hardly be said 
how immense is the gain of this opportunity for all 
to examine and verify deliberately ; and it should be 
atated further that the photograph not only confirms 
previous results which bave rested on the testi- 
mony of one or two individuals, but adds at least 
one important one of its own. 

The plate before us is, as has been said, a positive, 
the solar image being 303mm, or nearly twelve 
inches in diameter. The image viewed at a distance 
shows the usual darkening towards the edge, though 
not quite uniformly all round, a circumstance pro- 
bably not in the present case significant ef any solar 
irregularity. Upon a closer view we sce the coarze 
vague maculations or marblings* (formed, as it 
seems to me, by waves in the solar atmosphere, 
causing regions ef great thickness, and consequently 
greater absorption by the heaping of the “ rice- 
grains.” f and in some degree by their unequal dis- 
tribution). 

On a close approach we sec the granular structure 
of the photosphereas it has never before been rendered 
in photography. 

To give an idea of the precision of the photograph 
without the plate is hardly possible, but as the indi- 
vidual grains may be here counted, I have placed 
on the positive a Rogers’ reticule, consistit g of very 
8 squares, engine: divided on glass, which had 
been actually used on the sun for a similar purpose, 
and with ita aid counted the grains” in different 
parts of the plate not far from the centre of the 
image, and taking the average I find a mean of about 
5,200 grains to the square inch, whence it appears 
that at this rate the plate actually exhibits within 
its circumference over half a million of these objecta. 
From this measurement and the solar angular semi- 
diameter, it also appears that their mean distance in 
centres is 2 2“ which is in close agreement with 
optical determinations made with corresponding 
powers. As these objecta are rather complex than 
simple, I venture the opinion that, should M. Janssen 
succeed in future in enlarging his photograph while 
retaining his present wonderful definition, their 
mean distance will tend to appear still lesa. 

We are now brought to what is perhaps the most 
remarkable feature of the plate, for a continued ex- 
amination shows what undoubtedly has not beeu 
established by optical studies— that there are exten- 
sive regions where the grains are distinctly seen, 
and others adjacent where thoy are confused and 
blurred as if by bad definition. There are numerous 
alternations of these arens of disturbance, which are 
themselves of varying sizes; perhaps it would be 
more correct to say that the general surface presents 
this blurry character with small regions where the 
definition is as sharp and clear as we have described 
it. Now—a question evidently to be asked—is this 
bad definition something in the solar atmosphere or 

our own? Does it mean a tremendous disturbance 


This is seen in tho Albertype on removing it five or six 
yards from the eye where details are lost. The varueness 


of the aggrcgations is in the Original (i.e. in the sun 


itself). 


t Indicated all over the Albertype plates, and shown in 
specifo details in the two designated squares, 


over hundreds of millions of square leagues, or a 
quivering of the air a few yards from the camera? 

First we may ask—how far has there been any 
anticipation of such local disturbance on the sun, 
away from the spots and away from the facul as 
seen on the edge? I believe there has been, from 
telescopic study, a somewhat uncertain recognition 
that the photorpheric structure differed at different 
times, but nothing like the variations shown here was 
anticipated. Doubtless these alternations of struc- 
turs in adjacent regions, if once recognised, would 
be visible to the telescope if souzht, and it has, in 
fact, often been asserted that the aspect of the granu- 
lations varied at different times from solar causes; 
but with the telescope we lack the facility for deli- 
berate comparison of one part of the disc with 
another we obtain here, since, owing to the undula- 
tions which we do know without doubt are in our 
own atmosphere, our best vision is but momentary, 
and before we can turn from one part of the sun to 
compare it with another the opportunity is gone. 
The photegraph, obtained as it is in less than a 
thousandth of a second, may be taken many times 
in succession, and reproduce more or less indefinite 
images, yet the thousandth exposure may fall in the 
brief instant of definition the observer patiently 
watches for, and then the results of this rare moment 
are made permanent by the camera. 

Curiously eneugh these disturbances of the solar 
atmosphere have been more distinctly felt by the 
thermopile, perhaps, than seen by the telescope. In 
1874, after summing the results of thermal measure- 
ments carried on at Allegheny, to determine the heat 
of different parts of the surface, and after elimina- 
ting the cffects of increasing absorption towards the 
limb, of spots, &c., there remained irregularities of 
a small order, which showed either a hitherto unre- 
cognised solar phenomenon, or (what might con- 
ceivably be the case) some undetected causes of 
minute instrumental error. The difficulty of deter. 
mining which was great, for it was a characteristic 
of these mir ute fluctuations, that they were neither 
both fixed in position or magnitude, but incessantly 
changed place and degree. Only after a year’s further 
study I felt confident that I had so far eliminated 
the smaller instrumental errors, that I was in presence 
of residual phenomena, which, however minute, were 
real, and which corresponded to continual fluctua- 
tions in the depth of the solar atmosphere all over 
the surface, in the nature of local disturbances caused 
by its currents, and I felt justified in announcing the 
existence of these—which I had never seen—in posi- 
tire terms.“ 

Nothing could be more unexpected than the con- 
firmation of these statements which the photograph 
offers, but it would be most unjust to M. Janssen’s 
eminently original and valuable work not to state 
that such anticipations, however positive, are obseure 
compared with the ligbt thrown on this part of the 
subject by his methods. We say this, under the 
reserves already hinted, as to the difficulty of dis- 
tinguishing by a single plate the exact limita between 
the effects of solar and telluric disturbance; but so 
much at least appears to be solar, that we have bere 
something very like evidence of great waves in the 
solar atmosphere, obscuring the photospheric struc- 
ture, and not only obscuring but changing it, for the 
curreuts appear to have altered the shapes of the 
grains, and their disposition. M. Janssen seems to 
consider the ultimate form of these grains as literal 
apheres, but it appears to me that his own admirable 
photograph bears other ovideneo. The components 
of these grains when undisturbed do indeed tend 
to dome-like forma, but these have always appeared 
to me to be but the extremities of filaments; ex- 
tremities which aggregated cause the grains, 
and which lifted higher than their fellows cause the 
faculæ ; the filaments themselves being scen a little 
here and there on the surface where bent over, and 
seen at all their length in the spots. In other words, 
we may compare the photosphere to a field of grain 
in which, from a bird’s-eye view, we see, in a calm, 
only the rounded summits of the wheat. Let a wind 
blow fitfully over the surface, bending the crests 
here and there, and showing more of the form of 
the straws: This is, it seems to me, the suggested 
explanation of the elongated form of the grains,” 
shown in such an interesting manner in M. Janssen's 
photograph, where the action of solar currents is 
indicated, and accompanied with partial obscuration. 
Let a whirlwind beat down the grain, showing the 
stalks lying every way exposed throughout their 
length—these are the filaments in a spot. 

Of course the simile is imperfect, aud is not to be 
carried further. I can only venture conjecture as 
to what these grains really are, but I have always 
believed and still believe that they are not mere 

i globular or bubble-like forms, but are associated with 
| something beneath the surface most probably con- 


| nected with ascending and descending gascous 


‘currents which in some way bring to thut surface the 
heat from the interior, and carry back to it the gaces 
which have been cooled by radiation, perhaps even 
to the point wh: re precipitation occurs. 

As to the question of the real solar origin of 
certain of the less definite forms on the plate we 
may say, then, tkat it is known that certain pecu- 


Comptes Rendus, Sept, 6th, 1875, p. 438. 


liarities in our own atmosphere tend to impress 
themselves on the photographie plate, along with the 
solar phenomena, and it would be doubtless desir- 
able, if possible, that two such photographs as we 
have here should be taken at intervals of five or ten 
minutes apart to eliminate this. It bas been fre- 
duently asked why this is not done. But those who 
ask such a question are not familiar with the rarity 
of the instants in which such photographs can be 
taken. Two indeed can be taken at any interval, 
but those like the one before us demand not only the 
finest mechanical and chemical methods, and still 
more the highest skill, but atmospheric conditions ro 
brief as to rarely or never last during even the short 
time mentioned. 

Finally, then, though without two photographs of 
equal excellence taken within a few minutes of each 
other, it is perhaps impracticable to say exactly how 
much of the inequality of the plate is solar, it seems 
possible to state from the intrinsic evidence of the 
plate itself, that on the main features of its most 
interesting evidence as to the action of solar storms 
we may rely, and in this statement the writer, dis- 
trustful of his own knowledge of photographic pro- 
cesses, has sought the opinion of the most competent 
judge in these matters before expressing his own. 

Our conclusion is, that M. Janssen has accom- 
plished a remarkable, indeed, a wonderful advance 
in solar photography, and that his success is not 
only a brilliant, but a useful one, for which he 
should have the thanks of every student of solar 
physica. 


ACTION OF LIGHT ON A SELENIUM 
(GALVANIC) ELEMENT. 
By ROBERT SABINE. 


N the course of a series of experiments on tke 
electrical behaviour of selenium, undertaken 
with a view to remove, if possible, the difficulties 
in the way of constructing constant resistances of 
this material, I have had occasion recently to inves- 
tigate the effects of surface tension due to light. I 
find that the action of light on crystalline selenium 
(annealed at 200 C.) is much more striking when the 
selenium forms one element of a galvanic couple than 
when it acts as a resistance. The most convenient 
arrangement which I have found for observing this, 
is to make up a couple, consisting of (1) a plate of 
selenium hanging suspended by means of a platinum 
wire, and (2) a strip of platinum foil in distilled 
water. The potentials of the two poles are not very 
different, and auy change in the electro-positiveness 
of the selenium is at once very apparent. 

The first selenium- platinum element which I con- 
structed behaved as follows: In the dark tke 
element gave a steady electromotive force of about 
0'1 volt., the selenium being positive to the platinum 
On admitting daylight to the selenium plate it in- 
stantly became electro-negative to the platinum, 
showing an electromotive force of 0 05 volt. in that 
direction. That is to say, the selenium had become 
0°15 volt. more than electro-negative by tha action of 
the light than it was in the dark. After the first- 
impulse this extreme electro-negativeness of the 
seleninm, due partly to polarisation, gave way, and 
it gradually passed again to the electro-positive side, 
where, after a few minutes, it settled to a constant 
valne, but still electro-negative to its condition in the 
dark. I found that the slightest shadow or other 
variation in the intensity of the light caused a con- 
siderable variation in the electromotive force of the 
couple and a conscquent indication. On excluding 
the light the sclenium instantly increased in electro- 
positiveness, and soon settled to its original position. 
A couple in which two plates of selenium were 
opposed to each other, ligkt being excluded from 
one and admitted to the other, gave identical 
reeults, only the resistance of the element was much 
greater. 

The effect of light, therefore, in modifying the 
Surface tension of selenium is evidently to render 
it more electro-negative, and presumably sot more 
metullic, as haa been suggested in explanation of 
its increased conductivity. I am endeavouring to 
construct a combination of selenium elements, which, 
with a mirror galvanometer and photographic 
arrangement, may be used to give a trustworty 
record of the intensity of daylight. The practical 
difficulties in the way at present I have hopes will 
not be insurmountable.— Nature. 


THE ANALOGY BETWEEN LIGHT 
AND SOUND.—IV. 
By Pror. W. F. BARRETT. 


1 relationship between colour and music, if 

any exist, must be found by comparing the 
wave-length corrcspording to each note of the gamut 
with the wave-length corresponding to each colour 
of the spectrum. First let us find what range of 
wave-lengths is embraced by our organs of vision 
and hearing respectively. By proper means a good 
observer can see from the fixed line, A, in the solar 
spectrum, which bas a wave-lergth of 760 millionths 
of a millimetre, to the line, L, which has a wave- 
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length of 381 millionths of a millimetre. The latter | if the vibration numbers are expressed by the series 


is almost exactly one-half the former, so that the 

roportion is two to one, corresponding to an octave 
in music. Ordinarily the visible spectrum extends 
over an interval correspondiag to a seventh in 
music. The range of hearing is far greater, em- 
bracing about eleven octaves.* But there are rays 
beyond each end of the spectrum our eyes cannot 
see, and which can be made evident by means that 
would take me too far from my subject to allude to 
now ; and thera are vibrations beyond the limits of 
hearing which can be made evident by means of a 
sensitive flame, Let us, however, take one octave 
in music out of the eleven which are audible, and 
compare it (in the manner previously stated) with 
the octave of colour, the limits of which are just 
visible. This we may fairly do, as the notes in 
every musical octave are proportional repetitions of 
one another. 

The difficulty we meet at the outset is that there 
is no line of demarcation between the colours of the 
spectrum, but careful attempts have been made to 
fix the limits of the colours. The most recent and 
careful determination of these limits is one made by 
an eminent German physicist, Prof. Listing ;t a de- 
termination accurately expressed by taking the 
wave-length that forms the boundary of the colours 
on either side. Employing pure spectra, and using 
every precaution, Listing experimentally determined 
the transition places and the central region of each 
colour, the so-called Fraunhofer lines being used 
as landmarks. The observations were then repeated 
upon the normal spectrum obtained by diffraction, 
and were checked by the independent observations of 
others, and by repetitions at different times. In 
this way the remarkable fact was disclosed that the 
numbers of vibrations at the transition spots form 
an arithmetical progression throughout the entire 
series of colours ; every succeeding colour towards 
the violet being due to 48} billions more vibrations 
per second than the preceding one. The number 
48% billions expresses therefore the range of a single 
colour sensation in human vision. For reasons 
given, Listing adopts the following scale of colours— 

, red, orange, yellow, green, cyanogen, indigo, 
and lavender, and states as a law that this series 
ean be physically expressed by an arithmetical pro- 
gression of eight numbers, in which the last is the 
double of the first. 

The number of vibrations corresponding to the 
extreme limit of colour at the red end, he fixes, upon 
Helmbolts’s and Angatröm's authority, at 3639 
billions per second, or a wave-length of 819:8 
millionths of a millimetre. By adding to the former 
number half the colour interval—namely, 24} 
billions—the normal centre of the first colour is ob- 
tained ; 48} billions added to that gives the centre 
of the next colour, and so on. These, and also the 
limits of each colour, are here tabulated along with 
the corresponding wave-length. 


Table showing the wave-length 4, in millionths of 
a imetre; and the vibration number 7, in 
billions per second, of the limite of the colours of 
the spectrum. 


a n 

Extreme lower limit of vision. 819°8 363'9 
Brown ie 7 ave e... 7686 388 2 
Transition limit 8 %% 723˙4 412˙5 
Red a 8 age * 6832 436:7 
Transition limit... 8 ... ͤ 647˙2 461:0 
ge ‘Me ads poe * 614.9 485 2 
Transition limit isi . 5856 509:5 
Yellow ee bat ss e.. 5590 5338 8 
Transition limit. 985 * 534°7 558-0 
Green eve eee eee eee 512°4 582:3 
Transition limit ae . 491°9 606:6 
Cyanogen ... na 985 4730 630 8 
Transition limit z: we 4555 655˙1 
i ati Soy ee oe 4392 679˙3 
Transition limit es .. 424:0 703 6 
Violet tee ive 995 409 ˙9 727˙9 
Transition limit Sea . 396 7 752˙1 
Lavender es ais 3813 776 4 
Transition limit ... sia % 3726 800 6 


The wave lengths of any colour or note is inversely 
as the vibration number giving rise to it. So that 


May not the wider range in the organ of hearing have 
by a process of evolution? Among the early races 
of man greater advantage would be afforded by the quick 
detect ion of various sounds—both for the purpose of pro- 
curing food and preservation from attack—than would 
acerne from an increase in the range of colour sensation. 
If the livelihood of all maukind were in future dependent 
on painting or skill in spectrum analysis, we might expect 
to find a slow but steady refinement and extension of our 
range of vision ; the growth of civilization is donbtless 
effecting the former. 
t Poggendorff's Annalen, vol. oxxxi., p. 564. 


1 In the Phil. Mag. for 1848, p. 281, Brucke pointed out 
that brown should be added to the colours of the spectrum 
as complementary to the tint lavender-grey noticed by 
Herschel at the extreme violet end of the spectrum. 
Brücke arrived at this oenclusion from the fact, that when 
thin films of selenite are viewed by polarised light, brown 
is noticed to succeed colourless light, and on crossing the 
prism so as to yield the complementary colour the brown 
e aot by lavender-grey, the intensity of which is pro- 

nal to the depth of tho tint of brown previously 
soen. 


2, 3, 4, and soon in arithmetical progression, the 
wave-lengths would be expressed by the reciprocals 
4, 4,4. Kc. This latter is called an harmonic series, 
and according to the eminent authority of Prof. 
Listing, it expresses the order of the wave-lengths 
in the successive colours of a rainbow. Now tha 
so-called chromutic scale in music is arranged in 
equal musical steps; and some may be inclined to 
jump to the conclusion that therefore the vibration 
number of its tones must form an arithmetica! series 
like our spectrum, and that the analogy between 
colours and tones is indubitable! The terms 
harmonic series in one case and chromatic scale in 
the other foster this delusion. Let me, therefore, 
beg you to remember that there is no neccssary con- 
nection whatever with music in the one case, or 
with colour in the other; a series of notes arranged 
with their vibration numbers in arithmetical pro- 
gression would form simply intolerable musical 
intervals, and therefore no such series is to be 
found in any musical scale. But if, instead of 
arranging the vibration number of our notes in an 
arithmetical series as 1, 2, 3, 4, Ko., we arrange 
them in a geometrical series as 1, 2, 4, 8, &c., then 
we have the well-known chromatic scale, or scale of 
equal temperament, as it is sometimes termed. 
Here, then, is a vital difference between the analogy 
of colour and tone: the vibration numbers of one 
form an arithmetical series, of the other a geometri- 
cal series. Mathematicians seeking to establish an 
hypothesis would not, however, be deterred by such 
a discrepancy. The pliability of figures under such 
circumstances is proverbially wonderful. 

I do not pretend to be a mathematician, but it is 
well known that the logarithms of a geometrical 
series give one an arithmetical series of numbers. 
Hence, as Professor Listing points out, if we take 
the logarithms of the vibration numbers expressing 
the chromatic scale in music we have a series of 
numbers cerresponding to the vibration numbers of 
the colours in the solar spectrum. Physiologically 
and psychologically there may be wide differences 
between music and colour, but here we seem to reach 
some sort of physical basis for this analogy.* t 


* Curiously enough this numerical relationship, or as 
some would prefer to call it coincidence, between music 
and colour has been examined from another point of view. 
Ina pone published so long since aa 1815, a translation of 
which appeared in ‘‘ Taylor’s Scientific Memoirs,” an 
Italian physicist, Mosotti, found an extraordinary corre- 
spondence betweon the ratios of the wave-length of the so- 
called Fraunhofer’s lines in the spectrum and the ware- 
longt hs of the notes of the diatonic scalo or gamut. Mosotti 
used a “diffraction ” spectrum, wherein the colour spaces 
are arranged according to their wave-lengths, and to the 
Fraunhofer landmarks he added the longest and shortest 
wave-lengths at the two extremes of the spectrum, and 
alzo the wave-length of the brightest or central part of 
the spectrum. These three points, added to tho fixed 
Fraunhofer lines B, C, D, E, F, G, H, formed a series of 
ten wave-lengths, which he thus compared with the notes 


of the diatonic scale: 
C Dflat D E FFsharpG@ 4 B C 
27 9 5 4 25 3 5 15 
8 F a ta Gee Be ee. 
B 3 8 4 3 18 2 3 8 
i 1 1 1 1 1 1 1 1 1 1 
738 693:3 656 590 553:5 531 492 443 393:5 369 


Mid. E F G H Ex. 
553:5 526 484 429 393 369 


The first horizontal row of figures represents the propor- 
tional number of vibrations necessary to produce the 
notes of the diatonic scale, the names of which are given 
overhead. The numbers in the second row have the same 
ratio as the numbers in the firat, and the denominators of 
these fractions represent the ratio of the wave-lengths of 
the respective notes. The bottom row gives tho 
lengths in millionths of a millimetre of the luminous 
waves corresponding to the Fraunhofer lines named 
above them, and also to the two extremes or darkest parts 
of the spectrum marked Ex. Ex. and the central or highest 
portion marked Mid. It is curious to note tho fair agree- 
ment between these figures. But after all this can only 
be rded as a coincidence and nothing more. In fact 
euch a coincidence, where no physical relationships exist, 
furnishes a warning to speculative minds. For since 
Mosotti’s time the wave-lengths of the Fraunhofer lines 
have been determined with far greater precision by 
Angstrom, and the following numbers show the corroc- 
tions necessary: the coincidence now nearly disappears, 
but another starts up, if we take the line A as 100, and 
compare the ratios of the other lines with the ratio of the 
wave-lengths of the notes in the ordinary diatonic scale or 
gamut, 


WAVE*LENGTHS OF THE PRINCIPAL FRAUNHOFER LINES 
ACCOBDING TO ANGSTROM, 
Ware-lencth in 
Millionths of a 
Milliinetre. 
760 
687 
656 
589 
527 
486 
431 
asi 397 


+ In Nature for January 13, 1870, I drew attention 
to the aralogy in the wave-lengths in the spectrum and 
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ROYAL MICROSCOPICAL SOCIETY. 


ATF the meeting held May lst, 1878, H. J. 

Slack, Esq., president, in the chair, four new 
Fellows were elected, and Professor Abbé, of Jena, 
was elected an honorary fellow of the society. A 
paper, by Mr. Michael, On a New British Chey- 
letus, was read by the secretary. It minutely 
described the structure and habits of the insees. and 
was illustrated by drawings. The name proposed 
by its discoverer was Cheyletus flabellifer. Mr. 
Charles Stewart gave a résumé of a paper which had 
been received from Dr. Oscar Schmidt, of New 
Orleans, in continuation of aformer communication 
On the Blood Corpuscles of Amphiuma, Frog, an 
Man.” The President suggested to the meeting 
a series of experiments, which be thought might be 
of value in the interpretation of optical images by 
the examination of microscopic drawings of 
Lissajous’ curves under various powers. He also 
brought before the notice of the fellows a species of 
fungus which he had found infesting the leaves of 
the Bay, but which did not appear to derive its 
nutriment from the leaf itself. After some discus- 
Bion, the fungus was identified by Dr. M. C. Cooke, 
as Capnodium Footit, which was stated to live upon 
the honeydew found upon the surface of the leaves 
of a large number of trees, particularly in the 
autumn months. 


the gamut, nnd thongh Listing’s figures were the basis of 
my observations, I had not at the time read his paper, 
and was therefore unaware of his conclusions, which are 
summarised in the latter part of this lecture. The ap- 
pearance of my note in Nature led to several interesting 
letters in that journal on the general question of analogy 
of colour and music, and the arguments on both sides of 
this oft disputed subject will be found ably discussed 
in that valuable periodical for the first half of the year 
1870. Mr. James Stuart’s letter (which brought 
Mosotti’s observations under my notice) in Nature for 
February, 1870, and Mr. Sedley Taylors letter in the 
fellowing number are especially worthy of careful perusal. 
Mr. Sedley Taylor points out that whereas to get a good 
concord exact tuning is requisite—the least deviation 
from the right pitch being sufficient to turn a concord into 
a discord—to obtain harmonious colour-intervals oone 
siderable latitude is possible, any part of one colour- 
division producing an equally pleasant or disagreeable 
offect on the eye, when compared witn any part of 
another oolour- division. That is to say, there is no range 
of wave-length possible in musical concords, whereas there 
is considerable range of wave-length possible in colour- 
concords. Mr. Taylor thereupon shows that if instead of 
taking the central part of each band of colour (i. e., its 
mean wave-length), as is done by Professor Listing in the 
table quoted on p. 454, we take into consideration the 
limits of each colour, that is to say, the whole range of 
the colour-space in the spectrum, and compare the result 
with the corresponding positions on the gamut, it will be 
found that each colour on the whole corresponds to very 
discordant intervals in the scale of pitch ; and that only 
at one point (i.e., one wave-length) in each colour band 
does it answer to a concord in music. Mr. Sedley Taylor, 
therefore, rejects the idea of any real analogy, an 
believes the correspondence to be simply numerical coin- 
cidenoes. To such an authority as Mr. Sedley Taylor I 
listen with pleasure and respect, but thou h I have no 
wish, nor ability, to be aspecial pleader on half of this 
subject, it seems to me the analogy cannot be got rid of 
uito so readily as Mr. Taylor suggests. As we depart 
rom any one point in each colour-space of the spectrum, 
a sensible difference in tint ensues, and though the whole 
spectrum forms a lovely gradation of colour, yet if we 
remove and juxtapose the two extreme tiuts of any one 
colour- space, the effect on the eye is extremely unpleasant. 
Take, for example the first instance in the table given by 
Mr. Sedley Taylor, as opposed to the analogy, one limit 
of tho red would correspond to the note B, the other limit 
to the note C (taking the central red as C)., But dark 
red and orange red are as unpleasant colour-intervals as 
the notes B and C are dissonant musical intervals, and so 
on with every colourspace. In fact, just as Helmholtz 
has shown—in the diagram whereby Mr. Taylor de- 
molishes the aualogy—that the sounds which produce the 
most discordant effects with the key-note lie in the im- 
mediate neighbourhood of the unison, octave, and fifth, 
so too the tints which are most bie to juxtapose 
with the key-note, say the colour red, lie in imme- 
diato neighbourhood of the unison, red; the octave, 
lavender; and the fifth, blue. Moreover, we must bear 
in mind that the ear is a far more delicate instrament for 
the detection of intervals depending on periodic time than 
the eve, and we should therefore expect a more subtle ap- 
preciation of such intervals by one orzan than the other. 
The great difference that exists in this analogy is, as re- 
marked in the lecture, that in the case of musical concords 
wo aro dealing with a resultant sound, but which the ear, 
as Helmholtz has shown, annlyses into its constituents; 
and in the case of colour-concords we are dealing with 
blended or juxtaposed lights. But if the eye were as 
highly trained as the ear, it is ssible that an analysis 
of a compound colour would be offected by the appendages 
of tho retina as readily as the analysis of a compound tone 
is effected by the appendages of the auditory nerve. 
Broadly viewed, there appears to be enough general agree- 
ment among the facts to justify indulgence in milation 
on this analogy, and at the same time not sufficient ex- 
actitude to allow of any dogmutising on the subject. In 
addition to what has been brought forward, there are some 
valuable remarks on the analogy in one of Dr. Thomas 
Young’s memoirs, ‘' Philosophica Transactions, 1802; in 
Chevreul’s work on the ‘Principles of Harmony 7 
Colour“; ina brochure by Dr. Ma onald on Soun ang 
Colour”; and, lastly and chiefiy in Section A à 
Helmholte's “ Physiological Optics.“ In this het 2 8 
given of authorities who bave written on the subj 
the time of Newton. 
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tion of rivers by woollen mills. is useless, 
because the salmon are dying by hundreds iu 
rivers which are quite guiltless of any pollution 
of the kind. It would seem that a favourable 
opportunity presents itself for trying the effects 
of hydrochloric acid. Mr. Smith furnishes 
illustrations of the fungus, and finds a reason 
for the unprecedented severity of the visitation 
in the mildness of the past winter. 


It is said that Professor Hughes, the inventor 
of the type-priuting telegraph, has discovered 
that some bodies are as sensitive to sound as 
selenium is to light. According to Nature, if 
such a body be placed in the circuit of a small 
battery it will be so affected by the sonorous 
vibrations when spoken to as to replace entirely 
the transmitter of a Bell telephone. A mere 
scratch with the finger-naiJ, or a touch with the 
soft part of a feather, is distinctly transmitted. 
No information is, however, published as to 
the names of the bodies so remarkably sensitive 
to sounds. 


The torpedo defences of the Thames are now 
complete. The station is at Shornemead Bat- 
tery, and in the operating room there are a 
number of bells, each in electrical connec. 
tion with a torpedo, which can only be fired by 
completing the circuit. When a ship touches 
a torpedo the bell belonging to the latter will 
ring, and the officer in charge can either explode 
the machine or allow the vessel to pass on her 
course uninjured. Of course the torpedoes are 
not in position, but they are ready, with all 
appliances, for being moored when required. 


The new torpedo boat, which was recently 
inspected by the Lords of the Admiralty, draws 
only 8in. forward and 12in. aft. It is 50ft. long 
x 7ft. Gin. beam, and is expected to steam 20 
knots an hour. 


At the annual meeting of the Royal Institu- 
tion, held last week, it was stated that during 
the last 25 years the number of members pay- 
ing 5 guineas annually had increased from 344 
to 544, while the real and funded property of 
the Institution now amounted to upwards of 
£84,500. Sixty-two lectures and nineteen 
Friday evening discourses were delivered in 
1877. 


The Russian Government have concluded a 
contract with an American company for the 
deepening of the Neva between Cronstadt and 
St. Petersburg. The quantity of mud, &c., to 
be excavated is estimated at 15,000,000 cubic 
yards, as there is to be a channel with a uni- 
form depth of 20ft. The work is to be com- 
pleted in four years. 


An invention,“ not proceeded with, for 
preventing priming and corrosion of steam 
boilers, consists of any oil or mixture of oils 
with tannic or gallic acid, or with both of 
them. 


The principal food of herrings caught in the 
German Ocean and the Baltic consists, accord- 
ing to M. Mobins, of some kinds of very small 
crustaceans of the order of Copepoda. In 
February, 1872, a great many herrings were 
caught in Kiel Bay. Nearly all that M. Mobins 
opened had their stomachs full of Copepoda, 
belonging almost exclusively to one species 
(Temora longicornis). In the full stomach of 
one large herring the number of these crusta- 
ceans present was, after careful counting, 
found to be 60,895. Another herring contained 
19,170. For three weeks continuously there 
were taken daily in Kiel Bay about 240,000 
herrings. Supposing that each of these 
devoured every day only 10,000 copepoda 
(which is putting the number very low), this 
would give, for one day, a consumption 
of 2,400 millions, and in three weeks 43,000 
millions. The upper surface of the water 
swarmed with these minute animals, so that 
with fine-meshed nets they could easily be 
caught in thousands. These facts show that 
the German coasts, though they are poor in 
species, have enormous quantities of individual 
animals. 


In a recent letter tothe French Academy M. 
Tacchini gives the results of his solar observa- 
tions during the first quarter of 1878. The spots 
have been very rare and small. Between 10th 
February and 2nd March neither spots nor 
pores were observable; onthe other hand, the 
granulation was splendid. It would appear 


SCIENTIFIC NEWS. 


— — 


Son months ago the Woodruff Scientific 
Voyage Roundthe World scheme managed 
to get itself talked about in a few English 
apers, but it was not long before the bubble 
buret in the United States, where the promoters 
have been quietly laughed at. It seems, how- 
ever, that the French scheme of a similar 
nature is progressing so far satisfactorily that 
the passenger liat will be closed at an early 
date. The vessel, the Picardie, a steamer of 
1,000 horse-power and 1,560 tons measurement, 
is announced to leave Marseilles on June 30, 
under the command of Lieut. M. G. Biard. The 
staff is complete, but it may be doubted whether 
the passenger list will fill as well as the pro- 
moters expected. And yet a voyage round the 
world,” combining instruction with pleasure, 
would probably be of more benefit to students 
of science than many courses of lectures 
delivered in the usual routine of a college. 


Among the letters will be found communica- 
tions from several readers who witnessed the 
transit of Mercury on Monday. Wealso learn, 
just before going to press, that the transit was 
observed at Aberdeen, by Lord Lindsay, Mr. 
Ranyard, Dr. Copeland, Mr. Carpenter, and 
Herr Lohse, and photographed by Mr. Davis. 

A thin cloud covered the sun at the time of first 
contact. No ring of light was seen round the 
part of the planet off the sun’s disc. External 
contact was observed spectroscopically by Lord 
Lindsay, whe detected the approach of the 
planet by the eclipse of the C line 18 seconds 
before its limb encroached upon the continuous 
spectrum of the photosphere. Mr. Ranyard 
observed the continuous spectrum below C line, 
but saw no trace of the planet until it was on 
the sun's disc. No change in the solar spec- 
trum was observed at the limb of the planet. 
Dr. Copeland, Mr. Carpenter, and Herr Lohse 
obtained both contacts and measures of dia- 
meter. Mr. G. Talmage, at Leyton, failed, 
te owing to the prevalence of clouds, to observe 
the times of external and internal contact at 
ingress. The first view he obtained was at 3.43, 
when Mercury had advanced some considerable 
distance on the sun’s disc. The duration of 
clear sky was then so short that there was not 
sufficient time to obtain micrometrical measures 
of distance from the sun’s limb. For about 8 
or 10 seconds the sky was absolutely clear, and 
then he noticed that Mercury was surrounded 
by a bright ring, darkening off to the peri- 
age which was exceedingly well defined. 

he distance between the limb of Mercury and 
periphery of ring was about two-thirds of the 
planet’s diameter. He used the full aperture 
of 10in., with a diagonal and power of 80.” 


It seems that the Chinese can lay claim to the 
invention of the telephone, for Chin-Hoo, 
writing in the Peking Gazette, says that Kung- 
Fo-Whing invented the telephona, or Thunth- 
sien, inthe year 978. Probably the string tele- 
phone, which is certainly very old, but is also 
certainly very different to Prof. Bell’s. 


Col. Yule, writing to the Athenaum, asks 
whether a passage in the “ Lives of the Lind- 
says” (Vol. III., page 219) does not foreshadow 
the phonograph. Mr. Robert Lindsay once 
surprised a friend, a Mr. David B., busily 
engaged in constructing some piece of machi- 
nery, and after a promise of secrecy, was told 
that those bungling rascals, by their defective 
shorthand writing, annihilate and destroy the 
effect of Mr. Pitt’sand Mr. Fox's best speeches. 
Nov, my friend, my object is to place 
this same instrument in the House, and play 
the speech off with the same volubility as it is 
spoken, and not one syllable will belost.” Mr. 
Lindsay says the machine was still in embryo, 
but he noticed that it was furnished with keys 
and types, a statement which suggests the typo- 
graph rather than the phonograph. 


Mr. Worthington G. Smith gives, in the 
Gardeners’ Chronicle, an explanation of the 
salmon disease which is just now puzzling the 
commissioners and the fishery owners. It is 
nothing less or more than the fungus (Sapro- 
lignea ferox) familiar to aquarium keepers. 
Many other fish besides salmon areattacked by 
the pest, which is this year excessively virulent, 
but the loss of salmon is by far the most serious. 
An attempt to attribute the cause to the pollu- 


that the minimum of spots really comes this 
year, not last ; their frequency has been steadily 
diminishing up till now. The number of pro- 
tuberances, also, has been very small during the 
quarter, on an average 2°1 per day, with a 
height of half a minute. They have extended 
over a large zone, with two maxima beyond the 
principal zone of spots, and the nebulous struc- 
ture has predominated. There have been no 
isolated metallic eruptions. 


A method recently recommended by M. Von 
Bibra, for restoring old writing that has become 
illegible, consists in painting the piece with 
sulphide of ammonium, which brings out the 
lines distinctly. The excess of sulphide is 
washed off, and the piece is dried between 
filtering paper. Another means recommended 
is a moderately concentrated solution of tannin, 
which is similarly applied. The MS. is dried 
at 50° to 60° C. Both methods are, of course, 
only applicable to gallic inks. For cleaning 
of oil-paintings, the same author advises the 
use of nitroben zol. The painting, taken out 
of ita frame, is first cleared of dust with a 
brush, then washed with a wet sponge; a thick 
layer of soapsuds is next applied for 8 to 10 
minutes, then cleared off with a strong brush. 
The painting is now washed with water and 
dried, after which it is rubbed with a linen 
cloth saturated with nitrobenzol, frequently 
changed till the picture becomes clean. 


There is now being bored at Pesth an 
Artesian well, which will be deeper than any 
made hitherto. The work has been under- 
taken by MM. Zsigmond, Bros. A grant of 
1,000,000fr. has been made them by the town 
on condition of furnishing an unlimited supply 
of hot water for the municipal establishments 
and public baths. The depth of the well is at 
present about 951 metres, and the temperature 
of the water is about 161° F. The work will be 
continued till the temperature is 178° F. The 
well furnishes daily 790,000 litres of hot water, 
rising toa height of 1050m. This quantity of 
water will not only suffice for all the wants of 
the town, but will transform the environs into 
a sort of tropical garden. Since June last the 
boring has traversed 60 metres of dolomite. 
The upper layers have furnished some interest~ 
ing data to geology. Among the mechanical 
inventions to which this undertaking has given 
rise may be specially noted an apparatus in 
which the water escaping from the well is 
utilised as a motor force imparting to the borer 
a velocity twice that which it had before. 


A curious phenomenon has been observed on 
a property at Vernon, in France. Five or six 
years ago lightning struck a garden planted 
with gooseberry bushes and cherry trees, 
making a very deep hole, the orifice of which 
was not 10 ctm. in diameter. Subsequently 
everything died round about. The death 
circle enlarged year by year. It is now seven 
metres in diameter, and has. just reached a 
cherry tree planted twelve years ago, which 
has died like the rest. The gooseberry 
bushes which were replanted died in two years. 
The cause of the evil, says Science pour Tous, 
which records the phenomenon, was evidently 
the lightning, but how comes it that its morbid 
action has persisted, and that the sterility gains 
ground? Did the lightning generate in the 
soil chemical compounds injurious to plants ? 
Did it burn the humus? Thisis a point on 
which we remain ignorant. 


From observations recently made by M. 
Abich, and communicated to the St. Petersburg 
Academy, it appears that the western part of 
the Caucasus, which is subject to the influence 
of moist winds from the Black Sea, is nearly 
under the same conditions as the Alps and the 
Pyrenees, and its limit of perpetual snow is 
nearly at the same height as that of the limit 
in those ranges; whereas in the eastern part, 
subject asit is to a continental climate, the 
phenomena of this order greatly resemble those 
observed on the northern slopes of the Hima- 
layas. In this, also, the Caucasus serves as 
transition between Europe and Asia, but the 
most remarkable fact is that the glaciers 
of the Caucasus are at present in a period of 
diminution and retreat similar to that observed 
for fifteen years in the glaciers of the Alps and 
e Pyrenees, especially on the sides of Mont 

lance. i 
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do not hold ourselves responsible for the opinions 
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“I would have everyone write what he knows, and as 
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only, but in all er sabjects: For such a person 
have some know and i 


8 that as to 


other things, knows no more than what every 

and yet, to keep a clutter with this little pittance of his, 

will ertake to write the whole body of physiol a vice 
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from whence great inconvenienves derive 
—Montaigne’s us, 
— — — 


THE LUNAR CRATER THEBIT—BUILD- 
ING AN OBSERVATORY—GLOBES— 
A £5 TELESCOPE — ELEMENTARY 
HANDBOOK OF ASTRONOMY-VISI- 
BILITY OF THE MOON’S DARK LIMB 
—“ THE DAWN OF HISTORY” - A 
NOVEL MODE OF “BNDOWMENT” 
— CHAMBERS’S “ DESCRIPTIVE AS 
TRONOMY” — TELESCOPIO APER- 
TUBB — OLBER’S THEORY OF THE 
PLANETOIDS—STELLAR PHOTOMBE- 
TRY, &c.-STAR IN HYDRA—REFLEC- 
TOR OR REFRACTOR ?P—-STUDY OF 
NAUTICAL ASTRONOMY. 


[14296.}—My acquaintance with the minute detail 
of the Lunar Crater Thebit is not sufficiently inti- 
mate to enable me te answer Mr. Mawe-Swith (letter 
14248, p. 165) definitely, without a farther examina- 
tion of that formation. I will, however, take the 
earliest opportunity of looking at it. Iam afraid 
that I shall be away from kome on the night of the 
10th inst., when, though, the sun will not have 
risen so high as at the epoch of Mr. Smith’s sketch ; 
while on the 11th Thebit will have got further into 
sunlight than it was at the date of your correspon- 
dent’s drawing. If he will turn back to p. 632 of 
Vol. XXV. of the ExdLISsH Mecuayic he will find 
a sketch of this crater under evening illumination, 
which confirms some of the features seen by him on 
the llth nit. 

With reference to the queries put to me in 
letter 14250 (p. 166), by Mr. Richards, I would 
say: Ist. That there can be no possible objection to 
brick for the walls of his observatery ; but that, on 
the contrary, if he be indifferent about the extra 
cost, he had better employ that material for them. 
Wood is used from motives of economy. He 
must be especially careful, however, to have very 
wide shutter-openings in his dome, so as to rapidly 
equalise external and internal temperature. 2nd. 
Though, should he decide to construct the entire 
building of wood, he need be under no apprehension 
that any difficulty will arise in doing so, so as to 
carry well a 123ft. dome, running on iron (or lignum- 
vitæ s. I know of two domes of larger diameter 
than Mr. Richards’s, which have worked efficiently 
for years upon wooden observatories without any 
“sag ”’ whatever in the wall-plates. They were of 
course well and strongly built originally. 3rd. With 
regard to the finder. Nothing forms so useful and 
available a pointer as two thick wires, crossing in 
the middle of the field of view, and each forming an 
angle of 45° with the Meridian. Possibly Mr. Lan- 
caster wrote in a hurry, or was thinking of some- 
thing else, when he recommended fine cross hairs ; 
which would be utterly useless after dark. Lastly, 
an iron pillar is neater, handier, and much more 
compact for an Equatoreal than a stone one. Cooke's 
form of p:llar leaves nothing to be desired. Of 
eourse it mast have a massive stone or brick 
foundation. 

The personal appeal made to me in reply 32382, p. 
172, by ‘‘ Cornishman,’’ has sent me back to his 
Original query on p. 24. Having read it, I will 
answer it as far as I can, leaving to Mr. Lancaster, 
or some other expert, the task of replying to the 
more mechavizal part of the question put. In the 
outeet, then, the globes undoubtedly are of practical 
use; as, although precession has changed the oo- 
Ordinates of Right ascension and Declination to some 
extent, the positions of the Stars, inter se, remain 
the same, so that your correspondent may learn the 
face of the heavens fiom them, trace fairly well the 
paths of the Sun, Moon, and planets through the 
eky, and perform all the usual problems on the 
globe. In the case of the terrestrial globe, it is 
good for all time; its deficiencies lying mainly in its 
delineation of a then unexplored Africa, and its 
North Polar details being but imperfect. In the 
next place, the British Catalogue originally 
appeared in Flamateed’s ‘‘ Historia Coelestis”’ in 1725, 
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and contains 3,310 stars observed at Greenwich · 
There is an enlarged edition of it in the Account of 
Flamsteed, by Baily, publisbed some forty years 
ago or more. As for the rising of the globe above 
its wooden horizon, it is impossible to say anything 
as to the cause of this, or its remedy, without seeing 
it. The question about cementing the axis is wholly 
beyond my power to answer. 
Telescope Tele (query 32742, p. 175) has got 
an uncommonly hard bargain. In fact, I do not 
mind telling him, in strict confidence, that he has 
unhappily thrown his money away upon some mere 
rubbish. The two diaphragms should, of course, be 
tightly fixed in their places in the tube. I do hope 
that your correspondent will not dream of going to 
the cost of a Barlow lens and an additional astrono- 
mical eyepiece for his precious instrument. The 
four lenses ia his terrestrial eyepiece are all right; 
but there should be two in the astronomical one. 


does, | Possibly the lens along with the dark glass for the 


sun may be the missing one, as no lens belongs to 
an eye-shade proper. On no account whatever would 
I advise ‘‘ Telescope Tele to spend another farthing 
on his telescope beyond the sum necessary to com- 
plete his present astronomical eyepiece and fix his 
diaphragms. By far the best thing, though, that he 
can do is to sell it again to anybody who will be 
weak- minded enough to pay him what he gave for it. 


I could answer query 32743 (p. 175) better had 
„% A Poor Cernishman”’ said in what branch of 
Astronomy he is particularly interested. Should 
his ebject be to get a general view of the Science, he 
can scarcely do better than purchase that most ex- 
cellent. little shilling volume on Astronomy,” by 
Mr W. H. M. Christie, published by the Society 
for Promoting Christian Knowledge. If he will say 
whether he proposes to devote himself to Stellar, 
Solar, Lunar, or Planetary Astrqnomy, to study the 
Science mathematically, or devote himself to it in 
its instramental aspect, I will try and help him in 
the selection of books to suit his particular pur- 


ge. 

Poig Mr. Robinson (query 32783, p. 176) will con- 
sider that the dark iimb of the Moon is rendered 
visible to us by Earth shine, anc that when it is 
New Moon to the Earth it is Full Earth to the 
Moon, and vice versa, he will see that the dark limb 
must be at its brightest when the Moon’s illuminated 
crescent is at its thinnest. In addition, however, to 
this constant cause of variation in the brightness of 
the dark limb, the transparency or opacity of our 
own very variable atmosphere most perceptibly 
affects its visibility. 

I may tell Float,“ in reply to his query (32793, 
p. 176), that the Dawn of History is by C. F. Keary, 
and is published by Moseley aud Co. must, 
however reiterate what I said in letter 14037 
(p. 13)—viz., that [have only scen an advertisement 
of this work. With the other one which I recom- 
mended to yonr correspondent, Sir Joha Lubbock’s 
Prehistoric Times, Iam most thoroughly familiar, 
and can speak very confidently of it indeed. 

In a charming little piece of penny-a-lining which 
appeared in the Times some fortnight ago, I 
find the most liberal offer of the owners of the 
White Star Line of Steamers, to convey observers 
of the approaching Solar Eolipse to America and 
back for £20, described as u noble instance of the 
private endowment of an unremunerative branch of 
scieatific inquiry.“ If this be *‘ endowment,” then I 
suppose that if T give a lift in my carriage along a 
country road to a doctor who is in a barry to get to 
a patient, and do nut charge him for it, I “ endow” 
medicine; but I am afraid that commonplace people 
would be disposed to accuse me of employing a 
solecism if I claiuel to do so. However, as the 
proverb says, Any stick will do to beat a dog 
with,” and I suppose that so eligibls an opportunity 
of familiarising the public w.th the idea of endow- 
ment of scientific researvh’’ was too tempting to 
be passed over. 

It Mr. Chambers (letter 14287, p. 195) will turn 
to letter 14190, p. 117, he will find that I not only 
admit there that I was wrong, but indicate also the 
way in which my mistake arose. If, however, it 
will afford your correspondent any gratification to 
have such admission reiterated in anotber form, I 
will say at once that the table in hia Descriptive 
Astronomy is perfectly correct (as I, of course, 
originally believed it to be) ; and at the same time 
very cheerfully testify to the remarkable general 
accuracy of the immense mass of astronomical in- 
formation contained between tho two covera of his 
very excellent and valuable book. 

I need only say here that ‘‘ W. G. P.” quite cor- 
rectly interprets my meaning, in the concluding 
paragraph of his letter (14288) on p. 195. 

The reply to query 32804, p. 201, is a very simple 
one indeed. Olber’s theory is not held by astronomers 
now. As projected on the 98 05 of the ecliptic a 
good many of the orbits of the planetoids intersect, 
but the orbit of Flora nowhere aporonches that of 
Hilda for example, -within 100,000,000 of miles. 
Moreover none of these numerous bodies pass 
through a common point in space; and their nodes 
are scattered all over the Ecliptic in a manner fol- 
lowing no recognisable law. What in O.ber’s time 
was a mere dream, is now a demonstrable impossi- 


bility ; and the theory of tke minor planets being 
the fragments resulting from the explosion of a 
large one is as extinct as the Ptolemaic one of the 
Solar system. I must caution “Tyro” against 
acceptin Dr. Lardner as an astronomical authority. 
He was simply a plausible popular scientific exposi- 
tor, with but little depth of knowledge of the sub- 
jects ou which he treated. 

With regard to query 32822 (p. 201), I may inform 
„% Mac,” tbat the Report of the Harvard Observa- 
tory to which I referred in letter 14245, gives 
merely information as to the methods of celestial 
photometry there employed; the results (save in 
the case of the Satellites of Mars) being reserved for 
future publication. I should think tbat Sampeon 
Low and Co., the American publishers in London, 
would be very likely people through whom to obtain 
this—or any future—publication of the observatory 
referred to, assuming them, of course, to be sold. 
The copy I saw was a presentation ore. 

I cannot answer query 32837 (p. 202) off-hand, as 
I do not possess a copy of the B. A. C. myself; 
but will avail myself of the earliest opportunity of 
consulting it, and will then give Mr. Gore the 
result of my examination. = Hydræ itself neither 
appears in the Greenwich Seven-year Catalogue 
nor in the Cape one. 

The only reply that I can give to query 32810 
(p. 202) is, that I suppose that Mr. Browning must 
bave raised his price for 4}in. reflectors since 1867. 
With regard tothe concluding question, I would 
say that personally I should prefer a first-class din. 
refractor to a 4łin. reflector; but Permian must 
bear in mind that the achromatic would be very 
nearly double the price of the reflector, which is a 
serious consideration. My querist could hardly get 
a 4in. refractor on the most moderate equatorial 
stand under some £40, while for £3 or £4 more he 
might obtain an 8}in. reflector mounted on an altazi- 
muth. If your correspondent is hes:tating between 
two instruments of the same aperture, let him select 
the achromatic. On the other hand, should he wish 
to decide between two telescopes of the same price, 
let him by all means adopt the reflecting form. 

If ‘‘ Doshre’’ (query 32844, p. 202), intends, as 
he says, to study nautical astronomy, he will 
require, not a £10 or £15 telescope at all, but a 
good sextant. The mathematics necessary for an in- 
telhgent appreciation of the problems which he will 
have to solve, will extend to spherical trigonometry, 
while the most perfect familiarity with the nature 
and use of logarithms is also essential. I think that 
if my querist will get Young’s Navigation and 
Nautical Astronomy in Weale’s Series, and its 
accompanyiog volume of Tables, he will obtain an 
excellent idea of the chicf subjects to which his 
attention will bave to be directed. Of course, when 
he is once au fait in the use of logarithmic tables 
he may solve all the leading questions in navigation 
by mere rule of thumb, but 1 understand him to 
signify that he wishes to know something of tbe 
theory of the operations he will have to perform, 
and of the reasons for performing them. By the 
bye, he will require a good naked eye acquaintance 
with the stars, and for acquiring this nothing can 
surpass Proctor’s small Star Atlas, which he will do 
well to procure. 

A Fellow of the Royal Astronomical Society. 


SELENOGRAPHICAL. 


[14297.]—CraTERLETs E. oF LEXELL. Lohr- 
mann only shows one (I think the most northerly 
one) of the four craterlets alluded to by Mr. Gaudi- 
bert (ENGLISH MECHANIC, No. 682, p. 138, letter 
14219). He also shows a craterlet and a cleft in 
Lexell itself, which are not on B. and M. Lohrmann. 
and Beer and Miidler frequently delineato the same 
objects very differently. Some of these discrepancies 
may be due to the fact that L.“ used a telescope 
having an aperture more than an inch larger than 
the one employed by B. and M. (Lohrmann employ- 
ing a 4'8in. Fraunhofer and a small achromatic of 
3łin. aperture, while the B. M. telescope, by the 
aid of which the first edition of the ‘‘ Mappa. 
Selenograpbiea was constructed, was only 
37in. in diameter); but all of them cannot be 
imputed to this cause, and, as far as I can judge, 
Lohrmann has drawn minute details much more 
accurately than his more celebrated contemporaries. 
In the neighbouring formation, Sasserides, B. and 
M. show a little row of four well-marked oraterlets, 
while L. draws two rings in their place, the larger of 
the two—the N. one—being very slightly smaller 
than B. and M. 's Sasserides 6. 

HANSTEEN.— Mr. Gaudibert's rill is probably a 
new discovery, as it does not agree with Schmidt's 
description of his No. 217 in the Rillen, or with 
Neison's map. It seems to correspond very closely 
with some ridges shown by B. and M. in tbe secoud 
edition of their map, and may possibly be a very 
narrow valley between some of these ridges, rozem- 
bling in this respect 1 A » 7, for instance 

ARISTARCHUS.—Having been engaged lately on a 
comparison of several maps and sketches of this 
crater and its surroundings, perhaps a few brief 
extracts from my notes, chiefly with reference to 
markings on the floor of Aristarchus, may be of. 
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interest to Mr. Gaudibert and others. The first 
representation of Browning’s mountain, with which 
I am acquainted, occurs on a very fine drawing of 
Aristarchus, Herodotus, and the region north of 
these two craters, by Mr. Hunter, the drawing being 
constructed from some ten sketches made from 
March, 1860, to January, 1862, with 12in. aperture 
of Lord Rosse's 3ft. reflector, a power of about 400 
being usually employed. On both Mr. Hunter's 
and Mr. Browning’s drawings (c. F. Student,“ 
April, 1869), the central peak and“ Browning's 
mountain are shown connected with one another by 
alow ridge, and om Mr. Hunter’s the central (i.e., 
the southern) peak is elongated exactly as depicted 
by Mr. Gaudibert (ENGLISH MECHANIC, No. 380, 
July 5, 1872). Phillips’ drawing of the floor is not 
a very satisfactory one, and even his delineation of 
the great serpentine valley must, I think, yield the 
** pass” to that of Mr. Hunter. Mr. Hunter shows 
a white marking as bright or brighter than the 
central mountain, very slightly east of the spot 
where Schmidt draws his craterlet, and this marking 
may possibly be identical with Mr. Gaudibert’s new 
hillock (letter 14219), and Schmidt’s little crater. 
It is well known that Schmidt is very fond of draw- 
ing small craterlets (he shows an amazing quantity 
of them on the floor of Mersenius), and it frequently 
happens that on drawings of the same formation by 
different hands mounds appear as craterlets and 
craterlets as mounds. For instance, on Mr. Gaudi- 
bert’s drawing in the ENGLISH MECHANIC for 
July 5th, 1872, his No. 59 appears as a eraterlet 
flanked by two mounds, No. 58 and 60, but Schmidt 
draws all three as eraterlets; 53 and 54, are shown 
by Hunter as craterlets, exactly as on Mr. Gandi- 
bert’s drawing, but by Schmidt as two mounds. 
No. 64 isa craterlet on Schmidt and Hunter, and 
a mound on Gandibert ; No. 66 is a mound on Gaudi- 
bert, a craterlet on Hunter—in fact, any one might 
give hundreds of such instances. 


Lohrmann, on his map (but not on Sec. XVIII.), 
shows a minute craterlet about as far S.E. of the 
central mountain as Schmidt’s craterlet is N.W., 
and there are faint traces on his map of Schmidt's 
two hillocks at the S. border of the floor. It may 
be as well perhaps, also, to mention here that Mr. 
Hunter shows a mound on the S.E. of craterlet 
41 (= B. and M. and Schmidt's A., 1 of 
Schröter, Lohrmann 49 [Sec. XVIII.), and also one 
in the same position on the outside slope of 38, and 
that Gruithuisen draws (“ Astron. Jahrbuch,“ 
Vol. X., Plate VI., figure 33) two mounds just 
where No. 46 stands, while Browning shows a white 
patch there. 

FONTENELLE, FORMATION III. & W. or.—I 
think that Mr. Gaudibert's craterlet No. 9 is the 
one which I saw on Jane 23rd, 1874. Lohrmanu 
shows two hillocks on the floor of Fontenelle, B. 
and M. only one. (In letter 14096, page 16, No. 
677. Lambert for “ crater, now read ‘“ crater- 
row,” and in the last line of the letter for ‘‘ sketches” 
read ‘‘ sketch.’’) 

Tı{marus —On the Melbourne photogram, date 
Sept. 1, 1873, this crater is shown with a small 
central mountain, probably the one mentioned by 
Mr. Gandibert, the crater being nearly half full of 
shadow when western portion of the mountain is not 
apparent I forgot to mention above that on this 
photogram the three northern craterlets of the 
eastern row E. of Lexell appear broken down, 
exactly as Mr. Gaudibert describes them, and that 
the two rings in Sasserides appear as delineated by 
Lohrmann, and not as on the Nappa Seleno- 

phica. 

CRATER N. W. oF Hycrnvus.—I do not think 
that the craterlet alluded to by Mr. Gandibert is at 
all connected with Dr. Klein's Nova.“ Mr. Gaudi- 
bert’s sketch was carefully examined along with 
all other obtainable ones when Dr. Klein’s dis- 
covery was announced, and the little craterlet was 
noticed; but we came to the conclusion that it had 
nothing to do with the new crater. There are 
several little ones scattered up and down the region 
N. of Hygenus, with one of which Mr. Gaudibert's 
is probably identical. It must be remombered that 
Dr. Klein has geen his new ” crater several times 
since he first discovered it, under various illumira- 
tions, and that it has been also seen by Schmidt. 
The weather was very unfavourable here on the 9th 
and 10th, and, as far as I am aware, the crater was 
only seen by Mr. Ward, of Belfast, on the evening 
ef the 9th instant. He writes to me that he got a 
glimpse of the Moon through a break in the clouds 
of abont five minutes’ duration, when the Moon was 
from two to tbree hours past the meridian, and that 
on looking at the region with a power of 175 on bis 
4°3in. Wray, he at once saw the black crater, and 
also the cleft (?) B.,“ but the latter had a bent 
or crooked appearance near the middle.” Dr. 
Klein’s article in tbe Wochenschrift ” is repro- 
duced in the current No. of Sirius,“ and the May 
number of the ‘‘Selenographical Journal” will 
contain a large diagram of the ‘‘new’’ crater and 
its surroundings, and an article on the subject by 
Mr. Neison. 

_ Gruithuisen draws a surprising number of clefts 
in the Triesnecker aystem, and also at the end of the 
Hygenus cleft, and he gives several drawings of the 
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junction between the clefts Amadæns and Hygenus, 
delineating the connecting cleft ‘A’ exactly as it js 
shown ky Mr. Gnandibert (ENGLISH MECHANIC, 
Sept. 22nd, 1871, No. 339, letter 2605). He must 
have been a most indefatigable observer (for 
instance, he gives no Jess than 28 different observa- 
tions of the clefts of Triesnecker alone between the 
years 1814 and 18261), and the acuteness of his 
sight must have been something marvellous, though 
his imagination frequently ran away with him in his 
interpretation of what he saw:—I am not aware, 
though, that he ever went so far as to assert that 
he could see the Moon’s Zodiacal Light with the 
naked eye, as has been asserted in the pages of a 
scientific journal. 


Postponius.—There is a drawing of this forma- 
tion by Gruithuisen in Bode’s “Jahrbuch ” for 1824, 
to which there is no allusion in the text on which 
‘B’ (c. f. ENGLISH MECHANIC, Nos. 308, 316, 310, 
357, 362, &c.) appears as a crater about the size of 
17? does not appear in Schröter, and 
Gruithuisen's drawing is evidently intended to call 
attention to this. It is also shown as a crater, 
slightly smaller in size than 17, on a drawing in my 
possession by Flammarion. On Schmidt it appears 
as three or four low ridges, not very unlike Mr. 
Gaudibert’s drawing and description of it in 
ENGLISH MECHANIC for March 1, 1872, No. 362, 
letter 3698. I have never seen it as a crater myself. 


FRACASTORIUS.—As this object is again attract- 
ing some attention at the hands of lunar observers, 
it may be useful to direct attention to three draw- 
ings of it which are, I believe, not very generally 
known. The first is one by Gruitbuisen (executed 
under the evening illumination), which is to be 
found on plate V., figure 5, of his Jahrbuch ” for 
1818 ; the second is a drawing by Mitchel with the 
llin. Merz achromatic which he erected in the 
Cincinnati observatory, and is engraved, together 
with a view of Gassendi, on the plate facing page 
93 of his Popular Astronomy; the third was 
executed by Mü ler with the aid of the Dorpat 
refractor, and is on Tag. IX. of the plates accom- 
panying his Populäre Astronomie (Edition of 
1861). Herbert Sadler. 

April 27th. 


THE LUNAR CRATER PLATO. 

114298 Eo 14032, Vol. XXVI., p. 601, 
14061, Vol. XXVI., p. 625, 14191, Vol. XXVII., 
p- 117, and 14221, Vol. XXVII., p. 139, contain 
recordsof observations of the successive illumination 
of the Walled Plain Plato from 7°64 days of the 
Meon’s age to 18 89 days also of the Moon’s age in 
the years 1860 and 1861. With the hope that some 
of the features then observed have been seen during 
the last two lunations I am desirous of soliciting 
attention during May and June to some of the inter- 
mediate phases of illumination, so as to presenta 
regular series of appearances of Plato as the sun 
rises, culminates, and sets upon it. 

1878, May 10, 6.0, moon’s age 8°25 days. 

1861, March 19, 9.0, moon’s age, 8°27 days. 

On the evening of May 10, should the sky be clear, 
an interesting observation of the ruined Walled 
Plain, Newton of Schröter may be obtained, 
when the situations of the remaining fragments of 
its wall may be determined and the localities of the 
minute craterlets on its floor ascertained ; the best 
time for this work is during the eighth and ninth 
days of the moon’s age. The isolated rock ‘‘ Sico ” 
is situated on the southern boundary or wall of 
Newton, the Teneriffe Mountains being situated to 
the east. 

The record of the observations in 1861 is as 
follows :—‘‘ Terminator grazing the eastern edges of 
Newton and Plato.“ 

Floor.— The eastern part of the floor of Plato 
slightly rough, the summits of the irregularities 
just catching the rays of the morning sun. Note.— 
An important observation, especially in connection 
with After appearances in this part of the crater. At 
8°11 days of the moon’s age, 1860, May 28, 8.15 to 
10.10, no defintte indications of roughness were 
opie: I apprehend it is a feature difficult to 
catch. 

1878, May 11, 8.0, moon’s age 9:33 days. 

1861, March 20, 10.25 to 11.0, moon's age 9'34 


‘days. 


Terminator a little eastward of the eastern edge of 
Copernicus, which is a very magnificent object, aud 
grazing the eastern edge of Clavius. 

North interior brightly illuminated from the 
lateral mountain chain on the north-west rim. 

East, the rock e very brilliant, its shadow east- 
ward of the crater being exceedingly well marked. 

South interior exceedingly well illuminated. 

South-west exterior, the ruggedness of the exterior 
slope well seen, with the ravine running nearly 
parallel with the summit. 

[This ravine was observed between March 13 and 
24, 1878, by Miss Ashley, of Bath, who says :— 
‘** There is a sort of ridge or double line of the wall 
of Piato, beginning just south of the crater G, and 
going to a point north-east of B. and M.’s A.“ 
W. R. B. 

The rock à south-west of Plato very distinct. 


May 10, 1878. 


[This rock is the principal object of a group just 
south-west of Plato. Miss Ashley, between March 
13 and 24, observed three objects near it, two on the 
west and one on the north-east, which she describes 
as a crater, the other two as mountains. On April 
11 and 15, 1878, the Rev. R. S. Hutchings, of 
Salisbury, records that B. and M.’s A was seen 
plainly to consist of three peaks in an equilateral 
triangle, the easternmost 4 the largest and brightest. 
He also noticed a small crater on the exterior of the 
south ridge of Plato, about the middle, which he 
considered to be Miss Aghley’s crater, but the 
positions are not accordant. It would be well if 
observers using different apertures were to specify 
the number of objects seen in the group and the 
aperture employed.—W. R. B.] 

North-west, the raggedness of the exterior slope 
very distinct, alao the rock » north-west of Plato. 

S W., W., and N.W. interiors in shadow, the 
shadows short. 

Ficor, a nearly uniform tint, bluish grey, the dash 
of blue faint but decided ; the colour was darker than 
that of the Mare Imbrium. Occasionally faint 
specks of light appear on the eastern part of the 
floor where the slight irregularities were seen March 
19, 9.0. 

On p. 503, Vol. XXVI., No. 671, M. Gaudibert has 
published a sketch of objects east of Plato. I have 
received several sketches of objects both east and 
west of Piato, the latest by Mr. Hutchings, as 
noted above. He appears to bave a ere ge a 
identifying Schriiter’s x, for he says:—‘‘I think 
there must be some mistake in the printing of bis 
(Gaudibert's) sketch in the ENGLISH MECHANIC of 
Feb. 1, 1878. It is unintelligible to me, and what 
I take to be x is certainly not in the position of 
Gaudibert’s 1, 2, 3, 4, but much further distant 
both from the rim of Plato and from I.G.” It would 
greatly facilitate the settlement of the positions of 
objects in this locality if observers were to give 
sketches of a few objects, with their positions well 
aligned and triangulated. 


Buckhurst-hill, May 2. W. R. Birt. 


SOLAR SPECTRUM. 


111299. By careful manipulation with a spectro- 
scope ef considerable dispersive power, a great 
many of the absorption lines in the solar spectram, 
marked in Angström's map, as somewhat broad 
single ones, are proved to be cloze double, triple, and 
even quadruple lines. The irresoluble broad lines 
are mostly those caused by the vapours, which 
are in the solar atmosphere, and are furthest 
from the body of the sun. Thus the broadest lines 
are the C and F lines of hydrogen, the outside limit 
of the atmosphere being hydrogen; the magnesinm 
lines (the little B’s) are the next broadest, mag- 

a besium vapour being that below the hydrogen in the 

solar atmosphere; the sodium, D lives, rank next 
below the magnesium, sodium being the next vapour 
in order. The iron lines are broader than the nickel 
and barium lines, and come next to sodium, but in 
the solar atmosphere the nickel and barium vapours 
seem generally to be above the iron, but on this 
point more evidence is required. 

In great solar disturbances, such as cyclones and 
storms, where there is rapid motion, increased 
pressure and absorption, the vapour mostly affected 
seems to be hydrogen, then magnesium, then sodium, 
then nickel, barium, and iron. These disturbances 
would tend, locally, to widen the respective abso 
tion lines, and make them appear ‘‘ nebulous.” 
this were effected over a considerable area of the 
sun, the absorption lines of hydrogen, magnesium, 
sodium, barium, nickel, and iron in the solar 
spectrum would no longer be as thin as the spectro- 
scope would otherwise make them, but they would 
be, as in fact we now see them, their width depend- 
ing on the extert and nature of the solar disturbance. 
I shall be glad to hear what others, who have given 
more study to this branch of solar physics than I 
have, have to say on the subject, it being one of 
very great interest, Spectrum. 


THE METEOR, APRIL 2nd. 


[14300.J—ADVERTING to letter 14249, p. 166, I 
certainly thought the metcor referred to by the Times 
correspondent waa identical with the one observed by 
me. I arrived at this conclusion by the coincidence 
of the time at which we both observed it, and, 
further, because it did not occur to me that there 
may possibly have been two fine meteors visible at or 
about the same time. I know several persons who 
saw the meteor observed by me, but I have not heard 
of any one who saw a second meteor the same even- 
ing, nor have I seen an account of one in any of the 
papers. Having, therefore, concluded that the Times 
correspondent and myself had observed the same 
meteor, it naturally followed that I also concluded 
his description of it was inaccurate when I fonnd it 
disagreed with my own observations, which I know 
to be correct so far as I have described them. With 
regard to the difference of position in the heavens 
assigned by ns to this meteor, having read 
F. R.A.S.’s letter 14245, p. 165, Í quite perceive 
that our respective points of observation may have 


Mar 10, 1878. 
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n separated by a distance which would have 
eh for that difference; but there are other 
differences in his description, when compared witb 
mine, that could not be so explained. He says it 
was pear like in shape.” I noted that it was per- 
fectly globular in shape. Again, he says its colour 
changed from a silvery white toa pee red. I did 
not notice any change of colour. It appeared to me 
to be of a bluieh white of great brilliancy, which 
colour it retained until the moment of ita disappear- 
ance. He also says it disappeared, leaving a long 
track of light behind it.“ I particularly noticed 
that it did not. It vanished instantly, and the 
sudden transition from intense light to total dark- 
ness was to my mind one of the most remarkable 
features connected with it. 

After perusing Mr. Cornish’s letter I am inclined 
to suppose that the meteors are not identical. I 
now think there must have been two meteors, one of 
whioh was observed by the Times correspondent, 
and the other by myself. I, of course, do not know 
anything as to hie point of observation. Mine was 
lat. 51° 47’ N., long. 1° 30 W. 

E. Mawe Smith. 


Zz? CANORI.—To Mr. Webb. 


E most recent measures of e Caneri 
I have come across are those of Dembowski in the 
current number of the Astr. Nach. He gives, as 
a mean of 7 evenings’ measures at the end of 1876 
and beginning of 1877: P = 108°69°, DÐ = 0-682”, 
77:17, the distance on March 9th coming ont 08+’, 
and on March 30th 068”. The present distance is 
1 + 0°85”, and the angle cannot be very 
ifferent from 980°. Herbert Sadler. 


TRANSIT OF MERCURY. 


14302. —TaE weather here was on the whole 
favourable for those obsorvers who wished to see the 
transit of Mercury. The air was rather unsteady, and 
there were hazy clouds about, but these did not 
interfere materially with distinct vision. I caught 
sight of the planet immediately after external 
contact, and was much interested in watebing the 
little notch as it gradually widened and deepened to 
a semicircle, and then narrowed again as the sun’s 
edge closed in behind the planet. I was not able to 
see the portion of the planet that was still outside 
the disc of the sun, but I saw that its form became 
decidedly kite-shaped before losing its connection 
with the black sky. When it had entered well 
within the disc of the sun it appeared intensely 
black, and sharply circular, but I was not able to see 
any penumbra or any bright ring surrounding it or 
any bright spot on its surface. I also looked for a 
satellite, but could not see one. The sun's surface 
was singularly free from spots, but the marbling or 
mottling of the diso was very plain. I used my 
Sjin. Newtonian reflector, and examined the 
phenomena of ingress with a diagonal eyepiece of 
unsilvered glass with a light sun-shade. The later 
observations were made partly with tile same 
apparatus, and partly by projection of the image on 
a sheet of fine white cardboard. 

A. Woolsey Blacklock, M.D. 
Gateshead, May 6th. 


14303.J—A cLoupy sky with an occasional 
glimpse of sunshine through a hazy atmosphere 
gave but little hopes of satisfactorily observing the 
transit in my neighbourhood, and the sudden 
thickening of the clouds an hour before the time 
made it apparently hopeless ; but at 3.25 p.m. a 
break in the clouds revealed the sun with Mercury 
advanced about ten times its own breadth on to the 
body of the sun, much farther than I expected to 
see it after only ten minutes’ transit, according to 
the stated time. From that time up to feur o’clock 
the san was frequently to be seen at short intervals, 
but was not quite free from clouds more than 
thrice, and then only for half a minute at a time; 
but in those intervals I managed to see the bright 
ring round the planet, which made the sun appear 
a shade deeper in colour by eomparison. Also a 
light shade in the centre of the planet. I also 
obeerved that there was no mistaking it for a small 


sunspot, the order of the shading being reversed, 
which intra-mercurial planet-hunters may make a 
note of. 


After 4 o'clock the sun was invisible. The wind 
bad been blowing steadily from the east up to 3 
o’clock, and at 4 o’clock it bad got round to the 
south, but which way it travelled I did not observe. 
The clouds also broke up and travelled more 
quickly. My dark glass was a microscopic glass 
cover smoked over a night light; telescope, 3it. 
focus; power about 40; the eye-lens being 5-6ths of 
an inch. I. V. V. 


[14304.— Tux weather is splendid here, and I 
saw the ingress of the planet well with a 21in. Bor- 
don, power 80. Owing to a light breeze the air was 
unsteady, and the rippling on the cun’s limb con- 


siderable, co that a notch seemed to be struck into 
The planet was not pre- 


it as it were at a blow. 


after internal contact, and befere there was a clear 
line of light between it and the sun’s limb, a drawn- 
out pear-shape (somewhat like a peg-top). Fairly 
on the sun's disc an aureola was quite apparent. I 
tried a power of 200, but found, owing to baziness, 
it was not so good as the lower powers. 100 worked 
well. ‘The circlet surroundirg Mercury gave me the 
impression of a faint penumbra at the margin of a 
sunspot. 


Newcastle-upon-Tyne. M. H. R. 


THE ESTIMATION OF THE ORIGINAL 
GRAVITIES OF BEEBS. 


{14805.J—Tire most important and general reason 
for estimating the original gravity of beers ia tbat 
when beer is exported a drawback is allowed in pro- 
portion to the gravity of the wort from which the 
beer has been prepared; and as the materials from 
which beer is made are very beavily taxed, it would 
be impossible for English brewed beer to compete 
with that of other countries, unless the duty paid on 
the malt was refunded on exportation, the amount 
of duty so refunded being in proportion to the 
original gravity of the beer. The process is also of 
great use when we desire to know the gravity which 
any brewer may make his beer, so that we may 
compete with our neighbours in strength and other 
characteristics. 

Of course it cannot be expected that the Excise 
will accept the simple statement of a brewer 
desirous of exporting beer, that such beer was; 
brewed at a particular gravity, and therefore tho 
brewer has to furnish samples of the beer, so that 
they may determine the original gravity for them- 
selves, Now this gravity which, with reference to 
the beer, is called its original gravity,” is deter- 
mined for revenue purposcs, under the authority of 
an Act of Parliament, by a process originally 
devised by Messrs. Dobson and Phillips, and sub- 
sequently investigated under the direction of Pro- 
fessors Grabam, Hoffman, and Redwood, by Messrs. 
Young and Forsey. 

The nature of the data upon which the process is 
founded ia based on the fact that when yeast is 
added to a wort its specific gravity diminishes as 
fermentation progresses, and this ‘‘ attenuation,’ as 
it is called, results in 180 parts of sugar by weight 
yielding 92 parts of alcohol, and 88 parts of 
carbonic acid gas, which latter escapes ; this may be 
demonstrated by the following reaction :— 


Sugar. Alcohol. Carbonic Acid. 
C3H 1206 2C2H 60 + 2002 


Therefore, nearly half of the weight of the decomposed 
sugar disappeara from the wort during fermentation, 
such abstraction of solid matter consequently lower- 
ing its density. Now, as the specific gravity of a 
solution of sugar is greater than water, while the 
specific gravity of alcohol is lower in proportion to 
its strength, it follows that the lowness of specific 
gravity caused by the presence of the alcohol in a 
fermented wort, will counterbalance and conceal a 
portion of the density of the sugar remaining unde- 
composed in the solution, so that before the true 
specific gravity due to solid matter in such a wort 
can be determined, the alcohol must be removed, and 
the wort made up to its original bulk by the addi- 
tion of distilled water. The true specific gravity 
being ascertained, if we add to it the number of 
degrees of gravity lost in the wort through the de- 
composition of the sugar in the production of the 
amount of alcohol which it may eontain, we shall 
arrive at the original gravity of the wort. 

Now, the data upon which the method of estimation 
is based are ef four kinds. Ist. The specific gravity 
of the unfermented wort, which corresponds to the 
‘ original gravity ”? of the wort. And. The specific 
gravity of the fermented wort, or matared beer, or 
the beer gravity.” 3rd. The specific gravity of 
the alcohol obtained by the distillation of a given 
bulk of the fermented wort, after such alcohol has 
been increased to an equal bulk, by addition of 
water, which shows the alcoholic strength of the 
beer, 1000 minus the specific gravity, being termed 
the spirit indication.“ And 4th. The specific 
gravity of the residue after distillation, and increased 
by the addition of water to the original bulk of the 
beer subjected to distillation, which indicates the 
“extract gravity or what the specific gravity of 
the beer would be if uninfluenced by the presence of 
alcohol ; and the last in conjunction with the third, 
shows the number of degrees of gravity lost in the 
formation of the alcohol. 

Now, as the matter which is decomposed during 
fermentation does not wholly consist of svgar, and 
as a certain loss of alcohol takes place, due partly 
to evaporaticn, and partly to oxidation of the 
alcohol to acetic acid, the inventors of the process 
had to arrange their results so as to counter- 
balance these incidental influences, and were also 
obliged to draw up a table of corrections fcr the 
amount of acetic acid present in any sample of beer 
under examination. Of course it can easily be 
understood that the older are the beers under 
examination, the more necessary will be the careful 
estimation of the acetic acid they contain, aud at any 


viously visible to me. It assumed for a few seconds | time also it is very important in practical brewing 


to know how to determine the percentage of acidity 
in any given beer so that we may judge as to the 
keeping qualities of any particular brewing. We 
may likewise by calculation from the data we obtain 
in the process, work out not only the percentage of 
alcohol and acetic acid, but also the percentage of 
extractive matter and water, and we can also 
analyse the dry extract, and determine the relative 
amounts of its constituents, maltose, dextrin, and 
albuminoids. 

In estimating the amount of acetic acid present 
in beer we must bear in mind that a certain amount 
of acid is always present in all healthy fermentations 
(succinic acid and glycerine being constant products 
of alcoholic fermentation), and which must not be 
taken into account in correcting the spirit indica- 
tion. For this reason also it is quite useless to 
endeavour to judge as to the more or less acidity of 
worts, by the employment of litmus paper. The 
quantity of acid normally found in worts is equal 
to one part of ab-olute acetic acid in one 
thousand parts of wort, or one-tenth per cent., 
It is, therefore, only the excess above this which is 
taken into account in arriving at the true number of 
degrees of gravity lost. 

The process is as follows, and I must impress 
upon you the extreme necessity for all the weighings 
and measurings being made at a temperature of 
60° F., and with the greatest accuracy and care :— 

The amount of acetic acid is first estimated, and 
for the purpose we require a solution of ammonia, 
of specific gravity of 9986, a given bulk of which 
will exactly neutralise one per cent. of absolute 
acetic acid in an equivalent bulk of beer; 100 
grammes therefore will neutralise 1 gramme of 
absolute, and each cubic centimetre of the ammonia. 
solution will neutralise Ol per cent. of acetic acid. 
This eolution is generally known as standard excise 
ammonia, and may be purchased of the saccharometer- 
makers, Messrs. Long and Son, Little Tower-atreet, 
London, or of Messrs. Sutton, chemiats, Norwich. 

We proceed first to carefully measure 100cc. of 
the beer into a beaker, and then having filled a 
burette (divided into cubic centimetres) with tho 
ammonia solution, we let it drop very carefully into 
tbe beer in the beaker, stirring well with a glass 
rod, until all the acidity of the beer is neutralised. 
This point is ascertained by testing with litmus 
paper, mahing short streaks on the test paper with 
the moistened glass rod, until neutral reaction 
results, or, in other words, until the litmus paper 
ni to change from blue to red, or from red to 

ue. 

This plan is far preferable to adding litmus 
solution to the beer to be tested, as the colour of the 
beer prevents the end of the reaction from being 
quickly recognised. 

Now, it is very easy to calculate the percentage 
of acidity after reading off the number of cc. of 
ammonia solution used, for, as each ce. of ammonia 
neutralises ‘01 per cent. of acetic acid, if we multiply 
the number of co. of ammonia used by Ol, the 
result will give us the percentage of acid in the 
sample of beer under examination ; and consequently 
if we have employed, say, 26cc. of ammonia 
solution for our purpose, the beer will contain 
(26 x O1) = 26 per cent. of acid, 1 per cent. of 
this being actual normal acidity, consisting chiefly 
of lactic acid formed naturally during the malting, 
and of a small amount of succinic acid formed in 
the process of fermentation, leaving 16 per cent. 
due to acetic acid present in the beer, and upon 
reference to the following table we shall find opposite 
the net percentage that our beer contains—viz., 16, 
the spirit indication which has been partly hidden 
by the acid in the beer. 


5. 3 Corresponding Degrees of Spirit Indication. 
By 00 | 01 02 | 03 005 | “06 | -07 | 0 

0 — “02 06; 07 08 8 111 * 

1 116 150 17, 180 19 21 22 23 

2 27 28 a 31] 32] 33 34 35 

3 39 40 42 43 41 460 47 18 

4 52 53 55 56 57 59 60 61 

5 65| 66 67 69 700 71 72 730 

6 77 bai 80 81 82] 84 8 86 

7 90 91 5 91 95] 97 98, 99 1°00) 1°02 

8 1°03 ros ros 1°07; 1°08; 1°09 110 1˙1111˙1301˙14 
9 aa 1°16, 11) 1°19} 1°21) 1°22] 1°23, 1°25: 1:26] 1°28 
10 |1729 131 8 1°35 N ERT 1°41] 1°42 


We next procced to separate the spirit from the 
beer by means of distillation, and the most con- 
venient and inexpensive still for the purpose is a 
glass Licbig’s condeneer, which costs ouly 2 or 3 
shillings. 100 ce. of the beer at 60 F. is poured 
into a measuring flask having a mark on the neck, 
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and then it s transferred to another flask holding 
about half a litre, the measuring flask being 
carefully rinsed out with distilled water, and the 
washings added to the beer. The half-litre flask is 
then connected in an air-tight manner, by means of 
a cork, bent glass tube, and indiarubber joint to the 
tube of the condenser, and the ectly clean 
measuring fiask is placed to receive the spirit as it 
distils over. About two-thirds of the bulk of the 
beer used are then distilled off, and received in the 
measuring flask ; the distillate, which will contain 
the whole of te alcohol, is then increased by the 
addition of distilled water to the 100cc. mark on flask 
{or the same bulk as the beer operated upon), then 
well agitated, cooled to exactly 60° F., and its specific 
gravity ascertained by the weighing bottle, and an 
accurate balance—1000 minus this specific gravity 
being the “spirit indication.” The extract 
remaining in the distilling flask is likewise treated in 
the same manner, being transferred to the 100cc. 
3 flask made up to the mark with distilled 
water, well agitated, cooled to 60° F., and weighed 
an the balance. Its density is termed the “extract 
gravity.” 

Having found the spirit indication,” as above, 
or 1000 minus the specific gravity of the spirit, if 
we refer to tbe following table we shall find the 
degrees of gravity that have been lost, or the number 
of pounds of extractive matter barrel that must 
have undergene decomposition in order to produce 
the alcohol found. 


8 1| 21 -3| 4] 3] -6| 7] 8 

o - s| -el o| 1-2] 15 1-8] 21 24| 27 
1 | sol 33| 3-7] 410 4˙4 480 51| 8˙5 59) 62 
2 | e6] 7°0| 74| 7-8| 82| 8°6| 90| 9-4 98110-2 
3 | 10-7| 11°21) 11-5) 120] 12°4) 129] 13-3 19 142147 
4 (151/153 16°0| 16-4] 16-8] 17°3| 17-7 me 18°6) 19:1 
5 |195] 19°9| 20-4] 20-9 21-8 21-8] 22-2) 22-7/ 23-1! 23-6 
6 |241| 24-6! 25-0) 25°5| 26°0| 26-4] 26-9| 27-4 8 8 
7 |288| 29-2! 29-7] 80-2 30°7| 81·2 81.7 32-2 alg 2 
8 | 83°7| 343| 34-8] 85-4) 35-9 365| 37 -0| 87 ·5 38-01 38-6 
9 [391/397 40-2] 407| 412| 41-7] 422| 42-7! 43-21 48-7 
10 |442| 47 45-1] 45-6) 46°0| 46°3| 47-0] 47-5] 48-0; 48°5 
11 —_| 49:0] 49°6| 50-1 50°6| 51°3] 51-7) 52-2) 52-5 53:3! 53-8 
12  [543|54:9| 55-4| 55-9| 56-4) 56-9] 57-4) 57-9 58-4! 58˙9 
18 |59-4|€0-0, 60°5| 61 · 1 616| 62-2| 62-7] 63-3) 68-8 64-3 
14 (64˙8 65-4! 65-9) 66-5|,67°1| 67°6| 68-2) 68:7, 693! 69-9 
15 | 70°8| 71°1| 71-7] 72.3 72.9 78˙5 74°1| 74-7! 75·3 75°9 
16 |765 | 


We have then the spirit indication ’’ represented 
by the specific gravity of the alcohol distilled, and 
the spirit indication represented by the net per- 
centage of acidity. Adding the two together „ives 
the true spirit indication. 

As an example, the following particulars of an 
experiment made upon a beer brewed at a gravity of 
1064°58, will illustrate the method pursued :— 


Specific gravity of beer 1012°42=4°47lb. per barrel. 
Specific gravity of spirit 990. 
Specific gravity of extract 102208 


In estimating the acid, 26 cc. of the ammonia 
solution were required to neutralise the acidity of 
the beer, which was thus shown to contain 26 per 
cent. of total acidity (26 + Ol) then 


Total acid present in beer ; 
Deduct, as being already allowed fo 
in the formation of table No. 1 ... 0°10 


Acetic acid to be taken account of... 0'16 „ 


Observed degrees of spirit indication, or 
1000 minus the specifo gravity of the dis- 


0 26 per cent 


tillate oes 885 eee ER or 

Add spirit indication corresponding to 0'16- 

per cent. of acid, as per table No. 1 .. 022 

True spirit indication . 966 

‘Then, by table no 2, 9°66 of spirit indication corre- 
sponds to 42 5 of gravity lost, or— 


eee ee 


Spirit indication 9 66, corresponding to 
Add extract gravity .. 
Original specific gravity 


022-08 
106 4°58 
And to bring the specific gravity found to pounds 
per barrel, deduct 1000 multiply by 36, and divide 

y 


100 ? 0 


Original specific gravity 106458 
1000 

64:58 

36 

100) 88 


Pounds per barrel, original gravity 23°25 
Twoother methods exist for estimating the original 
gravity of beers, but both are only rough approxi- 


mations, and not reliable. 


When opposite the number corres 
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The alcoholic percentage in beer is found by 
looking at Drinkwater’s alcoholic percentage table 
in any encyclopeedia, under the heading alcohol. 
nding to our 
specific gravity of alcohol, we shall see the per- 
centage of absolute alcohol it represents. 


Rotherham. H. P. Harris. 


ROLLER BEARINGS. 

14306.J—Now that bicycling, with the rest of 
spring’s delights, is reviving, and as one or two 
queries, &c., about bicycles have appeared in this 
paper lately, I send the following theory relative to 
roller ings, which, I think, puts the matter in 
a now light. I was till lately a firm believer in the 
superiority of cone bearings, and, like many others, 
pooh-poohed rollers altogether. Fig. 1 represents 
the rollers and axle as they work theoretically, not 
practically. This is where, I suggest, other writers 
err, as a very little consideration would have shown 
em. 
Let the rollers fit as accurately as they can be 
made practically ; then, as soon as the rider mounts, 
his weight will cause them to take the position 
shown in Fig. 2, more or less, which is a very 
different thing from Fig. 1. The machine moving 
in the direction of the arrow, the axle gripe roller 
No. 1, and carries it round, as shown iu Fig. 3. 
It will thus be seen that in Fig. 3, at the points A 
and B, where the friction would be greatest in a 
cone bearing, with rollers you have for the moment 
a practically frictionless one. The motion bein 
continued, Ne. 1 takes the place of No. 8, and 
that of No. 1, and so on through the series. 


Fl Gel f 16,2 


Fl 8. J 


Of course, in the drawing I have greatly exagge- 
rated the play, but I have done so to rendor my 
meaning clearer. From the foregoing I think it 
will be seen that roller bearin 
and that those gentlemen who 
have had more 


lessen the friction, 
ve advocated them 
fancy on their side. Ajax. 


BICYCLING MATTEBS. 
14307.]—I THINK that if the best improvements 
of each bicycle- maker could be manufactured into 
one we should have a very good machine for the 
season. There is Carver’s patent hollow spokes, 
Singer obtains the sole use of cycle bearings, Grout 
(I believe) obtains a patent for his ‘‘ Indestructible 
tire,” which I have heard well recommended, and 
other makers have specialities which they alone can 
use. But perhaps some of your correspondents do 
not consider the above patents any improvements 
at all upon other makers. If so, I should like to 
hear their opinions upon them. 

I quite agree with Mr. Brown in his letter (1305, 
R: 335 ok last vol.) upon roller bearings. Mr. 

triffler (letter 13526, last vol.) gives a diagram of 
the adjustable crank, showing that the stroke can 
be adjusted at pleasure, &c, and without diminishing 
epeed. Is this fitted to any bicycle, and if not, can 
it be fitted by any maker if desired f G. L. P. 


A FEW WORDS ON BICYCLES: THEIR 
CONSTRUCTION AND BRAKES. 
[14308.}—On reading Mr. Striffler’s article on 
cheap bicycles I saw that if be countersank the 
clamps for wire a little on the top side he would get 
a much stronger spoke - head. 

Backbones are made much stronger at present 
than necessa If I were having a machine made 
for myself I should order one with a racer backbone, 
but with roadster forks, so saving several pounds in 


weight. Any rider knows that there is not much 
strain on a backbone, which he can soon prove by 
lifting up the back wheel when some one is in the 
saddle; the hollowness, at the same time, makes 
them very strong. 

Bearings.—A few days ago I rode down a hill, 
about 4} miles long, with two other fréres. Our 
machines were by eminent makers, and were as 
follows:—No. 1. Ball bearings, 54in.; weight of 
rider, about 150lb. No. 2. Roller bearings, o4in. ; 
weight of rider, about the same as No. 1. No. 3. 
Roller bearings, 52in.; weight of rider, about 130lb. 
The weights of machines did not differ 51b. We all 
started together at the top of the hill, and very soon 
No. 1 began to lead the way, our legs over the handles 
all the time. Ere long Nos. 2 and 3 had to treadle 
to catch up a little to No. 1, which they had to 
repeat several times, and we found on reaching the 
bottom that No. 1, ball bearings, would have got 
there about three minutes before the other two had 
they not treadled part way. We did the 44 miles in 
about 18 minutes against a head wind. , 

Brakes.—The most powerful brake I have seen is 
Stassen’s eccentric, but it is rather expensive. 
Trailing brakes are not any good in towns with 
paved streets. Roller brakes on back wheel are not 
much good; sometimes scotching the wheel the 
rubber soon getting worn through them. Also there 
is not much weight on the back wheel, so it is a poor 
brake. I never use one, preferring to ride without. 
If, however, the machine runs away, the most 
simple dodge is to put one leg over the handle, and 
brake with the instep, taking care to do it gently, or 
else there is a spill if done suddenly, leaning 
well at the same time. With very little practice the 
machine can be thus stopped in a very short distance 
on going down almost any hill. x. X. 


ON THE MEASUREMENT OF THE 
APERTURE OF MICROSCOPE OBJEC- 
TIVES. ' 


L14309. DRB. NICKOLS and BULL say that in 
their experiments they have not found that examin- 
ing lenses, or concaves associated with the eye- 

iece, are apt to elongate the focus. This is a pity ; 

have a set of amplifiers for my microscope, con- 
sisting of single concave lenses, by which I can 
demonstrate this at once. 

But this assertion pales before one contained in 
the succeeding paragraph, so surprising in its in- 
accuracy that it appears to me to give quite a dif- 
ferent tone to the spirit of the discussion. I stated 
that ‘‘if half the front lens of the objective is 
obscured by a screen e 18; half the light, but 
in some cases but little of the apparent angle is 
lost.“ Jo this Drs. Nickols and Bull reply :—‘‘ In 
our observations, when the screen is in close contact 
with the object-glass, and a biconcave lens with a 
atop to keep the eye central, is used as an examining 
lens, half the angle, as well as half the field, is 
always cut off.” To save time and useless argu- 
ment I have taken the apertures by the usual 
sector measurement of the series of object-glasses, as 
below. The examining lens had a cap with a stop 
din. in diameter, set 1}in. behind, so as to keep the eye 
central, and in each measurement the half screen or 
stop of the thinnest platinum foil was brought in 
close contact with the front lens. 


Object- Fall Aperture with 
glass. aperture. half-soreen. . 
2-3 28° 2 00 19° 
1-2 ese 78° oe 58° 
1-5 125° oss 86° 
1-10 150° X 100° 
1-12 152° 90° 


I state that in an object-glass with a semi- 
obscured front, by the usual measurement half the 
apparent angle, or half the field, is not cut off. Drs. 
Nickols and Bull say that ‘‘it is.” This, now 
coming to a mere contradiction, must put an end to 
argument. This experiment is very easy to try, but 
I give a caution inst an apparent cause of error. 

hen the front of the object-glass is lowered down 
upon the half-acreen of foil, this seems to get dis- 
placed and slip away to the side, but this is only a 
deception. hen the object-glass is focussed for 
the distant light instead of half, a smaller segment 
only of the field is obscured, an appearance arisin 
from rays extending from the open half behind ap 
beyond the screen. 

Drs. Nickols and Bull are perhaps not aware that 
upwards of four years ago this aperture question 
was a subject of rather warm controversy, and is 
again drifting into the same groove, antagonists also 
then seeking refuge in the collar adjustment. I 
pare out cases wherein correct dimensions could 

e taken from the focal distance up to the diameter 
of a limiting stop, close to the front lens, which 
must represent and include a definite angle of aper- 
ture; yet under certain conditions such a mode of 
measurement is no longer practicable. Forinstance 
a thickness of glass might be added to the front lens, 
so as to bring its focal plane on to the surface, 
leaving the correction perfect; this illustrates the 
condition of an immersion lens with objects mounted 
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on the covering glass, the under surface represent- 
ing the front of a lens of extra thickness. There 
being in this case no focal distance, no matter what 
the angle of the cone of rays or the diameter of the 
field might be, either large or small, the estimated 
le of aperture must come ont as 180°. 
“ft admit that a measurement of the light spot or 
diameter of transmission of the front lens, as inter- 
cepted by a film of dried milk, is not very definite, 
but with an adjustable slit it is easy to ascertain 
when the edges encroach on the field, by means of 
the examining lens; this method I prefer. 
Drs. Nickols and Bull have done service in point- 
iag out inaccuracies arising from the use of pinhole 
stops above the examining lens, but do not appear to 
be able to perosive that pencils of rays bounding the 
field of view, and extending beyond the central ones, 
must cause false indications of aperture. This is 
the poiat of the argument which, as it cannot be 
disproved, is ra evaded. I cannot see the use of 
continuing a discussion that is getting wearisome. I 
stid maintain that all methods hitherto used for 
measuring apertures give exceedingly erroneous 
results, and I shall be glad if Dre. Nickols and Ball 
can devise any more accurate system. 


F. H. Wenham. 


RAILWAY CROSSING GATES. 
(14810.}~Ar all places where a public road crosses 
a railway on the levol, there is a source of danger 


and inconvenience, and such crossings should be 
avoided as much as possible by the use of bridges. 


For a future number of the MECHANIC I will 
prepare a diagram of signal; on the spread system,” 
as used at the level crossings of two railways. 


May Ist. C. E. 8. 


THE OCOMPOSITION AND FORM OF 
MINERALS CONTAINING IRON AND 
LIME. 


(14311.J—In connection with a controversy, which 
has happily terminated in the pages of the ENGLISH 
MECHANIC, relating to miveralogy, it has occurred 
to me that the crystallographic form of minerals 
depends in a very great degree, if not altogether, on 
the chemical composition. 


In accerdance with this idea I bave considered, | f 


however crudely, some of the leading minerals 
having iron and lime for their components, singly or 
combined, and have endeavoured, feeble though the 
effort may be, to show that the form depends on the 
composition. I am inclined to think that the com- 
position and the form are merely the cause and 
effect, and that it opens up an extensive field of in- 
quiry and research for scientific men who may be 
equally proficient in practical mineralogy and chemi- 
cal analysis. Any difference in the composition, 
however slight, must, I think, of neceasity produce 
a difference in the crystalline form to a greater or 
less extent. The following carbonates crystallise in 
the hexagonal system—viz., the carbonates of iron, 
calcium, magnesium, manganese, and zinc—but the 
carbonates of barium, strontium, lead and calcium, 


i 
@ 
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CATE 


of form are doubtless due to the difference in 
chemical composition. 

Anhydride CaSQ,, arragonite CaCOs, and okenite 
(SiO) (HO). CaO crystallire in the same system, the 
rhombic, with difference of form due to composition. 

Gypsum CaSO, + 20H;, wollastonite CaSiOs, 
datholite CaSiO3;, CaBOo, + OH, pectolite NaHO 
(CaO)s(SiOs)s, and sphene CazSiO;, TeOs, crystallise 
in the mo nic. 

It is important to observe that all except the last 
are hydrous, and that the hydrous carbonates of 
sodium and copper crystallise in the same system. 
This is a coincidence. Again, the anhydride, CaSO,, 
when it becomes hydrated gypsum, CaSO, + 20H;, 
changes from the rhombic to the monoclinic form. It 
tous appears that the composition determines the 


orm. 

Lastly, Schiller spar, a silicate of Fe, Ca, Mg, Al, 
Ko., and axinite, a silicate of Fe, Ca, Mg, Ma, &c., 
crystallise in the triclinic system, the chemical com- 
position being similar. 

Iron, like calcium, is found in crystals in all the 
systems. We have iron, native, magnetic, and 
pyrites, crystallisi 

edral system ; an 


in various forms of the octa- 
idocrase, a silicate of Fe, Oa, 
Mg, and Al, assumes the tetragonal form. Red 
hæmatite, Fe0O3; cbalybite, FeCO3; and pyr- 
rbotine, the magnetic pyrites mentioned by G. J. H., 
crystallise in the hexagonal—the sulphur in the 
pyrites taking the place of the oxygen in the 
bematite without altering the form. In fact, in 
many cases, sulphur is chemically equivalent to 
oxygen—for instance, we have HzO and H: 8, K,O 
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TPANSVEARSE SECTION OF 
COCKING APPARATUS 2 WHEEL 


T send a diagram, showing the arrangement of 
crossing gates, as used by Messrs. Saxby and 
Farmer. All the four gates are opened and closed 
simultaneously by a wheel placed inside the signal- 
box in combination, and interlocked with a frame of 
five levers for working the home and distant signals 
in each direction, and the levelled stops for holding 
the gates in position. The signals are upon the 
“spread system,” and completely protect the gates 
when shut across the railway, and also the road 
traffic ; and, as the gate and signal levers are inter- 
locked, it is impossible for any signal to be lowered 
for a train to over the crossing until the 
gates are shut and secured across the public road. 

I have also seen at a few level crossings, where 
the block system is in operation, a mechanical 
combination ” of the levers and block instruments. 
By this arrangement the be- ready si for an 
approaching train cannot be accepted until the 
gates are properly shut and secured across the road. 
As soon as the be- ready signal has been accepted 
the gates are locked, and cannot again be moved 
until the train has passed, and the ‘‘ line-clear’’ 
signal has been sent back to the signal-man in the 
rear. This operation at once unlocks the gates 
until the next be-ready ” signal is accepted. 

The system of signalling, as above described, is 
very ‘‘ safe,” but if the block signal-boxes are not 
‘placed nearer to each other than usual, great delay 
as caused to the road traffic. 
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crystallise in the rhombic. This difference in crys- 
tallisation is, doubtless, due to the difference in 
chemical composition. Carbonate of lime crystallises 
in the hexagonal or rhombio forms, according as it 
is deposited from cold or warm solutions. Thus the 
warm solution produces a different molecular 
arrangement from the cold. And the addition of 
minute portions of other substances to the solution 
of the carbonate tends to produce the rhombic form 
in preference to the hexagonal. : 

Again, in natron Na;COs + 10H;0, malachite 
CusCOXHO)s, and azurite 2CuCO;Cu(HO, the 
monoclinic forms are assumed due to the molecular 
arrangement being modified by the hydration of the 
carbonates. 

Again, minerals in which lime forms one of the 
constituenta, crystallise in all the systems. Fluer 
spar (CaF) and garnet crystallise in most of the 
primary forms of the cubic system. ; 

Scheelite, calcium tangstate (Ca WO), crystallises 
in the tetragonal syatem in the pyramidal form. 

Apatite, 3Ca3P30s, Ca Fz, dolomite CaMg(COs)s, 
and calcite CaCOs crystallise in the hexagonal sys- 
tem bat in different forms. The apatite assumes 
all the holohedral forms, the pyramid and prism 
hexagonal and dihexagonal, but does not appear to 
take any of the hemihedral forms. Dolomite occurs 
in rhombohedrons, while calcite takes the form of 
the hexagonal prism, and scalenohedron, besides its 
favourite form, the rhombohedron. These varieties 
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and K,S, CO; and CS3, KHO and KHS, C;H;HO 
and C3H;HS, 40. 

Brown hematite, FeHOs, and mispickel, Fe; 
(SAs), crystallise in the rhombio system as prisms, 
the molecular arrangement and composition being 
similar. It may be remarked that brown beo matite 
is simply the red hæmatite hydrated, inducing a 
different molecular arrangement. Copperas, FeSO, 
+ 78,0, and vivianite, Fes(PO,)s, assume the mono- 
clinio form; and, as stated above, Schiller spar and 
axinite, both containing iron, aud having similar 
constituents, crystallise in the triclinio. ; 

i Augite, epidote, and hornblende silicates, havin 
similar constituents, and all containing iron an 
calcium, crystallise in the same system—the mono- 
clinic. Perhaps some may be convinced from the 
above references that chemical composition has 
something to do with the system and the forms of 
that system in which minerals orystallise. Perhaps 
they may also see that it has a great deal to do with 
the crystallisation, and perhaps they may feel dis- 
posed to go one step further and see that the mole- 
cular arrangement dependent on the chemical 
composition wholly determines the form assumed in 
each case, Hugh Clements. 


ORGANIO OHEMISTRY. 


14312. MR. CLEMENTS (p. 123) will find some 
information as to the isomerism of methyl and 
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ethylic hydride in the volume of “ Researches ” 
recently issued by Dr. Frankland. 

Kolbe’s system of nomenclature for alcohols is 
certainly open to the objection of employing a new 
word; but on the otter hand it is much more sys- 
tematic than the old method, and has the advantage 
of clearly indicating by the name, tho composition 
and constitution of each alcohol. The nomenclature 
of organic chemistry may ultimately become, in every 
case, simply the name of a class and subdivision, 
with the number of the substance in that sub- 
division ; but upon this subject I hope to write again 
shortly. 

I cannot claim any special acquaintance with the 
dichlorbenzenes, and am simply quoting from 
** Fownes (p. 436) when I inform my friend that 
orthodichlorbenzene (1: 2) is a liquid at — 19° and 
boils at 179°; metadichlorbenzene (1 : 3) solidifies at 
— 18°, and boils at 172°: and paradichlorbenzene 
melts at 54° and bofls at 173°. 

Mr. Tervet, p. 171, is in error as regards the 
percentage composition of two of the alcohols men- 


tioned in my reply to query 32103, p. 610. The 


examples I gave were props] carbinol or primary 


butylic alcohol CP: HHO ; methyl ethyl carbinol or 


secondary butylio alcohol CMcKtHHo; and tri- 
metbyl carbinol or tertiary butylic alcohol CMe;Ho. 
All these contain CHO, and ha ve, 
same percentage composition namely, 


Carbon (IT) 200 oe 64864 
Oxygen ace = 30 — 21621 
Hydrogen due ‘xe ee 13513 

99:999 


The method of distinguishing the different classes 


of CnHzu +, alcohols cited by my friend is very in- 


teresting. What is nitralic acid? I haye not heard 


of it. Wm. John Grey, 


THE LAST LETTERS OF “THE 
HARMONIOUS BLACKSMITH.” 
ITI. Violins and Violin Strings. 

[14313.1—My mind is, unfortunately, so illogically 
constituted that I am quite unable to perceive the 
facts. That thick strings and comparatively high 
bridges are used with the violoncello and double bass 
prove the common hypothesis that the bridges of 
those instruments and most other viols do not aet 
on their soundboards as cranked levers. In this 
world success is largely due to good proportions. 
We begin by making a double bass with a large 
thick soundboard, which may, or may not, be neces- 
` sary for the production of sounds whose timbre is 
_ pleasing to us, and, as a mere matter of course, we 
are compelled to employ sufficiently powerful means 
to transmit to the said thick soundboard, the force 
with which the bow is moved, for, in the absence of 
such means—to wit, thick strings—that force would 
not be transmitted to the soundboard. It is also 
„ that the transmitters of force, yclept 
atrings, be effectively connected with that surface to 
which they are employed to transmit force—to wit, 
the soundboard. Now, there are several ways of 
doing this, but, probably from its obvious simplicity, 
deflecting the strings so as to cause a considerable 
proportion of the force by which they are strained to 
be resolved downwards, has been the means generally 
prepared in bow instraments (perbaps because its 
evil consequences are not so strikingly patent in 
them as they would be in instruments with many 
strings). This diversion of part of the tensile force 
downward clamps or presses the strings to the 
bridge. It also clamps the bridge to the sound- 
board. Unless this be effectively done the strings’ 
vibrations cannot be effectually communicated to the 
belly, and the tone becomes imperfect. Now, the 
higher the bridge the greater the deflection of the 
string, and the greater the deflection of the string 
the more firmly it becomes connected with the bridge, 
also the more firmly the latter becomes connected 
with the belly. So, even without assuming that a 
high bridge has more power to move tbe belly than 
a low one has— which I believe to be the fact we 
need not be very much surprised to find high 
bridges cause the best tones, and will probably con- 
tinue to do so, even if a more scientific method of 
connecting the strings with the soundboard were 
substituted for the present—may I say barbarous— 
nemo Pressure which necessitates a rigid belly to 

ar it. 

The evils of the excessive rigidity of the sownd- 
board me very patent, indeed, when we pluck 
fiddle strings ; the audible vibrations foon cease, not- 
withstanding the supposed great elasticity of catgut. 
Fiddles answer tolerably for bow instroments, but 
are not of much account without horsehair, except- 
ing the double bass, whose sounds, especially those 
produced from its open strings, are very fne and 
powerful when its strings are plucked. Fiddles are 
but poor lutes or guitara, not to say harpa. They 
rather belong to the banjo family, but the shortness 
of their strings’ vibrations is of little importance 80 
long as the exciting force thereof is continuously 
applied to them. No doubt our most gracious king 
fiddle is a musical monarch, but, like all constitu- 
tional sovereigns he governs through—rather per- 


therefore, the 
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haps is governed hy—his prime minister yclent ye 
bow. See my article in ENGLISH Mrcuanic, No. — 

You think the success of Tyndall’s experiment 
was chiefly due to employing only one string. No 
doubt this had something to do with it. If a Sound- 
board be rigid enough to resi-t the force of tension 
of only one string—say, 100.b.—it must be easier to 
induce in it vibrations of given amplitude than if it 
were rigid enough to resist the pull of four similar 
atrings—say, 400lb. Something like this obtains 
when only a few strings are on a piano or harp, and 
I have no doubt such a fiddle as I suggested would 
be more powerful with only one string than with 4 
or 6; but, however well it might render a solo, the 
performer on one string could hardly rival Paganini’s 
duet entirely in harmonics. By the way, I have not 
heard any modern fiddles do this, although it is, of 
course, very easy with long fingors and adequate 
practice. 

You seem to fear the difficulty of making an 
effective how instrument with keys lies in the treble. 
I have not found it there, rather in the bass. Mott 
used to bring out E., 2 oct. above your let string, 
more like the sound of a pipe than any violinist I 
ever heard, unless he made an harmonic of it. We 
found the greatest difficulty in the lower octave, 
below C C (of the cello), but I firmly believe our 
difficulty reaulted chiefly from want of weight and 
tension in the strings. Had the lower notes been 
strung with from No. 26 to No. 30 wire, and covered 
so heavily that the tension would have caused 22in. 
of the same wire (uncovered) to sound middle C., 
I hone:tiy believe the tones would have rivalled 


the double bass in power. Perhaps they might 


have had more of the organ open diapason quality, 
and very little of the“ rasp ” character. 
Monk Mason’s mechanical double bass bad mecha- 


nism for stopping almost identical with that 
employed in conjunction with the pedals in the 
karp for shortening the vibrating length of its 
Of course, no fingerboard proper was 


strings. 
needed. I strongly suspect the very best mecha- 
nical fiddle, or rather viol, must, like Monk 
Mason’s, have fixed intervals, and like Hawking’ 
claviol, a string for each note. 
harmony, however close or discordant, to be per- 
formed. 


When young and inexperienced I oft fell into the 


error of inventing and designing things which, 


although I knew it not, had been tried and found 


wanting before I was born. Experience soon 


taught me the advantages of ascertaining what had 


been done by others in the same line before attempt- 
ing to invent : so perbaps I may take the liberty of 
advising you to render yourself familiar with some 
of the many attempts to construct mechanically- 
bowed instruments, especially the claviol of Haw- 
kins. Rees“ Cyclopædia ” is in the library of the 
London Institution, and 1 found the polite librarian 
willing to allow inspection when asked civilly. 

Personally I prefer Mott's sostinente to any 
instrument in which the bow or rubber acts 
directly on the strings, unless indeed it be king 
fiddle himself with his (bow) prime minister held by 
a Paganini or a (late) John Alvey Turner. I have 
ceased to hope to hear the pure pipe-like tones of 
the sostinente from the strings of any instrument 
whose direct acting bow is moved by mechanism, 
whatever the bow may effect when held in the haud 
of a master. That makes all the difference between 
mind and mechanism. 


Jan. 20, 1872. 6 A. Savage. 


KNAPSACK TOURS. 


(14314.]—THE most pleasant of rambles is that 
with a knapsack. Procure one light and strong, 
put in it what is absolutely necessary; be careful 
not to overload yourself, or your first impression 
will be that it is drudgery instead of one of the most 
pleasant methods of journeyivg. You may carry a 
sponge, tooth, nail, and hair brushes, a piece of 
scented soap; you may smile. I have found brown 
Windsor agreeable after a dusty tramp. Do not 
load yourself with a heavy flask, a supply of acidu- 
lated lozenges will be grateful. If a smoker, do not 
forget a supply of your favourite weed and pipes. If 
fond of the naturalist or botanical pursuits, 
find room for a few boxes, &. Specimens incon- 
venient to carry 
return. 

Clothing is an important item. They should be 
light and warm, a coat that will button across the 
chest. During the heat of the day you may take off 
your waistcoat and bag it. Trousers of the peg-top 
build, sufficiently loose to fold up to the knee to 
form knickerbockers when desirable. In that case 
you will wear stockings. A travelling cap will be 
useful for a change, also clippers. The shocs— 
there’s the rub. Take a tricd and trusty pair, 
light, strong, and broad in the soles, lacing up 
high. You will learn to be your own shoeblack, 
so take a small supply of castor oil and a piece of 
sponge. Your boots will come in for a good share 
of your interest if you desire them to do good eer- 
vice, and for a few days be above blacking. The 
jinen collar is a miserable thing to wear when 


This enables any 


May 10, 1878. 


walking, better a soft silk tie. Carry a few paper 
collars, mackintosh, and leggings, if very light; if 
not be without. Get Crutchley’s map of the country 
selected, and study it a little before starting. Your 
correspondence may be carried on in blacklead, 
having a supply of postcards, paper, and H.B. 
pencil. Write the address in lead, then give it a 
lick over with your tongue. It will not be easily 
obliterated. 


Should you desire an economical trip, avoid 
hotels. You will find the country inns most snug. 
Have a good breakfast, carry a crust or biscuit for 
midday, and have a good dinner or meat tea when 
your walking is done for the day. You will be 
surprised how reasonably a trip after this manner 
can be done. I am no great pedestrian, but find 
195 difficulty in covering about twenty-five miles 
a day. 


May 1st. J.J. M. 


ADULTERATION OF FOOD DETECTED. 
LARD. 


L14315. LARP is prepared from the fat of the 
pig. The best is usually made from the fat that 
surrounds the kidneys, and is known under the name 
of bladder lard. That called keg lard is prepared 
from fat of inferior quality. Pure lard should be 
firm and white, and should have a sweet smell and 
taste, and should not deposit when melted. The 
melting point of good lard varies between 79˙4 to 
843; adulterated with mutton fat the melting point 
would be higher. The most probable adultcrants 
are : mutton fat, usually added in the summer time 
to make the lard firmer; water, to increase weight ; 
chloride of calcium, to make it hold more water; 
potato-starch, salt, and salicylic acid. Salt ought 
not to be looked upon as an adulteration, unless in 
undue proportions. Starch is detected by the addi- 
tion of a little tincture of iodine, and also under the 
microscope; for that purpose a little should be placed 
upon a hot slip of glass, and examined with a łin., 
when the presence of starch will be plainly seen. 


For the determination of water in lard 100 grains 
should be taken, and gently warmed until it ceases 
to lose weight ; the loss will be the amount of water. 
For the detection of chloride of calcium a small 
quantity of lard should be boiled with water, and 
the water tested with oxalate of ammonium, which 
will throw down the calcium as oxalate of calcium ; 
the chlorine must be precipitated by nitrate of silver. 
The water should also be tested for an alkali with 
red litmus paper; if, upon the addition of a little 
chloride of iron, the water turns blue, salicylic acid 
is present. Albert Smith. 


UNFERMENTED BREAD. 

[14316.}—IN reply to Daghbert ” (letter 14266, 
p. 170), I have to say that our bread never becomes 
moister with age. Can he or any one else tell me 
wiy carbonio acid gas is used in the manufacture of 
“ alrated bread.’? Would not common air expand 
as well with heat? A chemist of some note 
cautioned me some years ago against eating bread so 
called, having found in it, he said, the mould of 
potatoes, and the mould of Leans, and alum.” 


There seems to be a misprint in the letter of 
“ Daghbhert,’’ as regards the quantity of flour and 
meal. It is more likely 2lb. than 131b., for which he 
uses 110 grains of bicarbonate of soda. I observe 
that his relative proportions of soda and acid to 
each other are exactly the same as my own. 


A Physician. 


CONTINUOUS BRAKES. 


11317. —IN letter 14262, p. 169, of the ENGLISH 
MECHANIC, “C. E. S.“ omits all mention of the 
hy draulig brake (E. D. Barker's patent). This 
system is in daily use on the Midland and Great 
Eastern Railways, and gives great satisfaction 
owing to its power and smoothness of action. It is 
also capable of the nicest regulation. Any of your 
readers who have travelled by the 4°40 p. m. train 
from St. Pancras will be able to vouch as to these 


you will | facts. 


As will be seen by reference to the Times of 


may be posted to your residence l = : A 
with instructions how to be dealt with until your | 1 30tb, 1876, at a trial held on the Midland 


ailway, Barker's brake stopped a train running at 
a speed of 50 miles in 15 seconds, and within 200 
yards. This, I believe, is the quickest stop made 
by any system. 

I may add that the hydraulic brake has now been 
made automatic, and that a trial of the new arrange- 
ment will shortly be held on the Great Eastern 
Railway. 


April 27th, F. D. T. 


DDS 


FAST RUNS OF EARLY LOCOMOTIVES. 

| 14318.}—IN answer to“ E. H. E.,“ letter 14261, 
I send a shortened account of some runs, which 
were carcfully observed in the earliest days of rail- 
ways. I select one on cach of the lesser, and three 
on each of the greater lines: 


May 10, 1878. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 685. 


221 


E 

Line. Date, | Werhe ot) Disanee) eee 4 Binning | E a a > 

À TE 

1. Arbroath & Forfar......... 1839 Sep. 13 109 770 Ea Victorin 8 6 31-25 Gas 19°88 

2. Birmingham & Derby Jn.) „ Dec. 5 62,312 23} Derwent 31 3 37 ˙5 6°04 | 26°09 

3. Dundec & Arbroath ...... „ Sep. 12 7,661 123 Griffin 30 | 4 | 3571] 937 | 20°84 

4. Garnkirk & Glasgow.. „ Sep. 3 15,000 8 Garnkirk 278 | 3 | — | — | 17-58 

5. Grand Junction . . . „ Oct.14! 61,504 311 Olio 66} 2 6818 1071 | 30°92 

do. „ Nov. 134 88,928 101 Lucifer | ict | — (68.18 892 30 86 

do. » Nov. 15, not stated 10} Camil'a 97, | — | 69-18! 10°62 | 33°85 

6. Great Western. .. . » July k 85,760 30 Neptune J 60% | 3 50 6 27-88 

do. s» Aug. 1 39,698 18 Vulcan | 273 3 50 9°20 | 28°32 

do. „ Dec. 13} 76,182 17} Bacchus 37} | 2 50 920 27°97 

7. Leeds & Selby . . , Oct. 31] 55, 168 20 Dart 50% 4 4411 9°20) 23˙66 
8. Liverpool & Manchester ,, Nov. 11 50,563 14} Milo 28 1 | 50 16°30 | 30°55 
9. London & Birmingham... ,, Oct. 12 83,925 108 No. 75 2303 7 50 7°89 | 26°78 
do. „ Dec. 12 9,788 311 No. 30 735 3 40˙87 | 10-41 | 25°60 

do. do. 107,736 20 No. 18 412 1 | 41-66 | 12:29 | 28°95 

10. London & Croydon. . „ July 18} 42,080 10:37 Surrey 2513 4 50 797 21710 
11. London & South. Western ,, April 8 58,096 15 Sam Blick 38} | 4 «| 3636 | 15:38 | 23-46 
do. do. 96,132 38 Jupiter 713 4 40 | 17-64} 31°78 

do. „ Aug. 23, 103,596 38 Renown 92} 6 50 | 10°16 | 24°67 

12. Newcastle & Carlislo. „ Oct. 17 41,300 13 Wellington 3012 4166919 | 25-28 
13. North Union . . . . . „ For. 28 55,800 6} No.6 12 — |375 | 23-43 | 31°25 
14. Stockton & Darlington. .], Sep. 25 17,196 18} Arrow 435 4 | 42°85} 4°28 |253 
15. York & N. Midland „ Oet. 20 33,886 14 York 351 | 2 | 35°71} 15-46 | 23°66 


These particulars are taken from Whishaw’s 
work on railwaye—a book now, I believe, not often 
met with. More are added, for which there is not 
space here. The steam pressure in all these cases is 
stated not to have exceeded 55lb. per square inch. 
I hope shortly to answer the other queries which 
have lately been addreased to me. Itzaex. 


ROUND v. SQUARE. 


(14819. -As “J. G.’s” letter in the Amateur 
Mechanical Society’s Journal has been copied inte 
the ENGLISH MECHANIC I may as well take this 
opportunity of replying to that part of it which 
appears addressed to me, instead of waiting for the 
next number of the Journal. 


I bave not had sufficient experience in the con- 
struction of turning apparatus to know whether it 
would be much easier to make the various instru- 
ments that are carried in the slide-rest with round 
instead of square stems. I should imagine, how- 
ever, that the well in which they are carried can be 
more readily made square than round, as in the 
former case it would probably be shaped by the 

ing machine, leaving little for the fileto do. For 
such tools as the eccentric cutter and drill I suppose 
one form would answer as well as the other, but for 
the vertical and horizontal cutting frames I think 
the square form must be the best, as the instrument, 
when dropped into the well and secured there, is in 
ita proper position for work without any adjustment; 
s0, on the whole, I am inclined to fancy that nothing 
would be gained by departing from the old forms. 


G. C. ©. 


MORE WASTE OF NATIONAL MONEY. 


114320.]—Ir would seem that waste of money with 
regard to the late Scientific Loan Collection is not 
yet at an end. I have just received a sort of diploma 
of thanks for my contribution to it. This diploma 
has an engraved framework, and my name printed. 
Can childishness go further? Next will be a diploma 
of thanks from the grocers to each buyer of IIb. of 
tea. A letter of thanks in a few instances would 
have been all very well, perhaps even a printed form 
for it; but to make it a sort of certificate of merit, 
and priot the name to each, is simply the very 
wantonness of waste. Aliquando. 


ERRATUNM.—Letter 14266 (p. 170), for“ 131b. 
flour and meal” read Iilb.“ - DAGRBERT. 

ERRATA.— Letter 14274 —For lined” (lines 10 
and 12) read ‘‘ hind’’; for lighter (line 23) read 
“ higher.” —ALDERLEY EDGE. 


The Oldest American Land Plant.—Relics of 


| terrestrial vegotation of extreme antiquity have been 


found in Ohio by Professor Claypole, of Antioch 
College. During a geological excursion, one of his 
students called attention to a slab of fossiliferous 
limestone from the Clinton beds, which are of Upper 
Silurian age. This specimen is notable for present- 
ing vegetable impressions, which are strikingly 
suggestive of a Lepidodendron stem. In studying 
the character of the plant Professor Claypole has 
bad the benefit of Dr. Dawson’s advice. Probably 
it belongs to a new genns, closely related to Lepi- 
dodendron, for which the name Glyptodendron is 
suggested—a name which refers to the sculpturing 
of the stem. The interest of the discovery lies in the 
fact that indisputable traces of Jand plants had not 
previously been found in America on so low a 
geological horizon. Nor, indeed, had remains of 
arborescent vegetation been found in strata of this 
age, either in the Old or inthe Now World. 


The Best Form of Engine.—The economy of 
the best form of engine may be fairly judged from 
the following remarkable proposition received by 
the Philadelphia Water Committee recently —‘‘ W. 
H. McFadden, Esq , Chief Engineer Water Depart- 
ment.—Sir,—Referring to the reccommendation in 
your last report, on page 38, we would respectfully 
submit for your censideration the following proposi- 
tion:—We propose to furnish steam pumping 
machinery and foundations, boilers, and air vessels 
complete, with all valves and attachments inside of 
house, to the pumping mains proposed to connect 
with the distributing pipes of Belmont Waterworks, 
on the east side of the Schuylkill river, and operate 
the same, furnishing all coal, stores, and supplies, 
provide attendants, and maintain repairs free of all 
cost to the city in the first cost and operating 
expenses, fer the same eum per million of gallons 
pumped as it now costs the Belmont Works, as 
exhibited in your last report, that being the lowest 
cost for steam pumpage in the list. At the expira- 
tion of five years fot the time the machinery is 
started, it shall all become the property of the city 
of Philadelphia, without further cost or expense. 
Ground and houses to be furnished by the city, and 
located at Schuylkill Works, as named in your re- 
commendation. The water department is to so 
arrange its pipes that any excess of pumping not re- 
quired on the east side can flow into the Belmont 
basin, in order that continuous pumpage can be 
maintained. The machinery to be capable of pump- 
ing fourteen million gallons per twenty-four hours. 
The quantity of water pumped to be determined by 
the method now used by the department, and pay- 
ment to be made quarterly on quantities certified by 
the chief of the department. Respectfully submitted 
by the W. Camp and Sons’ Steam Engine and Boiler 
Company.”’ 


REPLIES TO QUERIES. 


— — 


„% In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, 
the title and number of the query asked. 


[31878.]—Engines on the Somerset and Dorset 
Joint Railway.—The existence of the engines upon 
the Somerset and Dorset Railway is moat con- 
clusively proved by your correspondent, “ S. D. J. R. 
Loco.,” page 97. I have, after making most careful 
inquiries, and also seeing the engines myself, three 
times asserted the existence of these engines. It 
was not my intention to have wasted any more time 
to prove that enzines have been built by the South- 
Western and Midland Railways for the joint line, as 
it is a fact. “The New Clock.” page 170, states 
that your correspondent, “S. D. J. R. Loco.,” did 
not go to Niue Elms to test boilers. Thisis useless, 
as I know an engineer who waa present at Derby 
and Nine Elms when the boilers were tested. and 
the representative of the Someract and Dorset Loco- 
motive Department was also present. Nine Elms 
Works,” page 145, makes the extraordinary state- 
ment that the Locomotive department of the 
Somerset and Dorset Joint Railway is under the 
control of Mr. Johnson, of the Midland.” This is 
not the case, as the locomotive and carriage 
superintendent of that railway is Mr. B.S. Fisher, 
and he has full control over the whole joint rolling 
stock. If your correspondent requires further proof 
of the existence of Mr. Fisher, will he take the 
tronble to look at Bradshaw,” page 43 7—C. E. S. 


[32040.]—Scotch Expresses (U. G) — The fastest 
Scotch trains are the 10 a.m. G. N. King's Cross to 
Edinburgh, and 10 a.m. N. B. Elinburgh to King’s 
Cross, time 9 hours, which is well kept. The former 
has been timed to leave King’s Cross at 10 a.m. for 
upwards of 20 years. and for a very long time has 
been known as the Flying Scotchman. The late Mr. 
William Nimmo (better known as the Scotch guard) 
made three journeys a week in charge of this train, 
from its commencement as within a short time 
of hisdeath.—AN OLD G. N. 


32209.] — Systematic Memory.—I used an arti- 
fielal system of memory at one time to some extent, 
but in practice I never could be certain whether I 
remembered the mnemonic first, and the fact after- 
wards; or the fact first, and the mnemonic after- 
wards: and I am strongly inclined to think that the 
pith of the matter lies in this, that as soon as you 
have spent sufficient brain work over a fact as to 
devise a mnemonic for it, you remember it in the 
ordinary way.—WM. JOHN GREY. 

[82405.J—B. Sc. Examination (U.Q.).—I do not 
know what the questions were that were given at the 
L.U. for the above examinntion, as 1 entered at 
Owen's College, Manchester. But the questions 
were very simple, and the substance and solutions 
given to analyse were very easy. The practical 
examination occupies two hours, during which time 
you will have to make an analysis of two solutions 
and one solid. The practical work could easily be 
got up from Jarman's Qualitative Analysis,” a 
most excellent book for any one getting up the 
subject alone. If there is anything in which I can 
be of any assistance to you, let me know through the 
ENGLISH MECHANIC queries.—D. A. N., lst B. Sc., 
1877. 

(32482.] — Narrow Gauge, Origin of. — The 
reason assigned by E. M. R.“ for the gauge bein 
Aft. 8hin. is correct as far as it goes; but he shoul 
go further back, and find out why the tram-rails 
were exactly bft. outside measure. It is commenly 
believed that the gauge was merely adapted from 
the wooden tramways which had been laid down to 
suit the carts in use in the North, without any 
thought of whether or not 5ft. or 4ft. 8}in. would be 
a suitable gauge for a railway. The fact is, rails 
were down before flanges were used, and as there 
was no reason to alter the gauge when flanges came 
into vogue, so there was none when the locomotive 
was introduced.—B. K. J. 

[32485.]— Boiler Flues.— A Junior” should 
read Boiler and Factory Cbimneys, by Robert 
Wilson, published by Lockwood & Co., or ace p. 219, 
Vol. XXIII. of ENGLISH MECHANIC for a paper by 
Mr. Robert Briggs. Too many considerations enter 
into the question for any one to give a rule that will 
answer in all cases.—M. P. 

32507.]—Joints in Pipes.— John” should get 
Warn's Sheet-Metal Worker's Instructor,“ in 
which he would have the methods of planning out 
the metal for all kinds of forms. The way to cut 
metal sheets so as to be able to make up a good 
joint was illustrated in this journal some time back, 
but I forget when.— M. P. 

32515.]— Pri —It may be that in some 
particular design of engine flush-topped fire-boxes 
prime more than those with crown tops, but tbe 
shape of the top can have little to do with the 
priming. About centre of length of boiler is th 
best place for dome.—J. M. T. 

(32633.]—@ulphuric Acid.— Tho method of 
obtaining sulphuric acid (sp. gr. 1°845) given by 
Arthur Alfred is new and amusing.— WM. JOHN 
Grey. 

(32547.]—Railway Rates.—" Corcyra” (p. 173) 
says I am very lame on this point, and seems to 
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think that because a railway company exists by 
virtue of an Act of Parliament the directors and 
shareholders are to serve the public for very little or 
no pay. The dividends paid by railway companies 
are not particularly bigh, and day by day their 
expenses become greater. It is not, in my opinion, 
the monopoly which causes a company to seek an 
Actof Parliament, but in order to obtain possession 
of the requisite premises and land, as any man can 
(supposing he owns the land and has the capital at 
command) construct a railway, subject to the 
general laws which control such matters; and there 
is in these laws a provision made against undue 
preference, and, all things being equal, a company 
cannot charge more to one firm than another for the 
same class of goods; but in this case all things are 
not equal, and the company has an undoubted right 
to make a contract for the conveyance of a large 
quantity of goods. Railway companies do not 
einer own all the rolling stock they use ; they can 
and do hire it as occasion may require, and it would 
be absurd to expect them to keep trucks waiting for 
goods which may or may not come without receiving 
remuneration in some shape or form. Take the 
case of a contract passenger ticket, say, for six 
months. You will get a certain discount, or for 
payment of one fare per day you may make three or 
four journeys. In this case they make a reduction 
upon being guaranteed a certain amount—the same 
with the other.— Os. 


[825538.)—-G.W.R. Broad-Gauge Engines.—! 
am extremely obliged to Helios for the informa- 
tion about the twelve engines. but I think he is 
hardly correct in saying only a few of them can run 
from London to Swindon without the aid of a water 
crane, as since Helios’s’’ letter I was at 


Paddington, and saw Tartar start with the Dutch- | be 


man. I asked the driver whether he had any difficulty 
in making the run from London to Swindon without 
taking in water. He said no, not in the least—two 
of the engines do it every day, one up and the other 
down. He said only the other day be came from 
Bristol to London without taking in water, and 
could have run 30 miles further. As you will see by 
letter 32703 in last week's MECHANIC a good many 
of the above class take the Dutchman in turn. Most 
of the tenders must be of very much the same size. 
By the bye, the longest run without a stop in 
England is made by these engines — viz., from 
Paddington to Bath by the 9 p.m. mail, and corre- 
sponding up train (distance being 1063 miles). As 
to the G.W.R. narrow gauge taking 20 minutes 
longer to ran the same distance (deducting the atop) 
than the G.N.R., the G. W. R. are not noted for 
quick running on the narrow gauge, although their 
engines are very good, the dimensions of which 
appeared in the ENGLIsH MeEcHANIO of 8th of 
February, having a tractive force of about 96lb. to 
the square inch. Although hardly able to attain the 
15 coach test they are very fair engines. There is 
no other railway runs so many really fast trains as 
the G.N.R. does from London to Peterborough, but 
if you compare their fastest—viz., the Scotchman— 
with the Dutchman (broad gauge) the latter's ranning 
is fastest. The Scotchman, running from King's- 
cross to Grantham, 105 miles, takes 2 hours and 
10 minutes, er at about 48} miles per hour, whereas 
the Dutchman travels frem Paddington to Bath, 
106; miles, in 3 hours and 12 minutes, or at about 
48} miles per hour. But it must be reinembered 
that in the meantime it has been standing 10 minutes 
at Swindon. The speed to Bath is really 53 miles 
per hour, not taking into account the extra slowing 
and starting. It is evident which is the fastest. 
I came up last summer in the Dutchman from 
Swindon to London. We did it in exactly the 
allowed time, 1 hour 27 minutes. Owing to the 
slacking at Didcot on account of the curve the speed 
on other parts of the lineis pretty fast. We did in 
one hour 56 miles, and during the quickest half we 
did 31 miles in 30 minutes, the greatest speed 
attained being about 68 miles per hour.—H. 


eae concrete Blocks.—To “IRISHMAN.” 
If you would kindly give the modus operandi of 
erecting buildings, cottages, &c., with concrete, 
stating tho materials best adapted, and the con- 
stituent proportions of the same, it would, I have no 
doubt, interest many readers of ours.“ I have 
heard of a large block of houses, five atories high, 
being erected (I believe) in Birmingham. Can any 
one say if such is the case, and name the locality 
where situate ?—PAUL Pry. 


(32578.]—Brakes.—In answer to L. L.,“ p. 148, 
the Midland Company intend to fit ten more engines 
of 1,290 and 1,322 classes of express engines with a 
vacuum brake, as more engines are required with 
this brake at Liverpool and Manchester. It has not 
ro been decided whether the Smith’s vacuum is to 

fitted to these engines or tbe “ Improved Smith's,“ 
now known as Hardy’s Vacuum Brake.” Helios“ 
and B. H., Solr.,“ page 148, state that Barker's 
brake will shortly be made self. acting.“ I shall be 
glad if they will give further particulars upon this 
subject as soon as the train is really fitted. More 
than a year ago I saw the diagrams showing 
“ Barker’s automatic apparatus.“ Since that time 
rumours have at least ten times been in circulation 
that, a train was being fitted with Barker's auto- 
matic brake.“ Sometimes it was to be upon the 
Midland, or the Brighton, or Great Eastern, or 
Glasgow and South-Western Railways. These 
rumours no doubt took their rise from the fact that 
many people think that Barker's No. 2 brake, as 
used on the Midland engines Nos. 132 and 135, is 


Barker's automatic.“ This is not the case. The 
Great Eastern Railway Company have 65 carriages 
and vans fitted with Barker's first or No. 1 brake. 
In this arrangement the brake is under the control 
of the gaards only. ‘This company intended to fit 
an engine and train with the No. 2 system, which is 
worked by the driver, but is not self-acting in case 
of accident. Is this the train to which B. H., Solr., 
and Helios” refer ?— C. E. 8. 


[32592.]— Surface Condensation.—I am so 
to say that I fail to understand Beaver's sketc 
and description, ou p. 149, of what he believes to be 
tbe best way of disposing of exhaust steam; and, 
being myself interested in utilising the water con- 
densed from steam that bas already done its work 
in the cylinder of a steam-engine, I should feel 
obliged if he would enlighten me on various points 
connected with his surface-condenser, or, rather, 
feed-water heater, as an engine fitted with this 
apparatus could hardly be called a condensing engine, 
as no vacuum would be found in the condenser, and 
the pressure of the exhaust steam would not be less 
than that of the atmosphere. In my case tbis would 
not matter, and I should be very glad to adopt some 
simple arrangement (as have ro doubt the 
“ Beaver’s’’ plan is) for condensing the exhaust 
steam from a 20 h.-p. double horizontal cylinder 
high-pressure engine, as, during the summer months, 
the supply of water for the boiler is insufficient, and 
I should be very pleased if Beaver or any other 
correspondent would kindly give me any hints how 
to do this effectively. Now, with regard to the plan 
described in your last number, it appears to me to 
consist of a sheet of corrugated iron bolted to 
another flat plate; but neither A. B, nor C, gives any 
clue as to the manner in which the steam circulates 
tween them. I fear corrugated iron would be 
more rapidly consumed than the 2in. gas barrel he 
mentions having seen in use. I cannot understand 
what is meant by D, one method of putting them 
together reversed ; and the remaining letters do not 
give one any idea of what the general arrangements 
for emptying the condensed steam in the shape of 
water into cistern are like, or why Q, the outlet 
should be in the ashpit. Such an apparatus might 
be of service for stationary engines where the supply 
of water is insufficient; but 1. cannot imagine that 
it would meet the requirements of A. W. E.“ in 
connection with tramway locomotives, as the advan- 
tages to be derived by its adoption would not com- 
pensate for the extra weight and space required for 
it.— MONGIBELLO. 


[82592.]—Surface Condensation.—I do not see 
bew Beaver s condenser (p. 149) could be em- 
ployed on a tramway engine, nor do I quite under- 
stand if it is an air or water surface condenser. 
Unless it is possible to burn tbe exhaust steam, or 
so te superheat it before or after its passage through 
the cylinder as to render it invisible, I think an air 
surface condenser would preferable to water, 
whether used in the form of injection or surrounding 
or passing through tubes. The difficulty seems to 

the providing of sufficient surface, which, if 
operated upon only by the natural current caused 
by the forward motion of the engine, and having to 
be estimated for the maximum summer temperature 
of the air, would bave to be very large—probably 8 
or 10 times the steam-generating surface of the 
boiler. A very large reduction of condensing sur- 
face might doubtlees be permissible if an artificial 
current of air through the tubes or over the sur- 
faces of the condenser could be produced, and this 
might doubtless be done by a fan (which, however, 
would have to be quite noiseless), when, perhaps, a 
surface of 5 times the heating surface of the boiler 
might suffice. A good deal of power would, how- 
ever, be taken up by the fan; but, as the work to 
be done by a street tramway engine is only about 
the actual work of 4 horses at their best, it seems to 
me that there would be power enough disposable for 
this. There are trams existing where a couple of 
borses Lave to draw a weight of 8 tons behind them 
up gradients of 1 in 40, at 4 miles per hour. An 
engine, if to be acommercial success, ought to draw 
double this weight at 6 miles per hour up such gra- 
dients; but I scarcely think that any existing inde- 
pendent engines are capable of doing it. Such an 
amount of work would not be heavy for an ordinary 
locomotive of, say, 7 or 8 tonsin weight: but this 
class of engine has the advantage of the steam blast, 
which the street tramway engine has not—at least, 
not at all times, as being inadmissible in the streets 
of a town or city. I do not think that combined 
engines and passenger cars will, as a rule, come into 
extended use. The present large stock of horse 
cars have to be taken account of, and, besides this 
in the event of engine repairs (which is a thing o 
frequent occurrence), the car is rendered for the 
time useless. A very elaborate car of this kind was 
built at Winterthour, to seat 64 persons; gauge, 
39'37in. ; weight exclusive of passengers, 114 tons— 
with passengers, 16 tons; dead weight per passeneer 
seat, 396lb.; 4 axles; two bogie frames; maximum 
weight on each driving axle, 4} tons—on each trail- 
ing axle, 3} tons; greatest length, 42ft.; greatest 
width, 8ft. 4in.; greatest height, 14ft.; adapted to 
curves of 22 yards radius; tangential draught, 
1,650lb., with a steam pressure of 12 atmospberes in 
the boiler, giving off at a speed of about 9} miles 
per hour, 40 h. p.; but, in spite of its being in itself a 
very first-cluss thing, and having even been known 
to take as many as 120 persons over gradients vary- 
ing from 36 to 40 per 1,000, it has neverthelesa been 
discarded, and is offered for sale. I think, there- 
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fore, that an independent engine which can be 
coupled to any of the existing horse cars is the cor- 
rect thing. An engine merely to run on level lines, 
and to replace only 1 or 2 borses in direct draught— 
or, say, 4 or 8 in total number—can be of no com- 
mercial value. On ordinary lines a single borse 
runs 18 miles per day, and draws a load of about 
70cwt. at 6 miles per hour. I do not think that any 
engine can compete against this in point of cost, and 
at Paris I am given to understand that a horse 
tram parallel to one worked by steam is worked at 
a cost of 20 per cent. less than the steam one. The 
application of steam must, therefore, be for heavier 
lines and heavier traffic, so as to replace at least a 
total of 12 to 16 horses. The condensing arrange- 
ment with water is objectionable. There is always 
a difficulty in procuring, and frequent stoppages are 
necessary for taking, water, and if total and cor- 
tinous condensation ia carried out, large quantities 
must be taken even for short runs. Air surface 
condensation, or a system of burning the steam or 
otherwise rendering it invisible, is, in my opinion, 
the only proper way, and I shall be very glad if 
Beaver or any other of our friends would give 
his or their opinions. The first cost of engine is 
also important, and ought not to exceed the price of 
the total number of horses it can effectively replace, 
as repairs and depreciation are likely to be very 
heavy items (I have heard of no less than 5 axle 
breakages, with only3 or 4 engines in use, within a 
period of 9 months from starting). In considering 
the number of horses such an engine is to replace, 
we cannot calculate upon much increase of speed, as 
this is restricted to very nearly the ordinary rate of 
horse trams. This is particularly the case in the 
gradual introduction of steam traction on trams at 
present worked by horses, as the engine could only 
take its proper place amongst the courses, and there- 
fore only run at same speed.—A. W. E. 


32666.]—Heart.—I am not a medical man, but 
will answer to the best of my ability. The symptoms, 
I should thiuk, indicate a diseased heart. I should 
not try electricity nor any remedy until you know 
further. The failure of medical advice may have 
arisen from want of experience in auscultation. If 
you were to apply to a good physician he could, by 
an examination of your chest, judging by appear- 
ance, touch, sounds heard by means of the stetho- 
scope, and the peculiar manner of beat of the pulse, 
very probably arrive at whether they arise from 
malformation, fatty degeneration, or a disordered 
state of the involuntary nervous system—i.e., the 
sympathetic. This is very important for you to 
know, and will regulate all treatment, Physiology 
teaches that excitement of the involuntary nerves 
accelerates the action of the heart, and undoubtedly 
continued mental depression will have the very 
opposite effect, Should it be the latter no doubt 
a tonic course will be ordered, such as iron, quinine, 
an entire absence from all anxiety and worry being 
very essential; regular diet, and if you can r it, 
a salt - water sponge-bath occasionally. Asa parting 
word don't fail to get further advice. —THEO Izob. 
32674.) — Cornish Pumping Engine. — If 
“E, J.“ is interested in Cornish “ pit-work” he 
would do well to read An Essay on Cornish Mime 
Drainage,” by S. Michell and J. T. Letcher, pub- 
lished by Lake and Co., Falmouth, which gives a 
good description of all the parts helow the outer end 
of the engine beam. For double-beat valves and the 
Cornish engine he could not do better than read 
Bourne on the Steam-Engine.”—MoNnGIBELLO, 
(32675.|—Soap Making.—German soap: — let. 
extra pale yellow. 20. oil of lavender, foreign, 40. oil 
of cloves, 402. cassia, I os. wintergreen, loz, sassa- 
fras, joz. oil of aniseed, loz. oil of carraway, 40x 
citronelle, 40z. peppermint, 7oz. vermilion colour 
dissolved in water. 12lb. marine soap included in 
weight. (As ‘‘ Perfumer” addresses me I take it he 
has read what I have written before, and will 
remember what I said of these last two. I give the 
receipts as I find them. If there is anything not 
clear, I will help him all I can.) Sunflower oil 
soap: — 100·. oil of lavender extract, 50z. oil of cassia 
loz. oil of wintergreen, 2oz. oil of citronelle, oz. oi 
of verbena, lcwt. extra pale yellow, 2lb. palm oil 
colour. 12lb, marine soap included in the weight. 
Milk of roses :—Sweet almonds, !40z., white oil soap 
2 drachms, cold cream 12o0z., spirits of wine loz., 
rose water 1 pint, otto de rose 4drops. Blanch the 
almonds, beat till of a soft paste, add gradually the 
rose-water, and strain, beat also the soap with a. 
little rose-water, and add the cold cream by degrees 
mix the almond liquor, soap, and cold cream, an 
lastly the otto dissolved in the spirits of wine. 
Scent for Circassian cream: — Otto of roses 
4 drachms, essence of bergamot 2oz., essence of 
lemon 20z., oil of lavender 20z., Circassian cream, 
lard lb., olive oil 80z., white wex 4oz., alkanet root, 
q. s. lioz. of above scent.—PIMPERNEL. 
(32681.|—The Rhine.—I have just returned from 
a run up the Rhine. May and June are good months. 
The vine, a disappointing plant, is not ripe till 
August and September. Coblentzisa pleasant town 
at which to a and from it excursions by boat and 
rail can easily made to all parts. I found the 
Anker Hotel comfortable and reasonable. There is 
an English Church service in the Augusta Palace, 
and the gardens are a pleasant promenade. Higher 
up, and 40 minutes from the Rhine by bns, is 
Schlangenbad, a delightful village in the hills, an 
English doctor, and good hotels. I went to the 
Victoria, good and cheap. English is spoken at both 
the houses, and is, in fact, at most hotels, I should. 
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say do not stay at Wiesbaden ; it is in a basin, and 
is enervating, though it has great attractions for 
pleasure-seekers. Tho best route is vid Flushing to 
Cologne. then by boat. For Schlangenbad. Eltville 
is the point of debarkation. Eltville, Biebrich, or 
Boppard are fairly good places to stay at.—PONTO. 


[82718.] — The Knitting Machine. — Lamb's 
machine is the only machine that will knit a stock- 
ing all complete, to any size or shape. I bave one, 
and can knit anything with it from 180 stitches down 
to 3.—Cnras. LANGDON. 


($2720.])—Canvas Canoe.—In my reply last week, 
for good broad and deep keel read, broad beam 
and deep keel. —ELDNAR. 


[32723 ]— Camera Obscura. — Your summer- 
konse will do well for a camera Obecura. The requi- 
sites will be a plano-convex lens, 5 to 6in. diameter, 
and 4ft. focus, a piece of thin patent plate mirror, 
10in. by 6in., mounted in a chamber, so that it can 
be moved from 40 to 50 degrees, the convex surface 
of lens baing downwards. The table should be made 
of a hoop 3ft. in diameter, fastened with stays 
to a central screw moving on another screw for 
adjustment; or. what is better, should be suspended 
by cords to pulleys in roof, and weights on other 
side, so that the ring can be adjusted with ease. 
calico or canvas should be fastened loosely on to 
ring, so that it will form a concave hollow ; then 
whitewash the whole several times, so as to obtain a 
good surface to receive the image on.—W. J. Lan- 
CASTER. 


$2724. |—Canaries.—If “ Perplexed Photo” will 

re a piece of used linen or calico, let it be thin and 
a little used, as if new it would not adapt itself te 
the cage so well; let it be large enough to come down 
from 2 6 ng aa 1 5 an o = roma about the 
cage, let i id loosely on the top of the cage; put 
it on at bed-time. The bird will soon get ased to it. 
Take it off the first thing in the morning when 
rising, examine the cloth, and kill the ticks that 
will be then on it. I find them on both sides of the 
cloth. The same cloth will be of use constantly 
only when too dirty let it be washed. I have tried 
this for more than a year. and now I don’t find one 
where before I killed a dozen. I also examine the 
door of the cage round about, and all the joints, as I 
have found them before now in the notch of the 
perches.— James M‘CLENAHAN. 


[30725] Burdi Porches.—I am a great admirer 
of the “‘ Animal World,” published by the Societ 
for the Prevention of Cruelty to Animals, and 
read an article in it which highly recommended the 
perches to be flat on the top and to have the edges 
rounded, about jin. broad, and full din. thick.— 
James M'CLENAHAN. 


(32729.}—Chemistry.—In carbonic oxide there is 
no condensation, so that one volume contains half a 
volume of C, and half a volume of O, hence to con- 
vert the carbonic oxide into carbonic anhydride half 
a volume of oxygen is necessary. This, then, would 
form one volume of carbonic anhydride, and leave 
one and a half volumes of oxygen after ignition.— 
W. J. LANCASTER. i 


[32736.] — Batteries. The, Léclanché is the 
battery generally used for electric bells, as there is 
little or no waste when out of action. Fuller's 
battery bids fair to be employed in future. Zinc is 
the positive and carbon the negative element. The 
zinc is placed in a porous cell with water and about 
2oz. of mercary. he carbon is placed in a glass or 
earthenware cell, with a saturated solution of 
bichromate of potash, to which is added abouta one- 
twentieth part of sulphuric acid. It is almost need- 
less to say that the porous cell is placed inside the 
glass or earthenware cell. Both bells could be 
worked by one battery if you had three wires, but 
would require two batteries if you bad only two 
wires. If Teleph“ requires a sketch of the con- 
nections or other information, I shall be happy to 
oblige him.—JoHN EARL CLARE, Liverpool. 


[82737.]— Welding Copper.—Take 1 part of 

phosphate of soda, and 2 parts of boracic acid. This 
welding powder should be strewn on the surface of 
the copper at a red heat; the pieces should then be 
heated up toa full cherry red or yellow heat, and 
brought immediately under the hammer, when they 
may be as readily welded as iron itself. 1. Care 
must be taken that no charcoal or other solid carbon 
comes in contact with the points to be welded. 2. 
As copper is a much softer metal than iron they 
must, therefore, be so shaped as to be enabled to 
resist such blows as well as may be; and it is also 
well to use a wooden hammer, which does not exer- 
cise SO great a force on account of its lightness.— 
JomnNn R. Eppr. 


132788. — Butterfly Oatohing. — Peacocks and 
admirals are found almost anywhere in August and 
te=nber, but swallowtails only in the Cambridge- 
shire fens. The middle of the day, from 13 till 2, is 
the best time for butterflies. The laurel or cyanide 
bottle used for killing the apecimens will also destroy 
the parasites sometimes found on butterflies, eape- 
cially on M. Galathea. “Young Entomologist” 
should provide himself with Stainton’s or Newman’s 
Butterflies and Moths,” where he will find all the 
information he requires.—INQUISITIVE. 

(32738. {= Butterfly Catching. — Swallowtails 
(P. Machaon) are only to be obtained in the 
Cambridgeshire fens. e red admiral (Atalanta) 
and the peacock (Io) are best bred. The æ can 
he easily obtained at the beginning of Angust in any 
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lane where the nettle grows freely. The insects that 
attack the perfect insects are mites, and in order to 
keep them out the cases should be as nearly airtight 
as possible, and a small piece of camphor should be 
kept in each drawer.— WALLASEY. 


ae \ eS Telescope.—As to the apparent size 
of the planets you may mistaken. Very few 
amateurs can determine how much larger a planet 
appears through a telescope than with the naked eye. 
Bat one thing you can easily find out—viz , whether 
the objects seen are surrounded by halos of colour ; 
if there is little or no colour, and only a little misty 
appearance. it is not so bad as some of the £5 Sin. 
telescopes I have bad the pleasure of looking through. 
I should, some day, be s0 pleased to see the gentle- 
man who saw the knitting needles and th three 
miles off! The op ap should be tight, and 
should be so arranged as just to cut the end of tele- 
scope when looking throngh from eyepiece end. I 
should not advise you to have a Barlow lens fitted to 
this telescope. Better sell the telescope, and get a 
good one. You would only waste time and money 
by endeavouring to use it. The only part wan 
for a Barlow is the sliding tube which takes the eye- 
pieces. The day eyepiece should have four lenses, 
the as wo.—W. J. LANCASTER. 


(82743.)—Handbook.—I think! Popular Astro- 
nomy,” by Sir George B. Airy. will be the sort of 
book you want. It is 2s. 6d.— H. P. 


ee Ehotosrephis Lenses.—The lenses 
are much better when mounted rigidly, for two 
reasons—first, and most important, ase they are 
always in centre; and, secondly, because they cannot 
be misplaced. You will at once see from these 
remarks that the lenses must be firm, ard not loose 


in any way.—W. J. LANCASTER. 
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[32744 — Photographie Lenses. The on!y evil 
attending the eccentricity of your pairs of lenses 
weuld be the throwing of the picture on the ground- 
glass out of centre by the same amount as the 
eccentricity of the lenses. It could not deteriorate 
the picture in any way. I should say the loose lenses 
ars preferable, because they may be cleaned easier. 
—PERDU. 


[32745.]—Lens.— The objection to the use of yonr 
photo lenses as astronomical lenses would be their 
short focus. When this is so short that the lines 
drawn from the edges of the lens to the fecal point 
inclose an angle greater than 10° or 12° spherical 
aberration ensues—that is, all the rays do not meet 
at the focal point, and consequently all that part of 
the picture passing near the edge of the class 
appears misty. This in the camera, where sbort focus 
is necessary, is obvia by the use of stops; in the 
astronomical telescope by using lenses of long focus. 
By using stops in a telescope you would diminish the 

eld too much. Yon might try it asa land telescope, 
however, but first take out your stops and see what 
sort of an image you get on the ground-glass.— 

ERDU, 


(32745.]—ILens.—None of the lenses would be at 
all suitable for a telescope. The focus is too short 
when compared with the diameter.— W. J. Lan- 
CASTER. ' 


(32750 ]—Circular Baw. —The inclosed rough 
sketch will show you, I think, clearly how to use 
your saw in your lathe. It would be best in iron, and 
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TOP VIEW 
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conld be made very light. The dotted line is to 
remind you to make the bottom side like that of your 
loose headstock.—X. X. 


223 


[(32750.]—Circular Saw.—The following descrip- 
tion of a makeshift fixing of a small circular saw as 
executed by myself, and which answers for rongh 
purposes, may help the querist to what he requires. A 
lft. Jin. screw bolt, two nuts, and washers, the bolt 
centred for lathe centres and driven by ordinary driver 


off mandrel served to mount the sawon. To the 
T-rest, by means of wood screws through holes 
drilled in rest, was secu a stout cross piece of 
wood, and on to that a wooden bench, the section of 
the whole appearing asin figure. This arrangement 
is easily and expeditiously disconnected. I leave out 
sundry detaile which are self-suggestive.—C. O. 
(82751.]—Wheel-Cutting Machine.—The in- 
closed sketch is an idea of mine, taken from 2 or 3 
sorts of wheel-cutting machines. I think you will 
easily see it will cut any wheel. Q, quadrants, with 
a slot the whole distance; X, a plate pivoted at P, 
and can be set anywhere in the quadrant by the set 
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screws, S; Z, a slide, which can be worked up and 
down by the sorew and handle, T; the slide pivots on 
K, and is fastened to the plate, X, at N. 0 
pedestals will easily be seen to be a part of the slide, 
aving the cutter shaft through them. In the side 
view I have given the machine cutting a bevel w 
tbe wheel being altered underneath the table by 
turning the spur wheel to the next tooth, the epring, 
M, keeping it to its place. W, a slide. worked back- 
wards or forwards by the ecrew, V. The blank 
wheel to be cut is screwed on to an upright post, 
which is stiff, but turns round on tbe slide, W. This 
slide should have a slot in it in the P to P direction 
for skew bevels. The wheel underneath the table 
must have, of course, the same, or a multiple namber 
of teeth as required to be cut. Should J. C.” want 
any, 3 particulars I shall be glad to help him.— 


[32752.]—Lepidoptera.—Bntterflies and moths 
do not require stuffing, *‘ Beginner will only spoil 
his specimens if he attempts it. For information as 
to the best mode of setting insects he should read 
Notes on Collecting and Preserving Natural 
History Cede Dr. Knagg’s Lepidopterist's 
Guide, or Rev. J. Greene's Insect Hunter’s Com- 
panion.““— INOVUISTITIVX. 

f 32752. ] — Lepidoptera. — I would advise 
Beginner not to attempt stuffing any butterflies 
or moths. I know it is recommended in some books 
on eutomology, but I have never found it necessary 
to stuff any insects in my collection, and I have 
some Gin. across the wings. I set all my insects on 
wooden blocks, each block being made to hold three 
specimens. There is a groove along the centre for 
the body, and the wings are held in position by co 
wound lengthwise round block and over ex 
wings.— WALLASEY. 


32787.] — Bafety-valve Question. Suspend 
over the safety-valve. in its proper position, a scale 
beam and pair of scale-boards, having the beam ver- 
tically over the lever of the safety-valve. Through 
the centre of one scale- ; say A, pass a hook 
with a large mushroom head to it, to prevent it 
slipping through the scale-board; and to the hook 
suspend a wire, with the ends hanging down. Now 
balance scale-boards, B, next secure the ends 
of the wire to the pin that through the valve 
link and lever. The valve being 2in. diameter, the 
area of the valve will be 3:1416 sq. in. Hence 
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31416 x 60lb. = 188'5lb., the further weight to be | mind that if all are not equally successful, neither 
placed in the scale-board, B, to represent the force have all the same advantage as regards water and 
of steam exerted on the safety-valve at GOlb. pressure position, and we may take it as an established fact 
per eq. in. Lastly, tothe suspending link to which the that the large brewers commanding great capital, 
working weight is to be attached on the end of the | and being able to take advantage of all the newest 
lever furthest from the fulcrum, hang on sufficient discoveries in machinery and science, besides 
weights to justly balance the 188'5]b., &c., placed in | intrusting their brewing to the superintendence of 
the scale-board, B, when the requisite working | a trained scientific brewer, must of necessity be able 
weight will be determined. Provide the working | successfully to compete both in quality and price of 
weight. The lever may be graduated to show, 50, the article with a mam having little, if any, capital, 
40, 30, and 20lb. pressure on the safety-valve by | and who, im all probability, has only been able to 
following out the method described above, using the acquire a rough and very limited knowledge of the 
said working weight at various determined distances | business, having to pay a higher price for bis malt 
from the fulcrum of the lever.—S. J. and hops, and whose plant is generally of a very 
32767. Bafety- valve Question —There is a primitive description. Depend upon it, if ever we 

little difficulty in answering this question as it have a beer law passed to restrict large brewers 
stands, owing either to a misprint or to an over- | from owning retail houses, man I much doubt the 
sight in the description of lever. Assuming the ; Possibility of), that it will not benefit the public 
lever to be 24in. long from centre of fulcrum to | Consumer in the slightest degree. The estimation 
where the weight is to be suspended, and 2in. long of the original gravity of beer and the percentage of 
from fulcrum to centre of valve, the following will | alcohol contained in it, requires considerable care 
be the reply to the question. If the effective diameter and manipulative ge besides rather expensive 
of the valve is 2in., asa circle 2in. diameter contains apparatus; but as, perhaps, many of our readers 
3°14] eq. in., the pressure on the valve at 60lb. per | May wish to try their hands at it, I have forwarded 
sd. in. will be 3'141 x 60 or 188'46lb., tending to | fall instructions, which will be found in another 
raise the valve from its seat. To resist this tendency | part. Casartelli’s dilatometer would not be suitable 
to rise we have first the simple weight of the valve | for the purpose. With regard to the best form of 
and the pressure exercised by the unloaded lever, | building and arrangements of a brewery for ten- 
which together amount to 28lb., which, taken from | barrel brewings. I will write particalars shortly.— 
188'46, leaves 160'40]b. as the pressure remaining to | H. P. Harris, Rotherham. 
be bulanced by the weight acting through the lever. B Experimenter will make 
The lever, if of the dimensions assumed above, is in | his vessel in the form of a flat hopper, with the sides 
the proportion of 1 to 12, so that a weight of one- | making about an angle of 120° with each other, I 
twelfth of 160 46, or 13:371b. (131b. 60z. nearly) is the | think there will be no danger of the shot jamming.— 
Hache dran n be pie pennod, ai ace ae Novus Homo. 

rom centre of vaive, for the Valve to blow off at 32771.] — Wood Lice. — Limewhite the cellar 
60 1b. The 32lb. weight proposed to be used would 1 8 especially in the corners, laid on hot. 
If the operation be repeated two or three times after 
short intervals the enemy will be effectually van- 
quished. Quicklime sprinkled in the corners when 
the limewhite is dry will assist.—INQUISITIVE. 


(32771.)—Wood Lice.—By woodlice A. G.,“ I 
presume, means a species of Oniscus, the trouble- 
some gentlemen who get into garden frames and 
mushroom beds, and roll themselves up into balls 
when disturbed. If so there is nothing for it but to 
catch them. Raw potatoes and turnips, cut in half, 
and scooped out, make excellent traps when placed 
in their haunts and examined daily, so also do boiled 
potatoes put into flower-pots laid on their side. 
If their lurking place can he spotted, a kettle of 
boiling water will give a good account of afew. I 
think coal-tar would keep them away, but it might 
be objectionable in the cellar. — SaAuL RYMEA. 

32776.]—“ Vienna Flute” Organ Stop.—In 
reply to Musicus,” the Vienna flute” is an open 
wooden pipe, remarkable for its circular mouth, its 
tilted wind-channel, and the small pressure of wind 
required to sound it. For convenience, I will select 


give a pressure of 131 16lb. per sq. in., or more than 
double the pressure required. It is necessary that 
dimensions should be taken extremely accurately for 
these calculations.—H. E. H. 


(32769.]—Brewing.—Although I am at all times 
nappy to give information npon brewing matters 
for the benefit of our readers, still I cannot always 
agree with many of the very common notions which 

ple have concerning the trade, and must beg to 

be allowed to contradict any assertion which I may 
know to be incorrect, or based on false assumptions. 
“ Victualler” considers, becausea few largo brewers 
in his neighbourhood own about 90 per cent. of the 
retail houses for miles round, where no other beer 
than that brewed by the owner of the public-honses 
must be sold, that it must of necessity follow the 
large brewers will foist a very inferior beer upon the 
working population. Now to this reasoning I cannot 
assent, and must most decidedly deny it to be the fact. 
Whether it would be more advantageous for the 
public good practically to allow free and unlimited 
opening of public-houses has been tried, and proved 
to be a failure. More publie gonca means increased 
facility for getting drink, and has no beneficial 
effect on the quality of the article sold. The fact of 
a brewer owning a number of public-houses, and 
thus securing to a certain extent what may be 
termed a monopoly, is all the more reason why he 
should be careful to supply kis houses with the best 
article that can be produced in that district; for, 
unless he sells an article which will please the 
majority of his customers, they will not consame it 
in sufficient amount to pay the working expenses of 
the houses, or to leave him a fair return on the 
capital he bas invested. Every one must be aware 
that it takes a very large amount of capital to buy 
public-houses, and capital requires a good return in 
the shape of profit. Is it to be attained, therefore, 
by supplying a bad article, and by so doing restrict- 
ing the amount of trade the houses may be able to 
do? On the other hand, will not a larger trade be 
secured by supplying a first-rate article—thus in- 
creasing the trade, and consequently the profits 
reputation of the brewer? It is of no conse- 
quence what the trade may be, whether that of 
grocer, butcher, ironmonger, or any other, if the 
tradesman does act supply an article suitable to the 
taste of his customers they will go elsewhere for 
what they may require. I contend that it is impos- 
sible for any brewer to have a monopoly in his 
neighbourhood ; he may own a large proportion of 
the public-houses and yet fail to secure the trade, 
unless he can successfully compete with other 
brewers. Are the public-houses the only places where 
beer can be purchased? Is it mot the fact that a 
po number of grocers and general dealers have 
censes to sell off tbe premises ? They can get their 
beer where they like, and are under no obligation to 
the brewers. Yet, what do we find to be really the 
case? Why, that the majority of the persons hold- 
ing out-door licenses get their beer from the large 
brewers in their district, so that they may be able to 
compete with the neighbouring public-houses. 
Again, one how necessary it is that a scientific 
brewer should be employed to manufacture the arti- 
cle-of good quality, and at a cheap rate, does it not 
stand to reason that an extensive firm, being in a 
position to pay a good salary, will secure a first-rate 
scientific brewer with a reputation at atake? 
Whereas a man, making only some ten barrels a 
week, cannot be supposed to have had mnch expe- 
rience in the science of brewing, and, in fact. is 
generally only the rule-of-thumb man who, as Vic- 
tualler himself points out, must soon come to the 
wall, I do not believe there is a brewer in England 
but tries his utmost to produce as good and pleasing 
an article as he possibly can; but we must bear in 
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middle C, accompanying the description with 
measurements and diagrams. (Corresponding parts 
are marked with the same letters in all the figures.) 
The sides, back, and block are put together in the 
usual way; the front, however, is cut the same 
length as the back, and before being glued in 
position has two holes cut in the lower part. One is 
the circular mouth, nearly zin. in diameter, bevelled 
away on the inside so as to form a sharp edge all 
round ; the otker is a rectangular opening corre- 
sponding to the wind-channel cut in the block. In 
the pipe now before me, the lower edge of the mouth 
stands lin. above the upper surface of the block. 
These relations are shown in Fig. 1, which is a 
section of the pipe, drawn to scale, and one-half the 
natural size. After glueing up the front, two pieces 
have to be prepared to complete the wind channel 
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viz., a wedge-shaped piece, W (Fig. 1), and the 
cap, X. The wedge-shaped piece is of hard wood, 
and tapers from about jin, thick at the base to zin. 
at the top; a rectangular hole is cut in it corre- 
sponding to that already cut in the front piece, and 
the top is bevelled off from the front as shown in 
figure. Fig. 2 is a front view of the pipe with the 
cap off, showing the wedgo in position (all the 
figures are drawn to the same scale). he cap 
(shown also in Fig. 4) is likewise of hard wood; the 
wind-way is small and of an arched form, measuring 
about gin. from side to side, X 8 . 3), which is a 
section through line A B (Fig. 1), showing also the 
top surface of cap with windway. The internal 
measurement of the pipe is Hin. deep by lain. broad, 
the wood being fin. thick. The total length is 2ft., 
and the diameter of hole in foot is 3-16in. The 
voicing is accomplished id means of the wedge and 
the cap. In the pipe which Iam now describing the 
edge of the wedge stands about zin. above the lower 
edge of mouth, and the top of cap stands about on a 
level with it (Fig. 1). It is essential that all the 
spoaking parts should be made of hard, close-grained 
wood, and I have found that black-leading and 
burnishing the face and top edge of the wedge have 
a remarkable influence on the purity of the tone, 
The following are measurements of two other pipes : 


4 foot C. 2 foot G. 
Total length 47\in. 16}in. 
Internal measure... we 27% xX 1$ .. 1 * 3 
Diameter of mouth Se zin. ʻi in. 
Thickness of wood 8-16in. . 2 barel y 
Hole in foot (diam.) 7-16in. din. 
The form of the mouth is often varied. I have 


specimens of 3 kinds—viz., (a) oval, (6) semi- 
circular, (c) parabolic arch; the first two give very 
good notes, the third is rot so satisfactory. ‘The 
shape of the windway may also be varied, and in 
No. 254 of the ENa@LisH MECHANIC “* Adept” figures 
a pipe in which the cap stands above the top of the 
wedge.—C. E. SHEPPARD. 


[32776.]— Vienna Flute Organ Stop.—A de- 
scription of the flute in question, with others simi- 
lar. was given by Adept ” in ENGLISH MECHANIC 
of February 4th and llth, 1870, The one having a 
round hole inverted mouth gives a full bold tone; 
but, unless the pipes can be placed at a considerable 
distance from the performer, or in a swell-box, they 
will be disagreeably windy. Those having a semi- 
circular mouth give the most pleasing quality of 
tone, and are not half so difficult to make and voice. 
The stop with the round- hole for mouth has an inner 
cap, wedge shape, which directs the wind on to the 
mouth somewhat. The stop is not new to us; but 
since there are several other kinds of flutes surpass- 
ing the Vienna, and not half so difficult to make, 
the said flute has not come into general use.—S. 
TAYLOR. 


(32781.]—The Gregorian Tones.— To answer 
the questions in a manner likely to be satisfactory 
to au intelligent inquirer would demand a treatise. 
The treatises a published are numerous, 
althongh iu the English language, forsooth, they Are 
few; and in those found in that language the reader 
is referred at frequent intervals to forcign sources 
of authority. (1) As to the “origin ” of the tone a, 
or, as the querist puts it, When were the 
written ? —it ie perhaps impossible to speak wi 
absolute confidence. Walker, in the preface to his 
“ Plain-Song Reason Why,” says. The origin of 
the ecclesiastical chant is involved in obscurity ; the 
most probable opinion is that in its simpler forme 
e g., the ‘ cantus prophetarum and psalmorum,’ it was 
inherited either intact, or with some sigue modifica- 
tions, together with the writings of the phets and 
the Psalms themselves, from the Temple and Syna- 
gogue Service, and that afterwards Christian 
musicians submitted it to the rules and require- 
ments of the Greek music, rejecting, however, the 
enharmonic and chromatic genera in favour of tke 
diatonics.” Janssen,* who is an accepted authority 
on the general subject, says they were introduits 
dans l'église depuis le temps des Apdtres—farent 
plus tard disposés dans un ordre plus régulier S. 
Grégoire I.;’’ but, he adds, ‘‘on ne peut indiquer 
avec certitude l’auteur de la mélodie ou des intona- 
tions. D'après le père J. B. Martini elles 
anraient été inventées par David, et seraient arrivées 
jurqu& nous, sans avoir subi des changements 
notables.” Premising that the Doric mode was in 
use among the Hebrews, he shows how this chant 7? 
preserved its identity daring the historical viciasi- 
tudes of that people, and survived at the time of 
our Saviour; he says: C'est ainsi que le chant 
Lébraique des psaumes, conservé de génération en 
génération, put rester intact méme au del& du 
premier siècle de l'église;’? and argues, “ai les 
chants de David ont pu traverser tant d'années dans 
lcur forme primitive, qui pourra douter que les 
Apotres ne les aient employés? Quelles autres 
mdlodies les premiers Chrétiens eussent-ils pu 
adopter—eux qui étaient en grande partie convertis 
du Judaïsme à la religion de Jésus Christ? 
Ainsi, tout nous porte a croire que ces chants 
primitifs . . ne sont autre chose que le chant 
de la psalmodie tant célébré par les SS. Pores des le 
berceau du Christianisme.” (2.) The name tone 
is from the term (font) applied generally to the 
modes or scales according to which the psalm 
melodies are composed : of the history and structure 
of these see C. C. Spenser's ‘* Concise Explanution 
of the Church Modes, and Helmore’s * Arcom- 
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panving Harmonies to the Psalter Noted,” both 
published by Novello. If the querist bas not already 
done so, I would recommend him to run thronch the 
scales as they are harmonised in Mr. Helmore’s 
book. He will find them curiously interesting. (3) 
As to the words for which the tones were originally 
intended, see the foregoing extracts from Janssen. 
(4) The intonation is managed as follows :—A3 
understood by the querist, it is sung to the first 
verse (only) of a psalm and of each of the canticles, 
except those (called evangelical) that are taken 
from the New Testament, in which cases it is em- 
ployed in festal use at every verse. I may add that 
it is considered that these canticles should be sung 
in this form, even during penitential seasons. The 
intonation is (or should be) used invariably to oom- 
mence each verse of the Gloria Patri.“ It does not, 
when used, abolish the recitation note. It is a kind 
of prefix to the latter, and serves as a fecler for and 
ide to the dominant, on which the recitation note 

is usu placed. In all properly-pointed psalters 
the syllables to be intoned upon it are divided from 
the recitation by a vertical line of dots. It is 
customary, however, for the precentor at tho first 
verse of the psalms or of a canticle to sing (solo) 
the recitation and mediation (i.c., as far as tho 
colon) as well as the intonation proper. There is a 
little sheet published by Novello—oompiler, J. T. 
Cooper—in which the Psalm tones, with their 
respective intonations and various endings,“ are 
given, and in which are some intelligent observations 
on the antiquity of the eighth tone irregular ’”’ 
(tonns peregrinus). Although I do not coincide with 
the view that the tones lose none of their character 
by being Anglicanised as they are in the sheet in 
uestion, yet I think the querist cannot do better 
than consult it for general preliminary information. 
The cost is only ” 3d.—R. J. H. (ARWyDDVARDD). 


(32783.]—The Moon.—This occurs at new moon, 
and the reason cf it is that when the moon is new to 
us we are full to the moon, and vice versd. so that 
the dark body of the moon is illuminated by the 
n of full earth, and it is by that light we see it.— 

ERDU. 


32784. |—Concertina.—If Mr. Blasdale can cnt 
and file up steel into vibrators he will surely have no 
difficulty in placing them in the reed blocks of 
English conoertinas, where they are held by a little 
plate and a couple of screws. He can get brass reeds 
from any of the musical instrument warehouses. 
As to the best method of tuning the reeds when they 
are flat or sarp: I do not exactly understand what is 
required, but the free end should be gently scraped 
to sharpen, the heel end to flatten. Anything that 
will scrape cleanly and preserve its edge will do.— 
SAUL RyYMBa. 

(32790. 1~—Wrood Lice in Violoncello.— Rufus“ 
can hardly mean woodlice (Oniscidw) in the violon- 
cello. The injury is most likely being cansed by 
the boring of a coleopterous larva (Anobium), in 
which case he will find carbolic acid to be the best 
cure. -—INQUISITIVE. 

(32798.)—Hamiiton’s String Organ.—I am 
sorry to say that Iam unable te give Tortore” 
noy Tang more than the barest outlines of a descrip- 
tion of Mr. Hamilton’s string organ ; but there is 
some “ literature ” in connection with it which, if 
he bas time to look it ap, will give him a good idea. 
There is a paper by Mr. Hamilton in Proceedings 
of the Royal Institution“ for 1875; in the Philo- 
sophical Magazine for February, 1875, there is a 
paper by Mr. uet on the mathematical theory 
of the instrument; in the ENGLISH MECHANIC, p. 
317, Vol. XX., there is a report of Mr. Hamilton’s 

read at the Physical Sooiety, followed in Vol. 
XXII. by a letter by the late Harmonious Black- 
smith,” on p. 559, and another by Leigh Clifford on 
p. 583. In Nature for 1875 there were also one or 
more con munications—notably one from Lord Ray- 
Jeigh. So far as I have been able to ascertain, no 
instrument of the kind has ever been constructed; 
but there was an experimental string organ of suff- 
cient size to show the capabilities of the invention. 
The annexed diagrammatic sketch (Fig. 1) will 
enable any one to grasp the general idea, It repre- 
genta the suctien form of instrument, which, for 
obvieus reasons, affords facilities for connecting 
the reeds with the strings, and it shows the con- 
necting link attached to the tip of the reed (which, 
I have reason to think, must have been a great mis- 
take, if the “instrument” was 80 constructed). 
There is no real diffſionlty in connecting the strings 
to the reeds in a pressure instrument; but the 
detaile would require considerable thought before 
they conld be worked out to a successful issue. In 
the sketch W represents the pianoforte wire stretched 
across a Soundboard. S, which is perforated to admit 
the reed box. R is the reed, and the arrows show 
direction of wind. Of course the soundboard might 
be on other side of string, or the whole might be 
arranged i instead of horizontally. The 
sketch is merely a diagram. The string chown is 
long. and presumably of the same pitch as the reed ; 
but I believe that no advantage was found in the 
use of long strings. The object, of course, is to 
convey the vibrations to the soundboard, and if, by 
the use of shorter strings at a less tension than 
would be required to produce a given pitch, that 
pitch can be obtained when they are actuated by a 
reed, space is gained. It was possibly for this 
reason that the first Hamilton string organ was 
succeeded by the suggestions for 


p. 510. Lord Rayleigh said, when the instrument total percentages, and subtracting therefrom 100, 
was first introduced, that it onght rather to be we get the amount of foreign substances present, 
regarded as a modiñed reed than as a modified: which in unadulterated samples should not exceed 


striug instrument. 


The inventor appears to have l per cent. 
thought so, too—the nearest approach to a string by igniting the sonp in a crucible. 


(5.) The alkali may also be determined 
The residug 


(it is really two reeds, joined at what would be their | consists of solic or notassic carbonates. The ash 
free ends) being the arrangement shown in Fig. 2, may be weighed, and the quantity of soda calculated 


Z , e. 


which is taken from the samo source as the illustra- 
tiona I selected for letter 13009. In this the 
“string” (which has a regulator weight) communi- 
cates the vibrations to the soundboard through the 
coils. If“ Tortore’' is tuiukiug of experimenting 
in connection with a string organ, I would suggest 
that, unless he has abundance of time and money, 
and does not mind disappointment, he would find a 
more profitable field for experiment in developing 
„Fiddler's“ finger-keyed viol —SAUL RYMEA. 


132800.]—Grating Noise in Telephone.—Screw 
the plater down tightly, and you will lose all grating 
sound.—W. J. LANCASTER. 


32800.] — Grating Noise in Telephone.— 
4% Epsilon“ should have his joints soldered. This 
has been frequently pointed out in this journal, Oue 
of his joints ia defective. — WIESENDANGER. 


[32202 J— Phe Leclanche Battery.—l. It is 
suited, but rather weak. 2. No.—WIESENDANGER. 


(32817. ]~Mapnetising Steel Wire.— Draw each 
steel needle 20 times over one pole of an electro- 
magnet, beginning ench time with the snme end. If 
you want to magnetise it iu one piece, draw the wire 
over one pole of a maguet as indicated.— WIESEN- 
DANGER. 


32819 —Joule’s Magnet. Use silk. covered 
wire. Make a simple loop by drawing the end under 
the last riug.— WIESENDANGER, 

32825. Unfſermented Bread. A box of scales 
and weights (! grain to 2 druchms) can beobtained for 
half a crown, aud an 8-drachm measure (glass) for 8d, 
Any druggist would supply the querist with the acid 
in the dilute state (as described in letter 14268, 
page 170), 2407. acid to 560z. water (by measure) if 
he electa to follow my direction, and would also 
weigh up a ponad or so of the soda in 110 grain 
packets for a small additional charge if a Would- 
be Baker” does not care for the trouble. A small 
phial bottle would do for a measure. Ask tho 
druggist to put exactly 8 fluid drachms of water in 
it, and then with a file make a mark on the glass at 
the height of the liquid. By having the acid ina 
dilute state it can be kept in an ordinary bottle with 
n good cork, while the strong acid requires a well- 


stoppered one, and even then loses strength slowly. 


—DAGHBERT. 


(32827.)—Normal Sulphuric Acid.—The com- 
position of good soaps is simply a fatty acid combined 
with an alkali, together with a certain amount of 
water and a small quantity of foreign matter. If 
the acids were oleic, stearic, &., the soap wonld 
consist of alkaline olentes or atearates ; generally 
both acids aro present. (I.) Determination of the 
Moisture: This is ensily effected by heating the 
soap (in the form of thin shavings) in air bath to a 
temperature of about 130° to 150° C. for about 
30 minutes. The soap having previously been 
weighed, the loss of weight after heating gives the 
moisture—e.g.. if 10 grammes of sonp shavings were 
taken, and after heating weighed only 9'5, then 
10 : 10 9˙5 = 5 :: 100 : æ = por ceut. of moisture 
= 5 per cent. moisture. (2.) The amount of fatty 
acids present is thus found: A certain weight of 
the dried soap-is put in a beaker, and a measured 
excess of the standard n. HSO, run in. (This is 
easily shown by adding a drop or two of tincture of 
litmus to the solution, or by transferring a drop of 
tho liquid to a litmus test-paper.) The acid should 
be well in excess. The fatty acids float to the 
surface, having bren turned out from their alkaline 
salts by the eulphuric acid. They are collected by 
filtering the solution through a previously weighe 
filter paper, which is then carefully removed, dried 
in an air bath, and finally re-weighed. The weight, 
from which previous weight of filter has been sub- 
tracted, gives amount of fatty acids. (3.) Jn afresh 
portion of the dried soap the alkali is estimated by 
adding a measured excess of standard n. H. SO,, 
and then running inthe normal KHO till the neutral 
tint is arrived at. Subtract the No. of ce. of KHO 
nsed from No. of ce. of H. SO,, and the result is the 
No. of ce. of H,SO, which bave been used up by the 
alkali in the soap. Suppose 2 cc. to have been used, 
now 1 cc. of standard n. H.SO, = 0°04 of a gramme 
of NaHo; .. z cc. = 004 x z grammes of Na Ho 


for ‘‘ controlling ! present. In ench of the last two cares only 1 gramme 
reeds which I attempted to describe in Vol. XXV., | 


of the dried soap need be taken. (4.) Adding up the 


thus :—Na.Co, = (23). + 12 + 48 = 106. NaHo = 


23 +1+ 16 = 40. It residue weighs 0'3 gramme, 

106 : 40 ::03: g= 2x 2 0'113 gramme; 
.. residue is equal to 0'113 gramme Na Ho; to find 
percentage: 1 : 0'113 :: 100 : æ = 11°3 per cent. of 
NuHo present. If the soap is impure, however, it is 
beat to titrate the residue with standard n. HSO, 
and calculate results as shown in (3). Thore are 
twe or three other methods for soap analysis, which 
I will send“ Derby” if he finds a difficulty with this 
one, but this is by far the simplest. I am not sure 
whether oxalic acid would work in this process— 
i.c., whether it would decompose the oleates and 
stearates ; but when once the oxalic acid and KHO 
solutions have been made up any amount of the 
H. So can easily be made from them (as I explained 
in my last letter), and it will be by far the most 
economical and effective acid to use, The only book 
I know of which contains an account of soap manue 
facture, &c., is a volume of Richardson's Chemical 
Technology, and which ‘ Derby” would do well to 
seo, though it is scarsely worth purchasing, on 
account of its high price. Watts, in his dictionary, 
devotes 10 pages to the subject.—H. L. Suman. 


32813.]— Musical Box lt is better to pull out 
all bent pins, as they would probably break in the 
attempt to straighten them. In some music boxes 
there is a cement run in after the pins are placed, 
and when this is so, it renders it @ very difficult task 
to remove broken pins unless you can punch them 
through, for in boring it is difficnlt to keep the drill 
from running off the old pin into the brass, and so 
throw it out of position. New pins can be made of 
ateel music wire, filed taper, and wedged in the hole. 
For further directions see page 611, Vol. XXVI.— 
W. H. Davies. 


[32817.]—Colourleas Spirit Varnish.—The best 
for tho purpose is white hard varnish, sold at most 
oil-sbops, or a good transparent varnish may be 
made by dissolving gum sandarac in methylated 
spirit.—W. H. DAVIES. 


[32217.]-—Colourless Varnish for White Wood 
Articles.—I have used the following for white wood 
carved work with success : Size twice with white of 
egg, clean off with fino glass paper; sizo again if 
5 Varnish with oopal varuish.—G. H. 

UBREY. : 


328 18.]—Jamin Magnet.—The Jamin magnet is 
not so auitable for bella as the ordinary horse-shoe 
magnot. If the resistance of your circuit is con- 
aidcrable use 30z. of No. 26 silk-covered wire.— 
WIESENDANGER. 


(32855.|—Hlectric Light.—To get a good light 
for your purpose use 30 Bunsen's oells at the very 
least. — W IFSENDANGHR, 


[ 32859. ] — Microscopical. — “ Diatomaninc ”’ 
wishes to know whether my exhibitor is a good 
oblique illuminator for sbowing the lines and dots 
on difficult tests. I can say, after many months’ use 
of it, short of the expensive sub-stage illuminators 
of the best makers, I have never found anything 
which answered the purpose better. It is fair, how- 
ever, to warn my brother maniac that it requires 
some measure of patience to bring out all it can do. 
So much depends, with this as with all other appli- 
ances for ‘producing good oblique illumination, on 
the adjustment of mirror and lamp, that I have for 
ever found failure of such things to be the result 
not of the illuminator, but its illumination. Wha 
I, after long practice, can effoct at once, others may 
fora time fail to achieve. I have shown it often to 
most skilled observers, and all have admitted that 
at least in my own hands, it is a perfect success. 1 
with ease get perfect background, the diatoms well 
lit up. or a greyer backing. which I prefer I have 
no interest whatever in praising it beyond the satis- 
faction I hop: it may afford to those who, like 
myaelf, are fond of studying the wonderful field fer 
observations diatoms afford. I gave my own models 
to Baker, and he has made some for me which be- 
havo admirably. I will only add that it is essential 
the instrument should be firmly clamped to the 
stage.—S. G. OSBORNE. 
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UNANSWERED QUERIES. 


— — 


The numbers and titles of queries which remem unan- 
swored for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list, and send chat information 
they can for the benefit of their fellow-contributors, 


Since our last “An Old G. N.” has answered 32040; 
“D, A. N.,“ 32405. 


Organ Pipe Feet, P: 611. 

Collecting Insects’ Eggs, 611. 

Battery, 612. 

Pumping Engine, 612. 

Sand for House Floor, 612. 

Glazed Pipes, 612. 

Engine House Building, 612 

Sofa Bedstead, 612. 

Use of Swiss Mandrel, 612. 

The Dicer’s Theory, 612, 

Electro-Magnet, 612. 

Glass Balls, 612. 

Law Costs, 612. 

New York to San Francisco, 612. 

Calico Printers’ Clay, 612. 

Books on Woollen Manufacture, 612. 

Salicylic Acid, 613. 

Revolving Wood Shutters, 613. 

Silk Manufacture, 613. 

Mechanical Question, 613. 

Spelter from Old Zine, 613. 
oollen Burr Destroying, 613. 

Testing Sugar, 613. 

G. W. Engines, 613. 

Galvanic Coils.— To Mr. Fennessy, 613. 


Plaster of Paris, p. 77. 

Brake for Ore Tramcars, 77. 
Setting Boiler, 77. 
Earthenware Oven, 77. 
Galvanising. 78. 

. Japanner’s Kiln, 78. 

The Ear, 78 

Watch Query, 78. 

Screw Cutting by Hand, 78. 
Paper Canoe, 78. 

Launch Engine and Boiler, 78. 
Inhabited House Duty, 78. 
Flute, 78. 

Hopkinson Safety-valve, 78. 
Pope’s Epistles, 78, 

Pig Skins, 78. 

Shafts in Wringing Machines, 78. 
Firat B. 8c. Examination, 78. 
Steam Launch, 78. 


QUERIES. 


— — 


„ Cement from Iron Pipes. 

Ve propose altering the arrangement of the pipes that 

heat a greenhouse, and shall be much obliged for instruc- 

tiens how to remove the cement which appears to be made 

o iron filings, &c., from between the joints of the pipes.— 
ALLASEY, 


[82862.]—Boiling Glue.—Would any one inform me 
what kind of pan to boil glue in, and what quantity of 
water to grt to one owt. of pieces or shavings of hides, 


&. P—O. 

[S2863.]—Electro - M et.—What size of wire 
would be most suitable for the magnet for a 12in. electric 
bell ?—DRILL, 


[32864 ]—Gold.—I have about loz. of gold with about 
25 per cent. of copper in it. I would like to separate the 
copper from it if possible. Could some of your correspon- 
dents please say how I could do it? I have got plenty 
chemicals at hand if required.— H, S0. 

32865.|—Force Pump.—I have a No. 2 borizontal 
slide-valve engine (Bateman’s make), to which I want to 
attach a small force-pump to feed its boiler, its size bein 
Sin. high, sin. dia., with a copper fire-box, water all roun 
fire, size 5in. high, Sin. dis., all well riveted. Working 
pressure would be 601b. to the inch. It has five in. oop- 
per flues.— Tou ENGINEER. 


[82866.]—Greenhouse.—I want to build a small 
greenhouse 12ft. long by 4ft. bin. wide. What height 
should the back be if the front is 5ft. 6in. for draining off 
the rain? What size timber should be used and what 
joints would be best, as it must be so constructed as to 
allow of it being taken to pieces and not to become the 
property of the landlord? I should be glad of working 

wings and would advertise my address on intimation 
that they would be sent.—GARDENER, 


[32867.]—Clock Gongs.—Will a contributor kindly 
say if American clock gongs can be in various lengths 
and sizes, giving different tones, and where? Also 
what are the largest sizes that musical box sounding- 
pun are made to, and if possible to obtain them large 15 

country without the boxes P—Abror gern. 


ane ge Astronomical. — Will Mr. Proctor, 
F. R. A. S.,“ or some other gentleman, kindly inform me 
how I can ascertain the time of rising and setting of both 
sun and moon in each day for the year 1879. I have in my 
ossession a copy of the Nautical Almanac for that year, 
f I can make the calculations from that. I may state that 
I wish to compile a calendar with the above, particulars 
added thereto, and to wait for the appearance of next 
ear’s almanac would not suit my purpose.—LITTLE 
ARRY. 


L32869. |—Sensitive Flames.—Would Mr. Lancaster 
or other correspondent kindly give instructions for pro- 


ducing the above? What is the theory of their action ? 
CARBON. 


[32870.]J— Chemical. — Given the weight of a mixture 
of potassic and sodic chlorides, and the amount of chlorine 
contained, how can I find the relative quantities of the 
two chlorides —Carson, 


[32871.]—Reed Organ Pipes.—Some months ago 
I asked a question respecting the making of reed organ 
pipes—that is the scales or sizes of the reed, mouths, and 
flues. Beyond the offer of, and your kind permission in a 
foot note for, a series of articles on the subject nothing 
more has appeared. If some kind friend, such as 
‘J. D. W.” or other, would kindly give the size, shape, 
and way of voicing the hautbois, for instance, I should 
be extremely grateful.—Hoeu Harpina. 


[32872.]—Making Steel Rifle Barrels.—Would 
any of our readers kindly explain the manufacture of rifle 
barrels (steel)? Also the different modes of formin 
grooves, and what may be considered long range wi 
380 calibre long bullet ?—Amos. ` 


[32873.]— Flue for Brickyard.—Will any render 
inform me of tho most approved kind of flues for brick- 
yard, 30 by 20 yards? Sizeofshed abont 600 square yarda, 
the most economical and cheapest form, giving sketch of 
flue and size of grate and bars will oblige—W. H. T. P. L. 


[32874.]—Coating for Bricks.—Will any reader 
inform me of what the coating is composed, which burns 
blue or black for common bricks, as I have seen a good 
many eamples of good blue bricks only coated with some- 
thing that apparently bas been washed on? -W. H. T. P.L. 


[32875.|— Hooks and Eyes for Catgut Band. 
—My lathe is driven by a catgut band, and I am often 
very much annoyed by the hooks and eyes coming off. I 
should be glad to know if there is any better method of 
fixing them on than this? I screw them tightly on to the 
band and then burn the ends off. Is there any other way 
to join the ends P—Hooxs AN D EYES. 


(32876.|—Cutting Gauge Glasses.—Supposing a 
gauge glass for showing height of water in a steam boiler, 
say fin. diameter, with a bore of 5-16in., is two inches too 
long, what method of cutting it to required length is the 

uickest. and at the same time most certain not to splinter 
the end? Also suppose a similar glass zin. too long. 
How do the makers cut them before grinding the ends 
flat P—H. E. H. 


[32877.J—Indian Ink.—Would any oorrespondent 
give a good recipe for making Indian in? How is that 
brassy appearance observable in some inks obtained ? 
Does it denote a geod or a bad ink ?—DALETE. 


(32878.J—Relacquering and Bronzing.—Will 
any one kindly inform me how the dead gold and deep 
colour is got, also the red or brown bronze? The green 
I can do, but I cannot get the burnished parts to show up 
properly after being lacquered.—J. O. T. 


[S2979.J—Caking Colours.—Would any correspon- 
dent favour me with a few hints how to cake water 
colours—my attempta in this direction all succeeding in 
a mass which cracks all to pieces P—DaLera, 


[82880.]—Leclanche Cell.—Would Mr. Lancaster, 
or some of “ ours,” kindly give me the proportions of the 
charge used in the porous cell of a Léclanché battery PI 
lately constructed four ocells, using manganese, dioxide, 
and coarsely pounded coke. But as their performance is 
not at all satisfactery I am forced to believe that the 
charge was mixed in incorrect proportions.— ROPEMAKER. 


[$2881.]—Gas Holder.—Can some chemist or other 
person suggest to me a cheap gas-holder, to hold from 
two to four gallons, and which could easily be made at the 
cost of a few shillinga? The holder would not be for 
presure but rather for a steady suppy as in the case of 

epy’s.—F. A. B. J. 


[32682.]— Paraffin Candles.—I shall be glad if some 
of your correspondents will inform me how this compo- 
sition is made. It is, I presume, a mixture of paraffin 
wax and fat. Having occasion to use this, I at present 
buy the darker kind of candles and melt them down, but 
this is, I presume, a wasteful way of working.—Civis, 


(82883.|—Railway Grease.—Will some of your 
ractical or chemical correspondents kindly inform me 
ow the greases now mostly used are made, the quan- 

tity consumed P— ENGINEER. 


{$2884.]— Water Engines for Organ Blowing. 
—What is the rule for finding the diameter of cylinder, 
&o., say, for one or two men-power, water pressure, 30lb. 
sq. in.) Any information or reference to works treat- 
ing on same will oblige—M. O. W. 


(32885.]—Canoe.—" E. H. J.” will greatly oblige if 
he will kindly give me some information on the following 
points :—1. I am paring a canoe 16ft. long, 2ft. Gin. beam, 
and 14in, deep, designed to carry two persons. Can you 
tell me how far from the stern the after seat is to be 
placed, the forward seat to be Sft. Gin. from the after one? 
(2) What sized ancher is required for a canoe this size ? 
When alone I intend sleeping on board her. Also how do 
you get the anchor from the stern round to the well ? 
(3) Does the mizzen sheet work on a horse? It not, how is 
it fitted, and where is it made fast to P—TEMERAIRE, 


(32886.]—The Pulsometer.—Could any correspon- 
dent of the E. M. give their experience as to the working 
of the pulsometer? I am informed that it requires more 
steam to drive it as compared with a steam-pump per- 
forming the same duty. Is this the case P—STROMBOLI. 


[32887.|—-Heat Regulator.—I should feel obliged 
if any correspondent of the E. M. wonld kindly give me 
some hints as to how the heat in a kiln or oven could be 
reralateg and kept at a constant d of, say, 270 
Fahrenheit. Could any arrangement of damper, or valve 
for shutting off the heat from the furnace, or for admit- 
ting fresh air into the kiln or chamber, be adopted, and 
could it be made self-acting by the expansion or contrac- 
tion of a bar of metal operating by suitable levers upon 
such valves, and in this manner to control or modify the 
temperature? Is any such plan adopted for the annealing 
ovens of glass-works? I have an idea that the products 
of combustion, or heat from any kind of furnace, might 
be introduced into the chamber and diluted, or brought 
down to the required temperature by the admission of 
fresh air, the quantity of which would be regulated by 
relf-acting valves. Would some correspondent inform me 
if there would be any practical difficulty in doing so P— 
STROMBOLI, 


F- Washing Powder.— Many thanks 
“J. L. K.” for noticing my previous query. Can he 
inform me how to make a washing powder like Hudson's 
dry soap or Hemmingway’s ? Alan a good washing liquid, 
aud what kind of machine is usedf or grinding the washing 
powder? I mean one for hand- power.—C. S. 


to 


[32889.]—Lathe Bearings.—Will some reader kindly 
give me information as to the best forms of bearings fora 
high-speed lathe about 7in. centres ?—D. W. B. 


[32890.|—- Astronomical—To “F. R. A. S.“ 
The Nocturnal.—I have now looked up the Nocturnal 
that I previously inquired about, and find it is different 
in some respects from either of the forms described by 
F. R. A. 8. or the other two correspondenta who wrote 
about it. There is the second or intermediate diso men- 
tioned by F. R. A. S.,“ but instead of this having one 
projecting tooth or index it has two—one marked L oppo- 
site 12 o’clock on the hour circle, and the other marked 
G at a quarter to 8 o’clock. I should remark that there 
are two 12 o'clock marks, the hours being repeated, and 
that the G tooth is opposite the quarter to 8 o’clock of the 
same set of figures as the L tooth, so that G and L are 
distant from one another 633 degrees. On the main plate 
of the instrument there is, opposite the handle, one pro- 
jecting tooth which corresponds with the 25th of April. 

here is no indication what stars it is to be used with. 
The graduations are as follows :—On the main plate there 
are two circles, the outer one containing the months, 
divided into spaces of two days, with extra marks for the 
odd days when there are 31, and the inner circle divided 
into twice 12 hours, with subdivisiona of quarter hours. 
On the second or movable disc there are also two circles, 
the outer divided into 29% equal divisions, and the inner 
into twice 12 with the quarters as before, the 293 mark of 
the outer circle corresponding to one of the twelve o'clock 
marks on the inner one. I forgot to say that one of the 
12 o’clock marks of the main plate corresponds with the 
tooth that I mentioned as coinciding with the 25th of 
April. The long moveable arm is stamped I.B. The back 
of the main plate is also marked and divided. The centre 
consists of a compass card of 16 divisions, marked N. 8. 
E. W., Around this are two circles, both divided into 
32 equidistant divisions. These are both marked with 
degrees and minutes in groups or sets of numbers, It 
would take too much space to insert all these in this 
query, but I give a few of them. Opposite the north 
point the outer circle number is 2°09 and the inner is 2°20. 
The letters L and Gd are also put respectively at thece 
points. At 5 points of the compass from N. towards E., 
the numbers are 0'06 and 2:13, the letters abo and und 
(which, I conclude, mean above and under) being inserted 
in the outer circle on each side of the 0:06 mark. These 
same letters occur in the inner circle at 2 points from E. 
towards S., where the numbers are 2 01 and 0:08. They 
next occur in the outer circle at 5 points from 8. towards 
W., the numbers being 0°14 and 2°13, and, lastly, at 1 
poiut from W. towards N., where the numbers are 1°58 
and 0°08. These numbers do not appear to run (in either 
the inner or outer circle) in such a way as to form a regu- 
lar series. Fora part of the circle the numbers on the 
inner circle are the same as those 180 degrees distant, but 
this does not hold good for more than a few of them.— 
PLUMB-BOB. 


(32891.]—Treatise on Comets.—In one of the 
astronomical works of Dr. Dick, entitled The Sidereal 
Heavens,” a chapter is devoted to Comets, ending with a 
foot-note in which he says: The most complete account 
of the phenomena, &c., of comets I have seen is a treatise 
in manuscript by the Rev. Thomas W. Webb, of Tretire, 
near Ross.’ Then follows a lengthy description of its 
contents, and it concludes with a hope ‘‘that the worthy 
author, who is already known to a censiderable portion of 
the scientific world by his communications to periodicals 
and scientific associations, will soon receive encourage- 
ment to lay this work before the public.” Although I 
have been an astronomical student and general scientific 
reader for some years, yet I have never met with any 
reference to the above-named work on “ Comets,” except 
in The Sidereal Heavens; may I therefore inquire, 
through “our” journal, whether this treatise has ever 
been published? I feel convinced that hundreds like 
myself would only be too glad to obtain a copy of any such 
work from the pen of our astronomical gaida. the author 
of Celestial Objects.“ - W. BALBURGH. 


32892.]—Slates.—I should be greatly obliged to be 
informed of the names, prices, qualities, &c., of slates for 
roofing purposes. Recommendations of any particular 
kind known to be good, and the characteristics by which 
id 9. 8 may be identified, would be esteemed a favour 


(32893. ]~—Weakness.—About two years ago my sister 
lost the use of her left side, and although her health is 
tolerably good she has not yet entirely recovered the use 
of her hand and arm. When the doctor took his leave of 
her he snid all she required now was good food and out- 
door exercise, but she does not appear to have improved 
much during the last twelve months. Her blood appears 
thin and does not seem to circulate properly. For some 
time her hands are quite bloodless and numbed. I would 
be glad if any of poe medical readers would advise mo as 
to what kind of food would be mest suitable for her. 
Would phosphorus be beneficial in her case? If so what 
articles of food contain the most P She is 21 years of 
As her leg and foot are pretty strong I fancy the exercise 
of walking has been beneficial. I would be glad if any 
reader would kindly recommend me to a manual on 
gymnastic exercise ?—A Worxina May. 


3 -—I notice that we have in the 
“ Replies to Queries columns some subscribers who are 
evidently well versed in the keep and ma ment of 
canaries. Would any of those gentlemen kindly afford 
me their valuable advice and assistance, through your 
medium, under the following circumstances P? Last spring 
I obtained a fine cock canary, which sang throughout the 
summer months so well and so sweetly as to call forth 
many expressions of pleasure from my friends. Towards 
the close of the year, in September last, he began to 
moult, as is the nature of such creatures, and as his 
feathers left him so did his voice, and from that time until 
the present never a note has issued from his lips or beak ; 
he still occasionally casts a feather. I have read books on 
bird management—I have consulted people wise in bird 
lore, acted on their advice, and tried every experiment I 
thought might prove beneficial, but still he is silent as the 
tomb. I may mention that I have never kept a bird 
before, although very fond of such pets. He seems to 
have a chronic cold, such as an old lady or gentleman 
might have, accompanied by a slight asthmatical wheez- 
ing; but he is in no draught, is not near gas, morcover he 
enta well and sleeps well, but sings not at all. Perhaps a 
simple remedy other than I have tried may restore music 
to my little friend. Can you assist me ?—T. C. H. 
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(32895.]—Bicycle.— When ordering a bicycle the other 
day I was advised to have one with the brake on front 
wheel ; but I thought that if applied too strong or sud- 
denly it might throw me over the front. Can any one give 
their experience of it? The correspondent, R. H. Froude, 
India (14263), mentions a sliding saddle, but pro te 
have a second handle on bicycle for brake, which is not 
neceesary, as the brake might be on front wheel (applied 
by the thumb in the usual way) with perfect safety. Now 
I think it of the greatest importance to bicyclists, riding 
over a hilly district, or descending a steep incline, by 
simply tarning the handle to shift the le back, or 
vice versd, without dismounting. The Singer company 
advertise, at 6s. 6d., a ‘‘sliding saddle clip” for a similar 
purpose, to be attached to any machine. Any informa- 
tion about the above will oblige.— TANGENT AMATEUR. 


f32s96.]—Reversing Gear.—I have noticed the fol- 
lowing in connection with a locomotive, but fail quite to 
understand its action. Perhaps it may be of interest to 
some of our friends, and also meet with an explanation. 
The sketch has no pretensions whatever to scale or pro- 
portion. a, piston rod; b, crosshead working in guide as 
usual; c, a stiff arm secured to side of crosshead, and 
having the same motion and stroke as the latter; d, con- 
necting rod to e, which latter is suspended by joint from 
g, crosshead of slide-valve rod working in a guide; ¢’, 


joint of connecting rod h, the other end of which, workin 
in carved link, is raised or lowered to any position desi 

in the link by the rod i; j, curved link with internal slot 
swiveliug on studs at k; l, connecting rod between lower 
end of link and counter crank, m (in place of an excen- 
tric); n, main crank, with the nipple of which connter 
crank is firmly connected ; 0, crank shaft or wheel axle ; 


k, sweep rod. The action of this gear seems very good,— 
4. W. I. . 


$2897. J—J apanning.— Could any of your readers 
5 r ja harness furniture ? 
Jar. 


[82808.]J Galvanometer for Use in Electro- 
typing. — Will Sigma,“ or any other correspondent, 
instruct me what arrangement to make whereby I can 
know the strength of the current that is being used for 
electrotyping P—L. D. 

(32899.|—Injecting Tissues.—Can any histological 
student give me an A method of injecting t issues? 
I wish some of our micréscopioal friends who are so fond 
of counting dots and lines would devete a little time to 
histology, and give us their experience P—D. A. N. 


$2900.] — Attraction. — Perhaps Mr. Proctor. 
4 F. R. A. S.,“ or some other correspondent, will answer 
the following queries :—The attraction of the earth's mass 
for a body at its surface being g, what proportion does 
this bear to the sun’s attraction for the same body placed 
at the earth's surface? What proportion does the moon’s 
attraction for a body at the surface of the earth bear to 
g? Assuming the sun’s mass to be 25.590, 000 times as 
great as the moon’s mass, and the sun’s distance to be 353 
times the moon’s distance, the sun’s attraction for a body 
on the earth should be directty as the mass, and inversely 


as square of distance, or as 9 88g : 1 = 174: 1. What 


I wish to ascertain is what proportion the earth’s attrac- 
tion fora body at ita surface bears to these two forces P If 
the mass of the earth was concentrated at its centre the 
calculation would be , bat I fear, in fact, it requires 
difficalt integrations P—VOLvox. 


[32901.] — Boiler Feeding. — We have a set of 
Twybill’s economisers attached to two out of six of our 
steam boilers. We are satis 5 som ans varer an 
be passed through them to supply ers. 0 
a saving in fuel be effect by passing all our water 
through them, over po arrangement of feeding only 
two boilers through them ?—Jamzs HETS. 


[$2902.1—Tanning Canvas for Barge Sails.— 
Can any correspondent kindly inform me the modus 
operands of tanning canvas for sails; where the tan 
is to be obtained ground; the colouring matter, if any, 
used in addition ; the strength of the liquor; the length 
of time the canvas is to be immersed ; and how long the 
liquid should be kept boiling P—OoLCHESTER. 


32903.]—Geometry.—To make an equilateral tri- 
8 equal in area to any given irregular triangle. Will 
any contributor kindly explain what geometrical prin- 
ciple is here involved ?— ENQUIRER. 


[32904.]—Stone.—In walking: Over Blackfriars-bridge 
the other day I noticed that there were two kinds of 
stone used for the footpath—a dark and light variety. 
I also noticed that the former was less worn than the 
latter, for the reason, I presume, that it is of a harder 
nature. I should like to know the name of the stone, and 
why two varieties are used for such a purpose P—Ax 
ExnQoires. 

32905.])—Pumping Engine.—A pumping engine 
wits a 9ft. stroke in the pumps goes five strokes per 
minute, discharges 1,200 gallons per minute. Give the 
size of working barrel.—DPry. 

[32906.)—O val Measure.—Would any of our mb- 
scribers give a rule for measuring oval forms? For 
inetance, what would be the area of a fire-hole door 
lft. Gin: x lit. ?—Q. W. FIREMAN. 

B Red Rubber to Iron and 
E.bonite.—I wish to attach a coating of red vulcanised 
rubber. jis. thick, to an iron rod that has been previously 
covered with ebonite, the rubber to be as soft as elastic 
bands. It is required to know time required, and neces- 
sary temperature of rubber? Also how to roll the paste 
on in the firat instance P—M. Volk. 


SPHINX. 


, All communications for the ‘‘Sphinz’® should be 
addressed to T. Mitcumson, B.A., City of London school, 
Cheapside, E.C. 

Owing to the influx of mathematical correspondence a 
little time will be required for a satisfactory perusal and 
election for insertion, the space allotted for che Sphinx 
being necessarily restricted. 


Questions. 


753.—Integrate 1? r +2 zys +yit = e 
254 + p*t = 0, by Monge’s method, and show by the 
law of reciprocity that the second may be made to depend 
on the first P—J. F. W. 


754.—A train consisting of 44 carriages, each four yards 
long, is travelling at the rate of 55} miles per hour; it 
passes a man walking in six seconda; which way is the 
man walking and at what rate? — Eos CLEDDAN. 


755.—Show by division of a line in what sense .6 can be 
said to be equal to } P—Eos CLEDDAN. 


756.—How many gallons of wine at lls. 2d. per gallon 
must be mixed with 533 gallons, at 15s. per gallon, to gain 
20 per cent., when the mixture is sold at 17s. 6d. per 
gallon P—Eos CLEDDAN. 


757.—4 finite right line cannot be greater than the sum 
of its 1 on two planes at right angles to each 
other P—LEIDHOLD. 


758.—Show the point of intersection of the perpen- 
diculars from the angular pointe of a triangle upon the 
opposite sides is the centre of the circle inecrib in the 
triangle formed by joining the feet of these perpen- 
diculars P- MAGIE. 

759.—In the foregoing question (752) suppose that the 
man takes 14 of his welahte at random 5 einen; and finds 
that in each case they exactly balance the stone-weight, 
what is the probability that all the weights are correct, 
and that one chosen at random is correct ?—AMARA. 


760.—Insoribe an ellipse in a rhomboid.— W. HOOPER., 


Solutions, 


r r a(n—1) 
712.—Todhunter shows n — n (n — 1) + E 


r r 
(w—2) — HeD =P a-s) . =l n if ru, 
but = 0, ifr < n; hence 

n — 1 n — 1 


2 D (n — 2) K. 0 


— 


— 1 n — 1 
e tiomna- 0 


n u (n — 1) + 


n — 1 
“nh + 


in -1 
n(n — 1) (a — 2) ng. 
E (n — 8) + &o. 
n-l1 
In (u 1) + 
jn—1 


— 1 


n — 1 
2 (n — 2) + &. 


In 
[n—3 I3 


dividing by | n we get the required resalt.—Macors. 


727.—(Leidhold).—To dissect a square into three equal 
equares. Take any ab agree triangle D O B. Draw 
altitude, O A, and in A G produced take A G. = AO. 


n 
(n — 3) 


Then 1 6 = 7855 on A G erect a right-angled triangle, 


M K, and ore oF triangle G L K to triangle 


uares, each = the square on A B. Where- 


12 H 
AZ H; and the square, 
three equal 
fore, &o., Q. E. F.—A. B. O. i 

Where is the demonstration P—En.] 


787.—Separating the variables: 


whence ad x 
log. (- y) = — Í const. + = J. 


— const. 
Solving for y and putting e = an arbitrary constant 


O, we get a, ~E j 
y= 1 -— Ce 1 — 5 4.—LEIDHOLD. 


739,—Let æ = the number of pigs bought by any one of 
the wives x + y the number bought by her husband. 
(z + y)? — 2 = 68; 221 1 * 2 68: 2 1 B. 
an indeterminate equation in which z and y are positive 
integers ; therefore Gu positive integer; therefore y 
is a factor of 63, and te either 1, 3, 7, or 9. 
If y = 1, then 2 z = 62; z = 3l and x + y = 33 
It y = 3, then 2 z = 18; x = 9and z + y 12 
If y = 7, then 22 = 2; 1 landz+y= 8 
If y = 9, then 2 z = 2, a negative value which is 
excluded. Consequently the pairs are 
Dick 32 and 31 Jaue; 


Tom 12 and 9 Mary; 
Harry 8 and 1 Eliza.—J. A. H. 


739.—The area of the end of the wire is E y’ x °7854, 
and this, divided into the cubio contents, must give length 
1. 1728 + {(=) x 7854, = 171ft. Shin. 
80 
—ALEX. CAMPBELL, a 
742.~—See Euo. I., 22.—ALEI. OAMPBELL. 


circle about A A D C, cutti 
O is the point required. 


B D in O; join O A, O 
or AC D BS A0 D 


8 a 
OBA+OAB= OBATO BC: OBO SOA B. 
But CAD= O =COD=OBC+O0CB=OCB + 
OCA; “OB =OCA=O0OAB.—Maaaiz. 


Solutions Received. 


A. OAMPBELL, 739; A. B O., 727; Q. E. D. and Itenex,. 
740; A. B. O., John Stevens (Paisley), O. Mitchell, jon. 
Amara (notice the new address), 749, 750, 751; Leid- 
hold, 748; O. E. Sonlsby, 750; L. 8. (It is some mark of 
distinction in these days to politely acknowledge a» 
error, as you do), 746. 


Notices to Correspondents. 

Tur last Sphinx’ contained a few easily rectified 
errors, owing to the “ proofs” not having been co 
as usual, 

WST. Non'.-Wrer amp E. S. O.— Shall shortly appear. 

S. Stoxzs.—Propose your rule as a question for dis- 
cussion. 

A “ Frest Crass Priza Mzupatuier,” of Liverpool 
College, says: There is a question (746) so absurd that 
I wonder you allowed it to appear. Maggie“ is 
responsible for this, and had better see to it. 


CHESS. 


— a 


ALL Communications intended for this department 
must be addressed to J. Pruzcn, Copthill House, Bedford. 


PROBLEM OOOCXXII.—Br Dr. GOLD. 
Back. 


VAA D Th 


7. Vis 
la Za 


UPS 2 
P LSI SLL 


White, 
White to play and mate in threo moves. 


SoLuTion TO 420. 


White. Black. 
1. Qto K BS. i 1. Anything. 
2. Q, B or Kt mates accordingly. 


NOTICE TO CORRESPONDENT. 
H. M. Prrpwavx.—Tidy and correct. Your questions we 
are unable to answer. 
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ANSWERS TO CORRESPONDENTS. 


— ee 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and pnt draw. 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. Nocharge is made for inserting letters, 
queries, or replies. 4. Commercial letters, or queries, or 
replies are not inserted. 5. No question asking for educa- 
tion or scientific information is answered through the 
post. 6. Letters sent to correspondents, under cover to 
the Editor, are not forwarded; and the names of corre- 
spondents are not given to inquirers, 


The following are the initials, &., of letters to hand up 
5 Tuesday evening, May 7, and unacknowledged else- 
where: 


Gro. Kipp.—E. P. Alexander.—F, de Montmorency.— 
D. Allinghnam.—Welwyn Social Club.—G. Dashwood.— 
P. Renondini.—R. J. A.—H. Williams and Co.—Tanite 
Co.—R. C. Clifton.—W. L. Wise. — W. Grange.— 
A. B. M.—Aliquando.—Hugh Clements.—T. G. S.— 
Constant Reader.—E. Parr.—An Eugineer.— A. A. 
Watkins.—W. B.—E. W.—H. P. Harris.—W. H. Escott. 
Gold Star.—Z. D.—B. N.—Sitiens Scientie.—F, J. 
Jackson.—J. H. Collins.—W. Wilson.—8, Smith.— 
Wynnede Cerjat.—A. Gillies. —F. A.—A Country Reader. 
—John.—J. K. N.—Anxious.—A Reader.—Kelby.—G. 
Dashwood.— P. C.—F. C. Dennett.— Semibreve.—J. 
Johnstone.—A Fellow of the Chemical Socicty.—D. 
Traill.—Totham.—One Affected.—Union Jack.—Chas. 
Jones.—W. B. A.—R. G. L.—Galvano.—Perdu.— 
J. B. K. H.—H. B. F.—Kaikora.—D. Stratheirn.— 
A. D. R. J.—Sperans.—Dudley.—N. Virch.—Phaznix, 


J. SNELL, AND Corn. (Numerons remedies for corns 
have appeared in back vols., and we cannot devote 
more space to the subject. We have frequently recom- 
mended the use of acetic acid, and never knew it to fail 
when used with care and perseverance, Apply it every 
night to the corn when retiring to bed, but be careful 
not to let it touch the surrounding flesh.) 


Youna Mecnanic. (The silicate paints, manufactured by 
the Silicate Paint Co., of Liverpool. are the best for the 
popoe indicated.) — BAN TAM. (Get Mr. Sprague’s 

on Electricity,“ published by E. and F. N. 

Spon, of 48, Charing-cross, That will tell you all you 
want to know.) — SAMUEL. GREEN. (We are unable to 
give the address; an advertisement asking for it in 
these columns might bring you a reply.)—CRooKFn. 

(We cannot recommend individual surgeons; your own 

medical man will determine whether the operation is 

necessary, and will suggest the most proper practitioner 
to perform it.) —TATOO. (Impossible, except by a sur- 
gical operation.)—A OoNSTANT READER. (Get The 

Pattern Maker's Assistant.“ by Joskua Rose, published 

by E. and F. N. Spon. It is advertised in this number.) 

—F. R. T. D. (The company will lend on the policy 

according to its age, or any private lender will accept it 

as security.)—J. F. (W. J. Lancaster, Stanley, or Cox 
would inform you if you write direct to them.)— 

Awnxious. (Better consult a veterinary surgoon.)—J. M. 

(You had better sce a surgeon ; tho ear is far too delicate 

an organ to trifle with in the manner you have done. 

The second complaint is probably eciatica.)—DPTY. 

(‘‘ Molesworth’s Pocket Book (Spon), Templeton's 

* Workshop Companion“ (Lockwood). or the Colliery 

Ma r's Handbook (Colliery Guardian Office), would 
robably suit. The book you mention is published by 

ngmans, we believe. Nominal horse-power is a useless 
and misleading factor. The Admiralty rule is square 
the diameter of piston, multiply by velocity in feet, and 
divide by 6,000.)—E. Mawr Smita. (We do not know 
who sells it in London, but David Nutt, of the Strand, 
would probably procure it for you.) J. R. E. (We do 
not know the book you mention: Gooding’s “ Manual 
of Domestic Medicino,” published by Lockwood and Co., 

7, Stationers’ Hall-court, is a good one.) —TyYNESIDE. 
Please send.)—Asax. (See back vols.; we cannot 
evote more Eee to the mattor.) —ALTHA. (See reply 

28159, p. 92, No. 628 (April 6, 1877), for references to 

numbers containing directions for making wood and 

metal * pipes.) -W. J. CHADwIcER. (Your letter next 
week. 


Axxrobs, A Subscriber of Many Years’ Standing (P), 
Novice.—See indices to back vols. 

J. F., W. M. N.— Lour queries are advts. 

A READER OF THE ENdLIISs : MEZCRANIC, G. F. H., Charles 
L. Heth. L. H., L' pool, F. J. O'Connor, Novus Homo, 
Perdu, Smada, J. F. E., and others have replied to 
queries already similarly answered. 


Douglass's Railway Coupling.—We have re- 
ceived the following description of the coupling 
alluded to in our ‘‘ Scientific Næws, on p. 137. It 
is made by Messrs. Douglass, of Blaydon-on-Tyne : 
—Douglass’s patent railway coupling consists in 
forging a loop or bridge across tha end link of the 

resent coupling chain at about two-thirds its length 
fiom the front, and a pole with a socket on the end. 
The object of the invention is to avoid the necessity 
ok the shunter going between the tracks to couple or 
uncouple them, obviating all danger of his being 
killed or lamed. To uncouple, the shunter places the 
ole with the pin near the pole end inserted in the 
ridge of the link, and, using the buffer rod of the 
waggon as a fulcrum, he lifts the centre chain off 
the hook ; then with a slight twist of the wrist the 
end link is tilted over and placed on the centre 
hook of its own waggon, or allowed to hang down. 
To couple, the shunter places the pole in the same 
sition as before described, except at a greater 
inclination ; then, drawing the pole slightly towards 
him, he raises the chain, and places it on the hook 
of the adjoining waggon. Or, what is earier, when 
the chain is hanging up on its own contre hook, the 
pole end may be inserted, as before, into the bridge 
of the link, the chain taken off its own hook and 
placed on the hook of the adjoining waggon. 


NOTICE TO SUBSCRIBERS. 


Subecribers receiving their couples direct from the office ara re- 


iucsted to observe that the last number of the term for which 
thelr subscripticn is paid will be forwarded to them in a PINE 


Wrapper, as an intimation that a fresh remittance ts necessary. if 


it is desired to continue the Subscription. 
— ————— 
To Destroy Blackbeetles, Fleas 
all Insects, nse VESPER’S WONDERFUL INSkCT DESTROY. 


ING POWDER, which is sold in Tin Boxes A. and Is. cach, or 


post free for S or 14 stamps, from the sole proprictora, G. and T. 
VESPER, 423.5, Commercial.road, London, E. 
ee is stamped on top of every box ; otherwise none are 
genuine, 


TO AMERICAN & BELGIAN SUBSCRIBERS. 


„% American and Belgian Subsoribers, especially when renew- 
ing their supeeriptiona, are particularly requested to advise the 
Publisher of the tranamission of the Post-office order, and the 
exact amount for which it is made payable. If the last-mentioned 
precaution is omitted, some difficulty is very likely to ooour in ob- 
taining the amount. 

Subscribers in the United States and Belgium can be supplied 
with the ENGLISH MECHANIC post free from thin Offloe, for the 
sum of 188. (8 dols. 250. gold, or 16fr. 300.) per annum, payable in 
advance. 

The remittance should be made by International Post-office 
order. Back numbers cannot be sent by the ordinary newspaper 
post, but must be remitted for at the rate of 4d. each to cover extr» 
bustage. 


Lamplough’s Pyretic Saline is refreshing, 
most agreeable, and the preventive of FEVERS, BILIOUSNESS, 
SMALL POX, SKIN DISFASES, and many other spring and summer 
ailments. Sold by chemists thronghout the world, and the 
Muker, 113, Hoiborn Hill. Use no substitnte.—[ADVT. ] 


TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANOR. 


6s. 64. for Bix Months and Ils. for Twelve Months, Post-free to 
any part of the United Kingdom. 


Vola. VI., XXII., XXIII., XXIV., XXV., and XXVI., bound in 
zloth. 7e. each. 

All the other volumes are out of print. Subscribers would do 
well to order volumes ag soon as possible after the conclusion of 
each half-yearly volume in March and September, as only a limited 
number are bound up, and these soon run out of print. 

Indexes for each half-yearly volume up te Vol. X. (except Vols. 
II., V., and X.) inclusive, 2d. each. Post-free 23d. each. Oases for 
vinding, Is. dd. each. 

„ Subsoribers are requested to order Oages and Vols. through 
thetr booksellers, and noc to send direct. The regulations of the 
Post-office prevent thelr transmission through the Poss. 


Holloway’s Pills and Ointment present the 


readiest and most reasonable mears of rn oving hereditary, 


, Const ituticnal, and chronic disorders associated with impure 


blood; and unhealthy skin, scurvy, coorbutic affections, unse-mly 
eruptions, enlarged glands, and other blemishes, yield to these 
purifying remedier, which eradicate the seeds of the complaint, 
and avert misohicf. 


CHARGES FOR ADVERTISING. 


8. d. 
Every additional eight worda . . 0 6 


Front Page Advertisements Five Shillings for the first 40 words, 
afterwards 8d. per line. Paragraph advertisements One Shilling 
per line. No front page or paragraph advertisement inserted for 
leas than Five Shillings. 

ADVERTISEMENTS in EXCHANGE OOLUMN—for 
Bixteen Words „me .. 10 


For every succeeding Eight Words. eo 0 6 
Tho address is included as part of the advertisement and charged 
kor. 


Advertisements must reach the office by 5 p. m. on Tuesday to 
insure insertion in the fellowing Friday’s number. 


OUR EXCHANGE COLUMN. 


The charge for Exchange Notices is la. for the first 16 words, and Gd. for 
every succeeding 8 ords. 


EnauisH Mecnantc, Vols. XVII. to XXIII., 
re clean; ANYTHING USEFUL.—Mr. CLARK, 146, Walton-street, 
Chelsea, 


WANTED. 
WOOD. WORKING MACHINISTS. 


WANTED, a gaot PRACTICAT, MAN, used to working 
General Joiner (Reynolds's). Permanent] bif suitable. None 
but first-class workmen need apply.—Apply, by letter only, to 
Mr. RICHARD TAYLOR, Builder. Edmonton. 


AGENT WANTED to SELL fine 


LUBRICATING OILS. Commission 10 per cent.—J. B., 
1, York. villas, Manor-road, Richmond, S.W. 


N ANTED, TRAVELLERS on com- 


mission, calling on drapers, ironmonger, sewing 
machine dealers. in town and country; also on millowners und 
m'ifcanishers, to sell Taylor's Patent Friction’Gear, 35s, ; Twisted 
L co Sowing Machines alto Diekinson’s Patent Belt Fas- it r. 
A iber commission is offercd.--Teylor's Patent Sewing Machine 
C anpany Ln. ted, 97, Cheapside, London. 


ANTED, an AMATEUR’S LATHE, 

S to 4 inch centres, iron bed and frame, with slide-rest 

preferred. Apply, with rull particulars, to J. H. B., 30, Glenthorne- 
road, Hammersmith, London. 


Bugs, and 


The name of 


THE ECHO. 


Largest Evening Circulation 
in the World. 


ONE HALFPENNY. 
Sold Everywhere. 
THE ECHO is the best medium for 


Advertising Articles fer Sale, Situations Vacant or 
va or similar announcements, The charge is as 
ollows for 


SPECIAL PREPAID ADVERTISEMENTS. 
20 Words. ls. 8 Insertions, 2s. 6d. 
And 8d. per insertion for each additional Eight Words. 
No Trade Announcements of any description ean be 
inserted in these Special Columns. 


Advertinements must be sent to the Advertising Offices, 
22, Catherine-street, Strand, W.C. 


OFFICE, MANCHESTER, 


EDWARD K, DUTTON, 
RENOVED to ST. ANN’S CHURCHYARD, MANCHESTER. 
New Building Behind the Church, St. Ann's-square. 
Le 
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Fifth Beition, price 6d. 


SELF HELP TO PATENT LAW.— 


Alao, price 1s., COLONIAL AND FOREIGN PATENT LAWS. 
by GEORGE DAVIES, C.E. Published at the Office for Patents 
4, St. Anne’s-square, Manchester, by GEORGE DAVIES, CE. 
(late Jonn Davies & Son). Established 1635. 


ATENTS.—Mr. J. C. MEWBURN, 


BRITISH, FOREIGN, and COLONIAL PATENT AGENT 
and COXSULTING ENGINEER, gives prompt persona] attention 
to all matters entrusted to him. andbook on tents sent post 
free. —Oftiee for Patents, 169, Fleet-street, London. 


NOTICE TO INVENTORS.— 


Immediate Protection to all Inventors for £8 8s. by 
JULIUS HALL, Patent Agent, 90, Chancery-lane, Author of 
“ Practical Suzgestions,” FIFTH EDITION, just published, con. 
taining a chapter on TRADE MARKS; a chapter on Method of 
Obtaining Letters Patent, and the Cost of same; a chapter con 
taining 130 PRACTICAL MECHANICAL MOVEMENTS, with 
explanation of each diagram; and a chapter on CAUTION TO 
INVENTORS. Post-free, 13 stamps.—90, Chancery-lane. 


PATENTS.—Mr. E. P. ALEXANDER, 


COXSULTING ENGINEER and PATENT AGENT 14, 
Southampton-buildings, London, W.C. (upwards of vee 
pne ractiaal experience). BRITISH, 19 

RRIGN PATENTS obtained; DESIGNS and TRADE 
regix Infringements investigated and advice ven on 
PROVISION 


w. Instructions free. AL PROT On, 
EA 8a. Liberal terms to agenta. 


PATE NTS FOR INVENTIONS.— 


Messrs. DAVIES & HUNT procure BRITISH and FOREBIGR 
PATENTS at moderate charges. Full particulars given in the 
HANDBOOK FOR INVENTORS, to be had gratia from No. 6, 
Serle- street, Lincoln’s Inn, London, W.O., and from No. 89. St. 
Vincent-street, Glasgow. 


[NVENTION S PERFECTED, and all 


kinds of Machinery manufactured by 8. SMITH, 204, . High 
Holborn, London. 


OTICE TO INVENTORS — 


N BREWER & JENSEN, Engineers and Patent 14 Reg! eon. 
tinue to tranaact business connected with Patents an tra. 
tions at most moderate c . INVENTOR’S MANUAL coas 
and post free. Hatablish 1844—Offices: 33, Chancen 


London. —— 
PATEN TS.—NOTES FOR THEGUIDANCE 


Or INVENTORS (Reprinted from Enginering), may be had, 
post-free for 7 stamps, from the Author, Mr. W. LLOYD WISE, 
Oce for Patents, Chandos Chambera, Buckingham-street, 
Adelphi, London W.C. 


LIVERPOOL PATENT OFFICE.— 


W. P. THOMPSON & CO., 6, Lord-street, Liverpool. 
Largest patent and trademark business out of London. “ Manual 
of Instructions,” gratis. Hand-book of Patent Law British 
and Foreign,“ by W. P. THOMPSON, C.E., 12 stamps, post-free. 

“The pitfalls into which an unwary inventor would run a risk 
of stumbling are pointed ont. . . A trustworthy guide to 
patentees.”—ENGLISH MECHANIC. 


PATEN TS FOR INVENTIONS.— 


The Office for Obtainlay Patonts, 21, Cockspur-streat, 
Chaoring-cross, London, auppliea gratis, on application, a 
HANDBOOK for the Guidance of Inventors, to enable them to 
Becurely obtiin throucb that Office, Home, Colonial, and 
Foreign Patents at fixed and moderate obarges.—Addreas 
M.. T. MORGAN, as above. 


— 


QANDY WHISKERS Turning GREY. 


Tho GOLDEN FLUID is free from smail; no lead or sulphur, 
Warranted to colour in a few hours. Sold in 13 ounce bottles, 
18. (Al. carriage free. Agent: W. TAYLOR, 405, Rochdale- road. 
Manchester. Small bottle will be sent for expertinent, 6 gtamps. 


May 17, 1878. 


ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 686. 


229 


The English Mechanic 


WORLD OF SCIENCE AND ART. 


— ᷣ— 
FRIDAY, MAY 17, 1878. 


ARTICLES, 


— 


LATHE FLYWHEEL AND 
TREADLE.—III. 
FIG. 3 shows the form given to the 
treadle in my own case. But this is, 
to a certain extent, a matter of fancy 80 
long as its bend will cover the three points 
—R, P, and D*—in their relative positions. 
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extreme positions of the link arm of the 
American crank; and can imagine the 
pitman, with its hook, to be a link attached 
to the crank-pin by a collar instead; them 
it will at once become apparent that an 

gain upon the dead points obtained with 
the bell-crank form of treadle is equally 
obtainable with the very much simpler form 
of treadle now recommended. The only 
practical difference is, that, whereas the 
high hanging necessitates the forward fall 
of the foot (as shown by the dotted arc 
struck with R D’ as the radius), the bell- 
crank form of treadle may be h and 
bent to bring out the foot-board to any 
part of the arc, and so to place the rise and 
fall of foot in any direction that may be 
desired. In Fig. 3 this rise and fall is 
made vertical for the bell-crank treadle, 
while it is necessarily oblique for the other. 
Having explained my own reasons for pr2- 


FLOOR LINE FOR ORDINARY TREADLE AND PITMAN. 


The triangle—R, P., P?, P*—is put in to 
show the angular relation which the pitman 
(or link) will occupy, in its rise and fall 
with the rotation of the crank, towards R, 
the fulcrum of the lever; and also to illus- 
trate the principle on which this high 
g may be used to obtain some gain 

on the dead points. As this is the pro- 
fessed object of the “American Lathe- 
crank” (EnwGLish MECHANIC, No. 673, 
13969) on which I propose to make a few 
remarks by-and-by, another treadle-arm is 
carried out above (on the two extreme posi- 
tions of its oscillation) from the same 
rocking centre, R. If the reader will turn 
3 round until the “Floor line of 
merican Lathe-crank” is made the hori- 
20ntal line instead of the other; and can 
dismiss from his mind’s eye the existence 
of the other treadle—R, P?, D; and can 
look at R P and R Pi as representing the 
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ferring the oblique forward fall, no more 
need be said on that point. But it may be 
worth while to point out here that—ceteris 

aribus—the oblique fall saves a trifle 
in knee- action. Thus in Fig. 3 the 
length of both treadles from R being 
equal, and all the other proportions being 
common to the two cases, it follows that 
the oscillation of each footboard will also be 
exactly the same on the dotted arc. It is, 
therefore, obvious that the rise of the 
oblique fall, with regard to the vertical 
height, will be somewhat less than that of 
the other, which oscillates vertically (or, 
panog more precisely, in an arc the 
chord of which is vertical). The difference 
may, indeed, be far too trifling to notice in 
a single tread. But, when it is considered 
that the average rate of ordinary treading 
ranges from about 50 to 70 a minute, the 
economy of joint and muscle motion in an 


hour’s work would amount to something 
worth consideration, even if the saving be 
only jin. for each tread. I may here point 
out that if the footboard be suitably 
rounded, as at D, it will save some ankle 
motion, by accommodating itself to the 
position of the foot as it rises or falls, 
instead of leaving the foot to accommodate 
itself to the footboard. 

Having contrasted the relative claims of 
the two forms of treadle in applying the 
same principle, it will be well to examine 
thoroughly the principle itself, so as to 
estimate the drawbacks, which must limit 
the extent to which it can be profitably 
developed under any form of lathe-treadle. 
That the circle of a crank’s revolution may 
be divided into unequal parts for the action 
of the treadle is abundantly evident. But 
any attempt to exaggerate this—say, erona 
10° or 15° gain in the 360°—can only be 


purchased by one or both of two grect 
sacrifices—viz., loss of leverage on the 
crank, or great increase in the rise and fall 
of the foot. The proportions of treadle and 
crank in Fig. 4 are taken (by proportional 
compasses) 150 a scale drawing of my old 
treadle arrangement, and will, I think, fur- 
nish a fair average example of the usual 
hanging. In Fig. 5, the revolution of the 
crank and the Tagih of treadle from the 
rocking centre, R, to tbe pivot, P', is made 
exactly the same as in Fig. 4, in order to 
compare on the same diametric line, X X, 
the action and reaction of crank and treadle 
on each other in each of the two cases. The 
same lettering is adopted for the several 
parts of each figure as that used for Fig. 3, 
so that the identity of principle may be 
more readily recognised under the three 
several forms. If it is desired to look at 
Fig. 5 in a working position, it can de 
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turned round until the treadle-arm is in the 
right place. It is true thut the general 
form and appearance of the bell-crank 
treadle (Fig. 5) does not exactly conform 
with the arrangement which would be 
adopted. But this is unavoidable where 
the special object is to show, by comparison 
with Fig. 4, the character and consequences 
of the changes in the proportions of the 

arts which would be requisite; and the 
illustration of the principle at issue is not 
in any way affected. 

Referring now to Fig. 4, it will be ob- 
served that the two extreme positions of 
the pivot of the link P’! and Ps, and the 
two dead points of the crank are all on the 
same line, X X; and that the middle posi- 
tion of the treadle-arm, R, P?, is at right 
angles (or perpendicular to) the line, X X, 
where it furnishes the chord to the are of 
the treadle’s oscillation. The revolution of 
the crank is here divided into two equal 
parts; and it will be obvious that this must 
always be the case whenever any line, as 
X X, drawn from the centre of the crank’s 
revolution, will pass through the two 
extreme points of the pivot’s oscillation; 
and that this must always place the half- 
rise of the treadle-arm, R, P?, at right 
angles to the chord joining P! and P. 

In order to obtain any gain on the dead 
points, it is therefore necessary to arrange 
the treadle so that the line of its half-rise 
i.e., the line, P? R, bisecting the angle of its 
oscillation) shall make an acute angle with 
any line, X X, passing through the centre of 
the crank’s rotation and the pivot of link, P.. 
In Fig. 5, therefore, the link-arm of the 
bell-crank is so arranged that the bisecting 
line, P? R, shall make an angle of 45° with 
the line, X X, passing throuch the centre 
of the crank’s rotation and the point, P?. 
But this line cannot now supply the chord 
to the arc of oscillation, and this will now 
be across X X instead of upon it as before. 
The result in this particular example will 
be a gain of about 30° in the 360° in favour 
-of the downward stroke of the treadle. The 
object of comparing the two arrangements 
in the same proportions will now be ap- 
parent. The gain on the dead points is 
not very considerable, taken at the most. 
Yet a comparison of Figs. 4 and 5 will 
show that this has to be purchased at an 
increase of nearly one-third in the rise and 
fall of the foot, and a considerable loss of 
leverage. For the action of any lever, 
whether straight or bent, is determined on 
the same principle of velocity ratio; and 
this, again, depends not only on the respec- 
tive lengths of the receiving and operating 
portions of the lever, but also on the direc- 
tion in which the power is received and 
communicated. Now the maximum of 
leverage, with any given proportions of 
arm, 1s obtained when the power is received, 
and the force communicated in directions 

rpendicular to the receiving and operat- 
ing points of the lever (i.e. to the lines 
joining these points with the fulcrum). It 
will be seen that this position is more 
uniformly approached in Fig. 4 (where the 
liae, X X, passing through the centre of 
the crank’s rotation, and representing the 
direction of the link or pitman, is perpen- 
dicular to the half-rise of the treadle, or 
lever), than in Fig 5, where the half- 
rise of the link-arm is at an acute 
angle with the line, X X, and where 
the force has to be communicated by 
the link in an oblique direction. I have 
been careful to say that Fig. 4 approaches 
the most favourable conditions for leverage 
“more uniformly” than Fig. 5, because this 
leads up to a question mooted by “J. L.” 
in one of his letters (13971, No. 673), which 
I suspect has more to do with the advantage 
afforded by arranging the treadle for gain 
on dead points than anything directly de- 
rivedfrom that gain itself. Butin order to 
show that loss of leverage is a necessary 
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condition of this arrangement. if carried to 
excess, from more causes than one, it will 
be well to point out, before going any 
further, that the extra rise and fall of the 
foot which it entails can only be got rid 
of by lengthening the link-arm from R to 
Pi, or, in other words, by lessening the 
velocity ratio in favour of the foot and 
reducing this more nearly to equipoise. 
Thus, loss of leverage from this cause alone. 
independent of the more oblique direction 
in which the link must act upon the crank 
in certain parts of the revolution, would 
seem to be an essential condition of any 
arrangement aiming at gain on the dead 
points; and the analysis of proportions in 
every drawing of a bell-crank treadle which 
I have seen tends to confirm this view of 
the case. It would perhaps be difficult to 
find a better illustration of this than that 
supplied unintentionally by “ Dyke” in his 
two figures in 13969, No. 673. Fig 1, used 
to illustrate the principle of the bell-crank’s 
intended action, is correct so far as the 
upright link-arm is concerned, but breaks 
down entirely in dealing with the lower or 
treadle-arm. The rock on which this 
figure is wrecked is to be found in the para- 
graph commencing “ Let H M be the leneth 
of the treadle” (vide 23rd line from bottom 
of middle column, p. 552), where the writer 
assumes that the oscillation of the treadle- 
arm may be regulated by “ convenience,” 
and without reference to the oscillation of 
the link-arm acting on the crank. When 
one spoke of a wheel can be moved through 
any given space without moving each of the 
other spokes through exactly the same 
space, then Dyke's rule may be right. 
Until then the oseillation which the treadle- 
arm must make when that of the link- arm 
has been first determined (as in“ Dyke’s ” 
Fig. 1), may perhaps be best ascertained 
by placing the compasses on H (the 
rocking-shaft centre) as a centre, and 
striking a circle cutting the oscillation 
of the link-arm and the treadle-arm. 
Whatever the chord of the oscillation 
may be for the one arm, must give the 
oscillation of any point in the other, oscil- 
lating on the same circle. Tested in this 
way, Dyke’s”’ convenient rise and fall of 
7in. would (judging from Fig. I) develop 
itself into about double. Nor is Fig. 2 less 
instructive in its way; for, this being a 
scale drawing, the treadle difficulty sup- 
pressed in Fig. 1 asserts itself by depriving 
the link-arm of nearly all the gain on dead 
points, which this form proposes to secure, 
ag well as reducing the leverage to little 
more than the width of the footboard. If 
the scale drawing, Fig. 2, is correct, refer- 
ence to this will show that the angle made 
by the bisection of the link-arm’s oscilla- 
tion, with a line drawn through the centre 
of the crank’s rotation and the pivot of the 
link, is not more acute than about 75°, and 
that this does not give a gainof more than 
about 5 on the dead points. In short, the 
practical difficulty of arranging for the 
“ convenient ” rise and fall of the treadle in 
Fig. 2 has almost eliminated every trace of 
the principle which itis specially designed 
to carry out. 

Yet all my own experiments have tended 
to prove, that there is an advantage in 
adopting an arrangement which will secure 
some gain on the dead points. Much asthe 
power of my wheel was improved by the 
adjustments for the weight alone, as illus- 
trated in Fig. 2, there was still a perceptible 
improvement on this after placing the line, 
R P’, at an angle of about 64° with the 
diametric line, X X (vide Fig. 3). As is 
there shown, this gives only a gain of 12° 
on the dead points; and as every attempt 
to force this gain beyond that seemed to 
deteriorate rather than improve the per- 
formance of the wheel, I think the chief 
source of advantage must be sought in 
some other cause. 
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It will be observed that although the 
sharpest upward lift seems to take place at 
a very unfavourable angle—viz., of’, yet 
the full force of the down tread will be felt 
by the flywheel when the crank and treadle 
arm are respectively in very favourable 
positions, which is very nearly what“ J. II. 
suggests in his letter (13971), p. 552, No. 
673. It will he seen in Fig. 3 that when 
the crank pin is at half stroke (down tread) 
the link is very nearly square with the 
crank, and at 81° with the treadle arm or 
operating lever. It is about this point that 
the pressure of the foot would be in full 
force, and it seems to me that the impetus 
to momentum given under such favourable 
conditions does more than compensate for 
the upparently unfavourable conditions for 
the hft, especially when these latter are 
directly met (on the principle of Fig. 2 
by the gravity as well as the centrifugal 
impetus of the counterpoise in its descent. 
The virtaal difference between the arrange- 
ment of Fig. 3 and the ordinary pattern 
(Fig. 4),is that the former establishes con- 
ditions which favour the down stroke to the 
prejudice of the return lift, while the latter 
prejudices the down stroke for the sake of 
averaging the angular velocities of crank 
and treadle as nearly as possible for 
both tread and lift. In Fig. 3 the down 
tread is always working with link and 
treadle at an angle of less than 90°, but 
at the mest favourable point places the link 
very close on this most favourable position 
with regard to both crank and treadle at 
the same time. Under the ordinary leve! 
hanging the whole of the down tread is 
worked at an angle outside 90° (so far as the 
treadle is concerned); while, at the most 
favourable point for the erank's action. the 
link (or pitman) will make an acute angle 
of about 74° with it, and an obtuse angle of 
about 106 with the treadle. Thus what is 
gained for the lift is lost in giving the 
impetus which is to do the lifting; and my 
own experiments certainly tend to prove 
that, within certain limits, the other course 
is the most profitable. It is this limitation 
which makes it important to decide whether 
the profit is due to gain on the dead points 
or to the more favourable position of the 
link at the most favourable moments of the 
tread. In the first case the bell-crank form 
of treadle would be necessary, because, to 
secure any great gain on dead points by 
high hanging alone, would make the for- 
ward fall of the foot too oblique. But. 
assuming that the merit of the bell-crank 
treadle lies rather in bringing crank, treadle. 
and link into the most favourable relations 
for the down tread, and that a moderate 
amount of forward fall for the foot is 
advantageous rather than otherwise—then 
ic would appear that the simpler arrange- 
ment of Fig. 3 may give every advantage 
that the bell-crank can claim, and withont 
the same risk of exaggerating the principle 
beyond the limits exacted by the question 
of leverage, as illustrated by the comparison 
of Figs. 4 and 5. 

It might seem, at first sight, as is if the 
best position of crank, treadle, and link for 
the down stroke might be obtained equally 
well by simply bringing the pivot of tne 
pitman more forward towards the foot- boar. l. 
But the very fact that doing so would lessen 
the rise and fall of the foot, while the revo- 
lution of the crank remains the same, shows 
at once that the effect of this is exactly 
similar to the effect of lengthening the 
link-arm of the bell-crank (as explained 
above)—viz., it reduces the velocity ratio in 
favour of the foot. So that what is gained 
in one way would be lost in the other. The 
high hanging and forward fall of foot avoid 
this. 

To conclude a paper which has far ex- 
ceeded its intended limits, I will only add 
that if any one should feel disposed to ex- 
periment on this subject, I s be happy 
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to illustrate the simple and economical 
means by which I did so without more 
derangement to the lathe than movable 
additions to the standards and treadle. 


D. H.G. 


AMERICAN ACADEMY OF SCIENCES— 
THE CARBON TELEPHONE. 


HE recent meeting of the Academy of 
Sciences at Washington exhibits the 
existence of a considerable amount of life 
and go in the scientific world of America. 
With an Agassiz, a Henry, a Newcomb, a 
Marsh, a Dana, a Draper, and many other 
distinguished men, the United States has 
for years occupied an honourable place in 
the scientific world, and, if certain remark- 
able discoveries have brought American 
scientists into more prominent notice, we 
at least shall not begrudge them their well- 
earned honours. The meeting of the 
Academy of Sciences, which opened on 
April 18th, is remarkable for an improved 
method of ascertaining the velocity of light, 
and for the experiments relating to the 
discovery of oxygen in the sun, which were 
deseribed by their respective authors—Pro- 
fessors Simon Neweomb and Henry Draper. 
We gave an account of the latter’s great 
discovery on page 625 of Vol. XXV., and 
we learn that, since the announcement of 
his discovery, Dr. Draper has added ten 
lines to the twenty he had previously identi- 
fied as belonging to oxygen. He gave an 
account of some ingenious apparatus he 
has devised for the better carrying out of 
his researches, for details of which we must, 
however, wait. A description of one of 
them will be looked for with considerable 
interest, as by its means the light of an 
incandescent substance, the spectrum of 
which is required for purposes of compari- 
son, can becontrolled and intensified. The 
apparatus. has been named the “spark 
compressor.” Prof. Draper reports that he 
has searched for other metalloids in the sun, 
and though he has obtained encouraging 
results as to carbon, leading to a belief in 
its presence, he is obliged to express con- 
siderable doubt, at present, as to the exis- 
tence of sulphur in the sun. A careful 
series of experiments indicate that oxygen 
is not to be detected in the chromosphere, 
that gas having never been found above the 
level of the photosphere. Prof. Newcomb 
suggested the employment of an improved 
method of measuring the velocity of light 
as a means of determining the distance of 
the sun. There is reason to believe that 
when all the observations of the late transit 
of Venus, both British and foreign, have 
been collated and properly reduced the re- 
sults will show at least as much divergence 
as those already published. Indeed, it is 
not impossible that the photographs will 
eventually be discarded as practically useless 
if not misleading. Under these circum- 
stances Prof. Newcomb has issued what is 
in reality an appeal to the United States 
Government for the requisite funds to carry 
out a series of experiments which he 
believes will enable the velocity of light to 
be determined with an accuracy at present 
unattained, and which will consequently 
furnish the means for caleulating the 
distance of the sun with a lability to error 
much less than that appertaining of neces- 
sity to the transit of Venus method. The 
arrangement employed by Foucault is as 
well known as that of Fizeau, both being 
illustrated in the textbooks on light. The 
toothed-wheel method of measuring the 
velocity of light, however ingenious it may 
be, is scarcely capable of giving an accurate 
result, and an error of a few miles in the 
velocity per second becomes a serious 
amount when multiplied by the time re- 
„quired to traverse upwards of 90 millions of 


miles. Accordingly. it is by a modification | wood construction with five siq 


ef Foucault’s arrangement that Prof. New- 


comb has songht to obtain the required 
degree of accuracy, and, from a few prelimi- 
nary experiments carriedoutat Washington, 
he hes satisfied himself as to the feasibility 
of the plan. A pencil of light is sent from 

a rapidly revolving mirror to a concave 
mirror, and, in order to catch the whole of 
the return ray, a second telescope is to be 

used. An electric light shining through 

a slit in the focus of the other telescope | 
will furnish the sending ray. The results 

obtained at Washington with an Sin. mirror 

over a distance of 7,0U0Uft. gave promise of 

future success, and, as the mirror may be 

made to revolve in opposite directions, a 

displacement amounting to two-thirds of a 

degree is produced, which would enable the 

velocity to be calculated within an error of 

a 2.000th part. Prof. Neweomb mentioned 

that an officer in the United States Navy 

had devised a new method of sending light 

from one mirror to another and receiving it 

back again on the revolving mirror, but at 

the time he had not been furnished with | 
any particulars. There is little doubt, how- 

ever, that the American Academy will 

induce Congress to furnish the requisite 

funds to carry out the experiment on a 

useful scale, and, if so. we may possibly find 

ourselves indebted to the Americans for an 

important factor in our Nautical Almanac 

calculations. 

Mr. Edison’s carbon telephone was, how- 
ever, the greatest attraction at the mecting. 
That gentleman discovered that certain 
kinds of carbon are susceptible to great 
changes in electrical conductivity when 
subjected to pressure, and accordingly he 
conceived the idea of utilising that property 
for telegraphic purposes. A button of sen- 
sitive carbon (we presume all carbon is not 
sensitive) is placed between two pieces of 
platinum, the under-piece being connected 
to a telegraph wire and a small battery, 
while the upper is also connected to the 
battery and to the diaphragm of the tele- 
phone in such a way that the pressure of 
the sound waves is transmitted to the upper 
piece of platinum, which consequently 
affects the conducting power of the carbon. 
But Mr. Edison’s improved telephone was 
scarcely born before it was eclipsed by the 
discoveries of Prof. Hughes, which, so far, 
are the most remarkable phenomena in con- 
nection with telephony. The most extra- 
ordinary apparatus exhibited by him is in 
reality so rough that it raises a smile from 
those accustomed to finish and polish in 
scientific instruments, and yet it is so exces- 
sively sensitive that it takes up and trans- 
mits the slightest whisper. Two small 
blocks of gas carbon have small cups 
scooped in them, and are attached to a thin 
piece of pine. The latter is glued toa 
piece of thick wood forming a basc-board 
in such a way that an end view presents 
the shape of the letter L. A small stick 
of gas-carbon (such as is used in the elec- 
tric lamp), pointed at each end, ts supported 
by the blocks of carbon, the points resting 
in the cups. Wires enter through the back 
of the soundboard into the carbon blocks 


which are thus connected, the one with a oe 
Curious 


battery, the other with a line- wire. A Bell’s 
telephone, at the other end of the circuit, is 
connected with the line-wire and the bat- 
tery—and that is all. At the time of 
writing, this instrument has only been 


constructed in the roughest manner, and 


yet so sensitive is it that the stroke ofa 
feather on the base-board becomes audible 
tc the listener at the telephone miles away. 
Speech is transmitted with wonderful 
power and distinctness, and soft sounds are 
converted into loud noises. A glass tube 
filled with “white silver powder” (tin and 
zine), and stopped at each end with carbon 
plugs pressing on the powder is capable. 
when laid over a resonating box (any thin 
| 3) of be- 
coming a very sensitive receiver in connec- 


tion with an articulating telephone. The 
discovery is of the first importance in con- 
nection with telegraphy, and those who 
declined to adopt the Bell telephone in its 
simplicity will doubtless lay claim to a pre- 
vision they never possessed. We shall, 
probably, give a more Jengthy description 
of the experiments next werk. In another 
column we publish the paper on sonorous 
vibrations read by Prof. Hughes at the 
Royal Society, for an early copy of which 
we are indebted to the author. 


THE EDINBURGH ASTRONOMICAL 
OBSERVATIONS.* 


{E as has been said, a good man strug- 
gling aginst adversity is a sight for 
gods and men, the Astronomer Royal for 
Scotland may well excite the interest of 
both these orders of being. Presiding over 
an observatory which is but poorly paid, 
and miserably undermanned]; and which, 
moreover, possesses nothing in the shape of 
instruments beyond an 8-foot Transit instru- 
ment, and a 6-foot Mural Circle (both“ very 
antiquated and frail”), he has produced a 
volume of observations which, for beauty 
of typography and illustration, and, in 
some respects, for scientific value, is un- 
surpassed by anything which we have pre- 
vionsly seen of a similar character. 

The first part of this really remarkable 
book consists of a catalogue of 641 
stars comprised between Oh. and 4h. of 
Right Ascension, a page being devoted to 
eich object. Tue arrangement of this 
possesses a certain amount of novelty. The 
first column contains merely the number of 
the star; the next its history, and, if a 
double star, measures of the distance and 
position of its components from the Cycle of 
Admiral Smyth, or from Struve. We ven- 
ture to think, though, that Professor Piazzi 
Smyth might have made more judicious 
selection of his authorities for some of the 
statements which he here gives. He em- 
ploys as one of them, for example, rather 
too frequently, a mad little pamphlet called 
“ Mazzuroth;' while, on p. 093, we have a 
reproduction of Madler’s hypothesis that » 
Tauri is the central sun about which our 
sidereal universe is revolving; although it 
is now wholly exploded, and known to be 
absolutely untenable. The remainder of 
each page is occupied with the details of the 
co-ordinates of R. A. and N. P. D. of the star 
to which it is devoted; and here a feature 
is introduced which seems both novel and 
valuable. It is a series of blank spaces for 
theinsertion of observations made elsewhere, 
the object being to clear up the verate 
questio of discrepancies in the calculated 
proper motions of many of the stars de- 
scribed. With reference to this, however, 
we would just say that proper motions com- 
puted from observations with a transit 
instrument, which the mere heat of the 
lamp illuminating its Wires caused to 
“swerve” wildly, must be received witha 
certain amount of cantion; and,in the next 
remark that Professor Smyth seems 
ly to ignore the fact that the proper 
motions of the B. A. C., nay, even a consider- 
able number of its mean places at its epoch | 
(to say nothing of its star-magnitudes), are 
now, and have been for some time, con- 
sidered as perfectly untrustworthy. A 
really good star-catalogue is one of the 
astronomical desiderata of the present day ; 
and one to which, we would suggcst, that 
the Royal Astronomical Society might not 
unprofitably devote a portion of its funds. 

Following the Star Catalogue, of which 
we have thus briefly spoken, is a series of 
observations of terrestrial temperature 
made with the earth thermometers, which 
were broken by a mad sailor in September, 


place, 


„ FAinhnur'h Azronnmicnl Observations. 
1870-1677. Star Catal gue, O, II —3, II. 
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1876; but no special reference is made to 
them here. 

The succeeding part of the volume is, 
however, of very great scientific interest ; 
eonsisting, as it does, of a most elaborately 
illustrated record of a mass of Spectroscopic 
Observations of the red end of the spectrum, 
and of the spectra of the zodiacal light, the 
aurora, &c. In addition to numerous splen- 
did maps, illustrating the effects of various 
meteorological conditions upon the lines 
and bands in spectrum, there are some 
beautiful and artistic chromo-lithographic 
views of the zodiacal light, the aurora, 
twilight, varieties of daylight, &c., which 
add materially to the interest of the charts | 
of the spectroscopic results obtained under | 
the conditions which they illustrate. 

Taken altogether, this sumptuous volume 


must form an enduring monument of the 
| 


wonderful industry and capacity to over- ! 


come obstacles of the Director of the Edin- 
burgh Observatory; and can scarcely fail 
to induce a hope that he may speedily be 
supplied with instruments more worthy of 
him, and the institution over which he pre- 
sides, than those that he now possesses. 


THE LATHE.—IV. 
By FRED. Horrmann, Engineer. 


A SIMILAR method for finding whether 
one part of a slide-rest is at right angles 
to another is often made use of by fastening 
a bent scriber into a rod. The saddle (Fig. 1) | 
ef a lathe not being at right angles to the bed, 
to a great extent spoils the lathe, which cannot 
be said to be the case with centres not oppo- 
site, or lathe spindle not true, as these can be 
rectified and packed. A common notion is to 
suppose that a lathe spindle must be true in 
every way, and more especially be in a line 
with the bed. If wesuppose the spindle not to 
shake in its bearings, any work fastened to it 
must describe a circle round some centre, and 
the fact of the lathe-spindle not being ina line 
with the bed has merely the same effect as if 
the spindle was parallel to the bed and the | 
slide-rest crooked. In turning or sliding up a 


shaft or spindle (Fig. 2) it will be seen that 


the spindle moves round freely between the two ; 
centres, and on a centre line formed by joining 
these two points, irrespective of the truth of 
either movable or fixed headstock. It is, on 
the other hand, of the utmost importance that 
the movable headstock should be ina line with 
the bed, because the rest may be set parallel, 
and turn a long spindle parallel, and then when 
the centre is screwed out perhaps turn the 
shorter spindle taper (Fig. 3). It is also of the 
greatest importance to have the two centres the 
same height above the bed, as though it would | 
be immaterial if they were not, in turning short 
spindles where the top rest can be adjustable, 
yet it is all-important in sliding shafts of any 
considerable length. Perhaps one of the most 
important things in designing a lathe is to make 
the pulleys wide enough for a good broad belt. 
It is not necessary to have a quantity of pulleys 
on the cone, if there is a back gear and over- 
head gear. As a general rule lathes are made 
to run too slow. There are so many ways of 
gearing up wheels for screw-cutting that it 
would not be of much use if I were give a table; 
any one can set the wheels if they recollect that 
the speed of wheels is inversely proportional 
to their respective diameters,* and that the 
speed of leading screw should be to speed of 
lathe spindle as the number of threads in the 
leading screw is to the number of threads in the 
screw to be cut. The following is the reason of 
eutting a false thread :—Suppose our leading 
screw to be four threads to the inch, and that 
we have struck out a screw of, say, six threads, 
and taken off our tool, and moved back the 
saddle to the beginning ; now it will not do to 
Jock the saddle anywhere on the leading screw. 
Four threads of the leading screw correspond 
to six threads on the spindle, and if the saddle 
was locked in successive inches along the 
leading screw no harm would be done, or even 
in successive half inches; but as each single 
thread (Fig. 4) on the leading screw in this par- 


* Willis’s “ Principles of Mechanism,” page 21, 
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ticular case corresponds to one and a-half 
threads on the spindle, it will be seen that by 
moving the saddle }in. or one thread too far, 
and locking it there, we come exactly into half 
of the screw that is being cut. This shows 
plainly (Fig. 5) the necessity of a good firm 
locking nut, and one that slides up and down 
without any side play. The handle of the 
locking nut should have a counterweight to 
prevent it falling into gear by mistake. The 
lock nut is generally moved up and down by 
means of two pins, fastened one in each half 
of the nut, which are lifted by curved slots in 
the plate of the locking handle. It is best to 
have the handle plate and counterbalance (if 
any) in one piece, as trouble is often caused by 
the handle coming unscrewed. It is a bad 
practice to have too many threads in the lock- 
ing nut, and care should be taken that the two 
halves meet properly. Every facility should be 
given for oiling the screw-cutting gear, as the 
lathe has always a great deal to do in cutting 
and moving the saddle. The leading screw 
should have no back-lash whatever sideways, 
and should be adjustable at the far end by a 
couple of locking nuts or any similar method. 
Another thing is not to have the leading screw 
too far below the lathe bed ; in fact, Whitworth 
has his leading screw symmetrical with respect 
to the saddle, and running down the centre of 
the bed. The position of the leading screw is, 
however, oftener considered with regard to the 
change wheels. In some lathes, in order to cut 
a left-handed thread, an extra wheel must be 
put in the gearing to reverse the motion; but 
the best way, where it can be done, is to have 
an intermediate gearing at the end of the lathe 
spindle similar to that used by most makers for 
reversing their saddle-feed shaft (Fig. 6). 


(To be continued.) 


TOUGHENING AND ANNEALING 
GLASS. 


Two methods of toughening glass have been 

introduced to public notice within the 
last few years, with large promises as to their 
future; but at present the glass so toughened 
has not reached a very extended sale, and in 
some cases it has earned an unenviable charac- 
ter by spontaneously exploding without any 
apparent cause. A beaker or tumbler does not 
merely crack and fall into two or three pieces, 
but the glass literally explodes, crumbling to 
small fragments and dust. A method of 
toughening that is equivalent to strengthening 
glass, and rendering it better able to resist 
blows, is, however, so valuable an invention 
that, even if accompanied by a liability on the 
part of some pieces to break spontaneously, it 
cannot fail to find a wide field of usefulness. 
Besides a method of toughening glass, however, 
what is required is some process that will 
render glass proof against accidents from 


| changes of temperature. Lamp chimneys, for 


instance, unless carefully annealed, crack often 
in a most unaccountable manner, and where 
many lamps are employed they consequently 
form a serious item of annual expense. An in- 
genious, and we believe novel, process of 
annealing glass, even that known as crystal, 
has been recently invented by Baron Albert and 
M. J. M. A. Weyer, of Paris. It consists in 
hurying the articles to be annealed in powdered 
stone, plaster, lime, fire-clay, &c., or in grease, 
oil, the melted nitrates of potash and soda—in 
fact, any liquid or solid capable of receiving the 
required heat and remaining in a condition 
suitable for the process. By this means glass 
articles are not only rendered more capable of 
sustaining sudden transitions of temperature, 
but they are also strengthened to a consider- 
able degree. For instance, champagne bottles 
made by the processes at present in vogue are 
unable to sustain a higher pressure than 30 
atmospheres, but, when annealed by the new 
method, they will withstand 50 atmospheres. 
Similarly lamp chimneys may, when highly 
heated, be plunged into cold water without any 
danger of cracking. The method of imbedding 
the articles in powder renders it possible to 
anneal at a very high temperature, which is 
impossible unless some means are provided for 
supporting the articles and maintaining their 
shape when reduced to the softened state 
necessary to secure perfectannealing. By the 
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new process the articles are filled with the 
powdered atone or other substance, and are 
then placed in crucibles and completely sur- 
rounded with the pulverised substance em- 
ployed, being covered to a depth of at least 
Zin. Thecrucibles are then subjected to a heat 
gradually increasing to 800° C., or even to 
1,000° C., in a suitable oven for from four to 
six hours, and are then slowly cooled, the opera- 
tion lasting for 24 hours when the articles are 
thick. Where there is little danger of spoiling 
the shape of the articles the method of anneal- 
ing by use of liquids gives similar results more 
rapidly and at less cost. In carrying out this 
process two boilers are employed, so placed that 
the liquid can be run from the upper into the 
lower. If nitrate of soda is employed the tem- 
perature will be over 260°C. before the salt is 
melted, and the articles are then immersed in 
the cold state, and the temperature raised in 
that case to 800°C., the highest degree possible 
with nitrate of soda. They are then allowed to 
cool slowly, and when the temperature ap- 
proaches 260° C., or solidification point, the 
nitrate is run off into the lower boiler, and a 
small fire is maintained beneath the upper 
boiler to prevent the too rapid cooling of the 
glass. By this means the articles are perfectly 
annealed without injury to the surface or the 
shape. 


JABLOCHKOFF’S METHOD OF 
ELECTRIC LIGHTING. 


HE method of splitting up the electric 
current so as to supply a number of 
illuminating apparatus from the one source, 
recently published by M. Jablochkoff, com- 
prises also a method of strengthening the 
currents by means of atmospheric electricity. 
In order to obtain useful results from a current 
proceeding from a source of dynamic electricity, 
instead of operating directly with the currents 
as heretofore, M. Jablocbkoff, according to his 
present invention, causes the same to undergo 
a double transformation by first converting the 
dynamic electricity into statical electricity, and 
then reconverting it into dynamic electricity, 
and it is by means of the latter current that 
he obtains useful results. For the above pur- 
pose, instead of closing the circuit of a source 
of electricity by means of a continuous con- 
ductor, he unites the conductor coming from 
one of the poles of the electrical source with 
one of the armatures of a condenser, composed 
of one or more Leyden jars of large surface, 
a constructed of layers of metal and insulating 
slabs. 

The other conductor is connected in various 
ways, of which the principal ones are shown in 
the accompanying drawings. At Fg. 1, the 
one conductor, G, proceeding from a magneto- 
electric machine, M (giving alternating 
currents), is connected with the interior sur- 
faces of several Leyden jars, B B, or of the con- 
denser, C. The outer armatures of these con- 
dene ers are connected to one of the charcoal 
points, D, of the electric candle, or with one of 
the ends of the slab of kaolin, E. The other 
charcoal point, or the other end of the kaolin 
slab, is connected to the second conductor, H, 
of the electric machine. At Fig. 2, the two 
conductors, G H, proceeding from a magneto- 
electric machiue, with alternating currents, 
are connected to the inner surfaces of the con- 
densers, B B, C C. The outer armatures of 
these conductors are connected with the 
apparatus for producing light, of which the 
second charcoal point, D, or the other end of 
the kaolin slab, E, is connected with earth. At 
Fig. 3, the two conductors proceeding from the 
said machine are connected with the interior 
armatures of the condensers. The outer 
armatures, at the left hand of the machine, M, 
are connected with earth, while at the right 
hand they are connected to pointed prongs 
which allow more readily the escape of the 
electricity into the air. In this case the 
illuminating apparatus is placed between the 
inner and outer armatures. The interposition 
of the condensers allows the current to be dis- 
tributed in several directions, and it also has 
the object of developing atmospheric electricity 
and of accumulating it in the condensers from 
which it is directed in the form of currents to 
the illuminating apparatus. The total quantity 
of electricity supplied to these apparatus is 


therefore greater than that supplied by the 
primitive current, and consequently produces 
a stronger light than that which the latter 
would give if led directly to the illuminating 
apparatus. It will be evident that this 
electricity can, according as may be required, 
be supplied either in quantity or in tension. 
Instead of Leyden jars it is more convenient to 
use as condensers those made up of plates or 
layers of metal, separated by insulating slabs, 
the metal plates, Nos. 1, 3, 5, &c., and Nos. 2, 


2 , ., 


4, 6, &c., being respectively connected with 
each other. Each set of plates acts ae one of 
the armatures of the Leyden jars. For obtain- 
ing greater tension the insulating layers are 
constructed of a number of alternate insulating 
and conducting leaves or plates which are not 
in contact with one another. The form of the 
condensers may, of course, be varied, and 
several may be connected in quantity or in 
tension. 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.* 


By JOHN WATSON WARMAN, 
Associate of the College of Organists, London, 


PART I.—GENERAL TREATMENT IN 
MANUFACTURE. 


o. Three Mans., one a Solo. When these are 
the manual sections it may be laid down that 
as many as three pressures will be necessary. 
Tubas must have a strong pressure or they 
lose their very nature; a Pneumatic is now 
practically indispensable; and this ought to be 
independent of Tubas and regular Manual 
work. Itis not advised to use more than three 
pressures, as the complete Instrument, as just 
said, must have four Mans. 

See also BoRRowINGsS (26, e., to end). 


p. Four Mans, At least three winds become 
now a matter of course ; as Organ enlarges use 
more pressures, according to circumstances. 

See also BoRRowINGs (26, e., to end). 


q. Ped. on Separate wind. This has been 
reserved to be fully treated of here, because, 
if it be observed, it practically amounts in 
many cases to an increase in number of Bel- 
lows, if not of Pressures. It is hardly worth 
while to increase the one without the other, 
and it is evident that the Ped. wind will not, as 
a rule, serve Tubas or Pneumatic, or even Solo; 
therefore, as just said, it practically amounts 
to an increase in number; or else imposes, as 
will be seen by the foregoing cconomic In- 
stances, a most mischievous and vexatious 
fetter on the Apportionment. l 


r. How the notion first came about that the 
allowing the Ped. and Mans. to draw from the 
same Bellows practically perils the steadi- 
ness of the Manual speech I cannot certainly 
imagine. I have little doubt, however, that it 
did so merely, as it were, by analogy ; it seemed 
natural that the sudden opening of a large 
valve should peril the articulation of a delicate 
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Pipe of much smaller size sounding with it. 
The first, so far as present writer knows, to put 
the idea into print was Mr. Hopkins, see par. 
1,178 of his Organ,” Ist edit. ; and again stiil 
more strongly in the 2nd edition, in describing 
Lewis’s Organ for St. Mary’s, Newcastle-on- 
Tyne (see Lewis's “ Organ Building,” page 4t). 
Mr. Lewis himself has evidently fallen under 
the same notion by his treatment of the Wind- 
supply of that Instrument; also of that which 
stood for some time in the Hanover-sqnare 
Rooms, and is na a at St. James’s, W est- 
moreland-street, Marylebone. This latter iz 
also alluded to, in respect of the wind arrange- 
ment, by Hopkins, in his description (2nd edit.), 
and quoted by Mr. Lewis at page 41 of before- 
mentioned work. i 

g. The simple facts of the case are these: 
every pipe sounded or introduced during the 
actual speaking of any other pipe sup} lied 
from the same wind does really and necessarily 
affect the speech of the latter: a moment's 
consideration will show that this is, as a simple 
fact, inevitable; a portion of the wind pas: ing 
to Pipe No. 1 will most indubitably be driwn 
away to assist in filling the vent furnished hy 
the opening of the Pallet to Pipe No. 2. The 
diversion of the wind may not continue more 
than a second, neither need it be of euffcient 
amount to be practically of any moment what- 
ever; but, as just said, exist it will, and it was 
primarily to remedy this, and not any unsteadi- 
ness in supply (which may be corrected by other 
means), that that most valuable, most effective, 
and most simple contrivance, the Concussion 
Bellows, was devised by Mr. Bishop; and for 
which he, considering that it was never in any 
way protected, and is at the present moment 
introduced as a matter of course in almost 
every really good Instrument, seems to the 
present writer to have received very scant 
justice. 

t. In this instability or diversion of wind the 
Pedal Organ, having the largest Pipes has 
naturally been regarded as the chief source of 
anxiety; hence the partition or Apportioning of 
wind, as just alluded to. The idea, however, is 
an erroneous one, as a few words will demon- 
strate. The Pipes composing the Pedale are, 
it is true, of large size, and the valves that 
supply them necessarily of corresponding pro- 
portions, and when a large Pipe is touched 
there is a sudden large draft upon the Bellows 
and all other Wind.-chests in connection with 
it: but the evil effect to the Manuals is met }-y 
three corrective influences ; 1, The necessity of 
the Manual utterances being proportioned to 
that of the Pedale; 2, the intervention between 
Man. and Ped. Chests of an elastic column of 
wind, to say nothing of that in the Bellows 
themselves; 3, by the Concussion Bellows. 


u. No. 1 acts as an important safeguard; . 
thus, suppose the Ped. Open be drawn, it will 
necessitate the use of a corresponding amount 
of Manual tone—say, at least three Stops. We 
will imagine the common chord of C to be put 
down on the Man., and the bottom C of the Ped. 
Open touched staccato; now, supposing only 
the Dulciana drawn on the Man., there might 
be a tremulcusness, for there is but a small 
quantity of Manual wind passing, and the 
diversion or appropriation by the Ped. may 
amount to sufficient to practically affect; but 
suppose the Flute and Clarabella also drawn, 
then there will be at least three times tke 
Manual wind then passing, yet the abstraction 
from it by the Pedal will be actually the same, 
and consequently proportionally much less. As 
a homely illustration, consider that the loss of 
one pea from a dozen would be very difficult to 
detect at a glance; the loss of one out of fonr 
will be a very different matter. , 

v. No. 2 is a very important point; short 
trunks are by many believed to be essential ; I 
trust before this Department is finished to shaw 
conclusively that they sre in many cases rather 
mischievous than otherwise. A moment’s con- 
sideration will show that to interpose between 
the Bellows and the Pallet an elastic column or 
spring to receive and deaden any too violent. 
impulses to or drafts on the former is a matter 
of simple common sense, and its value here will 
be demcnstrated beyond the shadow of a doubt 
by asimple experiment to be directly noticed. 


w. No. 3 requires no enlargement upon here: 
it is enough to state that, when properly made 
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* CHOICE OF ACTUAL PRESSURE. 


b. The determination of the exact Pressure 
is not fully gone into here for the simple reason 
that it need not, so lone as the apportionment 
and relative strengths have been decided on, 
much affect the laying out, and, in fact, is 
frequently modified after Organ is actually 
going. It must also be understood that very 
many and very diverse opinions prevail on this 
question, some builders advocating low pres- 
sures and large scales (as Mr. C. K. Bishop, 
page 2 of his work on the Organ), others smaller 
scales and heavier pressures (as Hopkins, see 
par. 1,191, lst edit). The carrying quality, 
which it is generally understood as the 
express aim of heavier pressures to produce, is 
distinctly asserted by the first-named author 
to be better achieved by a large scale and light 
pressure. 

c. That this latter view is erroneous there 
can, I think, be no doubt. What is it, for 
instance, that enables a railway whistle to be 
heard so fara distance? What is it that gives 
the Cathedral Tuba such lightning-like play 
throughout the whole building? 

d. The truth really is that any antagonism 
here is profitless and mistaken; a truly com- 
plete Organ demands a use of various pressures 
as of various scales, and this is the view that 
will be steadily adhered to throughout the 
present work. 


and placed, it perfectly compensates any sudden 
brief draught made on the Chest to which 
applied. 


X. The experiment is this: take any Instru- 
ment that contains an Open Diap. only cn the 
Ped., and has also Concussion Bellows so 
placed as to he visible to player (if attached to 
under side of Wind-chest the removal of Bock- 
board will naturally give a view); now draw 
the Dulciana of the Soundboard to which the 
visible Concussion Bellows is atta:hed, draw 
also the Ped. Open Diap.; put down any chord 
with the hand—say, C—then touch the bottom 
C of the Ped.; the Con. bellows will be seen at 
every sounding of the Ped. C to collapse about 
zin. Now remove the foot, and put down with 
the right hand any ordinary harmony—say, C; 
then, without taking up the right hand, strike 
the full common chord at or near the bottom of 
the Manual, and it will be seen that the Con. 
bellows now oscillate to the extent of lin.— 
that is, double that which they did before. If 
the Con.-bellows be properly constructed, no 
unsteadiness will be perceptible in either case. 


y. It may perhaps he objected that this is 
not a fair test, for with a larger Pedale would 
come a larger Pallet for it. and this, even 
although but one Ped. Register out, would 
vause on the first opening a larger draught or 
diversion of wind. This is perfectly true, but 
then it must be remembered that, on the other 
hand, the test is more severe than would be the 
case in actual use. ‘The putting down of a full 
staccato chord with the left hand might be 
done at any time; but the use of the Ped. 
Open, with nothing more than Duleiana 
drawn, is totally out of question, except on 
some wholly exceptional occasion. Then, again, 
it must be borne in mind that as the Pedale 
enlarges, its Pallets should increase in number, 
the other one being on another pressure (see 
INsfANCES, back, comm. at 10, w.) consequently 
eut off from the Manual Chest under con- 
sideration. Thirdly, if Disc or Puppet Pallets 
be used for Pedale, no increase of chance of un- 
steadiness can possibly arise, for there will, of 
course, be in all cases only just the proper 
amount of wind passing which the Pipe in use 
actually requires. 


z. From the foregoing we may safcly con- 
clude the following :— 

1. That with proper treatment, and use of 
Concussion bellows no unsteadiness of wind 
from one Pipe diverting from another need be 
in the least degree apprehended. 

2. That whatever risk of this nature exists 
from the Ped. drawing from the Manual, exists 
twofold in the case of the lower half of the 
Manual drawing from the upper. 

3. That the presence of a sufficiently long 
Wind-trunk is a most valuable aid in prevent- 
ing unsteadiness. The wind admitted to the 
C C C Ped. Open may be considered fully equal 
in amount to that used by the Dulciana com- 
mon chord; and, the pressure being the same, 
it must follow that it is only the interposition 
of the elastic column that prevents the sudden 
draught of the single note disturbing the Con- 
cussion bellows as much as the full chord of 
the Dulciana. This is more gone into under 
own Depart. of WIND-TRUNKS. 


(13, a.] I have dwelt at such length on this 
point because it is one which, asalready stated, 
much affects the fundamental set out of the 
Instrument. If it could be demonstrated that 
there is any real necessity for separating the 
Ped. wind from that of the Manual a very 
important and, at the same time, harassing 
restriction would at once be imposed on the 
apportionment of pressures, and one which 
must in many cases practically result in neces- 
sity for increase in their number. The fore- 
going simple experiment will, however, be quite 
conclusive, and I must say I cannot help won- 
dering that the notion should ever have 
obtained serious consideration from practical | 
men. That Mr. Hopkins, whose structural and 
physical knowledge is by no means of the pro- 
foundest (see Deps. of SOUNDBOARD-GROOVES 
and WIND-TRUNKS), should have entertained 
the idea is not at all to be wondered at; but chat 
Mr. Lewis, an actual builder, should do so is 
quite a different matter, and shows conclusively 
how one really able to turn out a respectable 
instrument may nevertheless be a careless 
-researcher on an important point. 


(To be continued.) 


POLARISATION BY REFRACTION : 
ALSO CTHER SPECIAL FORMS OF 
OBLIQUE ILLUMINATION.* 

By L. R. PEET. 


NE evening, a little over a year ago, I was 
sitting ut my instrument, examining a slide of 
miscellaneous fossil objects, Actinocycli, Helio- 
peltæ, Cosctnodisct, &2. Having used the direct 
pencil for some time, and perceiving that the charm 
of that kind of contemplation was waning, it occurred 
to me to see how my knowledge might be increaged 
by intentional and very careful casting of shadows 
from the neat little prominenees into the smooth 
valleys below. I soon found my intercst in the 
particular group of diatoms in the field so enhanced 
that I addressed myself in earnest to the shadow- 
casting, aud kept it up for two or three hours—first 
from the right, then from the upper, or, so to speak, 
north side; afterwards from tke lower; finally from 
the left, or side towards the lamp. 
The left-hand effects proved much the best, and 
I became so intent upon my occupation, holding 
the mirror constantly in both hands, that I lost 
perfect control of my muscles, and one of those ill- 
timed, quite undesigned jerks, which at critical 
moments dodamage, and are sometimes emphatically 
rebuked, carried the mirror so far to the left as to 
leave the field entirely dark. A long breath was 
drawn, the hands rubbed together, and the mirror 
grasped again. The next instant a similar unpre- 
meditated twitch of muecle ensued; but, lo! a 
revelation! Two large Actinocycli, in the middle 
of the field, fasbed out with a brilliancy of beauty 
exceeding any previously impressed upon my retina. 
It was as if each of those wonderful frustules had 
been suddenly lighted up at a thousand points by as 
many minute ealcium lights, the colours red, green, 
and gold, being about equally represented. Floating 
near—all seomed in a kind of nether midnight sky 
—one Heltopelta showed its slim triangular dirvi- 
sions in alternate green and gold, with a bright 
ycllow rim, and marginal projections, each in tbree 
colours. A Coscinodiscus on the other side was in 
pure luminous yellow, with faint green in the centre. 
Being of a philorophising turn, I presently waved 
off the poetical phase of the matter, and asked, 
Whence this? A confident reply came at once: 
These objects are made taus beautifuily radiant by 
polarised light But Low such peculiar ether motions 
got there was not so readily answercd—was not, 
indeed, answered at all for several months. 
Ordinary black-ground illumiration was a familiar 
thing. and I at first compared what I had discovered 
with that. It at once appeared that there was a 
difference. No mere black-cround illumination ever 
gave an approach to the brillinney, and variety, and 
most delicate distribution of colours shown by tho 
new hight. Only the polariscope could do it, and 
that failed to distribute the colours so minutely. 
| Diffraction was once suggested by an observer; but 
ithe idea was put suddenly out of the question hy 
seeing that the ground was entirely black—no hint 
of tint of any kiund—and that all parts of the field 
wero equally illuminated. Furthermore, a change 
of position in the mirror gave alternation of sup- 
plementary colours. 
The only explanation which recommended itself, 
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ky its plausible aspect, was the following, based 
upon the discovery of Fresnell: He has demon- 
strated that light, on passing through a plate of 
glass, is brought by refraction to the circular stage 
of polari-ation, but that this is done only in esso 
the pencil impinges at the angle of 57° with the sur- 
face of the plate. Careful examination showed that 
the light struck the lower surface of the slide at 
about that angle. Why should the light, then, not 
be brought to the circular stage on reaching the 
upper eurface? That wonld explain the black 
ground, tha circular stage being the same as that 
shown at the crossing of the tourmaline crysta's. 
A perfect result of this kind would depend upon 
the perfcot homogencousneas of the structure of the 
glass. A slide of inferior quality, especially having 
twists in its internal structure, renders a good black 
ground impossible. A persistent. vague illumination, 
sometimes from no particular point, at others quite 
manifestly from right or left, or some other point, 
spoils the field. If the slide be of good quality, 
this never occurs. The black ground comes over 
the field with a sharply defined front, and however 
the slide may be moved about, the perfect absence 
of light continues. 

Of course the main body of the pencil must bo 
excluded from the object-glass. Only the thinnest 
possible shaving, as it were, is taken, and that from 
the side nearest the lamp, eo as wholly to avoid 
what may be called the crude or unpolarised light. 


A smal! portion of the polarised light passcs 
through the slide; and if there be no object in the 
ficld, these ether motions go on up the objective to 
the eye, making no impression on the optic nerve. 
There being an analysing object present, the wavelets 
in whose path it stands, strike it. According to 
the power of analysis possessed by the object in its 
external or internal structure, the light is forwarded 
to the second elliptical stage, in which alone colours 
are shown. As the object which has the power of 
analysing, has also the power of polarising, we may, 
perbaps, suppose that a second polarisation and 
analysis take place; and this may account for that 
feature which first strikes the observer familiar 
with the polariscope—namely, the extraordinary 
delicacy of distribution of colour. The colours are 
of every conceivable shade, and being luminous, no 
ehadows are cast, only darker shades of colour are 
presented. A portion of any part cf the surface of 
the pencil will give similar results; but one from 
the lamp side gives, as we might È} priori infer, 
decidedly more pronounced results, the refraction on 
that side being more marked. 

A description of my way of doing the thing comes 
properly in here. 

The lamp, a strong broad-flamed one, without a 
screen, and about 13in. high, is placed fourteen or 
fifteen inebes from the instrument, the latter stand- 
ing at right angles to the former, and to the rigkt 
hand; to the left would probably answer just as 
well. A slide of analysing material—of crystal or 
diatoms—is put on the stage and focussed as usual 
by direct light. The mirror is then carried slowly 
to the left, being occasionally depressed by the lett 
hand, so as to keep the field illuminated as long as 
possible. At the extreme verge the black ground 
will show itself, passing from the side towards the 
lamp to the opposide side; and as it goes over the 
field, the object seems endowed with the power of 
giving out light of its own. By very careful adjust- 
ment of the mirror, this radiation is brought to its 
maximum, the colours being generally most distinct 
at that point; yet sometimes they are better shown 
by slightly subduing the light. 

Witbout a condenser, the effect’ will be compara- 
tively feeble. ‘This has probably led to the failure of 
others te make it seem of value. A atrong con- 
denser must be applied, after the best result with 
the mirror alone has been rcached. I imagine the 
shape of the condenser has something to do with the 
effect. I use a concavo-convex lens (best bull’s-eye), 
so mounted that it can be carried under the dia- 
phragm, and adjusted, concave side up, close to tke 
latter, tue largcst uperture being employed, adjust- 
ing towards the left hand. Besides, the mirror 
should be capable of casy adjustment in any direc- 
tion, the concave side beirg used. My mirror ean 
he lowered, and I always place it at the lowest point 
on its rod. 

A zin. objective, with a B ocular, is the best 
nveraye power, so far aa I have observed. 


The higher powers shut ont too much light, and 
the lower admit too much—tho brilliancy not being 
favourable to minute serntiny, however pleasing to 
the eye. The object must be extremely thin, otber- 
wise the thicker portions will send out a kind of 
glare, obseuring the parts adjacent. All fossil 
objects should be mounted in balsam or ‘amar, as 
well as all eretaccous material. Crystals may be 
dry; indeed, any medium, except air, so far inter- 
feres with thom that wken it is possible to preserve 
thom dry, they should by all means be thus mounted. 
Butterfly scales (dry) of all kinds are excellent 
objects. All parts of insects, which the poleriscope 
transmutes are suited to this light. Living animal- 
culcs are wonderfully defined, and often rendered 
exqnisitely beautiful. The hairs of plants—tho 
deutzias, elwagnus, Solanum mimosum, and the 
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like—are changed into apparent crystals, gleaming 
with lustre, and gaining, as every suitable object 
does, a definition of minutia not attainablo by any 
other form of illumination. 

It is not improbable that all the conditions of 
complete success are accidentally present in my 
instrument; and that with many of a differcut 
pattern (this I know to be true of Beck’s and Zent- 
mayer’s) all the conditions are not found; hence 
what seems to be a thing of some practical im- 
portance will remain unutilised, until instraments 
are constructed with a view of obtaiuing the results 
named. That this can be done is very certain. 

As to the value of these results, I will cite the 
remark of an experienced microxcopist, who was at 
my house a few weeks ago. Said he: The effects 
are somewhat different from those of the polariscope : 
yet, from what I have sean hero this evening, 


B is the battery, S the sourco of sound or material 
examined, T tho telephone or phonoscope. 

I introduced in the circuit at S a strained con- 
ductor—a stretched wire—listening attentively with 
the telephone to detect any changs that might occur 
when the wire was spoken to or set into transverse 
vibrations by being piucked aside. Gradually, till 
the wire broke, the strain was varied, but no effect 
whatever was remarked except at the moment when 
the wire broke. The effect was but momentary, but 
invariably at tho moment of breaking a peculiar 
“rash or sound was heard. 1 then sought to imi- 
tate the condition of the wiro at the moment of 
rupture by replacing the broken ends and pressing 
them together with a constant and varying force by 
the application of weights. It was found that if the 


broken ends rested upon one another with a slight 
I | pressure of not more than one ounce to tha square 


should say the difference is in favour of your form lach on the joints, sounds were distinctly reproduced 


of illumination.” 

In conclusion, I will mention a form of radiation 
which I have found very valuable. It occurs just 
before the black ground makes its appearance. The 
light at that moment seems to coma from above the 
slide. A very nice adjustment is necessary, in order 
to get it at its best. The slide takes on the 
appearance of a buff ground, the objects lying about 
upon it; and they are so eqnally illuminated that 
an almost supernatural distinctness prevails. 1 get 
this effect with my highest power (1,200 diameters), 
and find it very favourable to all kinds of resolution. 
Aly strong condenser is always present. 

One thing more occurs to me. With a Gund- 
lach lin. objective, I am able to polarize all kinds of 
plant crystals, often with startling beauty, and 
have the field lighted up at the same time. There 
1s an angle, very difficult to hit, at which the light 
is put in such a state as to be analysed by crystals 
of that kind. I think it is about that of 5@° from 
tha line prolonged through the axis of the object: 
glass. That it is not tho fault of the objective is 
shown by the perfect definition, even where the 
colonr is most distinct. I think that if any reader 
shou'd te sufficiently interested in the foregoing to 
criticise, and offer some other and better explanation 
of the phenomena described, the rest of us would 
be glad to have him do so. 


ON THE ACTION OF SONOROUS VIBRA- 
TIONS IN VARYING THE FORCE OF 
AN ELECTRIC CURRENT.* 

By Pror. D. E. HuauHeEs. 


1 introduction of tho telephone has tended to 

develop our knowledge of acoustics with grent 
rapidity. It offers to us an instrument of great 
delicacy for further research into the mysteries of 
acoustic phenomena. It detects the presence of 
currents of electricity that have hitherto only been 
suspected, and it shows variations in the strengths 
of currents which no other instrument has ever 
indicated. N 

It bas led me to investigate the effect of sonorous 
vibrations upon the electrical behaviour of matter. 
Willorzghby Smith has shown that the resistance of 
selenium is affected by light, and Bornstein has led 
us to believe that many other bodies are similarly 
affect:d. We know also that the resistance of all 
bodies is materially influenced by heat. Sir William 
Taomson and others have shown that the resistance 
to the passage of currents offered by wires is affected 
by their b.ing placed under strains, and, inasmuch 
as the conveyance of sonorous vibrations induces 
rapid variations in the strains at different points of 
a wire, I believed that the wire would vary in its 
resistance when it was used to convey sound. To 
investigute this I made a rough-and-ready telephone, 
with a small bar magnet tin. long, half the coil of 
an ordinary electro-magnet, and a square piece of 
ferrotype iron, 3in. square, clamped rigidly in front 
of one pole of the magnet between two pieces of 
board. When using the pendulum beats of a small 
French clock, or the voice, as a source of round, I 
fourd this arrangement supplied me with an 
extremely delicate phonoscope or sound detector. 

All the experiments detailed in tbis paper were 
made with the simplest possible means, and no 
apparatus of any kind constructed by a scientific 
instrument-maker was employed. The battery was 
a simple Daniell’s cell, of Minotto's form, made by 
using three common tumblers, a spiral piece of 
copper wire being placca at the bottom of each 
giass and covered with sulphate of copper, ard the 
glasa being then filled with well-moistened clay and 
vater. A piece of zinc as the positive element was 
plicel upon theclay. Insulated wires were attached 
to each plate, and three of these cells were joined 
in series. All experiments were made on a closed 
circenis, the telephone being used as a phonoscope 
to detect variations in tue current and the conse- 
«quent reproduction of sound. ‘The apparatus, or 
taterials experimented upon, were used in the same 
way as the transmitter of the speaking telephone of 
Bell. The sketch (Fig. 1) wül make this clear. 
& Paper read before the Royal Society, May 9th, and 
forward to us by tho author. 


although the effects wore very imperfect. 
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It was soon found that it was not at all 
to join two wires endwise together to reproduce 
sound, but that any portion of an electric conductor 
would do so even when fastened to a board or to a 
table, ard no matter how complicated the structure 
upon this board, or the materials used as a con- 
ductor, provided one or more portions of the 
electrical conductor were separated and only brought 
into contact by a slight but constant pressure. 
Thus, if the ends of the wire terminate in two 
common nails laid side by side, and separated from 
each other by a slight space, were electrically con- 
nected by laying a similar nail between them, sound 
could be reproduced. The effect was improved by 
building up the nails log-hut fashion, into a square 
configuration, using ten or twenty nails. A piece of 
steel watch chain acted well. Up to this point the 
sound or grosser vibrations were alone produced, 
the finer inflections were missing, or, in other words, 
the timbre of the voice was wanting, but in the fol- 
lowing experiments the timbre became more and 
more perfect until it reached a perfection leaving 
nothing to be desired. I found that a metallic 
powder such as the white powder—a mixture of 
and tin—sold in commerce as“ white bronza,” and 
fine metalic filings, introduced at the points of con- 
tact, greatly added to the perfection of the result. 


necessary 


At this point articulate speech became clearly and 
distinctly reproduced, together with its timbre, and 
I found that all that now remained was to discover 
the bcst material and form to give to this arrange. 
ment its maximum effect. 


forms of pressure and modes of contact, a lever, a 


spring, pressure in a glass tuba sealed up while 
under the influence of strain, so as to maintain the 


being chemically combined with the carbon as in 
graphite; and, indeed, some of tho best results have 
been obtained from willow charcoal containing iron 
in a fine state of division. 

Pine charcoal treated in this manner (although a 
non-conductor as a simplo charcoal) has high con- 
ductive powers, due to the iron; and, from the 
minute division of the iron in the pores, is a most 
excellent material for the purpose. 

Any one of these preparations confined in a glass 
tube or a box, and provided with wires for insertion 
in a circuit, I call a“ transmitter.” 

Reis, in 1860, showed how, by the movement of a 
diaphragm, intermittent voltaic currents could be 
transmitted, agreeing in exact number with the 
sonorous wives impinging on the diaphragm, and 
thus reproducing music at a distance by causing an 
electro- maguet to vibrate in unison with the 
diaphragm; and, with an iron diaphragm, Graham 
Bell showed how the vibrations of that diaphragm 
in front of a polarised electro magnet could similarly 
induco magneto-currents, corresponding in nuinber, 
amplitude, and form, with the sonorous vibration, 
and thus reproduce all the delicacies of the human. 
voice. Edison and others have produced variations 
in the strengths of a constant current by cansing 
the diaphragm to press directly upon some elastic 
conductor, such as carbon, spongy platinum, &., 
the varying pressure upon these materials varying 
the resistance of the circuit, and consequently the 
streagth of current flowing. Graham Bell and. 
others have produced the same effect, by causing the 
vibrations of the diaphragm to vary the electromo-. 
tive force in the circuit. It will be seen, however, 
that ia the experiments made by myself, the dia- 
phragm has been altogether discarded, resting as it 
does upon the changes produced by molecular action, 
and thai the variations in the strengths of the cur- 
rents flowing are produced simply and solely by the 
direct effect of the sonorous vibrations. 


I have found that any sound, bowever feeble, pro- 
duces vibrations which can be taken up hy the 
matter interposed in the electrical circuit. Sounds 
absolutely inaudible to the human ear effect the re- 
sistance of the conductors described above. In 
practice, tho effect is so sensitive that a slight touch 
on the board, by the finger nail, on which the trans- 
mitter is placed, or a mere touch with the soft part 
of a feather, would be distinctly beard at the receiv- 
ing station. The movement of the sofest camel hair 
brush on any part of the board is distiently audible. 
If held in the hand, several feet from a piano, the 
whole chords—the highost as well as the lowest— 
can be distinctly heard at a distanco. If one person 
sings a song, the distant station, provided witha 


zinc | similar transmitter, can sing and speak at the same 


time, and tbe sounds will be received loud enough: 
for the person singing to follow the second speech or 
song sent from the distant end. 


Acting on these facts, I have also devised an instru- 
ment suitable for magnifying weak sounds, which I 
call a microphone. The microphone, in its present 
form, consists simply of a lozenge-shaped piece of 
gas carbon, one inch long, quarter inch wide at its 
centre, and one-eighth of an inch in thickness. The 
lower pointed end rests as a pivot upon a small 
block of similar carbon ; the upper end, being made 
round, plays free in a bole in a smali carbon-block, 
similar to that at the lower end. Thelozenge stands 
vertically upon its lower support. The whole of the 


Although I tried all; gas carbon is tempered in mercury, in the way 


previously described, though this is not absolutely 
necessary. The form of the lozenge-shaped carbon 
is not of importance, provided the weight of this up- 


pressure constant, all gave similar and invariable | right contact piece is only just sufficient to make a 


results, but the results varied with the materials 
used. All metals, however, could be made to pro- 
dnce identical results, provided the division of the 
metal was small enough, and that the material used 
does not oxidise by contact with the air filtering 
through the mass. Thus platinum and mercury are 
very excollent and unvarying in their results, whilst 
lead soon becomes of such high resistance, through 
oxidisation upon the surface, as to be of little or no 
use. A mass of bright round shot is peculiarly 
sensitive to round whiist clean, but as the shot soon 
become coated with oxide, this seusitiveness ceaves. 
Carbon again, from its surface being entirely free 
from oxidisation, is exccllent, but the best results I 
have been able to obtain at present have been from 
mercury in a finely divided state. I took a com- 
paratively porous non-conductor, such as the willow 
charcoal used by artists for sketching, heating it 
gradualiy to a white heat and then suddenly plung- 
ing it in mercury. The vacua in the pores, caused 
by the sudden cooling, become filled with innumer- 
able minute globules of mercury—thus, us it were, 
holding the mercury in a fiue state of division, I 
have al-o tried carbon treated in a similar manner 
with and without platinum deposited upon it from 
the chloride of platinum. I have also found similar 
effects from the willow charcoal heated in an iron 
vessel to a white heat, and containing a free portion 


of tin, zinc, or other easily vaporised metal. Under | effective. 


feeble contact by its own weight. Carbon is used in 
preference to any other material, as its surface does 
not oxidise. A platinum surface iu a finely: divided 
state is equal, if not superior, to the mercnrized 
carvon, but more difficult and costly to construct. 
I have also made very sensitive ones entirely of 
iron. 

The best form and matcrials for this iustrament, 
however, have not yet beon fully experimented on. 
Still, in ita present shape, it is capable of detecting 
very fuint sounds made in its presence. If a pin, 
for instance, be laid upon or taken off a table a 
distinct sound is emitted, or, if a fly be confined 
under a table glass wecan hear the fly walking, with 
a peculiar tramp of its own. The beating of a 
pulse, the tick of a watch, the tramp ofa fly can 
thus be heard at least a hundred miles distant from 
the source of sound. In fact, when further developed 
by study, we may fairly look for it to do for us, with 
regard to faint sounds, what the microscope does 
with matter too small for human vision. 

It is quite evident that these effects are due ta a 
difference of pre-eure at the different points of con- 
tact, aud that they are dependent for the perfection 
of ection upon the number of these points of contact. 
Moreover, they are not dependent upon any apparent 
d:fference in the bodies in contact, but the same 
body in a state cf minute subdivision is cqually 
Electrical resistance is a function of the 


such conditions the willow carbon will be found to | mass of the conductor, but souorous conduction is a 


be metallised, having the metal distributed through- function of the molecules of matter. 


How is it, 


out its pores in a fine state of division. Iron also seems | therefore, that a sonorous wave can so affect the 


to enter the porcs if heated to a white heat without | mass of a conductor as to influence its electrical 
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resistance. If we assume a line of molecules we 
know that a sonorous wave is accompanied by alter- 
nate compressions and rarefactions. If we isolate 
the under compression from the part under 
dilation we vary the dimensions of the mass, and we 
alter its electrical resistance. In any homogeneous 
conductor of finite dimensions the effect of the one 
will exactly compensate for the effect of the other, 
and we get no variation of current, but if we break 
up this homogeneous conductor into a series of minute 
sabdivisions without actually breaking their electri- 
eal continuity we destroy this neutralising influence, 
and we render evident the effect of sonorous vibra- 
tions in varying the dimensions of the mass of the 
conductor, and therefore in varying its electrical re- 
sistance, for we reduce the length of a portion of the 
conductor to a fraction of the lergth of a sonorons 
wave. Molecular action alone explains to me all the 
effects produced. Size or shape does not affect 
them. A piece of willow charcoal, the size of a pin’s 
head, is quite sufficient to reproduce articulate 
speech. I regard the action as follows:—If we 
have two separate conductors joined simply by con- 
tact this contact offers a certain resistance. Now 
we can vary or lessen the resistance by increasing 
the pressure, thus bringing more points in contact or 
closer proximity. Now, as I employ a constant 
pressure on the contact, which is exactly under the 
same influence of the vibrations as the points of 
contact, more points or closer proximity can only be 
obtained throuzh the molecular swelling or movement 
of the contact points. 

If we assume a line of molecules at the point of 
contact of the the minute masses of conducting 
matter in their neutral condition to be arranged 
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conducting power of matter. My warmest thanks 
are due to Mr. W. H. Preece, electrician to the Post- 
office, for his appreciation of the importance of the 
facts I have stated, and for his kind counsel and 
aid in the preparation of this paper. I do not intend 
to take out a patent, as the facts I have mentioned 
belong more to the domain of discevery than in- 
vention. No doubt inventors will ere long improve 
on the form and materials employed. I have already 
my reward in being allowed to submit my researches 
to the Royal Society. 


A FLINT FLAKE AND ITS STORY.* 
By W. G. Smita, F. L. S. 


HE flint flake illustrated in Fig. 107 was picked 
up a week or two ago by the writer on tbe 
Sussex downs near Eastbourne. Similar flakes of 
flint are far from uncommon at the place mentioned, 
and they are to be found in certain positions all over 
Britain, and proven indeed over the entire world. 
Flints which have naturally burst or become splin- 
tered in their original matrix of chalk, or have been 
broken for road-making by the roadside, are to be 
seen almost everywhere, but the worked flint illus- 
trated—a scraper—differs from these, inasmuch as it 
was carefully worked into shape by human bands 
some thousands of years ago, and probably before 
metals were known in this country. Mr. Evans has 
computed that the more recent of these inetruments 
of stone were made 1000 to 1200 years Bc., and 
continues: How much further back their use might 
be carried it is impossibla to say.” . 


thus—OO0000, they will appear thus under com- | 


pression — 00000, and thus under dilatation — | 


SSS . 

In the former case the electrical resistance would 
be less, and in the latter case more than in the 
normal condition. Hence we should get variation 
in their electrical resistance, and thus sonorous 
waves could vary the strength of an electric current, 
and the variations of the electric current can be 
made to reproduce sonorous vibrations. These, 


however, would only produce the result in a certain | 


line, say horizontal; but those perpendicular, while 
producing the same result, would be a half vibra- 


tion behind, and thus if two contacts, the one | 
horizontal and the other perpendicular, were on the | 


same piece of charcoal and the conducting line joined 
to both, we should have interference. The con- 
{rary takes place the mora contacts we have, 
and the more varied their direction on the same the 


louder and purer the sound becomes. Hence there | 


is no interference, aud consequently the whole mass 
must swell and dimivish equally in all directions at 
the same instant of time. 

The tube transmitter, which I exhibit this evening 
(see Fig. 2), consists of an exterior glass tube 2in. 
long and jin. in diameter. In it are four separate 
pieces of willow charcoal, each jin. long and two 


terminals of the same material. The terminals are | 


fastened in the tube, and connect exteriorly with 


the line and interiorly with the four loose pieces. | 


Here A is made to press on B, C, D, E, and F, 
until the resistance offered to the electrical current 
i3 about one-third that of the line upon which it 
is to be employed. It may be attached to a resonant 
board by the ends A or F 
simply due to vibrations we should have A and B 
making greater contact at a different time from E | 
and F, and consequent interference. If it was a | 
simple shaking or moving of B, C, D, E, and F, 
it could produce no change, as if B pressed more 
strongly on C it would be less on A, and also if 
the tube wns attached by the centre we should 
bave no effect; bnt if the effect is due to a swell- 
ing or enlargement of B, C, D, E, F, it would 
make no difference where it is attached to the 
resonant board, as is actually the case. Again 
reduce the pressure of A upon B. &c., until they 
are not in contact, and no trace of current can be 
perceived by shaking the tube. The instant the 
sonorous vibrations pass in the tube there is 
electric contact to a remarkable degree, which could 
only have taken place by the molecules enlarging 
their sphere under the influence of the sonorous 
vibrations. 

It is impossible to say what can be the applications 
or the effects of the discovery which I have had the 
honour of bringing before the Royal Society, for the 
whole question has been studied with crude materials, 
and scarcely sufficient time has elapsed to enable me 
to consider its nitimate uses. I do not desire to 
assert that there is anythiag in what I have brought 
forward that is superior to or equal to other trans- 
mitters used for telephony. It is as loud and far 
more sensitive than any I have yet heard, and i$ may 
be increased by multiplication of transmitting con- 
tacts in quantity or intensity; the loudness is at 
present limited by the capability of the receiver. 
The materials at my disposal, and the arrangement 
ef them, have not yet been sufficiently studied. I 
ouly wished to show that is possible to transmit 
clear and intelligent articulate speech, and to render 
audible sounds which have hitherto been inaudible 
by the operation of sonorous vibrations upon the 


If the result wae | 


| 


without doubt worked 


The flint illustrated was 
into shape on the spot were it was found, as it was 
picked up on a Known british camp, and was in 
company with a large number of other stone im- 
plements and flakes. At first sight it seems 
somewhat curious that these objects of antiquity 


should still be resting on the surface of the grass, 
and nestling amongst the common plants of chalky 
downs. The surface-soil where this flint was found 
varies from an inch or two to a foot or more in 
thickness, and one would imagine that in a minimum 
number of years, amounting to 3,000, the decompo- 
sition of the plants, the action of worms and their 
casts, as described by Mr. Darwin, and the dung of 
birds and other animals would ere this have effec- 
tually covered flints of the size figured from sight ; but 
such is not the case. I have found many worked 
flints on the Chiltern Hills, resting on the surface of 
the ground where the earth had been thrown ont in 
prehistoric times for the formation of huts. When 
flints are first taken from the chalk they are en- 
crusted with a white external stratum which is due 
to the decomposition of the flint, the decomposition 
taking place from the outside inwards ; if a flint is 
freshly broken it ahows a black or coloured internal 
mass, which will in its turn at length become which 
and porc:llaneous by the decomposition of the surface 
—i.e., if the flint is kept in the air or in a porous soil. 
All the worked flints on the Sussex downs are white 
from their many long years of exposure. 

Iu the accompanying illustration, the left-hand 
figure shows the front and worked face of a flint 

* We are indebted to the courtesy of the Gardeners’ 
Chronicle, from which paper this article is extracted, for 
the use of the block. 


probably used in prehistoric times for scraping the 
skins of animals; the right-hand figure shows one 
edge of the implement, and the lower figure its trans- 
verse section; the back is unworked—i.e., perfectly 
plain. Many of the worked flints near Eastbourne 
show part of the original crust of the flint, as the 
one does now under description. When our imple- 
ment was in process of manufacture the flakes 
struck from the face for some reason fell short, and 
stopped suddenly at the point, A, leaving a pieve of 
the original decomposed crust, which is clearly seen 
on the section at B, and also seen cevered with lichens 
on the front and side view, F,G. How long this 
thickness of crust required for ita formation whilst 
the flint was still in the chalk it is impossible to say, 
but the time that has passed since the flint was first 
worked has been sufficent for the formation of a 
second and much thinner white porous and porcel- 
laneous crast, as seen at C C in the section. 


On a freshly fractured flint it is probable that no 
vegetable life of any sort could exist, but as soon as 
the surface becomes roughened and abraded by the 
weather, as on old window glass, vegetable life of a 
low order gains a footing, and more or less hastens 
the decomposition. So absorbent of moisture are 
some old and decomposed flint flakes that they will 
weigh 1-12th more after being placed in water than 
when in adry state. This slight retention of water 
is suffisient to support a few unicellular algw, and 
other plants of a low order. Growing on our Sussex 
downs flint there are no less than four lichens. The 
surface which has been worked is not yet sufficiently 
decomposed to support fully-developed lichens ; the 
black patches at D therefore belonging to Verrucaria 
nigrescens are invariably aterile, as are the 
small olivaceous pustules at E, which be- 
long to the rudimentary condition only of 
Lecanora gibbosa. On the piece of original 
crust, however, and where more water is 
retained, the moisture enables Lecanora 
parella at F F to grow with considerable 
and perfect luxuriance, and even Parmelia 
perlata, GG (a lichen commonly confined 
to trees), to obtain a secure and permanent 
foot-hold. Who can tell how many more 
thousands of years must pass away before 
the worked surface of the flint, which dates 
from phehistoric times, will be in a condi- 
tion ready to receive the parasites luxuri- 
ating on the fragment of the far more 
ancient original crust? 

It may be asked, how is it known that 
this fragment of flint was worked by man 
in times dating back to extreme antiquity ? 
‘The reasons are several. 1. Rude imple- 
monts of similar form are still made by the 
Esquimaux. 2. Worked flints show the 
spot where the blow was administered 
which struck off the flake,as at H. 3. The 
flakes display a conchoidal curve with a 
‘‘ bulb of percussion on the plain face, as 
at J. 4. They are, as a rule, trimmed or 
worked on one side only; and 5. Each facet 
of the face shows a ression (as at K), 
which corresponds with the bulb of per- 
cussion present on each secondary flake 
which has been struck off. Geologists and 
evolutionists are always asking for time; 
they are always stating that the time of the 
historical period has not been sufficient for 
bringing about changes of any magnitued. 
In the Sussex downs flint we have, ther, 
an instance of how ‘‘ geological time is 
sufficient to prodace a surface on a flint suitable for 
the growth of one of the most humble of plante— 
whilst time, dating from remote prehistoric periods, 
is quite unequal to any such result. 


LATHE TOOLS AND TOOL POST SLOTS.* 


HOR the performance of a large quantity of work 

by the lathe, no greater necessity exists than 
for heavy turning tools. The numerous attempts 
of thirty and of ten years since to use cutting points 
for arning bave all ended in practical failure. No 
nicety of shape or fitness to meet the exact require- 
ment for easy cutting of metals will recompense for 
want of material, both in continuity and in mass, 
to conduct away the heat of the ont and of friction 
on the cutting surfaces. The smallest working tool 
for turning iron should be 11“ x 12” steel in the 
shank, the slot of the tool post of the lathe, which 
swings 10” only over the ways, should take this 
dimension easily; 12” x 1178 is not excessive 
for tools for the 30in. lathe, where profitable return 
for use of the lathe is expected. The posts them- 
selves, with their griping screws and bearing rings, 
can hardly be too heavy, while they can easily be too 
weak. For a 48in. lathe it does no harm to have 
the slot in the post 2%”, or 3” x 23”, or 23% with a 
2in. screw. The refinement of spring tools for 
heavy cuts or for long cuts without re-sharpening, 
are well enough for tool rests with V slides, or 
lathes where the ways have V’s; but neither 
excellence of workmansbip, nor speed of running, 
nor heavy cuts, will result from makeshifts of 
lathes, or of turning tools. 


* By Robert Bides, in the Polytechnic Review. 


May 17, 1878. 


IMPROVED PIPE WRENCHES. 


THE pipe wrenches shown in the aunered 
engravings, are illustrated by the Scientific 
American as improved forms. The first (Fig. 1) 
was invented by Mr. C. Coleman, of Honolulu, 
Hawaiian Islands. In that, as will be seen, the jaw 
ed of the handle is beat, and at the angle a 
jarge curved jaw is pivoted. To this a smaller 
curved jaw is hinged about midway its length, so that 
with the corresponding portion of the large jaw it 
torms, when closed, a nearly entire ring about the 
p'pe or bar. A link unites the outer end of the 
iundle with that of the smaller jaw, so that when the 
Fes take hold, the movement of the handle acts 
through the link to press them the more closely 
together. The inner faces of the jaw are corrugated 
to prevent slipping, and a thread may also be cut 
across these corrugations, so that when desired the 
wrench may be made to seize a nipple, and screw it 
firmly into place, without marring or injuring the 
thread. The jaws so nearly inclose the pipe that a 
very strong grip may be had withont anger of 
crushing or breaking the latter. 
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Tae second (Fig. 2) isan adjustable pipe tongs, £0 
made that no smith’s work is needed for dressing up. 
a few minutes’ grinding being a)l that is required 
to keep the implement in good working order. The 
gripping edge consists of a cylindrical piece of best 
cast steel, which is quickly adjusted to the pipe by 
the thumbscrew, and when: as shown in the illustra- 
tion, has two edges. When the edge in use has 
become dull, the bit can be reversed, and it will be 
found that the friction on the lower edge has 
sharpened the one not hitherto used. The bits are 
easily removed, and may be re ground until worn 
away, when they can be replaced by any mechanic, 
being simply pieces of round cast steel with an ob- 
tuse chisel edge. The thumbscrews have square 
threads, and are case-hardened to insure durability 
and prevent spreading at the point, and generally the 
tool is made in an excellent and substantial manner. 
For furtber particulars address the manufacturers, 
Mesera. Pancoast and Maule, 243 and 245, South 
Third-street, Pailadelphia, Pa 


THE ANALCGY BETWEEN LIGHT 
AND SOUND.—V. 
By Pror. W. F. BARRETT. 


1 WILL leave these facts in your hands, they must 
be taken for what they are worth, and conolu- 
sions ougbt only to be drawn from them with extreme 
jealousy aud care. Lat me now direct your attention 
to another aspect of this . which brings 
into view symmetry of form as well as colour and 
sound. Doubtless harmony in the three great di- 
visions of art—painting, music, und architecture 
Testə ultimately upon a physical basis. : 

It is possible to obtain a real optical expression of 
these musical intervals. This was first accomplished 
by M. Lissajous, who employed tuning forks, to one 
prong of which little mirrors were attached. By 
reficcting a beam of light fiom one vibrating tuning 
fork to another, placed at right angles to the first, 
curves of light are obtained, which curves vary 
according to the combination of forks we select. 
These curves—Lissajous’ figures they are usually 
called—are in fact the optical equivalent of the com- 

und tone we hear from the twe sounding tuning 
forks. I bave here n very beautiful arrangement for 
showing these curves, the forks being sustained in 
vibration by means of electro-magnets, and a beam 
from our electric light being reflected from one fork 
to the other, and thence to the white screen behind 
me. 
unison, 
and you see upon the screen the simplest 
curre—namely, 


In the first place we will select two forks in 
thet is the most perfect harmony obtainable, 
l possible 
a circle gradually changing to an 


| network of lines of light, with every luminous thread 
| in a state of ceaseless unrest. 


| leaseng, and the restlessness of the fi 


| the phases those figures pass through. I have put 
| over each figure the name of the interval represented 
| and the ratio ef the number of vibratious correspon- 


| second the ratio is 8:9.# 


the simplest numerical relationships giving us the 


| 2 um of simple tones, and feels the tone due to each 


| Fourier’s 
| accomplishes when a 
| presented to it. It analyses those wave-forms which 
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ellipse, indicative of the fact that the two forks are, 
by gn T appreciably small amount, eut of tune. No 
method of tuning approaches in delicacy this 
Next I will change one 
octava, we have now on 
a simple figure, but not 


beautiful optical analysis. 
of the forks and insert its 
the screen the figure of 8, 
quite so simple ag the last. Next here is the inter- 
val of the fifth, and the figure you observe though 
beautiful is a little more intricate ; the interval is 
not quite so perfect as the last. 

Milton, when he wrote L’ Allegro,” little imagined 
his words would receive so literal a demonstration as 
that given by the scientific discoveries of the present 

y. For does not this optical expreasion of concord 
remind us 
Of notes, with many a winding bout 
Of linked sweetness, long drawn out, 
Untwisting all the chains that tie 
The hidden soul of harmony. 


If we now select a dissonant interval. such as the 
second, you note how extremely complicated is the 
figure on the screen ; it is nothing but an interlacing 


In fact, the com- 
plexity of the figure increases as the concord 
ure grows as 
the tuning becomes imperfect. This large diagram, 
which is hung behind me, gives you at a glance the 
figures produced by various musical intervals and 


ding to that interval. Thus in unison the ratio is 
l : 1, in the octave the ratio is 1:2, in the fifth it is 
2: 3, in the major third 4: 5, and so On, and in the 


Is it not very beautiful to notice the points of 
contact in the harmony of colour, music, and form, 


greatest sense of pleasure? The great Euler sug- 
gested that the reason for this was to be found io 
the fact that we experience less fatigue in attempt- 
ing to unravel simple combinations ; but Helmholtz 
haa shown the true physical basis of harmony 
revides in the fact that the material ear does pre- 
ci-ely what the mathematician effects by means of 
theorem, and what the pianoforte 
confused mass of tones is 


were not originally due to simple undulations, iuto 


separate simple wave separately,” and this irrespec · 
tively of the fact whether the sound issued from the 
instrument as a compound tone, such as that 
yielded by a bell, or was the result of the mingling 
of two or more simple tones, such as those yielded 
by our tuning forks just now. 

And now the question arises, is there an analogy 
between the eye and the ear in the perception of 
compound colours and compound tones ? e fear 
we must answer no. The eye, so far at least as we 
know at present, is unable to decompose the 
compound systems of luminous waves, which give 
rise to various compound colours. As Helmholtz 
remarke, It experiences from them a single, 
uoanalysable, simple sensation, that of a mixed 
colour. The eye has no sense of harmony in the 
same meaning as the ear.” But we can hardly give 
our assent to the great master’s words, when he 
says, It is indifferent to the eye whether this 
mixed colour results from the union of fundamental 
colonrs with simple or with non-simple ratios ca 
is, the ratios of the vibration-numbers, or of the 
wave-lengths, which give rise to the sensation of 
sa There is no music in the eye.” 

Is this soP If we furnish the eye with a prism 
and thus analyse some lovely compound coleur, we 
shall, I think, in general, find that there is a simple 
ratio between the vibration number of the 
constituents of the mixed ‘colour. Take, for 
example, this beautifal purple 4850 by a solution 
of permanganate of potash: the prism shows its 
constituents are red and blue, and the ratio of the 
vibration-numbers of these colours closely corre- 
sponds to that of a fifth in mnisc. So we might 
take other compound tints. Whether such analogies 
are more than accidental I am net prepared to say, 
the matter is worthy of more exhaustive inquir ; 
and certainly it would not only be seathetically 
interesting but practically useful if we could rely on 
such an analogy, and thus decide questions of taste 
as to the proper use of colours in decoration and 
drees by comparing them with. their musical equiva- 
lents. Like music, colour, as Raskin remarks, ‘‘ is 
wholly relative, each hue ina work being altered by 
every hue added in other places. 


* There are other modes of showing Lissajous’ figures 
than employing tuning forks. An ingenious arrange- 
ment, made by Sir Charles Wheatstone, was shown on 
the lecture table; also a simple device made by the 
lecturer, consisting of two fiat pieces of steel 
fastened at right angles to each other, fixed in a vice 
at the lower end, and with a bead fastened to the 
upper end, after the manner of the kaleidophone. 
But the most beautiful and effective arrangement is that 
devised by Mr. Pichler, who uses two harmonium reeds 
with mirrors attached. Mr. Pichler’s instrument was ex- 
hibited in the Loan Collection, and he most kindly took 


considerable trouble to show it in the foregoing lecture. 


by tho roots of a certain 


237 


In the quaint words of Sir Thomas, Brown, in his 
“Religio Medici, we may say, There is music 
wherever there is harmony, order, or proportion ; 
and thus far we may maintain the music of the 
spheres ; for these well-ordered motions, and regular 
paces, though they give no sound to the ear, yet to 
the understanding they strike a note most full of 
harmony.” And I need hardly remind you of the 
well-known passage in the Merchant of Venice,” 
where Shakespeare gives poetic utterance to the same 
ancient conception. Indeed, the whole order of 
nature looked at aright is but “linked sweetness 
long drawn out.” Creation to the student of nature 
is a silent song, but one full of meaning to the 
reverent mind. Amid the mutability of all things 
we may hear the music of their march. And this 
surely is one of the charms of scientific inquiry. By 
exalting our conceptions of nature it widens our 
mental horizon, and increases our capacity for intel- 
N enjoy ment of the healthiest and happiest 

ind. 


* The tendency of motion is to assumea rhythmic char- 
acter, whether the motion be one of masses or of molecules. 
The shock which any body receives after the initial dis- 
turbance has subsided | tes a final resultant motion which 
is both vibratory and isochronous. The values of the 
periodic times of the different types of vibration are given, 
as Prof. Clerk Maxwell remarks in his article on “ Atoms,” 


ee 
ee 
Amd 


Absorption-spectra of Chlorochromio-Anhydride. 


in the 9th edition of the Encyelopa dia Britannica,“ 
untion, the form of which de- 

nds on the nature of the connections of the system. 
‘In certain exceptionally simple casca, as, for instance, in 
that of a uniform string stretched between two fixed 
points, the roots of the equation are connected by simple 
arithmetical relations, and if the internal structure of a 
molecule bad an analogous kind of simplicity, we might 
expect to find inthe spectrum of the molecule a series of 
bright lines, whose wave-lengths are in simple arith- 
metical ratios. But if we suppose the molecule to be con- 
stituted according to some different type, as, for instance, 
if it is an elastic sphere, or if it consists of n finite number 
of atoms kept in their places by attractive and repulsive 
forces, the roots of the equation will not be in cornection 
with each other by any simple relations, but each may be 
made to vary independently of the others by a suitable 
change of the connections of the system. Hence we have 
no right to expect any definite numerieal relations among 
the wave-lengths of the bright lines of a gas.“ Notwith- 
standing the conclusion thus arrived at, Mr. G. Johnstone 
Stoney, in conjunction with Professor Emerson Reynolds 

ublished in the Phil, Mag. so long sinco as April and 
July, 1871, two profound papers, less known than their 
importance deserves, wherein definite numerical re- 
lations among the Se of the bright lines of at 
least two gases” were found by experiment and mathe- 
matically discussed. The two gases were Chlorochromic- 
Anhydride and Hydrogen. In a recent letter to the 
present writer, Mr. Stoney gives the following interesting 
abstract of the papers referred to:— In the Absorption 
Spectrum of Chlorochromic-Anhydride, we observed 105 
lines, of which we measured 31, all harmonics of a 
fundamental motion in the gas, whose periodio time is 


770 with a probable error of about 233 of this value. In 
this, T is the time light takes to advanos one millimetr- 


i == -—— of d. 
in vacuo. It is, therefore, 288.000, O00, 000 of a seoon 


Therefore the periodio motion in the gas is ted in 
each molecule ether more than 800 thousands o millions 
of times in each second. The observed harmonics were 
from the 628th to the 788rd of this fundamental motion. 


The intensities of the successive harmonics were 
indicated by the strength of the lines in the spectrum 
which gave in different parts the patterus above delineated. 
(Fig. 8). Now these patterns would all present them- 
selves in different parts of the series of harmonics, if the 
fundamental motion obeyed the same law as that of a 
point of a violin string struck nearly but not quite Iths of 
the length from one end. The resemblance A here extra- 
ordinarily far: however, it is not a case of identity, for 
the order in which these patterns succeed one another is 
different in the Ohlorochromio-Anhydride from what it is 
in the violin string. The law of motion is therefore in 
some way related to that of the aforesaid point on a 
violin string, but not identical with it. In hydrogen 
there are four lines within the visible spectrum, C, F, a line 
near G which may be called G“, and h. Of those C F and h 
are the 20th, 27th. and 32nd of the series (i.e, the 19th, 
26th, and 3lst harmonics) of a motion with a periodic 


time of A „the outstanding probable error being exoes- 


8 . This fundamental motion is, therefore, 
8 more than 22 millions of millions of 
times each second in the molecules of the gas. Now 
if two tubes, resembling two organ pipes, closed at 
one end were placed with their mouths close together 
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SCIENTIFIC SOCIETIES. 


— wy ee 


THE INSTITUTION OF CIVIL 
ENGINEERS. 


A the meeting of this Institution on Tuesday, 

May 7th, Mr. Bateman, President, in the 

ehair, the paper read was on 

The Construction of Steam Boilers Adapted 
for Very High Pressures, 


by Mr. James Fortescue Flannery. In the dis- 
cussion following a paper on this subject, read 
before the Institution of Naval Architects, Mr. 
McFarlane Gray compared the relative economy of 
present and former engines, showing that iu former 
practice, the boiler pressure was 25lb., or 40lb. 
absolute pressure per square inch, yielding 6 b.p. 
for a certain quantity of coal; but that now with 
65lb. boiler pressure, or 80lb. absolute pressure, for 
the same quantity of coal, the result was 8h p.; 
that was to say, the pressure had been multiplied by 
2, and 2 added to the 6 h.p. And from thia eom- 
parison and from calculation, Mr. Gray inferred 
that “ the h.p. increased in arithmetical progression, 
and the pressure in geometrical progression,” and 
that it would require 1,280lb. on the square inch 
to double the present efficiency, even if that pressure 
could be carried witheut additional drawback.” 

? re was at present no proof that practical 
difficulties would reduce to so serious an extent the 
theoretical gain incidental to increased pressure 
and expansion. Assuming, however, that by increas- 
ing the present boiler pressure, and adopting suit- 
able expansion, it would be possible to increase the 
economy only 20 per cent. The advantage at sea 
would be most important. 

No doubt could be thrown on the statement that 
boilers of the existing types, especially marine 
boilers, would not carry much higher pressures than 
they were now subjected to, even though the usual 
factor of safety might with propriety be reduced ; 
the limited space allowable on board ship for boiler 
room, and the necessity of occupying that space in 
the most economical manner, left scarcely any 
choice as to the external sizo of each separate boiler, 
and the size being thus dictated, the pressure to be 
carried was necessarily limited by the possible thick- 
nees of the iron of the outer shell, and the means of 
rivetting it. By an extension of the heating surfaco 
in relation to the grate surface, so that the tempera- 
ture of the escaping gases might be reduced to a 
minimum, the evaporative economy of all boilers 
might be made nearly the same, but a boiler haying 
favourable disposition of the surfaces would more 
readily be adapted to such reduction of the tempera- 
ture of the escaping gases, and the maximum 
efficiency could accordingly be obtained in such a 
boiler with the least extension of the heating surface, 
and therefore with the least size and weight. On 
this ground alone it was believed that important 
3 might be obtained by the use of the water- 

s. 


Another important advantage incidental to the 
water-tube or sectional boiler, if well designed, was 
its facility for expansion and contraction under 
varying temperatures without undue strain upon 
the joints. It was well known that one of the 
greatest evils of the present cylindrical marine 
boiler was the wear and tear, and ultimate leakage 
of the seams of the shell, from its unequal expansion. 
There seemed little hope of removing this defect 
from the cylindrical boiler, but the sectional boiler 
was. in almost all cases, entirely free from it. 

The report of the boiler committee, in allusion to 
the Perkins system, said:“ The committee very 
much regret, in view of the further information 
collected by them on this subject, that difficulties 
should have interfered with the carrying out of 
their suggestion“ as to the trial of the tubulous 
system ; and, after the further experience they have 
gained, it is still their opinion that the system should 
be fairly tested as soon as possible in sea-going ships 
of her Majesty’s Navy, on land, and, if thought 
desirable, in steam pinnaces and cutters; boilers of 
the latter size being readily obtained on the plans 
referred to.“ The vital feature of the Perkins 

m was the continued use from port to port of 


by Mr. Perkins that, in an engine working with a 
vacuum, portions of the tallow used in the stuffing- 
boxes of the piston-rods would be sucked into the 
cylinder, and carried through te the boiler; and 
beyond this it was not easy to imagine that in large 
engines no internal lubrication would be required; 
should it be necessary on long voyages to apply oil 
or tallow, even in small quantities, deposit on the 
boilers must necessarily take place; and deposit 
upon boilers having little natural circulation must 
be a serious evil. If in a boiler there was rapid 
circulation of water, the tendency to deposit would 
be less, and if the construction of a boiler admitted 
of easy access for scaling mechanically, the deposit 
was of less importance; but it must in fairness be 
pointed out that the construction of the Perkins 
boiler was such as greatly to hinder scaling by 
mechanical means; and in his evidence before the 
committee Mr. Perkins recommended periodical 
washings fer removal of scale. It must be evident, 
however, that in the case of large deposit such a 
system of cleaning was not likely to be satisfactory, 
and, indeed, after a Perkins boiler had been so 
cleaned, it would be difficult to know if deposit still 
remained, f 
In connection with the question of weight, which 
had such an important bearing upon the policy of 
fitting tubulous boilers for marine purposes, there 
were one or two points demanding consideration. 
When comparing the total weight of machinery of 
different types, it was only fair to include the weight 
of coal necessary for a given uumber of days’ con- 
sumption in each case, and, regarded in this light, 
the tubulous boiler by reason of its greater economy 
would have some ee Again, if economy of 
weight in connection with high pressure was desired, 
the grate surface might be so much enlarged in pro- 
portion to the heating surface, that sbundant steam 
generation with siali: weight might be obtained, but 
at the cost of increased consumption. Of course 
this was so for all types of boilers; and it was a 
question of experience las to proporticn the grate 
aod heating surfaces to each other, that the escaping 
gises might be of the most suitable temperature. In 
the best marine practice, boilers of the cylindrical 
typo were now made with about 3 square feet of 
heating surface and 0'12 square foot of grate sur- 
face per indicated h. p.; that was as 25 to 1. In the 
examples of tubulous boilers already described the 
proportions were approximately as follows :— 


Grate 


Proportion 

of Heating 

! Surface to 
Surface. 


Heating 
Suriace per 
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h.-p. 
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0:138 


Grate 
Surface per 
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494 
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510 
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the same water, without leakage, and free from | 
impurities likely to be deposited. It was admitted 


Name. 


and the columns of nir set vibrating, the compound syst-m 
would emit certain harmonics only, the rest being stifled by | 
interference. If the tubes were respectively 42 and 576 
of the total length, the harmonica which would be 

3 among those corresponding to the limits of the | 
visible l would be precisely the 20th, the 27th, | 
and the of the series, the three that present them. | 
selves in the hydrogen spectrum. The foregoing observa- | 
tions appear to warrant the conclusion that there are 
motions within the molecules of the two gases 


In lisa ted 
h.-p 
600 
409 
1,100 
500 
5 


Watt's Patent... 
Perkins’ Patent 
Barron’s Patent 


Red Roso 
| L’ Actif (Belleville) . 


| Propontis 
Montana 


experi- 
mented on, which furnish either true harmonies, like An interesting discussion had recently taken place 
those of strinzs and columns of air in musical instruments, | . r 1 


upon the comparative advantages of vertical and 
horizontal heating surfaces, especially as applied to 
transverse vibrations of a tree thin elastic bar. 455 N boilers. 1 N appeared to rs 

„Ar ö E œ Within very narrow limits. It was necessary to 
tod e e s Ode sboald be aner thatthe notion of greater wan do to 
harbour vessels ; (3) on board a small sea-going man. of- | gravity alone, the steam bubbles tending to rise and 
war, was made by the committee in September, 1874. the water to fall, and, where evaporating water was 


or else motions which so closely approximate to being | 
harmonics as to be distinguishable from them, hke the | 
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confined in a narrow tube, if that tube was placed 

in an exactly horizontal position the steam bubbles 

could only rise through the height of the diameter 
of the tube, and would accumulate at the upper side; 

if they did eventually have any circulation it would 
be borrowed from the currents ascending through a 
vertical, or approximately vertical, line; and the 
velocity of the circulation would be correspondingly 
reduced. Ou the other hand a vertical tube, unless 
properly supplicd with water led through a separate 
downcast, might have no real circulation, but might 
be full of steam struggling upwards against water 
struggling downwards, and destroying circulation. 

It appeared then that the employment of tubes in 
horizontal, or nearly horizontal, positions would not 
give good results; but the use of tubes of properly 
proportioned diameter and length, in a position 

sufficiently inclined to allow the steam bubbles to 

ascend along the tube by gravity, and having after- 
wards an uninterrupted flow to the steam chest 

would be safe and efficient. Under all circumstances 

a boiler should possess separate upcasts for the 
newly generated steam, and separate downcasts for 
the water to take its place. A point of equal import- 
ance was the free access to all parts of the boiler for 
the purpose of cleaning. From the nature of the 
case the tubulous boiler was difficult to arrange in 
this respect, and some examples, after working well 
for a time, had failed from the large deposit of scale 
for which no ready means of removal were provided. 


MICROSCOPICAL SOCIETY OF 
LIVERPOOL. 


TS fifth meeting of the tenth session of this 

Society was held on Friday evening, the 3rd 
inst., at the Royal Institution, Liverpool; Mr. 
George F. Chantrell, President, in the chair. 


Captain Perry (associate member) exhibited some 
leaves of Verea crenata, cut from the plant two or 
three months ago. ‘They still retained their vitality, 
and nourished many young plants sprouting from 
the surface. Captain Perry also exhibited a large 
number of slides of diatoms prepared by Professor 
Hamilton L. Smith, of Hobart College, Geneva, 
New York. 


The Rev. W. H. Dallinger, F. R. M. S., alluded to 
the bereavement sustained by Dr. Drysdale in the 
loss of his son, and a resolution of sympathy was 
recorded. Mr. Dallinger exhibited Nachet’s camera 
lucida for use with upright microscopes, illustrating 
practically its success with high powers. Mr. Dal- 
linger also showed the application with a new 
“ asbestos paper ” as a non-conduetor, preventing 
the radiation of heat from metal chimneys in micro- 
scope lamps. 


The President called attention to some curious 
gelatinous balis he had recently met with in two 
ponds near the Hooton railway station. One of the 
balls was as large as his fist, and was of a beautiful 
green colour externally. On examination he found 
the colour due to the presence of vorticella-like 
animalcules, imbedded and somewhat radiately 
arranged within it. The bodies of the animalcules 
when extended are spindle-shaped, and when con- 
tracted are oval, or nearly spherical—the head being 
like that of a vorticella. The remarkable part of it 
consists in the large proportion of clear firm jelly to 
the mere film of colour on the outside, which colour 
is due to the animalcules above described. Ehren- 
berg has named them ‘‘ Ophyridium versatile,” but 
gives no particulars of their life-history, nor does he 
account for the fact of their being parasites on the 
balls of jelly. An investigation of their life-history 
was well worthy the attention of the society. The 
meeting concluded with a conversazione, at which 
nothing but living objects were exhibited. Observa- 
tions on the special subjects illustrated were made by 
the Rev. H. H. Higgins, M.A., Mr. Jno. Abraham, 
Dr. Hicks, Mr. J. C. Thompson (hon. sec.), Dr. 
Rickard, Mr. Chantrell (the president), and others. 


New Guinea Gardeners.—As the result of his 
recent observations in New Gainea, the Rev. S. 
Mactarlane states that the people of Kerepunu and 
Hula are by far the finest-looking natives he has 
seen in the island, aud the most industrious he has 
met with throughout the South Seas. Their villages 
are unusually neat and clean, their houses and 
canoes well-built, and their plantations like well- 
cultivated gardens in England. Mr. Macfarlane 
saw the work in its different stages. The land is 
turned over, as if it had been ploughed, by rows of 
men with pointed sticks, which they simultaneously 
plunge into the soil and use as levers. It is then 
broken and neatly levelled by the women, after which 
bauanas, sugar-cane, yams, &c., are planted in lines. 
Mr. Macfarlane saw several square miles of these 
gardens, all neatly fenced in and thoroughly weeded, 
with bananas and vegetables planted in rows as 
straight as an arrow. The people observe a regular 
system of working two days and resting one, and 
they ure very systematic in their work, some 
ee themselyes to agriculture and others to 
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SCIENTIFIC NEWS. 


— — 


1 prizes offered by the Turners’ Company 
have become an annual institution looked 
forward to with at least as much interest as 
Lord Mayor’s day by the outside world. The 
exhibition to be held on the 8th, 9th, and 10th 
of October next will, we imagine, attract 
turners from all parts of the kingdom, for, in 
addition to the competition in wood turning, 
throwing and turning in pottery, diamond- 
cutting and polishing, a sum of £10 has been 
placed at the disposal of the company by Past 
Master C. Christopherson, to be awarded as a 
prize for the best specimen of amateur orna- 
mental turning, either in ivory or hard wood. 
The work must have heen done during “the 
period of competition” (that is, we presume, 
between March and October), but it may have 
been accomplished by any lathe apparatus—a 
concession which is not granted to the pro- 
fessionals. We shall, probably, have some- 
thing more to say of the competition, and of 
the energetic manner in which the Turners’ 
Company is doing a useful work, and we hope, 
for the sake of enconraging the professionals, 
that the amateurs will exhibit in great force. 
The prize is nothing in itself to many of our 
best ventlemen turners, but there would be an 
honour in winning it, and a satisfaction in 
handing the money back as an extra prize to 
encourage the apprentices. 

Amongst the principal objects of interest 
exhibited at the soirée of the Roval Society 
were the telephone harp of Messrs. Gower and 
Matthews, which we illustrated last week; 
Mr. Sedley Taylor’s Phoneidoscope; Mr. Spot- 
tiswoode's largo Holtz machine, with 12 sets 
of plates 30ın. in diameter; an ingenious 
metallic thermometer, devised by Mr. Bes- 
semer; and, of course, the phonograph. 


At the soirée Mr. F. Galton exhibited his 
experiments on “ composite portraits,” which 
he described in a paper read before the Anthro- 
pological Institute. When the images of 
many persons are successively thrown for a 
short time on the same portion of a sensitive 
photographic plate, the composite figure pro- 
duced is found to have an unexpectedly good 
definition. The process consists simply in 
collecting photographs, taken in the same 
attitude, of persons having the same general 
type of features. They are reduced to the 
same sise, and adjusted until one wire of a cross 
will cut the pupils of the eyes, and the other 
bisects the interval between them. Register 
marks are then made, and the portraits are 
bound at one edge, so that each can be pre- 
sented to a camera in turn. The composite 
picture is a handsome face, presenting what is 
common to all the portraits, but suppressing 
individual peculiarities. It may, however, be 
doubted whether it is of any real value in pro- 
curmg anthropological types, by comparing 
the “average likeness” of a family of one 
race with that of a family of another race. 


The experiments with the electric light at the 
Mansion House, last week, were not entirely 
successful, and it is so fara matter for regret that 
they were undertaken before success was in- 
sured. To those acquainted with electric appa- 
ratus the feasibility of the proposal was com- 
pletely demonstrated, but to outsiders who 
regard unavoidable hitches as evidence of 
failure, the experiments of last week were suf- 
ficient to show the unsuitability of the electric 
light for illuminating the space between the 
Mansion House and the Bank. Some of our 
contemporaries confused the experiment with 
the attempts to light the gas lamps by elec- 
tricity, and, without exactly knowing why, pro- 
nounced it a failure. A large Bunsen battery 
was used with a Duboseꝗ regulator, the princi- 
pal novelty being the lamp, which consists of a 
peculiarly-shaped reflector and a flattened con- 
vex opal glass. The light was very pleasant, 
bat more than two lamps were required to light 
up the large area, and a dynamo-electric 
machine should have been tried instead of a 
battery. 

Under the auspices of the Sanitary Institnte 
of Great Britain, a series of experiments with 
ventilators will take place by permission of the 
Kew Committee of the Royal Society, at the 
Experimental House, Kew Observatory. As 


soon as the arrangements are complete tickets 
of admission will be furnished, on application to 
the revistrar of the Institute at 29, Spring- 
gardens, W. 


The Exhibition of the Royal Cornwall Poly- 
technie Society will be opened on Tuesday, 
August 27, and intending competitors can now 
obtain the list of prizes from Mr. Edward Kitto, 
the secretary. The 45th annual report of the 
society has been published, and shows that 
many of our best machine-makers think it. 
advisable to exhibit their productions in 
Cornwall. 


The Willem Barents sailed for Jan Mayen on 
May 6th with three officers, a crew of eight men, 
and three scientific experts. ‘The little vessel is 
exactly the same size (80 tons) as the Hopewell, 
the craft in which Henry Hudson discovered 
his “ Tucthes,” or, as it has since been named, 
Jan Mayen. From that island the Dutch 
expedition will sail to the nortl. west coast of 
Spitzbergen, and about the middle of July 
will make for Novaya Zemlya. Thence the 
gallant little band will make their way as far 
as possible to the north-west, and return home 
before winter. This expedition has been fitted 
out by voluntary contributions, and accordingly, 
although the vessel is fitted with all needful 
appliances, steam power is dispensed with, and 
her crew will be without luxuries. Whether 
it is wise to depend upon a sailing vessel, when 
even a small auxiliary power may be at times 
the difference between safety and disaster, does 
not admit of argument; but what Hudson or 
Barents did can be done again, and we will wish 
Lieut. Bruyne and his brave companions a 
better fate than awaited either. It would be 
humiliating, though, if this little expedition 
should do more than the costly and completely 
equipped vessels which returned not many years 
ago. 


Prof. H. A. Nicholson has commenced the 
Swiney lectures on geology at Jermyn-street. 
Museum. They are free, and will be continued 
every Monday, Tuesday, and Wednesday at 
3 p.m. until the 5th of June. 


Some chemists have long heen of opinion 
that gadolinite does not merely contain as 
bases yttria and the oxides of erbium and 
terbium. M. Soret has now strengthened this 
view by showing that the ultra-violet spectrum 
of the bases in question presents lines which 
certainly do not belone to any known metal. 
Chemistry thus seems to be on the point of 
being enriched with a new simple body, the 
discovery of which will be due to spectrum 
analysis. 


Some careful experiments on the excretion 
of carbonic acid by the skin in man have re- 
cently been made by MM. Fubini and Ronchi, 
of Turin. The method was to inclose the 
hand and forearm of the person in a glass tube 
made air-tight with rings of caoutchone. A 
constant current of air without carbonic acid 
was drawn through this vessel, and the quan- 
tity of CO, in the issuing air determined. The 
experiments were made on a man of 27, weigh- 
ing 50 kilo. Assuming the surface of the fore- 
arm and hand to be to that of the whole body 
as 1:16, the total CO, excretion in 24 hours 
was estimated at 6807. Among other results 
it was found that the CO. excretion from fore- 
arm and hand in darkness was to that in light 
as 100: 113. Temperature has a very marked 
influence: thus the excretion at 16° to 20° C. was 
to that at 24° to 30° as 100 : 283. The excretion 
with an empty stomach was to that during 
digestion as 100: 112. With an animal diet, 
less CO, wns excreted than with a vegetable 
one, the ratio being 100 : 116. 


The following observation on cireumspection 
of ants has lately been recorded by Prof. Leidy: 
—To ascertain whether a house he had just 
entered was (as he suspected) seriously in- 
fested with red ants he placed a piece of sweet 
cake in every room. At noon every piece was 
found covered with ants. 


: ‘ | 
Having provided aj 


cup of turpentine oil, each piece was picked up | 
with forceps, and the ants tapped into the oil. 
The cake was replaced, and in the evening was 


again found covered with ants. The same 


process was gone through the following two 


days, morning, noon, and night. The third day 
the number of ants had greatly diminished, and 
on tbe fourth there were none, 


He at first | 


supposed tho ants had all been destroyed, but 
in the attic he observed a few feasting on some 
dead house: flies, which led him to suspect that 
the remaining ants had become suspicious of 
the sweet cake. He accordingly distributed 
through the house pieces of bacon, which were 
afterwards found swarming with ants. This 
was repeated with the same result for several 
days, when, in like manner with the cake, the 
ants ceased to visit the bacon. Pieces of cheese 
were next tried with the same result, but with 
an undoubted thinning in the number of ants. 
When the cheese proved no longer attractive, 
recollecting the feast on dead flies in the attie, 
dead grasshoppers were supplied from the 
garden. ‘These again proved too much for the 
ants, and after a few days’ trial neither grass- 
hoppers nor anything elre attracted them. 
They appear to have been thoroughly extermi- 
nated, nor has the house been infested with 
them since, | 


The subject of friction between water and 
air is one on which we have few data, and these 
are somewhat contradictory. Venturi affirmed 
that the air, moved by a water jet, set light 
bodies in motion, while Magnus denied this, 
having found that a flame brought near a 
vertical water jet revealed no moticn of the 
neighbouring air. Some ingenious experiments 
in this connection lately made by M. Von 
Lang, are described in Wiedemann’s Annalen, 
and seem to prove distinctly that friction 
actually occurs between water and air. With- 
out entering into detail, we may state that a 
stream of water falling vertically through a 
tube, caused suction in an adjoining tube, the 
amount of which was measured by displace- 
ment of a soap film. 


According to Dr. Jobert, who is at present 
engaged on a mission in the region of the Upper 
Amazon, there are in that river several kinds 
of fish which swallow air, and in which the 
intestines, furnished with papille containing 
bloud-vessels, perform the function of lungs. 
In some cases, the vitiated air is ejected by the 
anus, in others by the mouth. 


To explain the daily oscillation of the baro- 
meter M. Cousté has recently advanced the 
theory (in the French Academy) that it is due 
to superposition of two phenomena. On the 
one hund, under solar action the vapour, pre- 
viously in the vesicular state, is transformed 
into vapour, properly so called, and adds its 
pressure to that of the air. On the other hand, 
and in an opposite direction, the heating of the 
air, due to the sun, producesascending currente, 
and consequently a relative vacuum at the sur- 
face of the ground, which is manifested by 
descent of the mercury column. The same 
phenomena’ would also explain nocturnal 
osciliations. 


It has been recently announced by M. Bouvet, 
as the result of experiment, that the decomposi- 
tion of water by the electric current is inde- 
pendent of pressure. He has gone as high as 
154 atmospheres, and hopes to try much higher 
pressure. The expenditure of electricity, more- 
over, is the same at all pressures for decompo- 
sition of a given weight of liquid. 


Some stir was lately produced by the dis- 
covery, in Lyons Library, of a globe of 1701, 
in which the Zaire Congo was represented as 
flowing from a large lake westward to the 
Atlantic, much in the direction shown by 
Stanley. M. Costambert remarks in a recent 
number of La Nature, that not only in this case 
but in ail cld documents from the fifteenth 
century such representations occur. The kuow- 
ledge acquired was doubtless due to the Portu- 
enese, who, from the fifteenth century, re- 
peatedly crossed the African continent, both 
from west to east and from cast to west. They 
went rather as merchants than explorers, and 
were often, no doubt, ill-informed; yet they 
wore able to give pretty precise information 
abont the centre of Africa. In most of those 
old maps the Congo is shown as flowing in a 
nearly direct line trom lake Zaire or Zembra to 
the Atlantic. On one Spanish globe, however, 
probably dating about 1530—1540, the river 
appears as rising froma lake, flowing north- 
wards, describing a large curve north of the 
equntor, then turning west-south-west to- 
wards the Atlantic, more nearly as Stanley re- 
presents. Some of these maps are reprodaced 
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in La Nature, May 4, and are well worth 
examination. 


The occurrence of a tree-like fossil plant, 
Glyptodendron, in the Upper Silurian rocks of 
Obio, is announced by Professor Claypole, and 
said to be of special interest, as no indisputable 
traces of land plants had previously come to 
light from so low an horizon in America, and 
no remeins of arborescent vegetation were 
known with certainty from strata of so old a 
date in the new or old world. 


The Chinese giant, Making Ching, who 
figured at the last Vienna Exhibition, has (we 
learn from Les Mondes) arrived at Paris. He 
measures 2m. 17ctm. in height. He has four 
travelling companions, six Chinese exhibitors 
and four members of Jury of the Exhibition. 


The French Société contre VAbus du Tabac 
offers several prizes this year. 1. One of 100 
francs for a proof from reliable documents of 
the good results obtained by preventing young 
people learning tosmoke. 2. One of 200 francs 
for facts and figures showing the influence of 
tobacco on the aptitude and assiduity of 
students of any order. Is it a constant fact 
that non-smoking students, in general, take 
the priority of their smoking fellow-students, 
as M. Bartillon has proved at the Polytechnic 
School? 3. Prize offered to medical men for 
an inquiry as to whether the immoderate use of 
tobacco has really an injurious influence—(1), 
on the aptitude of smokers for procreation ; (2), 
on the constitution and heath of their children. 
The reward is 23 vols. of the Gazette Medicale 
del Algerie, and a medal. 4. One of 300 francs 
for an inquiry into the influence of tobacco on 
the army ; showing whether smokers 
undergo more punishment, are more exposed tu 
diseases, and do inferior service; privations 
endured by smokers, either when they can’t. 
get tobacco, or are prohibited from using it. 5. 
Prizes are also offered to those who have been 
most zealous in the propagandism of anti- 
tobacco views, in getting the practice of smok- 
ing interdicted in public resorts, &c. 


A recently-published German work on the 
chemistry of beer, by M. Reischauer, states 
that the use of beer dates from very early 
times. Tacitus says, in his book on the 
manners of the ancient Germans :—“ Potus 
humor ex hordeo aut frumento, in quandam 
similitudinem vini corruptus;” and also that 
these Germans were indeed simple and mode- 
rate in their food, but less so in the use of this 
drink from barley or wheat. Diodorus Siculus 
(30 B. c.) affirms that Osiris even (1960 B. c.) in- 
troduced a beer made from malted grain into 
Egypt. Archilochus (720 B. c.) and Eschylus 
and Sophocles (400 B. c.) refer to a barley wine 
(vinum hordeaceum), and Herodotus (450 B. c.) 
relates that the Egyptians made vine from 
barley. The Spaniards knew beer, Pliny 
reports, as celia or “ceria,” the Gauls 
under the name “ cerevisia.” In England and 
Flanders beer was commonly in use at the time 
of the birth of Christ; while old books repre- 
sent Gambrinus, King of Brabant (1200 A. D.), 
as the inventor of beer. It is certain that beer 
was known to the Chinese from very early 
times. Inthe middle ages there was a cele- 
brated brewery at Pelusium, a town on one of 
the mouths of the Nile. 


“The Black and White of Musio.”—Under 
this title we have a lithographed sheet representing 
the ae heart in fall size, as far as width of keys is con 
cerned, with the corresponding notes of the stave 
printed on them, together with their names. The 
sheet. which is published by Messrs. Cramer, will be 
found of use in teaching children, and will help those 
who are endeavouring to learn without the help of a 
master. Mr. E. R. Dale is the designer. 

The Telephone.—One of the most interestirg 
and valuable applications of Professor Bell’s 
telephone in the United States was seen in a recent 
railway disaster near Hartford, Connecticut. An 
excursion train, returning from Moody and Sankey’s 
revival meetings, plunged through a bridge, killing 
or wounding many passevgers. Brought by telegraph 
wires to Hartford, the news was taken up by a 
syatem of telephone wires connecting a chemist’s 
shop with the residences of twenty-one physicians. 
So prompt was the summons tbat in half an bour 
the physicians, fully equipped, were at the railway 
station, where a wrecking-train conveyed them to 
the scene of death and suffering. Thirteen thonsand 
telephoues are now in operation in the United 

tates 


LETTERS TO THE EDITOR. 
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{We do V opinions o) 
our . The Editor respect requests that uci 

ications should be drawn up as briefly as pessidle. | 

AU communications should be addressed to the Editor oj the 
Ewouise MECHANIC, 31, Tavistock-street, Covent-garden, 

AU Chequer and Post-office Orders to be made Payabl to 
J. Pasmone EDWARDS. 

„In order to facilitate reference, Correspondents, wher. 

of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page ov. 
which it appears. 

“I would have write what he knows, and a 
much as he knows, but no more; and that not in thi 
only, but in all other subjects: for such a person ma 
have some particular . and experience of th: 
aature of such a person or such a fountain, that ae t 
other things, knows no more than what everybody does. 
and yet, to keep a clutter with this little 5 of bis 
will undertake to write the whole body of physicks: a vio 
from whence great inconvenienves derive their original.” 
—Montaigne’s Essays. 

— . —— 


PORTABLE SAFETY OXYGEN 
APPARATUS. 


[14321.}—Sr1nce the last descriptior of my oxygen 
retort in these columns, of March 30, 1877 (p. 57, 
Vol. XXV.), while still keeping to my original form, 
I have thought proper to modify its method of 
fastening, both for convenience and safety; and, as 
it is now complete in all details, and combined with 
a portable gas-holder, I have no doubt many of 
your readers would be interested in knowing some- 
thing more of it. 


Fre. 1. 


The chief features in the apparatus are portability, 
N with the use of gas: bags, pressure boards, 
a weights, &c., for lime-light effects and perfect 
safety. 

In the first place, the principle consists in gene- 
rating oxygen in small quantities at the time of 
consumption (whereby a continuous supply is main- 
tained) from charges of chlorate of potash end 
oxide of manganese made into solid cakes of about 
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Zin. diam. and zin. thick, which are quite easy to 
produce, clean to handle, and about as hard as a 
piece of coal. : 

The principle of the retort (or generator) will be 
clearly seen from the accompanying woodcut, Fig. 1. 
It consists of two pieces, a flat plate and a bell- 
shaned cap, supported by a stand, in which is fixed 
a Bunsen burner of improved construction. The 
cap has an aperture at the top, in which is screwed 
a pipe, &c., for corveying away the oxygen when 
wade. In other respects the retort proper consists 
of two simple iron castings turned and ground toa 
gas-tight fit. 3 

The fastening consists of a bow, clearly shown in 
the woodcut, at the extremities of which are small 
spiral springs, so adjusted to maintain a pressure 
equal to IIb. per square inch, which pressure is 
fur in excess of what is necessary for ordinary lime- 
light arrangements. Now it is obvious that, should 
the passage from the retort be closed (although in 
this apparatus there is little likelihood of such an 
occurrence), the pressure in the retort would rise 
until it had arrived at 14lb. per square inch, when 
the gas would escape; and as soon as the passage 
was clear agein the gas would take its right course, 
relieving the preseure inside the retort, and in virtue 
of the springs the top would close, resuming its 
original position. When exhibiting the apparatus 
at sev scientific societies to illustrate its safety 
qualities, as the gas was coming off rapidly, the 
outlet pipe was closed (by a tap purposely intro- 
duced), and the oxygen, still being generated, escaped 
through the joint, as intended, with perfect safety. 
To open the retort for recharging, &c., pull over 
the wood handle fixed to the top of the bow, and the 
cap may then be removed by the wood handle fixed 
thereto, and to close the apparatus reverse these 
operations. The handles being made of wood pre- 
vent the possibility of burning the fingers when in 
use. 

The method of making the cakes is as follows 

To 4 parts of chlorate of potash and 1 part of 
manganese, add sufficient water to moisten, not to 
wet ; after mixing well, fill the mould, using little 
pressure, smooth off the surplus with the assistance 
of a dinner knife or spat turn over, and the 
cakes will leave the mould entire. After sufficient 
cakes are thus made, they are set to dry, either by 
gentle heat or spontaneously ; when dry, the bottoms 
are coated by dipping into a mixture of manganese 
and water, about the consistency of cream, when 
they are ready for use. a 

This coating of the bottom with plain manganese 
is to prevent the spent cake sticking to the retort, 
being the only part in contact with it. 

The gas holder is very similar (but with a little 
modification) to one invented and introduced by Mr. 
Samuel Highley, in 1862, in which lanterns and other 
apparatus could be packed, and was also used as a 
stand for the lanterns, a description of which was 
published by that gentleman in the British Journal 
of Photography, April lst, 1863, and since then in 
other scientific works. 

By a displacement chamber introduced in theoutside 
casing, the water for luting is reduced to a mini- 
mum, abont one ordisary bucketful being sufficient. 

Tbe displacement chamber, which is always dry, 
is used for packing apparatus, such as lanterns, 
slides, screen, &0., and is of sufficient capacity to 
hold all required for a magic-lantern exhibition. 
The chamber is provided with a lid and suitable 
lock-up attachments. 

When in use, the pressure is applied by placing 
water in a reservoir provided for that purpose, 
maintaining one uniform pressure throughout, and 
can be regulated from a small to a great pressure, 
according to the 3 of water used. If more 
convenient, any other substance than water can be 
used for weighting. Fig. 2 shows the apparatus used 
as a stand for the lanterns—in the present case a 
eciopticon admirably arranged for the lime-light being 
adapted. W. J. Chadwick. 


` 
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THE MATHEMATICS OF MUSIC-—-THE 
EQUALITY AND CORRELATIV B 
NATURES OF THE MAJOR OB HAR- 
MONIO AND THE MINOR OR HYP- 
HARMONIO CHORDS — THB MAJOR. 
SCALE EQUALLY HARMONIC AND 
HYPHARMONIC. : 
[14322.}-—-I am gratified by the continued efforts 

of my critics, Captain Steel, P. L.,“ Mr. D. 

Fraser, and other correspondents, to elucidate this 

subject so that it may be at length clearly seen 

whether simplicity of ratio is or is not the principle 
of the structure of the so-called major diatonic scale, 
and, indeed, of all the relationship of the notes of 
music. Now, it appears to me that nearly all cor- 
respondents have the highest imaginable for 
the major or harmonic chord, holding it as the simple 
and sole structural or determinant element of all 
scale form, or of the evolution of notes in their 
simplest mathematical order, and that in this way 
eve: y one may Lave a perfect view of what and how 
the major diatonic scale is constituted, whilst they 
look askance at the minor or hypharmonie chord as 
at a poor and distant relation; whereas it is, in its 
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matbematical nature and position, the perfect equal 
of their favourite—the harmonic chord. This is, I 
assert, ignominious treatment of the minor chord. 
and I insist here on the due appreciation of its 
mathematical character and dignity. 

Now, be it well borne in mind, we are at present 
discussing the mathematics only of music, and so | 
ask let this assertion, that the major and minor 
chords or concords are equally and perfectly simpl 
in oniga and form, be the first to be definitely 
refuted or confirmed. That they are thus perfectly 
simple end equal I say is obvious, because the ratios 
of the notes of each are the products or effects of the 
frst four primes in their immediate order, the ratio= 
of the one being the reciprocals of the ratios of the 
other ; to wit, the ratios of the major or harmonic 
concord—1 : 1, 2:1, 3:1, 4:1, 5:1, and hei. 
multiples by 2 : 1, as far as allowed by the limits of 
musical sound; and thore of the minor or bhypbar 
monic concord—1: 1. 1:2, 1:38, 1:4, 1: 5, ane 
their multip'es by 1: 2, within the eame limits. This 
is the question which requires to be first settled, an: 
I appeal again to Mr. Colin Brown, as having 
peers: on his own authority, opposed thr 

ypbarmonic view of the minor form of relationship 
as absurd, to say whetber he finds the assertion 
above true or not, as it is possible he may thereby 
remove the discouragement he has given to rome 
students in their attempt to understand the struc- 
ture of the minor concord as being the mathematical 
inverse of that of the major concord. 

Now, having attained to this thorough view of 
these two correlated structural elements of scale 
formation—the harmonic and bypharmonic concorda 
let us see in what manner they coalesce to form a 


scale. 

First, we take doh, sob, me, the effects of 2, 3, 5, 

and with them their replicates, all of which we in 
clude in the idea of the harmonic concord; also we 
take me, lah, dob, the reciprocal effects of the same 
rimes, and with them their replicates, all of which 
kewise we include in the idea of the hypharmonic 
concord, and we observe that all the dohs and mes 
are common to both concords; a fact which estab- 
lishes the closest possible mathematical relation 
between the two chords, causing them to unite in an 
equal partnership, as we find them to unite and to 
coexist in the so-called major diatonic scale. It 
follows. then, that this scale, ro far as it consists of 
the dob harmonic concord, and the me hypharmonic 
concord, is equally of barmonic and hypbarmonic 
etructure. This is the second matter to be accepted 
or refuted. 

The next step is to unite with the dob harmonic 

concord another of the same order. 
to doh, as represented by the ratio 2-11, is 
soh, the effect of the prime 3. Therefore soh is the 
next in order to bacome the origin of a harmonic 
concord, and to it belongs the concord consisting of 
sob, ray, te, and their replicates. And, on the 
otber hand—i e., the hypharmonic side—lah, as the 
reciprocal effoct of tbe prime 3, is the next to become 
the origin of a hypharmonic concord, and to it 
belongs that which consists of lah, rah, fah, and 
their replicates. 

We bave now two harmonic concords, the second 
of which develops simply from the first — viz., doh, 
soh, me, &c., and soh, ray, te, Ko., and two 
similarly related hypharmonio conoords, me, lah, 
doh, &c., and lah, rah, fah, Ko., and these two 
couples constitute the major diatonic scale. It is, 
therefore, obvious that the structure of this scale is 
equally harmonic and bypharmonic. In other 
words, it is a perfectly symmetrical and regular 
arrangement of notes, and not, as described by Dr. 
Helmholtz, a singularly unequal arrangement. 
To take an illustration from geometry, it would be 
as correct to say that the form of an ellipse was a 
singulaily unequal arrangement, the seeming 
inequality of the arrangement of which vanishes 
when we have regard to the equal rule held by its 
two foci. So, when we have d to the two 
simple and correlated structural elements of the 
scale, the necessary natures of which are determined 
by the law of simplicity of ratio, the ‘‘ inequality of 
the arrangement of the notes forming this scale 
likewise vanishes. It is a mere phantom. 

Finally, I ask, does or does not the principle of 
mathematical simplicity determine the development 
of these four concords in the order I have shown? 
If it does, then, on mathematical, which is to say, 
on à priori, grounds, tbe so-called major diatonic 
scale consists in its collective form of the notes deh, 
rah, ray, me, fab, soh, lah, te, dohl. As to the 
musical—tbat is, the practical part of the question 
it is enongh to say here that the only disputed point 
is the note rab. But that rah belongs to the scale 
1 consider has been most conclusively shown by 
Captain Steel (No. 660, letter 13543). 


In reply to those correspondents who think it 
sufficient to regard the scale as harmonically 
generated (e) from fah in three successive chords 
thus, fah, lab, doh; doh, me, eoh; sob, te, ray—I 
have to say that it would be just as sufficient, but 
equally insufficient, to regard it as bypharmonically 
generated from te in three successive chords, the 
correlatives of those put forward—thus, te, sob, me; 
me, dob, Jah; lah, fab, rah. 


The next note | tel 


“P L”? asks, “ why should we be called upon to | have acknowledged upon both public and private 
accept | the hypharmonic theory?’’’ Perhaps | occasions (including the soirée of the al Society, 

P. L.“ means the hypharmonic part of the theory | May 1, and the meeting of the Society of T pa 
of mathematical simplicity in music. I answer that | Engineers, May 8), and which I valued so highly as 
the principle of simplicity necessarily implies to an | to inelude Mr. Matthews’ name with my own ia 
equal extent the co-existence of both orders of note | the American patent specifications. But it is equally 
relations. true that neither Mr. Matthews nor the compary 

May 4th. mentioned has ever laid claim to the invention in the 
manner implied in your article, and that the ascrip- 
tion of it,as a telephonic instrument, to them 
places them in a false—and, as I have every reason 
an unwelcome—position. 
n eA Frederic A. Gower. 

orley’s Hotel, Trafalgar-square, 

London, May 11. 


Fred. J. Jackson. 


THE COMPOUND PULLEY BLOCK. } 
114323. — WILL Mr. Jews bury say if the annexed to believe, 
is a corect ciroubar- face view of the compound 
pulley block of letter 14281 (Muy 3), with its chains, 
B being one with b, aud A one with a, and A and B 


TELEPHONIC. 


14326. —Wou Lp rot the telephone be improved 
in its sounding capacity if the hand of the person 
holding it were better insulated? At present, the 
hand grasps the wooden case, and it seems to me 
that an ivory or glass knob inserted in the side 
would cause the vibrating current to act entirely on 
the diaphragm, instead of, as it must to some 
extent do now, going down the body to earth. I 
append a letter cut out of the Sydney Morning 
Herald of this date, that may prove of interest. 

Sydney, March 14, 1878. P. D. 


„ TELEPHONES.—To the Editor of The Herald. 
Sir,—Having recently made a quantity of telephones 
for a well-known firm in this city, I feel myself in 
a porition to offer a hint to your readers that may 
possibly assist those intercsted in becoming as 
suceeasful as myself. 

1% It refers to the diaphragm. In all published 
notices stress is laid upon its thinners, and ferrotype 
plates were soon in great demand. My first pair were 
made with such plates—the articulation was faulty, 
and the volume of sound emall. I now use common 
telligibly explain the action of the block, both for | tinned iron plates dengan a 3 
„ 3 nd 3 ngari 1 1 8 | have a clear vibrating space of 3in. These are 

Š pest os powcr quando. | succesful to a degree that quite surprised me, the 
| ticking of a small clock, and the breathing of the 
| operator are heard in an unmistakable manner. 

„ One experiment is worth recording. Two instru- 
ments were attached to despatching end of line, aad 
one at receiving. A lady and gentleman sang at 
despatching end, ‘Home, sweet home,’ the lady 
singing soprano in one instrument, the gentleman 
tenor in the other; at receiving end both voices 
were heard harmonising, or could be individually 
heard at will of receiver, whilst every word in this 
pretty ballad was distinctly recognised.—T. E. 
Hewett, Neutral Bay, March 11th.” 


being equal, and a and b equal? And will he in- 


THE TELEPHONE. 
ee THE eubject of electric telephony has 
hitherto received well-nigh exhaustive treatment in 
your valuable pages, but there is still one point to 
which, perhaps, I may be allowed briefly to draw 


attention. 

Most experimenters in this direction, like myself, 

I imagine, will not be content with a single pair of 
ephones on the circuit, however powerful they 

may be, but will hasten to avail themselves of the 

extra power and convenience so easily derived from 

using a double pair. 

These may be connected either in multiple are or 
in series. The former, I believe, is the method 
usually adopted, but a little consideration, I think, 
will show that the latter is the better plan. It will 
be evident, on reference to the Fig., that, when A 
is spoken into, the greater half of the current passes 
through B, and thus fails to be utilised—in fact, the 
arrangement is short-circuited. On the other hand, 
if all the four telephones are connected in series as 
shown at C and D, although the resistance of the 
circuit is greater, the whole of the current is made 
available, and the sound consequently is very much 
stronger. Of course it is quite possible, in the 
former arrangement, as suggested by one of your 
correspondents, to disconnect B by means of a key 
while speaking into A, but the latter is practically 
the simpler plan, and the current must then be 
uniform throughout the circuit. 


THE TRANSIT OF MERCURY." 


|14327.)—I came up to town from Tunbridge 
Wells on Monday (May 6), in the hope, but not with 
the expectation, of seeing Mercury in transit- 
Throughout the ingress the sky was overcast (at 
Clapham), except for a second or two, when I caught 
a glimpse of Mercury rather more than half immersed. 
At 3h. 21m. the sun shone out for awhile, and from 
then till about 3h. 50m. he could be seen during 
intervals of greater or less length, but nearly all the 
time there was so much haze that no darkening 
glass was required. I was using the solar eyepiece 
with two prisms, and the full aperture (8}in.) of my 
Browning- With reflector. A bright ring was seeu 
round Mercury, 5 to the limb of Mer- 
cary as described by Mr. Talmage; but the ring as 
I saw it was far narrower than he describes it. Its 
breadth was little more than half the radius of the 

lanet. A bright spot was seen on Mercury’s disc. 

t ap to me perfectly central and of sensible 
magnitude. My eldest daughter, who observed with 
me, described it as a mere point, and quite central, 
as if the disc were a round piece of black „ and 
the bright spot were a hole pierced through with the 
compacs-point in striking out its circular outline. I 
noticed one feature in the bright spot which seemed: 
to me decisive as to its subjective nature; when a 
small cload ed over part of the sun’s face, nearly 
the whole of which was in the field of view, the 
bright spot perceptibly waned in brightness, though 
not crossed by the cloud. This I noticed distinctly 
three several times. Another feature—perhaps a 
mere illusion—was that it seemed to me, as the spot 
thus waxed and waned in brightness, that it was 
triangular in shape. I could not distinctly recog- 
nise this peculiarity when the lustre of the spot was 
steady. ‘The as of the spot was not eptibly 
modified when the telescope was re from the 
driving-clock and Mercury allowed to approach the 
edge of the rather wide field of view. But the 
weather was altogether unfavourable for observation 
of this kind, as the brightness of the solar image 
was constantly varying. After 4 o’clock only two 
momentary a oA of the sun were obtained. 

The opening in the clouds, which allowed the sun 
to be seen at 3h. 21m. at Clapham, was no doubt 
the same through which Mr. Cole at Sutton watcked 
the ingress, and through which Mr. Talmage at 


RETURN. 


I may say that I have found 40ft. of silk-covered 
copper wire 025in. diameter, for the coils, give 
better results than 40 yards of No. 36, and cotton 
braided gold twist is an excellent material, on 
account of ita pliability, for connecting the tele- 
phones to the terminals. 


THB TELEPHOND HARP. 


(14325. }~Tux article upon the Telephone Harp” 
in the current number of your journal, though care- 
ful and accurate in the main, contains one serious 
error, which I must ask you 0 correct. You refer 
to the telephone harp as invented by Mr. M. J. 
Matthews, and made by the Mesers. Mason and 
Hanlin.” It is true that Mr. Matthews, who is a 
most ingenious and skilful mut ioian and mecbanicisn, 
as well as the Mason and Hamlin Organ Company, 
of which he is a member, rendered me invalua)le aid 
in the production of the telephone harp—aid which I 


* From the Times, May 9. 
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Mav 17, 1872: 


Leyton saw a later stage of the transit. Tte clouds 
were travellirg rapidly towards the north-west. 


I venture, by the way. to note that astronomers, Dopnelmayer, was transformed 


With my instrument, 1878, March 15d. 11b. to 
]1h. 50m., the region Lee, betwern Vitello and 
into two large 


and especially the Anierican observers of the total | brcken (in the N. benda) ringa, respecting which I 
solar eclipse of 1869, will hear with some surprise | may perhaps say something before long, after a little 
that M. Janseen discovered the solar corona in 1871. | further observation. One or two sketches from 


He observed it very successfully in 1871, but he was other pencils might prove 
certainly not credited with its discovery, any more the 2}in. 


than last autumn, when he very successfully photo- 
graphed the sun, he was credited with the discovery 
of that luminary. It would seom we must transfer 
to M. Janssen what was said eigbt years ago in 
{good-humceured) jest of another solar observer :— 

“Of the solar corona, 

TIe says, “I’m the owner,’ 

And sneers at the moon as far rockier.’’ 
Richard A. Proctor. 
Tuubridge Wells, May 7. 


{14328.--To-pay the transit of Mercury was 
very excellently observed at Newcastle-upon-Tyne. 
The sky was clear during the transit, and the planet 
formed a well-defined circular spot on the sun’s dise, 
which at present is entirely free from regular sun- 
apots. The minute of ingress was, as well as I 
could perceive, 3.15. 


26, Archbold-terrace, New- 
castle-on-Tyne, May 6. 


T. P. Barks. 


114329. — Tux weather here was very unfavour- 
able for observing the transit, as the sun was 
ob:eured by clouds, particularly at the commence- 
ment, when the sun was totally obscured. I first 
saw Mercury at 3h. 28m 58s., or 16m. 33s. from 
the commencement of transit. Distance from sun’s 
centre, 14“ 37” ; distance from eun’s E. limb, 1“ 15”. 
At 3h. 58m. it became cloudy, and so it continued 
until sunset. B. J. Hopkins. 

Latitude, 51° 38“; longitude, Oh. Om. Os. 


[14330.J—Monpay, the 6th inst., was, in this 
part ot Ireland (Co. Limerick), unusually cloudy, 
with continual rain. However, at 5.30 the clouds 
suddenly opencd, revealing the sun, across whose 
disc the planet had now more than half way passed. 
For upwards of an hour, whilst the sky was clear, 
I vicwed the transit, using an achromatic with a 
power of 60, the best the air would admit of. When 
the sun shone brightest the colour of Mercury ap- 
pearcd a greyish brown (mouse colour); often this 
shaded into inky blackness as clouds flew over and 
partly veiled the sunshine. There wns no spot on 
the +un, but the mottling of the surface was very 
easily observed. Mercury showed a decided border 
of brightness, a fringe or penumbra, perhaps a 
result of contrasted brightness. The power I used 
was insutlicient to notice any spot on its globe. 


E. B. Fennessy. 


[1{331.]—I was able partially to observe this 
transit here on Monday, the Oth inst. The sky 
cleared sufficiently to reveal the sun and planet just 
at the moment of internal contact, about 3h. 14m. 
G.M.T. After that the transit was visible more or 
less perfectly through the drifting cleuds for about 
20 miuutes. I saw no aureola, nor any white spot 
on the planet. The planet was a round black spot 
on the sun, and no more. I observed with a 2hin. 
aperture and a power of 65. 


47, Byrne-road, Balham, May 7. | D. Traill. 


NOTES ON OUR SATELLITE. 


14332. — ThE new method of nomenclature men- 
tioned ard illustrated cn p. 139 ante is very irge- 
niour, but I should like to suggest one or twoslight 
modifications. Let Roman letters be employed for 
craters and depressions ; Greek lettera for hills and 
mountains; italics for clefts; ordinary numerals 
for the valleys and gullies between mountains; 
Hebrew letters for light streaks, to prevent confu- 
sion by lettering them the same as the mountains; 
and asterisks, &e., for doubtful objects. 

In a figure accompanying letter 14144, p. 67, 
„V. J. B. R.” shows two craters about a diameter 
S. S. E. of Cathrina. On April, 8d. 11h. 10m., 1878, 
I noticed the eastern of these two to be composed of 
two adjoining craters N.W. and S.E. 

Short notes describing Hansteen and Billy may 
not be altogether amiss at present. The former 
(1878, Feb. lid. 12h.) has a rivg (ancient I should 
rather fancy) of irregular height upon its floor, 
having an altitude scarcely one-half that of the outer 
ring— which itself is not very high—and a central 
hillock higher than the interior, though not so 
ec vated as the oi ter wall. 

Billy (April 14d. 12h. 15m., 1878), has a very dark 
floor ; its narrow, lucid wall is broken in the south 
by a small dark craterlet, just north of which a 
little billock was suspected near the S.W. wall, 
while tiny patches of light were suspected (only just 
suspected though this might be worth mentioning) 
On various parts of the floor. 


useful. I was using 
F. Compton Dennett. 
Southampton, May 6. 


CASTOR—THE USE OF THE SIGNS ’” 
AND ”. 


11333. —I was startled to read from the ren of 
„F. R. A. S., I do not posea § Slnge’s Obser- 
vntional Astronomy,’ but fin. seems to be a funny 
distance for the components of Castor.” As I 
happ: n to possess and to use that work, I felt sure 
there must hea mistake. On referring to the letter 
af“ Argus,“ I find he dors make that statement. 
The fact is Slugg's work distinetly says of Castor 
“Di tance 4.” There is a most ridiculous prac- 
ties springing up of using the signs ’ and“ to repre- 
sent feet and inches, instead of minutes and 
seconds. The ease in hand showa tha absurlity of 
it, and has led“ Argua’’ to do an act of injustica, 
by misrepresenting the work he quotes from. 

Kelby. 


TELESCOPIC APERTURES-—SIRIUS— 
STELLAR PHOTOMETRY. 


[14534.J—" Shrn. O.G.” has been so well taken 
in hand by othera that I need not waste space about 
him, except to give an extract from Vol. I. of Dr. 
Witchiner’s “ Economy of the Eyes,” p. 150, which 
reads vary differently to the extract he gave some 
time back about telescopic drawing. It runs: The 
same evening, that with a power of 180, the planet 
Jupiter has appeared to me to be about an inch and 
a half in diameter, a person who observed it the next 
minute said it looked as hig as the moon; another, 
about four inches diameter; and a third thought it 
did not appear quite so large as a small pea.” 

I noticed the tint of Sirius mentioned by Brick- 
wall” in letter 14110, p. 38, first on December 26, 
1877, when I have the note, Sirius certainly not 
white but a beautiful blue (No. 3 blue Smyth’s chro- 
matic scale), and very vivid. The same fact pointed 
out to me by an inexperienced observer at 10h. 15m.“ 
On December 29 I noted the blue tint of Sirius, 
and an exactly similar tint to Rigel (8 Orionis) 
again poted.“ January 6, 1878, “ Sirius appears 
whiter than formerly when seen by direct vision, but 
the beautiful blue colour remained very intense by 
averted.” 

Query.—Was this excessive blueness noticed in 
other stars, because if so it is most probably due to 
an increased clearness of our atmosphere during the 
winter months gone by? 

On January 6, and again on January 9, I made 
some experiments which may be interesting to some. 
On the first occasion I have the note, Sirius, when 
its reflection is examined side by side with Rigel, is 
a very little the faintest, but is about equal (per- 
haps a very little brighter than) æ Orionis. The 
reflecting surface was pale blue glass, and the 
reflected image was placed side by side (distant 
about 2°) with the comparison stars.“ On the latter 
occacion my note says, ‘f Sirius—the hrightest of 
the two reflections given by a sheet of clear glass is 
rather fainter than 8 Orionis, though rather brighter 
than æ Orionis. Capella is nearly equal (when thus 
reflected) to the’belt star, 3 Orionis.” 


May 6. F. C. Dennett. 
——— 
COMPRESSION OF GASES— 
ASTRONOMICAL. 


(14335.]—I HAVE repeatedly seen it stated in text- 
books that gases contract under the influence of 
reduction of temperature to sach a degree that 273 
volumes at zero become 273 — n volumes at a tem- 
perature of — n°. The inference is, as some of them 
point out, that at — 273 the gas wonld disappear 
entirely. If this is not utterly inconceivable and 
absurd it might be instructive to perform the 
converse of the experiment, thus :— 

Having completely exhausted a litre vessel at the 
temperature of — 273, let heat be applied, and on 
attaining an ordinary temperature the veszel will of 
course be full of gas. The one inference scems to be 
as reasonable as the other. 

There appears, however, to be a simple solation of 
the dificulty. Weare told that the law of 273 — n is 
only strictly true while n remains small, and I think 
the rengon is that the gas loscs not 1-273 for the 
first degree, 2-273 for the second, and fo on; but 
that it loses 1-273 on the second occasion, not from 
the original quantity, but from what remains after 
the first loss. This law will only differ very slightly 
in its effects from the old one to long as n remains 
small, while it saves us from the reductio ad 
absurdum. According to this rule— 

1 vol. at 0° becomes 1 — v volumes at — 1°, 

and (1 — v) — (1 — vw, or (1 — t)? vols. at — 2°, 
and 3 (1—0) —(1 — ve $ — 3 (1—0) — (1—0) po, 
or (1 — v} vols. at — 3°, 


» 
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and (1 — v) at- un', and similarly (1 + v) at + n°, 
where v = 1-273, and of course æ volumes would 
become z (1 + v at + n°. 

According to this formula the law becomes quite 
independent of the arbitrary zero, and would work 
equally to the same results with any other scale, 
which certainly cannot be said of the old system, 
supposing, for instance, that the law were arranged 
so as to start from the boiling instead of the freez- 
ing point. A little consideration will render this 
clear. : 

By the ahove formula 273 volumes will become 
720 at 273° instead of 546, and will shrink at — 273° 
only to 101, instead of undergoing annihilation, 
which I have always understood to be impossibla for 
any kind of matter, accordirg to our modern 
chemistry. Possibly the muterialists may be able to 
argue from this in favour of the annibilation of the 
buman existence after death, that the body could be 
rend: rad gaseous and then reduced to — 273. 

I believe it would be interesting to others besides 
myself to have some further information relative to 
the newly-diacovered satellites of Mars, their ele- 
ments, Ke. Is it possible that their discovery may 
correct the still outstanding serious error of the lunar 
theory? and how is it that they have never been 
observed to transit the disc of the planet? 


Inland Revenue, York. Lator. 


— et) 


CONSTRUCTION OF BREWERIES AND 
ARRANGEMENT OF APPARATUS. 


{11356.J—Havina been’ requested to give our 
readers some iden of the best form of building and 
arrangement of brewing apparatus, the following 
may perhaps prove serviceable. Of course it will 
be understood that this is written more especially 
with reference to the requirements of a medium- 
sized brewery, and that a very small plant, capable 
of brewing only abont 10 barrels, will not necessitate 
auch complicated apparatus and atensils as a larger 
plant would. 

As the majority of the breweries now in operation 
have been built many years, we cannot suppose that 
all ok them have been constructed on the most 
acientific principles, or even in the most suitable 
manner ; neither will they be always situate in the 
most convenient locality for acquiring good air, 
efficient drainage, and a water supply free from 
organic contamination, and containing in solution 
those salts necessary for the production of a first- 
clasa pale ale; therefore, when new premises are to 
be constructed, or even when old ones require alter- 
ing, the following suggestions may prove of great 
service :— 

In the building and arrarging of brewery plant 
all dependa on what system of fermentation is 
followed, whether the Burton Union, Skimming, 
Cleansing, or Stone-square—ench different system 
involving the necessity of different construction of 
plant. For this reason it is quite impossible to lay 
down fixed rules, althongh certain factors common 
to all bear with importance upon the question of 
site and selection of brewery buildings. Therefore, 
the first consideration is the necessity of good 
drainage, so as to allow the bye-products of the 
brewery (which quickly decompose and give off 
offensive gases) to be washed away; and for this 
purpose we must secure a good supply of water, 
with drains perfect enough to prevent any contami- 
nation of this supply, from percolation of impure 
liquids into the watcr-bearing strata. 

In constructing a brewery building the brew- 
house should be sufficiently high to allow of a 
regular flow of the liquid by gravitation, from the 
time when it commences as an infusion of malt in 
water until it finally appears in the cellars as finished 
beer. Wa ehall thus prevent any necessity for pumps 
and elevators; and by so doing we save expense 
and abolish many utensils which are and always 
will be a fruitful source of acidity, dirt, and waste. 
Circumstances may arise which will prevent us from 
arranging the buildings of sufficient height, but in 
the event of a brewery being built, as advised, it 
will be only necessary to elevate the unground malt 
SO as conveniently te run into the mill; and also to 
pump the brewing water to the top of the brow- 
house, and having done so, we shall not require 
any further help from elevators or pumps, with the 
exception of what water may be required for re- 
frigerating and attemperating. Much risk of con- 
tamination from the formation of a minute solution of 
the metal, by the passage of the worts through long 
metallic pipes, will thus be obviated. 

Each department should be separate, and yet 
connected with the next in natural sequence; the 
mills and grist bins should be well above the mash- 
tun, and the taps from the tun should flow into the 
coppers without the interposition of an underback ; 
thus we do away with the necessity for wort pumps, 
prevent mnch acidity, and save fuel. The coppers 
should run into the hop-back, which must be large 
enough to contain an entire boiling, and from thence 
the wort should flow into the coolers (unless we 
dispense with them entirely), then through the 
refrigerator passing into the fermenting tuns, then 
into the settling back, and finally running into the 
vata or barrels ; and if the levela are arranged in a 
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systematic manner, hardly any pumps will be ro- coolers wet, to prevent loss of wort by absorption ; Malt- bins should be lined with t 
i ch complexity of arrangement vet this 18 falsa economy, because the moisture thus aheet iron, not allowing contact between the mal 
and brick walls or woot work—tho latter precaution 


quired, an 4 è 3 
obviated. Shortly, what we require is to build a | left in the wood is the very thing necessary for the 
i tact with thojas 3 preventive against & Very common pest in 


in which we can placa the malt milis and | formation of acidity When in con 

ding the albumiuoid constituents of the wort. malticgs called the weovil. If we cannot conve- 
If, after what has been here explained, any one niently employ tiles or sheet iron to prevent contact 

should prefer to construct coolers of wood, first let | between the malt aud walis, a good plan, is to leave 

and then about a yard thick of malt coombs next to the walls 


„or enamel. | OF sides of tho malt-bins. A3 malt improves by 
atorivg in large bulka, out of contact with the air, 


ments, to prevent any possible retardation of the 
cooling process by stenm, and also any injurious the moistur 


effect which it might otherwise have upon the fer- j treat the woo 
i 5 expansion and contraction of wood coolers 


cercate à kind of pump, and as the timber absorba i 
leer when covered with wort, the pores open, and | received, 
i ks, a3 it will quickly 


anything then in contact instantly enters; the tiaber, atand about the brewery iu FACS as 1 
aceeds, its | imbibe moisture, and thus acquire & large excess O 


ns. 
The Mash-tun should be capable of being well 
closed, 80 a8 to retain the heat while the converting 
process is going OD, and it should be constructed so 
as to hold four barrels of liquor to every quarter o contracting 83 the cooling process proceeds, 
malt brewed. [ron is without donbt the best material | fibres assume a more compact position, the pores lactic acid. 
for the constraction of mash-tuns, its durability olose, some air contain 0 hould always pe kept quite dark, as 
and freedom from acidity greatly recommending it; at foxing of the worts naturally results. Again, light has a powerful chemical action, and darkens 
put it is necessary that every part ok the eutside the albumineus sa contained in the pores of the | the colour of hops, while currents of air should be 
should be well covered with a good non j i avouled, as they Carry away the Folatile oil of hops- 
conducting material, such a8 most of the composi- moisture ; be always kept at an even tempe: 
tions eold for the purpose; or perhaps felt is the | draws ont and the wood rature, and free from air currents. They should 
most suitable material when neatly covered over with | becomes like a sponge, absorbiug impurities from also be io!ty, and under or above ground, as most 
the worts, which sottlo in tho pores day alter day, convenient. 

ro fitted up according to the system 


ood work. 
Underbacks, wherever possible, shonld be aud act as ferments. 
abolished ; but, if their use be unavoidable for wan Where 8 powerful modern refrigerator provided of fermentation 11 practice, but must be well 
of height, then iron is by far the best material for with a good supply of very cold water is in vse, large drained. Foul air should be prevented from coming 
their corstruction. but wastef ul and | up from the draius, and it ig of importance that no 
Coppers.—It is necessary (excepting in the very dangerous, by reason of the exposure of the worts to stale yeast be allowed to remain on the (loors, walls, 
smallest plants) to have at least two of these, 80 f the action i ibly be required | or any part of the tun-roous. 

hoil without waste of time, an being a small iron cooler, large enough to just hold | importance than cleanliness in every department; 
although in amall breweries various methods ara | one boiling of wort, and to be used chiefly as & means | all walls should bo continually lime- washed, plenty 

i hould be employed when necessary, au 


adopted i0 admit of the work being carried on with of settling any deposit which may run out of the of hot lime Sho 
one copper, yet it cannot be 80 satisfactorily per- the greatest care should be taken to guard against 


hophack. 
formed as with two. We have also to decide Hopbacks.— These should always be made of iron, all likely causes of acidity or putrefaction. If stale 
whether steam or Gre boiling is preferable, and of |as we al i yeast or any organic flith in a state of putrefaction 


ways find that in all brewing vessels con- s fil 
the two, I consider tho latter to be the better, as fire atracted of wood, and which are liable to excessive | is allowed to remain in apy part of the brewery 
changes of temperature, dryneas, and moisture, 


putrefactive germs will be given off from it, and 


boiling bas more penetrating power, or appears to : 

effect more changes 10 the worts, which are gtrictly | there will be a disposition to form an excess of | these germs, settling on the fermenting worts, W 

chemical in nature, and of great importance. In | acidity- cause failure in the yeast, and unsound beer, 

some brewerics, what is called a ‘dome’ copper ia Fermenting Tuns. In the construction of vata,| In erecting a brewery the points of primo im- 
i ill tance are & water supply free from organic 


used, but in addition to the waste of time consequent | rounda, and squares, the question of pressure mili-] por ear 
on its sole use, there is also great liability that the tatea against the employment of very deep vessel, contamination, and good drainage: We also see the 


worts may be darkened through overneating under ai bly retarded by the | advantage of adopting the gravitation system 0 
pressure of steam, nud consequent caramelisation of toca exerted on the lower part of the wort, and building, 30 as to avoid the use of pumps and meta 


the worts. For this reason Burton brewers employ | tue same objection to the use of wood in the con- piping. The cost of buildings and utensils can 
open coppers. Dome coppers were originally bough perhaps not 80 vest be arrived at by inviting tenders from several 


supposed to prevent loss of hop oil, which passes off b-tuns and fermenting tuns, prewers' engineers. 
with the steam, but they have not auccecded. Open | OF for any utensil subject to changes of temperature. Rotherham. H. P. Harris. 
coppers are without doubt tha best, providing they Wood, slate, and stone are used in the construction — 
are large enough to hold a wort, without fear of loss of fermenting tans, the last being in most cases 
i ed, 1 on THE MEASUREMENT or THE 


by boiling over, with ordinary care. In the construc- aen, . 
Ited paraffin wax before making APERTURE or MICROSCOPE OBJEC- 


tion of coppers, the size must vary in proportion to r 
es or rounds. They should never be made | IVES. 


the quantity of malt usually br awed ; but bear in i to § 1 d Į t f ctals ah uld he care n 
m nd tbat increased height wi give gren e & i 51 ix : : 3 7 | wW rT from the tone 
i i i ill i t 1 press nre, of 1ı1ron ud a 1 mix ures 0 m ) 114. 3 .— E Are sorry to gathe 


and consequently more danger of colouration. When fully avoided, zinc and lead betag entirely prohibited. | of , ee a 
wo have but one copper it ahould hold from 4 to 5 They should also be arranged in parallel lines, 80 of Mr. Wenham sn 40 000 v. 2100 2 155 INQ- 
1 for each quarter of malt used, although if we that, if pecessary, the 1 8 F en 5 Le due 51 8 agen on bn ker mere com 

. . pi z f t 8 ws a a =- 
ave two coppers they will not require to hold more done by machinery lenty of room iu should D® | | overay’s sake, than which nothing could be further 


‘ : A Mowcd as : ‘ther in large stone 
than from 14 to 2 barrels per quarter. Coppers |! lowcd for the yeast to form, © rin large stone from our purpore: We acknowledge, with all men, 


should be well acoured each time. before brewing, bneks, us in the stone square system, OF by the use Mr. W $ : a } it 
using either sand, fine flue dust, or chain for the | of high boarding in the ordinary skimming procesi. ae enham $ pre-eminence W. our abe yacurt 4 
purpose, 88 it is well known that a copper will | There is one very important point which is but in t o world mie of seien 15 . c 9 10 
tarnish on boiling a Fort in it, and it will even do seldom provided for in many breweries, although all other students of scine the priviiege © Se 7 
so to a small extent simply when exposed to the air. t care is used in attemperating the fermenting ing the pean oe of 5 which seem to be 2 
In the former case an acetate of copper is formed, wort itself, yet the temperature of the yeast which variance with those © another experimenter. q 
and in the latter an oxide, and if the copper be filed rises on the wort is never controlled in the slightest 5 Since reading pa Wa 55 © Beet : 51985 
aguin when dirty, it will appear bright after heating put wo should bear in mind that it is quite as neces- experiment’ in O eae W t h a K H ee 
a wort in it, the lactic acid in the wort having dis- sary to attomperate the yeasty head as the body of | tives wit the same result. 100 n glad any 
. 3, the wort, because the ordinary floating yeast heads ieroscopist, interested n the subject, WOU 
: can be tried by any one W 0 


aay off 1 that has formed, thus retaining nee bel A 
in tbe wort the peisonous copper salt. are many degrees warmer than o wort below, and; 
: i d and a pocket lens ut we 
Coders o ee be well venti eo ae a Homers ta tb fer in the |f dhe on ip safe plan of obscuring UA the 
cape of steams Pa excessive aſtent ehe 9 | yeast, it is quite as important to control the tem- ective 18 to gum upon it a dark screen 
ly biseets it, as the slightest distance 


light must be avoided, and actual sunlight shoule 


never be allowed to shine on the worts as it is capable between the screen and the glass gives rise to very 


i Fermenting vessels made of stone or slate are free 8 e , 
sect, ogo a ance we e, Yero no cleansing agent, n ja to CFE Teala, ep app with bigh POET. hat 
great loss and inconvenience is found in keeping need scalding outs, an fact, as they aT? liable to | c oe 5 ted e us to a apt te 
them in order. ‘Their frail nature and liability to ernck and split on the application of hot water, it 18 ee pee E i 98 ae T 
contract under the constant application and remove imperative that scalding water should not be used in ongute the focus this 518 experimenta “rining 
8 them. Slato peing a good radiator of heat is not to which he made this © jection, the examining 
l lenses were expressly atated to be plano-convex 


rature of the yeast a8 the wort. 


sa on whee e ie keep them are (but | suited for fermenting tuns, in which any sudden 
it) 15 greatly against Gele use. Piore 18 1 change of temperature is undesirable, although there Ae 1th M FEE Ska 
very peculiarly offensive flavour imparted to beer are. many squares made O slate now in use, au er sey, ay- : 
which is commonly known as the Fox.” and giving toicrable satisfaction 5 but if slate 18 used in a 
which is caused by the formation of u fungoid the construction of settling backs it will be sweet, 8 
growth on the pores of the wood attributable to Clean, and go cold, where coolnees is not only wel- MICROSCOPI . 
i t come but necessary, that in that case its employ- 14338. ]—THE most methodical way for me to set 
about thanking my microscopical friends is to take 


neglect in cleaning the eoolers. ‘This can only 

entirely avoided by discarding the use of wood ns 
a material in tho construction of these vesse's, and 
by substitating n lesa precarious material. The use 
of glazed tiles, OF preferably iron, will be found 
advantageous for this purpose. Wood is about the 
worat material that can be employed for coolers, 
but where they are already in use it may not bo 
convenient suddenly to discontinue using them ; and 


their letters geriatim, and therefore I commence with 


„ Essex (letter 13530). Lam sorry, as my drawings 
nod suiliciently, that I occupied space 
with them ; but it is rather dificult (or, at any rate, 
with my present instrament) make a better 
likeness of objects. I assure yous dir, they appear 
exactly as I saw them. f 
Would Mr. Walker (letter 135 10) kindly say 
hero ench & book as he advises me to get can be 
had? Ihave“ Hogg, One Thonsan 
and Davies on Mounting,” alao the last two years 
of the Microscopicut Quarter, and stil I am, if 
anything, more puzzled than ever on what peg” to 


hang my objects- : : 
Please let none of my friendly advisers gat the 
‘dea that I know anytbing about microscopical 
matters, for I do not; but I am very grateful for } 


ment is always catisfactory- 
The cleansing mains and pipes used for racking 
and filling should be removable at pleasure, the con- 
ö de by means of unions and screws, 
thus enabling them to be easily tuken down for 
cleaning at short intervals. A very necessary plan 
also is to cut off all electrical connection between 
the tuns and mains by means of short lengths of 
flexible india - rubber tubing. and the mains should be 
made entirely of tinned copper > lead being objec- 


. the sake of cleanliness, put also to prevent the 
l N water close 9 5 pores of we formation of poisonous lead enits in the beer. 
in them, and these will remain there until the wort tuns should stand on brick, stone, 
having been jet into the coolers begins to cool—the | oF ly insulated from the mains ant 
res then open and liberate their contents, whick, earth, aud should not on any account be placed 
aided by favourable temperature, act as ferments on il likely to give off heat, euch as an 
the wort. Now, although cold water is best for | iron hopback or coo'er, an it will canse the head to 
cleaning coolers, yet hot water is necesgary for drop, and spoil the baer. In fact the more hea 
HKuishing off when clean; it will also dry sooner, room we can get over the tuns tto better in overy 


although it has been advised by some writers to leave respect it will prove. 


help. In faot, all contributions t 


ceived. 
To“ Amateur (letter 1350 0 I shall 3cy that I 


— . ˙— 0000. 
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and modes of nutrition differ materially from those 
of the true yeast plant. We ara therefore obliged 
to promote fermentatiou bv inoculation, or, in other 
words, we must add a sufficient quantity of Torula 
cells to the liquid so a3 to promote a quick and 
healthy fermentation. 

But we also find, as W. G. P.” remarks, that 
the juice of grapes will ferment readily without the 
addition of fresh yeast, as in the fermentation of 
malt extract or sugar solutions, and thia we may 
attribute to the peculiar fact, that grapes carry 
on the outside of their skins the ferment germs 
necessary for healthy vinous fermentation, and 
this very remarkable fact has been proved by the 
experiments of MM. Pasteur and Béchamp. The 
germs which excite alcoholic fermentation are very 
abundant upon the bunch s of ripe grapes. They 
lose their fecundity, by drying at the ordinary tempe- 
rature, ir afew months, even upon the wood of the 
bunches. For this reason, even perfectly ripe grapes, 
when crushed in small quantities in contact with air, 
frequently do not ferment. Experiments made with 
strawberries, cherries, and currants show that 
before maturity those fruits do not exhibit any 
fruitful germs of alcoholic fermentation. They do 
not ferment if crushed in contact with air, nor even 
cause the fermentation of sweet juices into which 
they are plunged whole. But, as with grapes, they 
ferment when a sufficient quantity of them is em- 
ployed, and if the experiment be conducted on fruits 
more or less isolated, fermentation occurs or not, 
according to the presence or absence of fecund 
germs. The ferments are more plentiful in summer 
than in winter, as may be shown by exposing freely 
to the air for abont forty-eight hours a series of 
basins containing grape juices, and then transferring 
their contents to bottles with long necks projecting 
from boiling water. Fermentation will proceed in 
nearly every case; and a number of different germs 
may be recognised. In winter the experiment is but 
rarely successful. 

Now. a person not knowing thesa facts would be 


hope my correspondence may prove pleasant, for 
some of the squabbles in our” pages put me more 
in mind of the Parliament rows out here than any- 
thing else—productive of very litt'e good, and 
plenty of noise. , 

As Mr. Kitton kindly agrees with Mr. Walker 
(with whom he otherwise seems to be exceedingly 
wrotb) on the subject of the nonentity of my draw- 
inga, I feel thankful tbat I am a livk of peace 
batween them. Must all explanations be made in 
anch“ fighting“ form? I hope not, for I should 
like one of this. Out here an explosive is made 
called pyrolignome (there will be no drawings, 
gentlemen). tt is composed of nitroglycerine taken 
up by sawdust and earth (infusorial). Now, I 
placed a piece about the size of a pea on a glass slip, 
ard put a drop of brandy on it, and with a II objec- 
tive watched it; two circular currents were 
immediately commenced, putting me in mind of 
miniature volcanoes. These currents kept up for at 
least 15 minutes, when they suddenly stopped. Why 
was it so? f 

I am very sorry to see the microscopical cor- 
respondence dropping off, and feal inclined to wish 
we were all Essexes.“ I wish some good and 
simple hints were published such as M. Q. C” 
was doing. His, to me, were really enjoyable, 
because I understood them. I cannot devote mese'f 
entirely to microscopica! study fer the reason there 
13 so much else to do, and so have not the time to 
worry out the extreme depths, and I dare say there 
are many like me. i 

To finish up, and also “‘ meander” from micro- 
scopy, I may state thit it is now the middle of 
March, the thermometer is 90° in the shade, and as 
I sit writing I have eight mo:quitoes feeding on one 
knuck'e. What do you in England think of that? 
Any Australian queries I shall be happy to hunt up 
and answer. E. C. H. 


THE YEAST PLANT. 


[14339.]—In letter 14288 “ W. G. P.” is under € 5 
the impression that be has found out a true case of to spontaneous generation. If wa let a quantity of 


clear filtered must of the grape b3 so boiled as to 


inclined to attribute the fermentation of grape juice | 


spontaneous generation, because some saccharine 
liquids will ferment without the addition of yeast, 
while others will not do so. But his supposition as 
regards spontaneous generation is erroneous, 
although he is perfectly right in believing that germs 
of the yeast plant are continually floating about in 
the air. I will endeavour to show him why some 
huuids ferment easily, while others do not. In doing 
so I shall have to quote largely from Dr. Tyndall's 
works. 
Moat people are aware that any liquid containing 
sugar, either from the fruit of plants or a mixture of 
honey and water, if left to itself a short time under- 
goes a p-culiar change. No matter how clear it 
might be at starting, yet after a few hours the 
liquid becomes turbid, bubbles appear in it, and a 
dirty-looking yellowish foam or scum collects at the 
surface, and a similar kind also falls to the bottom. 
During the process the sweetness will have nearly 
all gone off the liquid, and in its place spirit has 
formed ; carbonic acid gas also is continually given 
off. Now, these facts have been long known, the 
process being called fermentation, whick we also 
know is promoted by adding yeast. Yeast germs 
arising from the abnormal growth or unhealthy 
formation of yeast, may become dried up, and from 
their extreme minuteness, are very easily carried 
about by atmospheric currents. Thus we can easily 
account for the yeast germs which we know to be 
very generally in the air; spontaneous generation is 
out of the question here. If we inquire where the 
yeast came from we have a problem capable of being 
easily solved. We see that we have only to expose 
a solution of sugar, or auy syrup or vegetable juice 
to the air, in order, after a short time, to see all the 
phenomeua of fermentation. The first obvious 
suggestion will be the same as W. G. P.“ remarks 
—that the Torula, or yeast plant has been generated 
within the fluid, and it seems at first quite absurd 
to entertain any other conviction, but it is erro- 
neous, 


Although yeast Torula cells may be generated from 
germs in the atmosphere, still that mode of forma- 
tion would not be sufficiently expeditious for the 
purpose of raising yeast as a ferment; besides a malt 
extract submitted to such a process would be sour and 
uufit for use, long before the fermentation bad 
finished. When abandoned to the contact of our 
<ommon air beer sooner or later ferments, but the 
chances are that the produce of that fermentation, 
instead of being agreable, would be disgusting to the 
taste. By a rare accident we might perhaps get the 
true alcoholic fermentation, but against enormous 
odds. Pure air, acting upon a lifeless liquid, will never 
provoke fermentation, but our ordinary air is the 
vehicle of numberless germs, which act as ferments 
when they fall into appropriate infusions ; some of 
these produce acidity, some putrefaction. The germs 
of our yeast plant are also in the air, but so sparingly 
distributed that an infusion like beer wort exposed 
to the air is almost sure to be taken possession of by 
foreign ferments. In fact, what Pasteur terms the 
„ maladies of beer are wholly due to the admix- 
ture of these objectionable ferments, whose forms 


destroy such germs as it may have contracted from 
the air, the uncontaminated must never ferments. 


All the materials for spontaneous generation are 


present, but without sowing seed life will not de- 
velop, neither will there be any signs of fermenta- 
tion, which is the concomitant of life. 


But it is even 
unnecessary to resort to a boiled liquid. The grape 


is sealed by its own skin against contamination from 
withont. 
tracted from the interior of the grape its pure juice, 
and proved that in contact with pure air it never 


By an ingenious device Pasteur has ex- 


acquires the power to ferment itself, nor to produce 
fermentation in other liquids. In like manner the 
liquids of the healthy animal body are also sealed 
from external contamination. Pure blood, for 
example, drawn with due precantion from the veins, 
will never ferment or pntrefy in contact with pure 
air. We see therefore, that it is not in the interio: 
of the grape that the origin of life observed in the 
wine vat is to be sought. At the time of the vintage 
microscopical particles are observed adherent both to 
the outer surface of the grape and of the twigs 
which support the grapes. Now, if we brush these 
particles into a glass of water it will be rendered 
turbid by the dust. Examined by a microscope 
some of these minute particles are seen to present 
the appearance of organised cells. Instead of re- 
ceiving them in water, if we bruch them into the pure 
inert grape juice we shall in 48 hours see our yeast 
plant budding and sprouting, the growth of the 
plant being accompinied by all the other signs of 
active fermentation. 

The inference which we may draw from this is 
obviously that the particles adherent to the external 
surface of the grape include the germs of that life, 
whick, after they have been sown in the juice, appear 
in such profusion. Wine is sometimes objected to 
on the ground that fermentation is artificial,“ but 
we notice bere the responsibility of nature. The 
ferment of the grape clings like a prrasite to the 
surface of the grape, and the art of the wine-maker 
from time immemorial bas conaisted in bringing, 
and, it may be added, ignorantly bringing, two things 
thus closely associated by nature into actual contact 
with each other. For thousands of years what has 
been done consciously by the brewer has been done 
unconsciously by the wine-growor. 


Rotherham. H. P. Harris. 


[14340.]—SrupNrs on this subject have micro- 
scopically discovered the yeast germ on the skin of 
the fruit from which the liquor is to be made. I 
have currant wine made from red currants of last 
year picked from my own garden. No barm or 
yeast was introduced for effecting the change called 
fermentation. This spring we have brewed some 
ginger wine, adding brewer's yeast to start a 
fermentation in the solution made from the manu- 
factured material supplied under the name of sugar. 
If“ W. G. P.” will only conceive the source or 
origin of fruit fermentation in wine manufacture to 
be on the skin of the fruit, and not in the air, it 
will lead him in the direction for explaining other 


difficulties of the subject. Without yeast applied 
to malt worta we should have, perhopa, to wait 
twelve months for some uncertain result. H. P. 


ZINCOGRAPHY. 

(14341.J—Ir *" D'Evlya” will refer to page 120. 
and read my letter again, he will see that what I 
really said was, that tha lithographer must undergo 
an apprenticeship before he can print from gelatine 
surfaces, and not as he states, from zinc. This 
little explanation at once quashes the charge of 
self-contradiction he brings against me. With 
regard to his second statement that zinc plates 
require to be moistened with gum water during 
printing, I am glad to be able to say that it is a 
fallacy, as it is only used very exceptionally, and 
even then the rollers are only scraped two or three 
times a day, when the workmen go to their meals ; 
so the great hindrance ” is disposed of. But in 
either zincography or lithography, if au ignorant 
or careless workman swamps his plate or stone in 
water and then rolls upon it, the roller absorbs it, 
and, being coated with a slimy mixture of ink and 

| water, refuses to work until it is scraped ; but this 

defect is equally liable (in inexperienced hands) to 
both processes alike, and the ‘‘ gum water” cry 
was charged on zincography to deter novices from 
attempting it. The process has been in almost 
constant use at the Government Survey Offices, 
Southampton, for the past 23 years, for the produc- 
tion of the well-known maps and plans issued 
therefrom ; so it is evident that it cannot have any 
serious defect. 

Surely D' E vlyn“' does not mean what he says 
wh n he alludes to the theoretical“ possibility of 
produciog zino reliefs by etchng. All the crayon 
designs of the Snorting and Dramatic News, the 
aupplements to Engineering, and the maps of the 
Illustrated London News and Graphic, besides 
illustrations to many other papers, are engraved by 

‘this process. In my last, when I mentioned Figaro, 
I merely juten led to show the kind of work usually 
tried by tyros, and not to show tho artistic capa- 
| bilities of typo-zincography. There is a galvano- 
graphic process at present in use, but itis by no 
means a success for commercial work, in addition 
to which a high tariff is charged. 


Ernest A. Nath. 


—— — = ̃ — a 


ROUND v. SQUARE. 


(14342.1—I THINK that in the suggested use of 
Round v. Square— i.e., for shanks of cutter-bars, and 
consequently for the bed of tool receptacles the 
present plan is the best for several reasons, but 
i that round might be advantageously substituted 
| for square in some other instances. Any one, for 
example, who has made a diphthong gauge, or 
Turner's square, knows the bother of making truly 
the small mortice in which slides the flat steel 
blade. This is far easier to make, thus :—File up 
the gun-metal head, and mark it by means of a 
square all round, and with a finely-pointed centre- 
punch make two marks on opposite edges, and drill 
a hole carefully, half from one mark and half from 
the other, using a drill that will allow a round steel 
wire of given cize to slide stiffly in the hole, which 
thus replaces the square mortice, and which can be 
made in a few seconds. As a gauge the round 
blade will give as good results as the flat one. In 
some other similar cases time and need of great 
skill will be saved by turning and drilling, in place 
of filing and slotting. J. L. 


THE ALL-ENGLAND CRANE. 

114313.—IN reply to G. L P.” (14307), we 
beg to say that the ‘‘All-England”’ adjustable 
cranks are expressly made to fit any ordinary bicycle, 
and can be fitted by any ordinary maker. It is not 
confined to any special make of machine, and could 
therefore be used in the proposed Utopian one of 
“Q. L. P.” Boult Bros. 


IMPROVEMENTS IN BICYCLBS. 

(14344.1—-I HAVE long thought the improvement 
advocated and adopted by Alderley Edge,” letter 
14274, is a reat step for those, at any rate, who 
like myself do not look forward to the falls and 
bruises with the same delight as possessors of a 
bicycle seem to feel when recounting the spilla of 
their noviciate. Cannot some of the many makers 
be induced to turn out a bicycle of this descrip- 
tion? It seems to me to be the very thing wanted, 
as in more senses than one the mounting has to be 
got over first, and if we can only persuade our steed 
to stand patiently while we get into the saddle, the 
following steps or rather turns would come much 
easier. B. N. 


MIDLAND ENGINES. 

K T AM much pleased to see the engraving 
of No. 134in the ENGLISH MECHANIC, page 190, 
kindly furnished by your correspondent ‘‘ C. E. S.” 
Will he please say how it is that the last new Mid- 
land express engines are built without bogies? 


May 17, 1878, 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 688. 


245 


In giving the details of cvlindere and driving 
wheels of Nos. 134, 96, 1282, 1322, and 1353 
classes, C. E. S.“ apparently omits those of 1322. 
Does he mean the bogies have cylinders 18 and 
26, and coupled wheels 7ft. diameter, såme as 1,353? 
If it is not asking too much I hope before long we 
shall see in the MECHANIC elevations of the 800 and 
1,322 classes of express engines ; and when we have 
seen the latter, together with 134, I suppose we shall 
have a pretty fair idea of the 1353 claas. 


t“ Seeing is believing ;” aud where we can have an 
illustration (of course, not forgetting to add, where 
it is poesible) it isso much clearer to the perception, 
and saves an amount of writing. I noticed in the 
correspondence on express engines in Vol. XXV., 
&., which lasted eo long, there was not one illustra- 
tion of the enbject. That was the reason why I made 
the suggeataon on page 119. 

Will “C. E. S.” kindly say if 899, &., built in 
1871, was Mr. Kirtley’s or Mr. Johnson’s design? 

R. N. H. 


SPECIAL EXPRESS TRAINS ON THB 
MIDLAND RAILWAY BETWEEN 
LIVERPOOL & LONDON TO D. H. N.“ 


[14346.J—Very fast runs have been made upon 
several occasions on Sundays and Monday mornings 
with special express trains between Liverpool and 
London (St. Pancras). Passengers, before leaving 
America, frequently express their wish to travel in 
the Pullman cars from Liverpool to London, when 
they reach England. The Pullman company inti- 
mate this fact by telegraph to their agent 
in England. The time the steamer leaves 
Queenstown for Liverpool is aleo telegraphed, and 
the number of passengers who desire to travel in the 
Pullman cars. If it is found that the gteamer will 
not arrive in time for the 10 40 p m. express on 
Saturday night, arrangements are at once made 
by the Pullman Company to run a special express to 
London as soon as possible after the arrival of the 
American passengers. As soon as it is decided that 
one of these special expresses is to run, notice is 
sent to ail the stations and signal-boxes upon the 
route, by the most expeditious means, to be pre- 
pared for and to insure the line being kept clear for 
the special train to pass. The actual time of depar- 
ture from Liverpool is at once telegraphed to the 
various stations, and the time the train passes all 
the principal stations is also sent to those in advance. 
Several of these special trains ran in the autumn of 
1876, when passengers were returning from tbe 
Philadelphia Exhibition. One of the fastest runs 
was made with a special train, consisting of two 
Pallman cara and two vans, drawn by engine No. 
134 (an elevation of which I gave upon page 190). The 
train was fitted throughout with the Westinghouse 
automatic brake. 


The whole journey from Liverpool to St. Pancras 
was accomplished in four hours and a balf, including 
stopping three times—namely, at Stockport, Derby, 
and Leicester, leaving the total running time 4 hours 
22 minutes. Three of these trains, in the autumn of 
last year. stopped five times on the journey, and 
accomplished the distance in 4 hours 35 minuten. 
Bat the one which is most likely to be that to which 
“ E. H. E.” refers, ran from Liverpool to London in 
4 hourr 28 minutes. The train stopped at Marple, 
Leicester, and Bedford, and ran direct, vid Chad. 
desden sidings, Derby, and the Sheet Stores Junc- 
tion, Trent. without entering either of those stations. 
It consisted of three Pullman cara and two vans, 
and was drawn from Liverpool to Marple by an 
engine of the 1290 class, and from Marple to London 
by one of Kitaon’s ‘‘ bogie” engines, No. 1319. 

The distance, as run by this train, is 225} miles. 
All the ordinary express trains run via Derby 
station, which slightly increases tho mileage. It 
has been often stated, and also published in some 
newspapers, that these special expresses run at 
“* fabulous speeds of 80 and 90 miles an bour.” This 
is not the case. These trains run on the level and 
down the banks at a speed slightly in excess of that 
ruu by the ordinary express trains, but as the load 
is light they run at a very high speed up the banks, 
and thereby gain a great deal of time. 


The fastest ordinary Midland train from Liver- 
l to London performs the journey in 5} boura, 
ving Liverpool at 10.45 a.m., and arriving at St. 
Pancras at 4.15. This train stops at seven stations 
(not including Warrington when required to pick up 
London passengers), and is booked to stop at them 
a total of 30 minutes. The fact will therefore be 
clear to your readers that it is a far greater loco- 
motive performance to run the ordinary heavy 
express trains than it is to ran these light special 
expresses, which have only to stop at three or four 
stations. 


I will endeavour, at an early date, to give 
“E. H. E.” the sections for which he asks. At 
the present I am unable to do so, as I am preparing 


SMITH’S VACUUM BRAKE. 
[14347.]—A Frew facts connected with the Smith’s 
vacuum brake have cone before me, which I think 
might be of interest to some of your readers. 


: Great NorTHERN RAILWay. 
Experiments on the Smith's vacuum brake, applied to 
a passenger train. 


zul Distance m; 
N run after n ae 
Gradient. applica- : 0 
hour tion of to 9 
- | brakes. | p. 
Eleven carriagcs...;| Level. 47 2tydsa. | 20sec. 
Two vans ... oe 56 279 19 
6’ 6” four coupled 42 215 15 
Passenger engine 
and tender lin 198 320 21 
Brake applied to falling 
engine & tender 
Ten carriages 1 in 1100 60 380 25 
Two vans . 1 in 440 62 360 23 
6’ 6” four coupled, 1 in 198 64 400 25 


Passenger engine 
and tender 
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First trial took place July 10th, 1877, between 
Doncaster and Retford. Second September 4th, 
1877, in the same place. A. D. R. J. 


ADULTERATION OF FOOD DETECTED. 
SWEETS. 

(14318.]—THE adulteration of sweetmeats might 
be classed under two heads—the first is the colouring 
matter used, which is sometimes injurious, and the 
other is the addition of substances to increase the 
weight and bulk. I will first give a list of colours 
not injurious, and also a list of colours that are in- 
jurious, and ought not to be used under any pretence 
whatever, especially as they are generally consumed 


by children. 

The following is a list of colours not injurious. 
Blues Yellows Greens. 
Salphate of Saffron. Litmus and 
Indigo Turkey Yellow Saffron. 
Litmus Berries. Sap Green. 

Reds. Purple. Orange. 
Cochineal. Cochineal and Cochineal and 
Brazil Wood. Litmus. Saffron. 

Brazil Wood Brazil Wood 
and Indigo. and Indigo. 
Colours that are injurious. 

Blues. Yellows. Greens. 
Blue Verditer. Chrome E nerald Green. 
Prussian Blue. Yellow. Scheele’s Green. 
Cobalt. King’s Yellow. Rinmaus 

Iodide of Lead. Green. 


The substances used to increase the weight and 
bulk are starch and terra alba. Starch is easily 
detected by dissolving the sweetmeat in a little hot 
water, and adding a little iodine, when, if starch is 
present, it will produce a dark blue colour. But if 
we want to know the kind of starch employ:d re- 
course must be had to the micro:cope. A little of 
the dissolved sweetmeat should be placed upon a glass 
slip, and examined with a žia., when the kind of 
atarch used will be plainly seen. 

For the detection of the colours dissolve the 
colouring in some water and apply some chlorine 
water, when if the colouring matter used be of 
vegetabl origin the colour will be discharged. If it 
has no effect upon it, evaporate to dryness, add a 
little hydrochloric acid, redissolve in a little dis- 
tilled water, and add—if a red colour we are trying 
a drop of iodide of potash, when if mercury is pre- 
sent, a bright scarlet colour will be produced ; if 
lead be present, a bright yellow colour will be pro- 
duced. Colour used red lead or vermilion. Scheele’s 
green, or emerald, or arseniate of copper, Schweinfurt 
green, are easily recognised as arsenical cœnpounds, 
by giving off the odour of garlic when heated with 
carbonate of soda upon charcoal. 

Arsenic may also be detected in the following 
manner :—Take a piece of glass tube about two 
inches long, free from lead, and draw one end out to 
a point; a small quantity of the colouring matter is 
taken, and dropped into the point, and a little 
charcoal added, when, if the point be now held in 
the flame of a spirit lamp, the arsenious acid passing 
over the hot charcoal becomes reduced, and a bright 
ring of metallic arsenic will be formed upon the cool 
part of the tube. When examined under the micro- 
scope it is found to consist of minute octahedral 
crystals. The ash should be boiled in sulphuric acid, 
and teated for copper with potassic ferrocyanide, 
which produces a brown precipitate, and with 
ammonia a blue precipitate. 

Cbromate of lead may be detected in the following 
manner :—Mix a little of the dry residue with borax, 
and fuse before the blow-pipe, when, if chrome is 

resent, a bead of emerald green will be formed, and 
if another portion of the residue be taken, and mixed 


several diagrams upon othersubjects for the ENGLISH | with soda, and heated upon ckarcoal in the redueiug 
MEcuANIC, and to draw the sections of a hundred | flame of the blow-pipe, globules of lead will be ob- 


miles of line will take a considerable time. 
May Sth. O. . 8. 


tained. 


effect a cure even in bad cases.— Nature. 


alcohol, and add a little water, which will precipitate 
the gamboge. If a little ammonia be added tha 
gamboge will assume a red colour, which is changed 
to pale yellow upon adding nitric acid. 

Blue Colours.—Litmus is turned red upon adding a 
little dilute hydrochloric acid. Indigo, when heated 
upon a piece of platinum foil, sublimes in dense violet 
vapours, and when treated with caustic potash re- 
mains unchanged ; while Prussian blue immediately 
loses its colour, the iron being thrown down in the 
atate of peroxide of iron upon the addition of caustic 


Antwerp Blue.— Test the same as for Prussian blue. 
Cobalt blue, ultramarine, and blue are distinguished 
from Prussian blue by the ash remaining of a bright 
blue colour. For terra alba the sweatmeat should 
be burnt to a white ash, and a little hydrochloric acid 
added, the sulphurie acid estimated by baric chloride, 
and the lime by oxalate of ammonia. 

Mineral colouring is very seldom used now, and, 
as a rule, sweetmeats are not much adulterated. 


Albert Smith. 


NOTES ON CATALOGUES. 


American Tools.—Those who are unacquainted 
with the many useful tools and workshop appliances 
invented or made by the Americans would be in- 
terested in a perusal of the catalogue issued by 
Messrs. Churchill and Co., of Wilson-street, Fins- 
bury. The machines—such as lathes, shapers, 
planers, &c.—are those of the Pratt and Whitney 
Co., but the tools are from different sources, Mesars. 
Churchill affording anything good and asefal a fair 
chance of obtaining public favour. Many of the 
mere novel and remarkable tools have been illus- 
trated in our pages, but the amateur mechanic can- 
not fail to be interested in glancing through this 
catalogue, though he will be at times sorely puzzled 
as choice amongst the numerous varieties 
illustrated. 


Printing and Stereotyping Materials.—Ama- 
teur printers are now numbered by the thousand, 
and accordingly we find that those who cater for 
their wants are competing with one another to pro- 
duce the best printing office.“ The Birmingham 
Machinists’ Co. have forwarded us their catalogue, 
accompanied 12 couple of useful little books 
„The Eclectic Handbook of Printing for the Use of 
Amateurs,” and ‘‘ Stereotyping for Amateurs, by 
H. P. Trueman. The matter is much better than 
the execntion—the “eclectic handbook,” for in- 
stance, being a very bad specimen of presswork, and 
requiring the services of the reader.“ In fact, it 
beara unmistakable evidence of having been printed 
by an amateur.“ Nevertheless, the directions 
given and statements made are generally correct, 
and the descriptions of the various amateur presses 
in the market seem to have been written with a due 
appreciation of their respective merits. ‘‘ Stereo- 
typing ” is better, and is a clear exposition of the 
details of the paper process, materials for which are 
sold by the Birmingham Machinists’ Co. Their 
Simplissimus self-inking press appears to be well 
adapted to the wants of the amateur. 


Steam Pumpe, Fittings, &c.—The heading of 
‘steam pumps, fittings, &.,“ can give bat the 
faintest idea of the many useful appliances manu- 
factured by the Messrs. Bailey, of the Albion Works, 
Salford. This catalogue shows, however, that they 
make all descriptions of pumps, boiler titine. 
water meters, valves, turret clocks, and many use at 
novelties. Their pyrometers are well known, and 
are used for many purposes where high temperatures 
are required to Be carefully noted. Steam-valves 
and water-cocks are made by the firm in great 
variety, and all sorte of gauges, alarms, and fittings 
for boilers and steam machines are illustrated and 
described in this catalogue. Amongst these, as 
worthy of special mention, we notice the adjastable 
injector, which will feed with a variation of duty 
amounting to 90 per cent.—a very valuable feature 
in any apparatus employed for supplying water to 
steam boilers. 


A New Remedy for Diarrhea in men and 
animals is said to have been discovered in New 
Zealand, where it bas long been in use among the 
Mueries. It consists in a decoction made by pouring 
boiling water on the green leaves of a shrub called 
roromiko by the natives. The liquid, though slightly 
bitter, is said to be not unpleasant to the taste. It is 
asserted that two doses of this decoction will always 
But what 
is roromiko ? 

A New Method of Getting-up Steam.—The 
St. Louis Journal of Commerce reports this :—An 
Englishman in Nevada proposes, if 250,000dols. can 
be raised, to bore two artesian wells, eighteen inches 
apart, the one a Gin. and the other a Ain. bore, te 
the depth of 6,000ft. Then he will drop into one 
a powder cartridge wrapped in asbestos, so that 
subterranean heat will not explode it until it reaches 
the bottom. The explosion then will unite the 
two wells, and water poured down one will be con- 
verted by subterranean heat into steam and sent 
out through the other, where the power can be 


Gamboge.—Dissolve the colouring in rectified) transmitted to any required receptacle. 
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REPLIES TO QUERIES, 
"t i. thew 3 are re- 


spectfuily requested to mention, in each instance, 
Nie „ and number of the query asked. 


[31402.1— Old Paint.— The cheapest and beat 
solution | know of I accidentally discovered, and it 
may be worth while to tell how, though very hkely 
gome muy know of it. In trying experiments for 
press-eopying some old letters, amongst others I 
used successfully a solution of one tablespoonful of 
Vinerar und loz. of washing soda toa half pint of 
water. A little of this was spiit on the painted 
window-sill and in wiping it ap the paint came 
entirely eff, leaving the bare board quite clean, Try 
it; a gallon will not cost 28.— E. C. H. 

31976.] Compound v. Ordinary Condensing 
Bngines.—The communication on. p. 171 froin 
your correspondent, John S. Sunderlard, shows 
clearly that no amount of reasoning can ever alter his 
conviction ov this subject, and, as I can find no 
time in which to attempt the work which must 
necessarily be done before he will be willing to com- 
prehend nnd appreciate the advantages of the king 
of motors over all other types—viz., clear his mind 
of that worst of all barriers to the progress of 
truth—prejudice—I shall be obliged to leave him 
pretty much as I found him. With the few follow- 
ing remarks, therefore, I shall leave this subject, as it 
is a hopeless task to endeavour to establish the truth 
in the nind of your correspondent under existing cir- 
oamstances : —“ J. S. S.” asks whether I do not think 
it advisg ble to save the“ mere trifle ” of loss which 

Ladmittcd took place in the receiver of the com- 
pound. He shonld remember the old golden rule— 
„Of two evils choose the least!“ We cannot have 
a perfect engine; but pray let us have the best pos- 
gible. l certainly do not think it advisable to save 
the mere trifle” referred to, when that course 
would entail a hundred times greater losses, and he 
a decided case of“ penny wise and pound foolish.” 
With regurd to his next assertion I may say that 
when J penned my last I was quite aware of what 
he was talking about in his last letter, and. despite 
his most dogmatic assertion that his so-called fact 
about heat lost im the cylinder necessarily perform- 
ing duty cannot be gainsaid, I most emphatically do 
guinsuy it, because, for the reasons given in my 
last, a very great portion of the heat lost in the 
cylinder of any engine does not perform duty: and 
especialy ig tnis the case with the single-cylinder 
condensing engine. I did not make either a vague 
or perspicuous attempt to prove that the compound 
engine absorbs more heat into the metal of the 
eviinder than the single-cylinder engine. I did 
attempt, either vaguely or otherwise, to prove that 
there is enormous loss of heat in the single-cylinder 
engine through the metal of the cylinder, which 
metal acts in relation to heat, when there is high 
pressure on one side of the piston, and a vacuum on 
the other. very much in the same way that a wicker- 
work b:sket or sieve does in relation te fine sand. 
You may fill the basket with sand much more 
rapidly than it can run out; but it is, nevertheless, 
streaming outon all sides all the time. This action 
goes on in all engines, but it is very materially 
reduced iu the componud, because the temperatures 
of steam at top and bottom of piston are most 
nearly alike, and the flow of heat through the metal 
ja thus greatly retarded. This argument, which is 
the kernel of the whole matter, hns been either 
ignorantly or designedly overlooked by J. S. S.,“ 
and he funcies he has swept all argument out of the 
way when he tells me that, if I will but think, I 
shall find that, as the single-cylinder engine must 
cut off earlier to effect a similar ratio of expansion, 
therefore less heat must pass into it than into the 
compound. In this J. S. S.“ has forgotten the 
meaning of the word “capacity ;” and, even if his 
Rtatement were correct, it is altogether beside the 
argument which it is brought forward to refute. I 
ree, by your review of Mr. Cotterill’s book on 
he Steam Engine considered as a Heat Engine,” 
that that gentleman explains the advantages of the 
compound engine on the same principle as that I 
employed in my last letter. I am glad thus to be 
nble to refer J. S. S.“ to so high an antbority, 
although I am sorry to say I have not yet bad an 
opportunity of perusiug this work myseli.—Manine 
ENGINEER, 

[32117.]— Electrical Indicator.—My only reason 
for not suggesting an arrangement of current-con- 
uector, siu.ilar to that described by Mr. C. J. Brown, 
wae a fear that the brass would get oxidised, and so 
prevent the passage of the current. Whether it 
would get too much so or not I do not know, and 
must lenve it a question to be decided by one who 
hss more knowledge of electricity than I have. Mr. 
Brown’s arrangement is simple indeed; and, if my 
fear is groundless, why not adopt it? I think that, 
perhaps, it would he an improvement to have the 
board arranged with little strips of brass projecting 
from each long strip towards one another, and one 
overlupping the other, but just not touching, na I 
have shown in my sketches. Fig. 1 shows section, 
and Fig. 2 plan of board. If the cnrrent-counector 
is mude of a row of rollera—say 4 iu a frume the 
two cod ones boing Gin. apart (see Fig. 5), aud the 

ots jor the current to be connected at on the 
ard to be lein. apart, it would make a connection 


ab every gin. of rise of tide, as ench roller passing 
over the top piece of brass would press it down and 
make it touch the one under it, and so complete the 
circuit. Ly adopting this arrangement the number 


Fl Qafa 
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of bright parts would be lessened, and yet the rend- 
ing be quite us fine. If it is necessary to keop the 
bright parts nnexposed to the action of the air, brass 
strips might be arranged as shown in Fig. 4, which 
is a plan of a part of the board. A B and C D are 
the strips of brass, which run the whole length of 
the board, but instead of being flat on its surface 
they would lie edge upwards. To ench of these 
pieces small strips would be soldered, E E, so made 
that they press against one another, unless kept 
away by a small piece of wood, H H, supported by 
the spring, K (Fig. 5). As the current-connector ” 
passed along it would draw this piece of wood aside, 
and so allow the brass strips, E E, to touch and 
connect the current, and after passing the spring 
wou'd drive the piece of wood between again, break- 
ing the current.—A. A. WATKINS. 


[ 32447. ] — Electrical Indicator. — A. A. 
Watkins's plan is very ingenious, but it won't do.“ 


4, C. & 


By reference to his description and diagrams (No. 
682) it will be seen that the pointer on the dial moves 
one notch forward each time the ‘ current-con- 
nector ” joins a pair of mercury cups. Suppose the 
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tide begins to ebb when tho dial pointer points to 
“4, tide rising.” The next circuit completed will 
move pointer to“ 43, rising, when in reality it is 
„3, falling.“ As the tide does not rise to the same 
height each time, the indicator would 1 ever 
be correct. I think the following plan will do. 
Perhaps some of our practical electricians will give 
their opinion aboutit :—A, Figs. 2, 3, 4, is a block of 
wood or ebonite, in which works a lever, B, turning 
on a pivot, C. The bottom part, D, of this lever is 
attached to the otber part by a flat spring, just stiff 
enough to allow D to move the lever without bend- 
ing. On the top of A are eight cups of mercury 
connected to line wire, earthplate, and poles of a 
battery, as shown in Fig. 3. The line-wire passes 
rouud a small electro-magnet, E, Fig. 4, so placed in 
the side of A that wheu the lever, B, is vertical E 
shall be just opposite a soft iron armature, F (in the 
lever). The croas piece at the top of the lever has 
at each end two staples of copper wire, G G’, insu- 
lated from each other. Below A is fixed the wheel, 
H, Fig. 2, eo geared with the pulley over which the 
float-chain passes that the distance from any one 
coz to the next shall be equal to the float rising or 
falling, say lin. Suppose the tide to be rising and 
turning, H, in the direction of tho arrow, thecog, J, 
comes against the lever, moving it to the right, 
depressing left-hand staples, G, into the mercury 
cups, thus connecting Cu (+) pole of battery to 
earth and Zn () pole to line wire. This transmits 
a current in the line wire from the office to river. 
‘The instant the circuit is complete the electro- 
magnet, E, attracts armature, F. causing B D to 
become vertical. The spring by which Dis attached 
to B bends sutticiently for D to puss the cog, so each 
cog that passes the lever sends a similar current. 
Vhe fulling tide will turn H in the opposite direction. 
The cogs now causing the right-hand staples, G', to 
dip into the cups under them, and conuecting Zn to 
earth and Cu to line, the currents will be reversed in 
direction. Fig. 5 explains the principle of the office 
indicator. K is an electro-muagnet; L is a lever 
working on a pivot, M, having a permanent magnet, 
N S, fixed or its lower end, and the upper part 
ending in two arms. A current round K causes the 
arms of the lever, L, to move to the left or the right, 
depending on the current's direction. There must 
be a spring to bring L back to its original position 
after each deflection. O are two ratchet-wheels 
fixed on to the same spindle with their teeth pointing 
in opposite directions. This spindle works the dial 
pointers, arranged to indicate feet and inches, 
The ratchet-wheels are moved by the ends of the 
lever arms, these ends having joints, P, to allow 
them to return without moving the wheels. The 
shaded teeth, Fig. 5, represent the hinder ratchet- 
wheel, which is moved by the shaded arm of L, bent 
back for that purpose. ‘The front ratchet-wheel is 
moved by the unsbaded arm. A few more words 
about E, Fig. 4. If the staples, G G', are adjusted 
so that on the circuit being completed D is almoat 
clear of the adjacent cog, the electro-magnet, E, 
pulls D right over, thus preventing the error which 
would result from the tide turning at the instant of 
electric contact, and before D wus clear of the cog. 
—DuDLeEy. 

[32555.J—Boiler Scale.— Mr. Jordan, of the 
Guion Line, claims to be the inventor of the applica- 
tion of zinc as an anti-incrustator, and, although 
none of the readers of this paper may have tried it, 
there can be no doubt of its eflicacy under certain 
conditions.—M. S. P. 

(32558.J—-G. W. R. Broad Gauge.—I think 
your correspondent, * H.,“ p. 222, is under a mis- 
apprehension when he says that the 9.0 p.m. limited 
mail runs through from London to Bath. I saw 
this train start from Paddington a few nights ago, 
and I was told that the stops are at Reading, 
Didcot, Steventon, Swindon (and, I think, Chippen- 
ham). Will some one say why a stop is made at 
Steventon, and also why this train takes 15 minutes 
longer in running to Bath than the 9.0 a.m. and 
5.0 p.m. (both of which practically tako the same 
time wheu it is remembered that the former stops 
only 5 minutes at Swindon) f The train consisted of 
2 Post- office vans, 1 very ancient first-class coach, L 
equally ancient second-class, fillcd with parcels, &c., 
und 1 third-cluss, also filled with luggage. I rather 
think the guard had no van, but was accommodated 
in a compartment of the third-class coach; but of 
this I am not quite certain. On the whole, I never 
before saw such a shabby-lookivg train start from a 
London terminus, The engine was No. 2013, and Lad 
no name, nor could I see any date. She was, in 
outward appearance, like those used west of Bristol. 
The funnel was of the new G. W. shape. Will 
none cue Piense say whether she is new or rebuilt ? 

[82560.]—The Manchester Bells.—Perhaps the 
tower is not considered strong enough; that is the 
reason why some other bells are not rang.—QUESTIO. 

[32562.]—Zine Paint.—This can be bought of the 
dealers. Quantities of it aro used in Loudon and 
other large towns. A firm in Lime-strect, E.C., 
supply it wholesale. L. S. X.“ would scarcely care 
to make it or whitelead either.—OnbErHOF. 


(32566.J—Naturalisation.—Mr. Fosterier should 
address his question to the Secretary of State for the 
liome Department. If he becomes a naturalised 
citizen of Great Britain I presume he would not be 
lizbie to conscription in France, but there may be 
(probubly is) some proviso preventing the naturali- 
sation of Frenchmen liable to serve as soldiers.—- 
OBERHOF, 


— — _—S 


dum em. be Lo comotive.—The cheapest oil 

js the paraffin. Use long flat wicks, and keep them faithfally all vy, Lom r knowledge 

po far from boiler that they do not gmoke,— A | But if his intention is to ma ean eng ll i t ind for on and in the 
respectably drive a boat of moderate dimensions, eighbourho i 


J. F. need not fear heat before the middle of 
August is usually intensely hot—is called the Koch, 
or boiling month, as the heat then is looked to for 
ripening the grapes for developing the grape- sugar. 
N. SIRCH. 

(32704.)—The Cats and Pigeons Many thanks 
to the correspondents who have answered my query, 
most of whom have made the difference of weights 
of a cat and & pigeon the basis of their calculations. 
My contrivance which in many years” experience 
has proved mos effectual, is based on the difference 
of their lengths. The accompanying drawing will 


MODELLER. 

(92672,] Chicken House.—Lime-wash it. You 
can colour the lime with suitable earths, and it is 
cheaper and better than paint. Tf it does require 
— frequently, 50 much the batter for the 
chickens.— 1 IBBUS. 

92576.) — Dilapidations. — „A Poor Lease- 

farther communication shows where his 


course as regards pattern, for simplicity and light- 
ness are the elements of success. advis 

discard the trunk pattern (because of the excessive 
friction of the trunks) and stick to the simple high- 
pressure oscillating engine, in appearance like Penn’s 
engines in the river boats, only omittin the centre 
crank, air-pamp, and condenser, and their accom- 
panying complications ; or. in other words, let him 
copy. those he sees in the shop windows, but—and 
herein lies a grand secret—it must be made very 
much lighter in weight. Nearly all models that 1 
have seen are far too heavy for the boat they are in- 


tended to drive, saon allowi any lead to be 


covenant to paint, &., every 7 years, bu 

covenant to keep in good repair. This the landlord 

is always able tc compel him to do. The real ques- 

tion is, therefore, “ Is the house in good repair or 

not * On this point . A Poor Leaseholder ”’ and 

bis landlord appear to differ. If the house is not in 
e 


cylinder (which must turn easily on two firm wire 
` pivots in its ends) bwo sharp iron prongs project 
fied that th à à aan i 4 F use as little cast work as possible. I have ma 

a ble emand now made 13 oppressive and | cylinders of “triplet” drawn tube, the top and 
mich dhe! ê, 2 * 1 to carry out the repairs hottoms only being east, aud gnaped on to the tube 
* Aar ord calls for, and leave him to his | like the lid of a box—no screws. It the cover and 
legal rene y- Af the demand a based on & an tS oe s | bottoms fit properly & little white-lead wiped in 
re h boag to +4 wi Pte ably be better vised | before closing makes a perfect and eimple joint, and 
in gu ng to it, or o ering some, intermediate no pressure of steam that he can put on ill blow 
course as a compromise. —SPERANS, Lincoln’s Inn. | them asunder. ‘The steam passages and valve boxes 


gas, Dinan day ete under th „A Poor Lease- | MAY be made o 
holder's ” first letter I was under the impression that | frame and bed plate cut out of sheet metal and con- 
he haa allowed the house to get out o repair; bi columns. For reversing gear Juse a four- 


8 
lessor had merely called on him to paint, which he | way 008 inclosed in the steam chest of the boiler. 
i is boat he could not get 


had done; and that the lessor ‘afterwards (finding With respect to the size of his 
out the defects) had sent in à list of repairs to be | his cylinders into a less width than gin., and as the 
mgth is ei i width, and the depth two- 


could be called upon to repair, and possibly re- aint ; 

and I therefore suggested that he was 50 liable. It 

appears now, however, that he has kept =e premises i 
ir 


the lessor can require ; but „A Poor Lease- 
e” must remember that a landlord's and a 
tenant's ideas of good repair are very often widely 
different. The construction put by the courts upon 
the words he quotes is, that the tenant is not bound 
to rebuild an old house on account of its becoming 


t | platte ill not do f i) three? Is it that | whi 

platten press W not do for & s it tha 

lithography and copper-plate re uire much ater — rear cat advantage dete ii no 
pressure than ordinary type? Ihave the clectic in tne Dee 


(32631.]— Amateur Printing Press.—I am ex: the sharp points of the curved prong 


tremely obliged to those gentlemen who have replied proportionate force. Ol the animal“ 


immediate retreat 18 the result. 


which, consisting only of feathers, 13 10° 


alludes to has sunk, he must put it right again, no and open head-room. shou 
otherwise. He bad much better get advice on the 
epot.—. Solr. 32065. Biphen.—1 send a rough sketch of what 


H — A — Incrustation,- The following | is known as the Wurtemberg siphon, hoping it may | iron wire, about mne-seventh o 


‘s Guardian .—“ The Minister of | be useful to Aulos, or some of our readers. he | The measurements o 
g it 18 | 9in. ; width between cheeks 


blic works in France recently ordered an inves | siphon when once filled remains full so long & 


A 


Amateurs,” by P. E. Raynor.—GALVANO. 


prongs to the cyl 
Chester. 


enters, the prongs merely comb the tip of } 
is invulnerable 
This admits of a fixed and firm alighting board 
i ul ed 


ine 
ld be left over the prongs, 


forwards, which must be counterpoised by a small 


lump of lead behind the cylinder. When the verti- 
cal wires are pushed inwards by a cat 1. — to enter 
i 3 descend with 


Ts back, and an 


Handbook, de Printing,’ eG ‘Printing for to allow of their tilting upwards, when a pigeon, 
ertical wires forward. Make 
an 


„ lin.; length of ver- 


tical wires. 5lin.; straight distance from point of 
inder, 7in.— WILLIAM WILSON, 


— the boier 1 1 ingots peed . 
zinc; it 18 n that § thy - è 
ces * p the rd and adherent (32720.] Canvas Canoes.—l cannot give any 
depesit, form a non-coherent crust which can particulars of canvas canoes, never having had any 
experience in them. With regard to ae of ot 
-hand a 


built of woo they may be bought secon 


nated with lime salts, the deposit, even if coherent 
and solid, does not adhere firmly to the boiler plate. 
The zinc 18 converted into u white earthy mass, 
cipally oxide of zinc. No trace, of zinc can be 

1 in the water, and there is very little in 

the ordinary incrustation, as the oxide of zinc forms 
a separate deposit. Experience has shown tha 
about 21b. of zinc per horse-power is sufficient. The 


£4 to £. 
do not consider a canvas one suitable 


~ 


one made of canvas would not atand.— E. 


kept perpendicular, and is set to work on the liqaid (32741.J—L. C. & D. Railway Engines.— " 


action of the zinc, being in contact with the iron | $% 3 : 

boiler plate, is probably electrical, and if hydrogen rising above the one end. The siphon may de e TA 
þe evolved in small bubbles it wonld be sufficient through a tap in the top at A, by first corking up | Diameter of cylinders... = `" „ ah 
for the deposit being non. adherent and both ends While filling. GEAR. Length of stroke me | ee 0 26 
friable.” — H. P. \92680,J—Foul Closet.—! thank “G. L., South- | Lap eae. orcs, e < ie 
end.” In repl to his questions, the closet is an Lead of valve, front port „ 

ir · pi Lead of valve, back Por 0 à 


soil- pipe, and is 20ft. 10 , and of lin. steam 


[32506.] Eucalyptus Globulus. — Only an 
plis 
bly Diameter of bogie wheels «- 


ed botanist or a specialist well acquain 
with the seeds of Eucalyptus could answer the | closet mg 
tube. The plumber was sup to have thoroug 


question, even on inspection of the seeds ; but accord- ; nb po C y | P! ie n 
to Hooker s Le Maout and Decaisne,” Euca- examined the joints. Lam also obliged to = Diameter of driving and trailing wheels 
Jyptus is a genus of Leptospermer, and the geeds and Yorkshire Yeoman,” and on getting te Oe Pig el (coupled) . i p sik E 6 6 
are sometimes dimorphous.“ Sow them sepa- instructions I intend to have something done Distance between bogie wheel centres 5 9 
—S. R. have, anes 5 =e the 15 — E. me pipe is Distanz from bogie pin centre to centre o 4 46 
{[32602.]— Fancy Cloth.— Clean with bene 1e o gin. or 2jim—t. > m _ driving axe Re ee s 
kanei me water, and fetch bead in Lon le š a —The Rhine) is — answer ee driving and trailing = 
es. the way, can zles be had in Lon on Toaylor's query. will do my ; but beg J; +. a SP wae * ee or 
3 * e to be dor 21 — Dane . Jen 1 Length ov boilers Dinside, tube plates 2 3 
92604. |— ; — q ave lived or 21 yea three mi ine, pY end qe o ses 2 
aL, hl ae 13 ee Moore elle 1 and know the manners, customs, and localities well. 5 00 “i fire: box me we ; +e 
Sb. 1 purposes ? 1 doubt whether there 18 a Don't go in the summer to stay at Heidelberg, which Hei A te f acs box inside 4 10 
ood process for ascertaining the dyeing power is about twenty miles from Mannheim, on the Rhine ; es on tubes 200: diameter of tubes, IAin 
Tee ples of indigo But probably the best for the though very beautiful it The hot, and not a dost- | H Fur surface in ae . 5902 sq. kt 
Je- Bone is to issolve indigo in aming sulphuric rable place for an invalid. The villages on the river Hes ra p 1 5 in Are bor - : 7 107 sq. Tt. 
acii th plenty of t d then test wit are most of them ot, but the heat is compensa Heating surtace 5 5 oe 
d, dilute wine P werd adidas ee re te yi “id a for by the cheerfulness and by the coolness of the | Area of fire grate . MEA = 166 s 
> bleaching powcer f course the tester 810% iti ave | mornings and nig If J. F. is bent on the Rhine Diameter of safety valves (Ramshottom s) ... Zzin. 
Boiler pressure 140lb. per square inch. 


a standard indigo for comparison. The quantity © x J. I. 
bleach required will be an i dication of the amount 3 aor settle, uae W 1 uarters. * * 
of colouring matter present. See Slater's” Manaa z A A pase ae 3 Pe S ee i 0 > 
r or Napier s Manual (Griffin). wesel, 8 s chan ming places i St. 3 ar, somo ears 
= = e 0 id not like. T. is no ent on the Khine 
(32623. — Licht for the Lantern.— W. J. Lan- * : in, th il, 
easter under this head, says the „ Wheel of Life a o him go eben w. l Bad are hanon, SET, 
is a failure with the lime-light. If properly con- | scenery pleasant people and moderate prices. The 
d it is a most satisfactory and amusing § ide, | hest money to take is English money— go 
that I have shown constantly, and it is always | cular notes (£10) The gold wi 
arpreciated.—A. PuMPHREY. h f the da h in the town 
change of the day everywhere, and 10 e towns 


jJ—Model Yrunk Engine.— The following | bankers exchange the notes willingly. t 
i nk :’— What “ Otto” 


engine only 


these columns 


that J. T. will make on the exchange. 
i by saying Hamburg 18 the best place 
r | change I don’t know, unless J. T. is to take a three 


Digitized b F 


Length of connecting-rod between centres 5 10 
— 


ess than £10, 55 when built at home, 


for sailing on 
as the Mersey- Great strength is re- 
iling canoe, us when under gaila great 
put on the deck and keel, which 1 ne al 


Two Gresham injectors (Nos. 8 and 9) fixed one on 
each side of the aspan. A steam brake on the 
ith cast-iron brake blocks fitted on 


wi 
the driving and trailing wheels. Capacity of tank, 


(32742.|-£5 Telescope.— The diaphragm’s being 
out of place causes extraneous rays to illuminate the 
£5 din. telesco have been denounced i 
“p, R. A. S.“ and many other 
correspondents, including myself, over an ovet 
e powers are generally vastly exagge 
Browning mentions n ease where an eye 
to | piece engraved 79, magnified B. 1 certainly do no 

think I should go to t expense of u Barlow an 


1 


in 


— 


++. 


— ws 
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astro eyepiece for it. An astro i Acted should con- | nearest (or adjacent) limits. As this is an example 


tain two lenses, except for very 
one double convex is sometimes employed. Am sor 
not to be able to answer more satisfactorily.—F. 
DENNETT. 


(82749.]—Nautical Astronomy.—(l.) The two 
bearings or azimuths are taken, as their difference 
is used in the calculations. If the absolute azimntb 
of one observation is known, then the question is 
much simplified, either in observing the sun or a star. 
But in observing a star we realy only regale the 
difference of azimuths—nothing else. But with the 
sun we at least require the approximate (if we 
cannot get the true) azimuth of one observation from 
the meridian, in order to correct the declination to 
the time of observation ; or, instead of the azimuth. 
we may use for this purpose the approximate local 
mean solar time given by an ordinary watch not 
more than 5 wrong. From these data, together 
with the corrected altitudes of the two observations 
(and the approximate longitude ef the place of 
observation of the sun is observed), we may find 
both latitude and the exact times of observation 
(and thus also find the error of our watch). An 
ordinary watch does not do for observations of stars, 
as sidereal time is required for these. (2.) The 
accompanying figure shows how from a point, P, 
above the earth less of the earth than a hemisphere, 
and mere of the heavens than a hemisphere, is geen. 
(3.) Let P be the pole, Z the zenith, and P ZM E the 
meridian of the place of observation, E being the 
equator. Let S be the sun or star observed at a 
known instant of time, t. ZS = the zenith distance 
= 90° — corrected altitude. PS = 90° 4 declina- 
tion, according as the declination (d) is S or N of 
the oh bapa P = honr angle, ZPS. Let 6 
latitude required, then Z P = 90° . The decli. 
nation, d, when the sun is observed must be corrected 
for the time of observation, and also for the longi- 
tude of the place ef observation. Draw S M per- 
pendicular to P Z M. Then— 

cos. P = tan. P M cot. PS; 
.. tan. P M = cos. P tan. PS; 
or tan. (90° + E M) = cos. P tan. (90 + d). 


= cos. 


We must :emember that sin. (PM + ) is equal to 
sin. 4 180° — (PM +.) >} so we must use which of 


HEAVENS 


M S 
K 


these two values is the most appropriate. If the 
sun is observed, mean solar time must be taken, and 
if a star, tidereal time. In the latter case no 
corre: tion fer declination for time of observation or 
jor lo.vituce need be made, as the declination of a 
star does Let appreciably alter. (4) NL means 


igh powers, when | to find longitude by a lunar distance the Nautical 


Almanac for 1878 is required, which I have not got. 
But should the inquirer have it, and will give me 
his address in these columns, I will borrow it from 
nim and 5 it with the example worked out in 
ull.— C. B. M. 


[32703 = Bird a Eggs.—A little white wax conld 
be put into the holes of eggs after blowing, and the 
whole shell may have a coat of mastic varnishing 
put on thinly with a camel's-hair brush, or if the egg 
be of a blue or green tint, as many are, a solution of 
very pure white gum- arabic is best, as the varnish 
is apt to injure those delicate colours.— X. Y. Z. 


32756.]— British Wines. Parsnip wine may be 
made by infusing 5lb. or 6lb. of the chop stem 
in 1 gallon hot water till cold; strain, and add to 
each gallon of the infusion 3lb. or 4lb. white sugar, 
loz. cream of tartar, and about 2 to 5 per cent. 
brandy. When well made and strong, this wine is 
of rich and excellent quality, especially after fermen- 
tation. Rhubarb wine: Infuse 5lb. or 6lb. of the 
best selected chopped stems in 1 gallon of water, add 
3lb. or 41b. sugar (or to taste).—No NAMER. 


(32766.] - Stopwork.—Having obtained a small 
pamphlet descriptive of the patent stopwork re- 
ferred to by “A Lover of the Art,“ with much 
pleasure I reply to his query. The watch being 
wound up until resistance arrests the further wind- 
ing must produce a strain apon the coil which is 
next to that which is on the barrel-arbour ; but, 
when the pressure is relaxed, the slotted stick 
allows of a small quantity of unwinding of the main- 
spring, and then the inner coil is not so much on 
the strain“ as one would be with an ordinary going 
barrel witbout a stopwork. At the same time 
there is the same risk of breaking a mainspring 
with one arrangement as with the other, inasmuch 
as the mainspring is fully wound and on the strain, 
while the pressure by the act of winding remains. 
I cannot see any other than that the spring is 
wound to its fullest tension, and that the value 
attached to the patent click is more ideal than real. 
—Sseconps’ PRACTrIcAL WATCHMAKER, 


[82776.]|—Vienna Flute Organ Stop.—I feel 
much obliged to C. E. Sheppard and S. Taylor for 
their kindness in answering my question. A sbort 
time after I sent off my inguiry it struck me I had 
seen a diagram of a round mouth wooden pipe in a 
previous number of the MxCHANIC. and on looking 
back, as I fortunately possess a good many volumes, 
I came upen the very thing I wanted in No. 254, by 
Adept.“ I made one of the description recom- 
mended by him as an improvement on the original— 
viz., the semicircular-meuthed one, and I found it a 
very fine pine— indeed in my opinion an improvement 
on the old flute, I believe called the Suabe flute. 
I would like to know what pipe Mr. Taylor refers 
to, which, he says, surpasses the Vienna.— Musicus. 


_ (827883.[—The Moon.—Of course Mr. Robinson 
is aware that the light which renders the dark hemi- 
sphere of the moon visible is earth-shine, or the 
light reflected from the earth. The variations in 
the brilliancy are due to different causes, 1. The 
amount of land on which the sun happens to be 
shining, because the land reflects more light than 
the sea. 2. The state of the earth's atmosphere over 
a large extent. 3. The state of the atmosphere at 
the place of observation. Clouds reflect much more 
light than either earth or sea; so that, if there was 
a great conglomeration of them on the portion of 
the earth illuminated by the sun's light, and visible 
from the moon, the dark side would be more visible 
than in the absence of the clouds. With respect to 
the other reason mentioned the vast difference in 
the state of the air may be pointed.out. Sometimes 
the minutest details of a distant object can be ezsily 
seen with attention, whilst, at another time, the 
object itself is scarcely visible; so with the 
dark hemisphere of the lunar world. if our atm 
aphere is thickish it cannot be so easily seen as wh: n 
it is clear ; Sours the stars may be seemingly bright, 
still there may really a thickness in the atmo- 
spbere.— F. C. DENNETT. 


(32800.]—Grating Noise in Telephone.—If 
you use earth plates of different metals, or of the 
same metal, and in different kinds of soil, there may 
be a galvanic action at them producing a current in 
the wire. Any: sudden and quickly repeated 
variations in the strength of this current would 
causo a grating sound. Such undulations in the 
current might be caused by variations in the insula- 
tion of the line wire, possibly due to shaking of the 
wire by the wind, &c. If this be the cause of 
the defect the remedy is to abolish the earth plates. 
pno use a return line wire instead.—J. Brown, Bel- 
ast. 


(32801.]—Peculiar Action of Glycerine.—No 
action takes place between the two salts, but if the 
solution be strong, on beating, vapours of acrolein 
‘acer, sharp, oleum, oil) are given off, recognised by 
their peculiar smell. The acid carbonate of potassium 
nheorhs the water, and sets free the acrolein:— 
C3H0; - 2H,0 = C,;H,0.—No Nama. 

(32803.]—Organ Wind Chest—No Springs.— 
To construct a soundboard as described by F. M.” 
would cost more than the safe plan, where springs 
are used for closing the pallets. A thrust action 
never works so freely as the ordinary pull-down 
action. Stout wire should be avoided whenever it 


turning. By no means try the experiment, —S. 
TAYLOR, 


32804. J— Olbers' Theory of the Planetoids.— 
The explosion theory is itself exploded. If the 
elements of the orbits of the planetoids had always 
been what they are now, it would be very easy to 
show tbat tbey could not all of them have ever 
passed through the same point; yet some of them, 
euch as the eccentricities, are subject to secular 
variation, owing to the action of the planetg—most 
likely, however, in some instances, not to a suffi- 
cient extent to admit of some of the orbits ever 
baving bad a point in common. Tbe limits of the 
variation of the eccentricities have not beer calcu- 
culated, and, therefore, until this is done, it can 
bardly be said that the theory bas been rigidly dis- 
proved. It is evident, however, that the tension of 
the crust of the supposed planet which burst must 
have been, just previously to the explosion, some- 
thing inconceivably great in order to resist an 
internal force which was sufficient to cause them to 
move in independent orbits instead of returning 
again towards their common centre of gravity—far 
greater than would have been possible if the crust 
had been like that of our own earth. It must have 
have been of extreme tenacity, like metal. and would 
bave split into irregular fragments, which would 
retain their form. The theory, however, is so 
highly improbable that it is not worth being at 
much pains to see whether powerful telescopes give 
any signs of such irregularity.—W. G. P. 

(32818.]—Gallium.—The prediction of the exist- 
evce of gallium by Mr. Newlands and Mr. Mendele- 
ff was based upon the “ periodic law.“ which was 

iscovered by Mr. Newlands, and published by him 
in the Chemical News nearly fifteen years ago, but 
the importance of which has only recently been 
1 recognised. The periodic law reveals some 
curious relations among the elements, and I cannot 
do better than give the following quotation from the 
last edition of Fownes“ Chemistry: — ! A very 
remarkable relation has been shown to exist between 
the quantivalence of the elements and the numerical 
order of their atomic weights. Arranging the 
elements in vertical colamns according to this order, 
as in the following table, we find that, with the ex- 
ception of certain metals belonging to the iron and 
platinum groups, they all arrange themselves in such 
a manner that the first horizontal line is occupied 
by the monad elements, the second by the dyads, the 
third by triads, &., as indicated by the composition 
of the chlorides in the last column of the table, 
where R denotes a metal or hydrogen. Hydrogen 
itself stands alone, there being no known element 
between it and the monad metal lithium. This rela- 
tion of the elementary bodies, which is called the 
‘ periodic law,’ was first pointed out by Newlands in 


1864. and afterwards developed by Odling and Men- 
delejeff. 
| 
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has lo paes through a brass plate. The channel | The blank spaces in the preceding table indicate the 
would not be required larger on account of the | places of elements which probably exist, but have 
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not yet been actually discovered. An anticipated 


discovery of this kind has, however, been actually 
realised. When the table was drawn up a blank, in 
the now occupied by gallium, indicated the 


probable existence of a trivalent element inter- 
mediate in atomic weight between zinc and arsenic. 
This element was provisionally designated chalumi- 
nium by Mendelejeff, who predicted, from its posi- 
tion in the series, what its chief properties ought to 
be. The discovery of gallium, with the atomic 
weight, &c., has verified this prediction.” Dr. 
Odling, in his late lecture on gallium, at the Royal 
Institution, alluded to Mr. Newlands as having pre- 
dicted in general terms the existence of gallium 
several years before M. Mendelejeff’s prediction of 
its properties in such an explicit and extraordinary 
manpner.—A FELLOW OF THE CHEMICAL SOCIETY. 


32828.]— Legal Question.—The death of B. bas 
left C. the only trustee. Her trusteeship will not 
cease on ber marriage, but her busb ind will be 

. dragged into the trust, and all dealings with the 
trust property will be complicated by the difficulties 
which attach to such transactions by a married 
woman. B had no power of nominating a successor 
unless it was given him by the settlement, and this 
is utterly unlikely. For the convenience of the trust 
I should advise, presuming there is such a power in 
the settlement (and if the settlement be well drawn 
there is) that C at once before her marriage retire 
from the trust, and appoint two men trustees.— 
SPERANS, Lincoln’s Inn. 


(32824.]—Suepension of Ultramarine.—It is 
impoasible to dissolve ultramarine without destroy- 
ing or impairing its colour, but it may be suspended 
mechanically by thickening with starch.—H. B. F. 

(83825.]—Unfermented Bread.—If “A Would- 
be Baker” will add the following quantities of 
ingredients to each pound of the flour he uses in 
baking, he will find them to be within a very small 
fraction of the formula given by A Physician ” :— 
1 teaspoonful of bydrochloric acid ; 1 teaspoonful of 
bicarbonate of soda (not heaped, but level); - pint of 
water. The acid and soda, measured in this way, 
will give just the proportion to form common aalt. 
The }-pint of water is a trifle in excess, being 10 fluid 
ounces, whereas the recipe gives 9łos. ; but this, I 
apprehend, is sufficiently exact for the purpose, espe- 
cially as the quantity of water required varies a little 
with different samples of flour. S from my 
own experience I bave found these proportions 
answer very well.— GEORGE TOMMY. 


182825.]J—Unfermented Bread.—I fear that I 
cannot pat A Would-be Baker into the way of 
making unfermented bread without measures, 
weights, and scales. The process requires accuracy 
in proportion, I therefore specially addressed my 
letter on the subject to such of “ours” as had a 
chemical turn. But if our friend merely wishes to 
make an experimental loaf let him procure 80 grains 
of bicarbonate of soda and 106 minims of the pure 
hydrochloric acid of the Pharmacopsia from a 
chemist, mix the soda well with 1}lb. of flour, and 
put the acid into four-fifths of a pint of water, in 
which he has dissolved a teaspoonful of salt, Put the 
liquid and flour together, mix quickly, no kneading 
required, and bake the resulting loaf in a quick oven 
for an hour.—A PHYSICIAN. 


(32828.)—Carbonate of Soda.—1. The lime is 
precipita as carbonate, while the soda becomes 

ydrate, bicarbonate, or sulpbate, just as the lime 
was originally hydrate, bicarbonate, or sulphate. 2. 
Tartrate of soda is produced, and if the tartaric acid 
and sesquicarbonate of soda bave been used in equi- 
valent proportions, chlorate of potash will more or 
less decompose the resulting tartrate of soda into 
tartrate of potash and chlorate of soda.—H. B. F. 

[(32830.]-—Trigonometry.—Tbe solution of the 
tro queries by Anxious' is as follows :—Let the 
triangle, abc, represent the second query, whose 


sides are to be ab = 2, bc = 3,ac = 4, with the 
angle, abc, obtuse; produce ab tod, then, by a 
well laswa formula in trigonometry, we have— 
ab 1 ber = a = 2ab.b¢ cos. angle a bc, 
; ab? +b- ac = cos. angle abe. 

2 0 0 be 
Then, by ry the numbers 2, 3, 4, we have— 

+ — 


2 29 = cos. angle q bc; 
or, 1 16 = cos.angle abc; 
or, 12 = = = cos. angle abc; 


or, } = — cos. angle abc, i 
which shows angle a b c to be obtuse. Hence b d is 
4 of bc, which, by construction, finds the angle cb d, 
or ita supplement, abc; and by referring to a table 
of natural sines and cosines I find it to bea few 
seconds larger than 75°3¥. Again, by using the 
numbers (8, 15, 17) iu the first query in like manner, 
and as it is only asked to find the angle, we are not 
supposed to know whether it is right, acute, or 


obtuse; but it will be determined by trial, for by 
substituting the numbers 8, 15, 17 in the above 
formula we have— 

8? + 152 — 172 


= cos, angle abc; 
= cos. angle abc; 


or, 220 = cos. angle abc = 0. 
Therefore, angle abc is a right angle, since cb 
coincides with cd.—C. J. 

(32830 ]—Trigonometry.—lst (see Fig. 1). AB 
— AC, or 17 — 15, gives © E. or versed sine > 2. 


2nd. YB C A CEE = NN T = V68 = 8246 
for chord, B E, of half the are. B E D. 3rd. 
Nesbit's Mensuration of Superficies,” Prob. 14, 
8 times BE - B D or G 968 — 16. 49 068 = 16'656, 


3 
gives the length of arc, BED, very nearly; and 
áth. As 17 radius = 34 dia. = 106 8144, circum- 
ference = 860°. Then, 1086:8144 : 18.656 f, 900% 
28°°4' nearly for length of arc, B E, or measure of 


the angle, B A C, for first answer. And in reply to 
the second question, where the sides of triangle are 


E . 7 


4. 3, 2, if Anxious“ will refer to tbe article 
“ Trigonometry,” Prob. 3, Part 9, in Nesbit's 
Mensuration' — Ist. (See Fig. 2). As base : 3 + 2 
or 5 :: 3 — 2, or 1: 14 for the difference of the 
segments of the base, AD and A C, made by a 
perpendicular fom its opposite angle, B. Then— 


-4 = 28 = AD, 


0. 


Or, the figure, A B C, is now resolved into two right. 
angled triangles, two sides of largest being 3 and 23, 
of smallest 2and 13, from which the perpendicular, 
B D, common to both is obtainable by Prob. 6; the 
respective angles, A and C, are obtainable like the 
answer to question Ist; and, lastly, 180° — (angle A 
+ angle C) = obtuse angle, B, or answer.— 
BuTTERSHAW, near Bradford. 


(32835.]—Organ Matters.—If “Storace” puts 
in a large wind trunk the concussion bellows may 
not be needed. I would recommend the concussion 
bellows, because a steady wind can be insured if the 
bellows be in proportien to the size of bellows and 
wind chest, say 18in. by 10in., hinge at one end i. e., 
diagonal. The pressure of wind is in a great 
measure a matter of taste. The height of mouth 
should be regulated somewhat by the pressure of 
wind employed. I like a low pressure for diapasons 
and dulcianas, which gives a free breathing kind of 
tone, having, as it were, the dew upon it, while 
reeds and other stops require a heavy wind, not 
because power is aimed at. The stops supplied by a 
heavy wind are not necessarily lond, but great 
individuality and charactercan begiven. A stonter 
tongue can be used in the reed stops on a heavy wind 
which enables the voicer to obtain a firm, full, an 
lasting tone. Reed stops on, say, 2in. pressure are 
worthless. Hear some of the old organs for example. 
If Storace is not thinking of having reed stops I 
would say employ 2in. wind; but with reeds 2%in. 
would do for the chamber organ. The other stops 
can be plugged to reduce power.—S. TAYLOR. 


(32845 ]—Brakes on the L. C. and D. B.—In 
answer to G. L. P., the London, Chatham, and 
Dover Railway Company was one of the first 
reply to the rd of Trade circular dated August 
30. 1877, in which the essential conditions of an 
effective continuous brake were laid down. On the 
30th of September, 1877, the Chatham and Dover 
Company had 6 engines and 20 carriages in use, 
fitted with the Westinghouse automatic brake. 
They consider it the most efficient continuous brake. 
and intend to fit it to several more of their trains. 
It fulfils all the Board of Trade conditions. A short 
time ago an experimental train was fitted with 
“ Smith's vacuum brake.“ The trials which fol- 
lowed confirmed the fact that the Smith's vacuum 
is far inferior to the Westinghouse automatic, and 
also that it does not fulfil the Board of Trade condi- 
tions. Those carriages which bave Smith's vacuum 
brake will be used when it is required to send 
through carriages from Dover, and other stations 
on the Chatham and Dover line, to stations in the 
North, via the Great Northern line. and to stations 
on the Midland line by the three Manchester and 
Liverpool expresses, which are fitt: d with the v: cuum 
brake. This arrangement will, to a certain extent, 
avoid the inconvenience which has been caused 
through the difference of brake systems, and it also 

ives further proofs of the necessity of unanimity of 
rakes. The Chatham and Dover Company point 


out that their choice must be in opposition to eitber 
the Great Northern or Midland Railways, and that 
to use two systems will cause great inconvenience 
to themselves.—C. E. S. 


(82847.]—Transparent Varnish.— H. Alling- 
ham should get 1 pint of methylated spirit, 4 ounces 
of bleached shellac, and 8 ounces of sandarac. He 
should put the shellac and sandarac (powdered) 
ina bottle with the spirit, occasionally shaking it 
till allis dissolved, then apply the varnish with a 
camel-hair brush.—F. A. 


[32850.—The Separation of Manganese.— 
Powder the ore, and dissolve it in hydrochloric acid; 
filter off; neutralise the filtrate with ammonia ; add 
ammonic sulphide. A black precipitate is obtained, 
consisting of the sulphides of the three metals, Mn, 
Ni, and Co (and several others if present in the 
ore); filter off. Digest the precipitate with acetic 
acid, and manganic sulphide is decomposed, while 
nickelic sulphide and cobaltic sulphide are une 
affected; filter. You have now got the Mn in solu- 
tion as acetate, separate from the Co and Ni. which 
remain as sulphides. I should be glad if “T. G.“ 
would forward me a specimen of the ore for analysis. 
7 WALESE, 7, Exoter-street, Otley-road, Bradford, 

orks. 


[32851.] — Bicycle Wheel.—Various methods 
have been adopted fer fixing gun-metal hubs to steel 
spindles, such as shrivking, casting, keying. and 
screwing on with right and left-hand threads. Many 
of these methods have failed, the gun-metal being 
softer than the keys, &c., and gradually working 
loose. I would not recommend Mechanic ” to cast 
the hubs on spindle. Probably the best way of fixin 
them is as follows: First bore a true and parallel 
(not taper) hole in centre of hubs, and turn the 
spindle to suit in length, &c.. but leave it about 
1-64” larger in diameter than the holes in hub, also 
leave a shoulder for the hubs to come up to. Now 
heat the hubs to, say, 800° or 400°, and they will 
easily en to the spindle. When cold turn and drill 
the hubs, and to make all secure drill one of the 
holes deep enough to go about half through the 
spindle, drive in a steel peg, leaving it long enough 
to touch, or almost touch the end of nipple, after the 
latter bas been finally screwed up. Thos the peg 
cannot come out. For the spokes it is best to ba 
the wire in straight lengths. Recently wire, headed 
by machinery at one end, has been introduced, and 
this saves much time and labour; moreover, the 
head is better than when made by band. After 
measuring the rim and hub calculate as nearly as 
possible the length of spoke required, and cut off 8 
to this length; put a nipple on each wire, and put 
the plain end of spoke through the rim and rivet it. 
Screw the nipples into hubs. and you will see if the 
wires have been cut to the right length; if so cut off 
the remaining spokes, and finish the wheel. I think 
instructions have been given before for trueing the 
wheels. The head should be bought ready forged 
(stamped) also the neck. There is no difficulty in 
fitting up the head. Any mechanic would see at 
once how to doit. I ought to bave said that the 
spindle should be of good tough steel. Some prefer 
iron case-hardened, as it does not go out of shape so 
much in hardening. Steel, however, if hardened in 
oil will not warp very much.— WX. GRANGER, 
Birmingham. 

(32857.]—Stearine.— Soap Maker can make 
stearine on a amall scale—say from 10 to 300 gallons 
—upon the following principle :—A wooden tub must 
be made of 2in. thick beards, 5ft. high, 3ft. diameter, 
the bottom of it to be liin. thick, and in it make 
five holes, one in the centre of the other four, the 
size of broomsticks, which must be the same length 
as the height of the tub, which must be fixed into 
those holes air-tight. Then place the tub over a 
smaller one upon two beams across the lower tub, 
which must be made about 4ft. diameter, so that the 
top tub is suspended over the lowerone. When thig 
is done heat your tallow (Russian or any other) to 
a boiling point, so that you may perceive sparks over 
its surface, then put it into the large tub, taking 
care to cover it with sacking and matting, that no 
draught or cold comes near it, and to be kept so till 
the liquid is separated from the solid. This is gene- 


to | rally in from 10 to 18 days effected; and, when the 


whole mass is thus, loosen the sticks one by one a 
little, so as to allow the liquid to drop through those 
holes at the bottom into the lower tub. not all at 
once, but very slowly, from each stick. The mattin 
must not be removed until all the liquid has 3 
through. If the weather is bot at the time that 
“Soap Maker is making this preparation, it will 
take a longer time to stand. However. he will be 
able to judge as to time. — CoNsTANT READER. 


(32859.]—Microscopical.—For the information 
of Diatomaniac,“ it affords me plonrure in adding 
my testimony in favour of Lord O:borne’s “ Ex- 
hibitor, baving used one of them for the past eight 
months, with perfect success. To microscopista 
who have no sub-stage appliances, and cannot afford 
to purchase the more expensive illuminators, the 
“ Exhibitor” is particularly well adapted. It can 
be used on any ordinary microscope stage, and with 
a little practice will be found to give most perfect 
oblique illumination, and, moreover, with very little 
trouble and excellent dark ground, illumination may 
be obtained. Last July Lord Osborne very kindly 
invited me to witness the working of Exhibitor ” 
on his own stand. In his hands it proved a most 
perfect illuminator, and with Swift's and Zeiss x, it 
gave most perfect resolution of N. Rhomboides, P. 
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Angulatum, and many other diatom tests. His 
lordship showed me his numerous and large number 
of microscopical accessories. reflex illuminators, &c., 
at the same time expressing that with the assistance 
of his own simple invention he could do all that an 
objective was capable of doing with much less 
labour than with the more costly apparatus. which 
he only used in exceptional cases. I may add that 
his lordship, with his usual liberality places this in- 
vention in the handa of the public, having ne 
pecuniary interest further than the gratification of 
those who take an interest in microacopy.—HENRY 
Munro, Lynn Regis. 


(32860.]—Black Stain for Table.—H. Aling- 
ham should wash the surface of his table with liquid 
ammonia, applied with a piece of rag; the varnish 
will then peel off hkea skin; afterwards smooth 
down with fine sand-paper. He shonld then mix 4lb. 
of lampblack with 1 quart of hot water, adding a 
little glue size; rub this stain well in; let it dry 
before sand-papcring it; smooth again. Mind you 
don’t work through the stain. Afterwards apply 
the following black varnish with a broad fine camel- 
hair brush :—Mixa small quantity of gas-black with 
the varnish. given in reply 32847. If one coat of var- 
nish is not suificient, apply a second one after the 
first is dry. Gus-black can be obtained by boiling 
a pot over the gas, letting the pot nearly tonch the 
burner, when a fine jet black will form on the 
nae which remove, and mix with the varnish.— 

oe .|—Removing Cement from Iron Pipes. 
— This has been asked several times lately, and I 
have not seen it satisfactorily answered. I would 
suggest tapping round the joint with a small 
hammer—using. of course, a large hammer under 
the joint to receive the blow—and afterwards a few 
smart blows on the end of joint; but if the joints 
have been long made, it is probable they arc now 
part of the metal.—Os. 


L Removing Cement from Iron Pipes. 
—Inthe “trade” iron cement is generally picked” 
with a hammer nnd chisel; bnt as it is nearly as 
hard as the solid metal itself it is n tedions job. 
Very frequently it is cheaper to cut the spigot cnd 
off level with the sockct, so that it is morc conve- 
nient to get at. The spigot end, thus cut, if used 
again, should have a wrought-iron ring shrunk on, 
to take the place of the bead usually cast on.— 
Novus Homo. 


(82863.]—Electro Magnet.— Lou should state 
what resistance sour circuit offers, and what battery- 
power you intend to use. If tho resistance is con- 
siderable use wire No. 26 silk-covered, or finer wire 
still —WIESENDANUER. 


(32864. }—Gold.—If there is nothing in vour gold 
but copper, melting will remove it. Halfan hour’s 
roasting will make it tolerably pure.—Os. 


[82875.|—Hooks end Eyes for Catgut Band.— 
I think that the method adopted, if done carefully, 
is not to be beaten. In the first place screw the 
catgut into the hooks and eyes very tightly, and 
lenve the end projecting well through, then singe 
this end with heated wire until you have riveted it 
over, as it were. You will find that the individual 
fibres will curl over and swell, ro as to effectually 
prevent it pulling through. Another way is to splice 
the catgut; but it requires practice and care to 
accomplish neatly and well. This is described in 
115 Willis's book on Mechanism.“ - Novus 

OMO, 


32875.]—Hooks and Eyes for Catgut Bands. 

—If the gut is the right size for the hooks, it 

requires nothing but screwing well in. The ends do 

not even require burning, I ent them off with a 

sbarp knife, and I find they require nothing else.— 
8. 


32875. Hooks and Eyes for Catgut Band. 
— Hooks and cyca are made of steel, and carefully 
tempered. By burning off the ends you spoil the 
temper, and make the hoek or eye soft. It is very 
important that yon shonld notice this. When the 
hook or the eye comes off the internal screw-thread 
is filled with particles of gut, and you never can fix 
it on again successfully before having carefully 
cleaned it. Do it in this way: Take a brass pin, 
turn the point to a small hook, hold it into the 
thread of the hook or eye and turn the latter round 
until the thread is quite clean; then screw it on to 
the gut. Take a hot iron and hold it into the hook 
or eye itself. ‘The fatty matter in tbe gut will melt 
and fill the interstices. After this, plunge the hook 
or eye and end in cold water; you thus temper the 
steel again.— WIESENDANGER. 


(32876.]—Cutting Gauge Glasses.— These are 
best cut with a small emery-wheel, and afterwards 
ground flat on the face of wheel. You might manage 
it with an ordinary grindstone, by using the corner 
or edge of the stone to cut tho glass.— Os. 


[32877,]—Indian Ink.—Mix lampblack with ten. 


times its weight of sulphuric acid (specific gravity 
66 degrees B.), and after atanding 24 hours wash it 
free from acid. It becomes easily mixed with water, 
and is as good as genuine Indian ink.—ADYE 
Dovanas. ° 


[32881.]—Gas Holder.— A zine-worker would 
mnke you a gas-holder for a few shillings—two 
cylinders, one inverted in the other; two uprights, 
with pulleys at top, and weights to counterbalance 
the inside cylinder. A zine pipe attached to the 
outside cylinder should reach the top of the machine 


(when empty). If yon mercly want a reservoir 
withont any pressure, a largo closed cylinder of 
zine would answer your purpose, and would cost 
very little.—Os, 


[32885.]—Canoe.—In reply to “Temeraire,” if 
your canoe is 16ft. long, the seat aft should be about 
5ft. from the top of stern-post. The canoe would 
be better 17ft. for two men—the distance for the 
after seat would then bo about 5ft. 6in. from the 
stern; bnt, if you reauire her for your own use 
occasionally, 16ft. would be better. The anchor 
should weigh about 12]b.—not more. If you will 
write me direct, I will send yon tracing full size of 
the best anchor fora canoe, folding stock, &. The 
following is the best arrangement for anchoring a 
canoe :—The painter is rove through a hole in the 
stem-post (not the stern). Or the end, instead of n 
knot, splice a strong brass ring or thimble sufti- 
ciently large to allow the cable to slip through 
easily, the other end of the painter being made fast 
to a cleat on the right-hand side of the canoeist, 
within easy reach of the hand. To anchor haul the 
end where the ring is aft by a small line, at the 
same time slacking out the painter; pass the cable 
through the ring, baul on the painter, and when 
fully out make fast round its proper cleat; throw 
over the anchor—which will now hang from the 
bow—pay out the cable the required length, and 
make fast to a cleat on the left. The boat will now 
lie at anchor, head to stream. Te get in the anchor, 
haul on the cable until the anchor is chock up to the 
bow, slack ont the painter, and hanl on the cable, 
whea the anchor may taken in at the well. 


F 


diagram some time ago I came to the conclusion 
that its advantages were more imaginary than real, 
although the simplicity of the curved reversing link 
is to be admired. I believe it is used on many Con- 
tinental locomotives of German make, and I have a 
recollection of its being illustrated in Engineering 
some months buck, but am unable to tind it.— 
Novus Homo. 


[32900.]—Attraction.—The attraction of a sphere 
upon a particle on its surface is the same as if the 
whole mass were collected in the centre, as is shown 
in mathematical treatises on the subject. This 
being so, Volvox' will have no difficulty in 
answering his own question.— W. G. P. 


32903.] Geometry. — Given A. ABC. Make 
ACD equilateral; draw BE CA; AFI ED; 


E A H D 


AG=AF=AH; then AA GH 
H. F. L. MEYER. 


[32905.]J—Pumping Engine.—Theoretically the 
diameter (I suppose you mean diameter) would bave 
to be about 28in. In ordinary pumps the delivery is 


4A B C.— 


Afterwards haul the painter to its proper position. | probably one-fifth less than the calculated quantity: 
Having tried various plans. I find this answers in well fitted-up sets from one-tenth to one-twentieth 


admirably. 
of half-inch woven cord, whick runa easily. With 
regard to the mizon, the sheet should not work on a 
horse. but through a block on the after-deck about 
Sin. from the stern-post; thence toa cleat on the 
left-hand side of well.— E. H. Jones, Monmouth. 


22¢85.]—Canoe.—1. In a canoe I am about to 
build of the same dimensions as Temeraire's“ I 
propose to place the after-seat (for the heavier 
person) 45ft. from stern, making the well long 
enough for the forward sitter to trim her by sitting 
a little more foward or aft. 2. The proper-sized 
anchor can be got at the corner of Arthur-street 
and King William-street, City—Monument side. 
Get a strong painter, with thimble turned in the 
outer end; reeve it through a ring near the stem. 
Pass the cable through the thimble, and by slacking 
the inner end of the painter the cable will come as 
far aft as you please. 3, The mizen sail should 
have a boom. and the sheet may be rove through an 
eye on the after-deck, and may be made fast to a 
cleat on the deck near the well.—GimcRAcK. 


32801.] — Treatise on Comets,—I beg Mr. 
Salburgh will accept my best thanks for his very 
courteous expressions. There is no prospect of the 
publication of a treatise which the subsequent nd- 
vance of astronomy has rendered of very little 
value.— T. W. WEBB. 


[32804.]—Canaries.—I don’t think there is any 
cure for what affects your canary. It is a very 
common thing with foreign-bred birds. I have 
known many people to have birds go in the same 
way, which leads me to believe it occurs through the 
birds being bred in amuch warmer climate, and when 
they moult here it is so much colder, and they thus 
lose their voice. It may very likely occur in another 
way—viz., the bird is an old one that has been used 
for breeding, for they generally are not much good 
after they have once been put up to breed. You had 
better gct one from a home breeder. as they are best. 
I have one myself of my own breeding which sings 
the same every year, being now six years old.— H. A. 
WRIEDEN. 


[32804.]|—Canary.—I had a similar case of a 
canary entirely losing ita voice after moulting. and 
it did not sing for quite a year. I put a small piece 
of mutton suet between tke bars for it to eat, and I 
found that in about three months it had quite 
recovered its voice, although it song was not quite 
so strong as previously. Give it also a small quantity 
of cayenne pepper occasionally, for most canaries 
are very fond of it.— ADYE DOUGLAS. 


(82895.]—Bieycele.—With regard to the first part 
of Tangent Amateur's” query I may say that I 
have been using a front whcel pull brake lately, 
and find it very eflicient, and, with moderate care, 
quite safe. The brake is pulled on by the fingers, 
and not pushed on by the thumb. I have not seen 
the sliding saddle clip in use.—S3IN. INVINCIBLE. 


[32895.]|—Bicycle.—A friend of mine. a captain 
of a large bicycle club, bought a new machine lately 
with a screwdown brake on the front wheel, and as I 
told him would one day happen. he tried to stop 
suddenly when going fast down hill, and was thrown 
right over the handles, and very severely injured. 
The machine also turned a complete somersault, and 
was bent out of shape.—ADYE DOUGLAS. 


(32896.|—Reversing Gear.—This is “ Wael- 
achertz’ reversing gear.” (Have I spelled it right?) 
The advantage in it is, that it gives a quicker ent- 
off than if worked by the eccentric alone, as then 
the links, H and D, are moving in opposite directions, 
causing the velocity of G to be the result of the 
motions of the crosshead nnd ercentric. 
seen that the travel of the valve is greater than that 
of the eccentric, the amonnt of which is determined 
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The painter and cable sgould be made | less.—Roscor. 


[32908.]—Oval Measure.—The oval taken as an 
ellipse, the area is . . 3} square inches = 9. 6% 
= 160} sq. in., or 1} sq.ft. 1}sq.in.—H. F. L. MEYER. 


UNANSWERED QUERIES. 


— — 


The numbers. and titles of queries which remain unan- 
snered for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list, and send what information 
they can for the benefit of their fellow-contributors, 


32300. Soap Ruhstitnte, p. 635. 

32397. Induetion Coil, 635. 

32309, Dissolving Tap.—To Mr. Pumphrey, 635. 

2310. Organ Pipes, 635. 

32313. Microscopical. —To Mr. Allen, 636. 
2316. Gold Shell, 636. 

32:23. Herapathite, 636. 

32326. Pigments, 636. 

32.3550. Traction Engines, 637. 

32254 Colouring Fern Leaves, 637. 

32357. Paste Blue, 637. 

32358. Coal Tar and Chemicals, 637. 

32534. Orzan, p. 101. 

32536, Moulding, 101. 

32537. Stern Post, 101. 

32538. Tellurium, 101. 

32553. Coils, 101. 

32563. Flutina, 101. 

32571. Fingering (Flute), 101. 

32577. Chicory in Coffee, 101. 

32579. Pullman Car Trains. 191. 

32586. Black Patches on Oak, 102. 

32589, Electric Controlle? Pendulum, 102. 

32597. Flies’ Evgs, Mounting, 102. 

32005. Prout’s Brown, 102. 

32606. Small Organ, 102. 

32507. Blacks” from Kitchen Chimneys, 10°, 


QUERIES. 


— 2. — 


[32908.]—Refractive Power of Water.—I hive 
seen the following statement in a recently published work, 
and would feel obliged if any of your readers would inform 
me of its truth or otherwise, and quote any authority on 
the subject:—‘‘In the raising of the temperature of 
water from 0° Cent. a very remarkable exception to an 
otherwise universal law is obacrved. All bodics ex- 
pand when heated; but upon heating water at 0° Cent. it 
contracts until it reaches 4° Cent. and from this point it 
agnin obeys the law.“ Iam perfectly aware that this 
phenomenon takes place, but I understand that bismuth 
behaves in a similar manuver when a temperature just 
above its melting point is reached, and that water is not 
therefore a solitary exception. But the statement which 
follows is the one [I more partienlarly wish to have con- 
firmed or confuted:—‘‘ When light passes throngh a 
transparent medium it is refracted. If the density of this 
hody be increased, its power of refraction increases. We 
shonld expect, therefore, that as water increases in its 
denzity from 0° Cent. to 4° Cent., its refractive power 
would likewise increase, but such is not the case.“ Some 
correspondent will, perhaps be able to state the refractive 


i power of ice and of water at 0° Cent. and 4° Cent. 


. 


| 


respectively at any given angle? —H. B. F 


[52909.1—Paper Canoe.—How could I make the 
frame of a paper canoe, intended to be made by pasting 
sheets of paper on the frame and then oed P—-AusTRALIA. 


(32910.}|—Japanning Clock Dials.—How is the 


It will be | enamelled surface produced on three feet dials? Also 


what black is used for chapters, &c. P—AUSTRALIA, 
| 32911. J—Fuller’s Battery.—Will “ Sirma,” or any 


by the proportion of the links. On constructing a other electrician, kindly inform me if this battery is 


p 
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equally usefnl and aa durable as tho Léelanché for bell- 
rmging, also if it is applicable to any other purpose? In 
its eonztrurtion would it not be better to put bichromate 
golut ion and carbon in porous pot, and to have & bent 
aheat of zinc surrounding the pot in tho outer coll, instead 
of the reverse as mentioned by a recent correspondent 7— 
AMATEUR. 

(3913. -— Mustel Organ.—Will “ Eleve or some of 
our friends give extreme trebla end of mustel organ, of 
which “ Eleve gave two sections in Vol. XXIII., No. 
577 PART 10s Ox R, J. 8 


[3913.]— Model Cutter.—I am antions to make 
myself a model cutter or schooner about sft. or ft. 6in. 
Jong. Will you kindly tell me in your answers to corre- 
spondents how to set abont it, cither to build or ent it out 
from the block ? Can you give me any idea of the shape 
at top, midship section, and stern ?—Poor JOE. 


32914. 1—H air Dye.—! See reply of A. L.,“ 31390). 
Will auy brother - render who has tried this, kindly report 

result? I have advertised twice for some of it, but can- 

not get a reply „—DoromITE. the degree ef Bachelor of Science at the University © 
(32915.] -N ew Zealand Railways. — How can 1 London. I have procured and studied carefully ** Pinnot d 
obtain an appointment on the New Zealand railways Science Cathechisms.“ and I consider T understand them. ; 
before leaving England, and what are the salaries for | How ought I to procecd to obtain this degree without 
station masters and highor officials on those railways ?— | subjecting myself to the unnecessar v and troublesome 
A STATION MASTER. provions examinations p—W. H. Escort. 


[32916.]J Wing, or Throttle Valve. Can any C320 35. —Grinding Glass Tube.—I want to grind 
reader inform me of the best method of finding the centres | n glass tube inside; tho hole is zin. diame 
of wing valve so that when it is turned in the lathe and | it wanta to be very correct inside. I want, if it is practi- 


put into the valve-box with the spindle through tho wing | cable. to run the tube im a wooden chuck in the lathe, an 
havo a long apindle witha amall grinding atone acrewe 


it will be steam Or water-tight as tho case may be ?— 
THORNHILL. : 


(32917.J -Romping Twist.—Wwill “ Concoil,”’ or any 
other subscriber, oblige me with a simple rule for finding 
the twist of the coping of © winged wall that would 
enable me to work the same ? I am not acquainted with 
orthographic projection but know a little of the elements 


of plane geometry. APPRENTICB Mason. 


[32918.1—Plectric Pen.—I wish to write simulta- 

neously 10 or 15 copies of a notice I have frequently to 

send out, and I want to employ electricity. My iden is A 

metallic plate connected with one pole of a battery, a 

metallic style in lieu of pen, connected with the other 

pole, and a number of sheets of paper soaked in some 
$ 5 


ent ends of two pipes 30 ^5 to form any 
elbow. L asked a nearly similar 
received no reply. — Jo MN. 


ran, ]—American Dried Apples.—Can any one 


fect Quare.—SINCEB. 


are prepared? They aro do 


pippins, and merely require soaking to gwell up.— JOHN. mattera kindly give me their advice and suggestions ? 


form mo of the best way of making hird lime pW. B. A. 


of your 


` 


the pariah the incumbent or his agent may appoint ? Can- with piu-hole over front lens, which certainly improve l 


[32954.]-B.8¢. London.—I am Joesirons of obtaining 


the above will gre tly oblige—H. R. JH ERBERT. 


manner. RAILROAD. 


should run at and how to polish after it is ground true, 
because I think the stone will leavo it very dull. I believe 
there are some level tubes cold in London that are ground 
inside and out, but by what process {T should like to know, 
and also how they hlow the ends up without contorting 


the tube o—J. K. N. 


first-class blackins P— Ivonr BLACK. 


buttertlies and moths P—WALTER A. PEARCE. 


geems omniscient, kindly supply anawers to the following 
string of questions ? 1. Are cha reoal- iron spokes pref ernblo 


ring, and can they be headed up cold like the iron ones 
3. What would be the proper diameter of ateel tubes for 
hollow front fork and hollow handle bar, and could they 


the passage of the 
rent. 10. gome of our olectrical 
autaorities kindly say what solution the paper should be 
dipped in and what battery power would be required ?— 


READER. this. What should be the thickness of the push? 5. | 4 
(32920.J—Capillaire.—Will any reader oblige by in- 


forming us how capillaire is made, and what of, and for 
what it is ased 7—Z. D. 


[32921.J—Noiseless Gear for Lathes.—Wonld 
Mr. Jewsbnry please inform the readers of the E. M. 


where, in the neighbourhood of Birmingham, the above 


— 


gear may be seen in motion p- ANTI OUS. 

[32922 J—Repairing German Concertina.— Will 
some One tell me how to repair a German concertina which 
is out of tune, what kind of metal the reeds are, und how 
to replace a bad one p—K. W. 

[32923.]—Bearlot Tunic.—I have one aniled with 
coal-cum. , Any information as how to clean it or restore 
it to its original colour will be gladly reccived.—J. J. 

(32924.|—Telescope.—Like “Telescope Tele ” I too 
havo bought ono of tho noted £5 telescopes, put with brass 


on tin. U-rima ? U-rims do not appear to be mado larger 
15 e ek r 
than din. 6. What would be the probable cost of Hitting | found them vurying in distance and size, AS ahown in 


probable cast, nhaolutely necessary to picvele- making. 1 P : More A à 
am sure he will receive not only my grateful thanks, but een e die i 1 0 
also those of many othera who, like myself, may wish tol dat - cod deep Pit eing i ve 

; ia stationary, OF three distinct hits, varying m depth 


who bave not the means or who may not, for other | 


manure ‘gold under thia name by A well-known firm of | of equal size. A clean groove is made W 
geelsmen 
Can any one give an idea as to the ingredients of this 7— 
R. G. I.. 

(320 -Fireworks auch 2 aro the daylight fire- 

worka made, and what of, such As thoze mnannfactured by | ment or otherwise from the above gentloman, W 1105 


cost €12 188. 6d. Since Mr. Dennett kindly answered my 
query, when, anticipating my disappoint ment, he feared 
my ‘telescope was not achromatic, aud the O. G. one of the 
cheap. ones,” and since oP RAB.” advised me to gell it 
“straightway for old brass and glass,” I have given it 
another trial. With the terrestrial eyepiece I can read the 
letters to tho editor at forty yards, and the signatures of 
the writers at fifty yards’ distance, and also many starr 
clearly and well defined. But as soon as I use either of 
tho celestial eyepicces (180 and 250) the bright stare 
appear to bo covered with 8 miat, sometimes made up o 
two or three colours. Will Mr. Dennett or some frien 
kindly tell me if I am right in attributin the fault to the 
cyepieces and not the O. G.? Tho information will 
interesting to amateurs, and some of us would like to 
know if Telescope Tele“ finds his ‘noted £5" glass & 
guccerns.— LOTHAM. 
: (32925.]—Hjorth’s Magnet.—What kind of thing 
is a magnet on UHjörth's principle ?—8ITIENS SCIENTIE. 
820 26.]— Red colouring.— What ia the colonring 
matter employed to make strawberry and red currant 
p when these nre aimply sugar and water, finvoured 
by the appropriate ether P—SITIENS SCIENTIE. 


(3227. — Mensuration. n “ Tampleton’s Work- 


I 
shop Companion“ I find the rule to find the solidity of a 
cylinder: “' Multiply the area of the diameter by the 


and exhibited at the Alexandra Palace ?—GoLP STAR. graph by his exhaustive and excellent article in 


329 0.]— Glass Staining.—Coul y rea 
lighten meas to the technical part of glass staining (for 
church windows, &c.) or recommend A book ?—PFRDU. 


329 16. —Plaster of Paris — Will 80 : Br f 

Exdlisn MEON axic kindly inform me how plaster of instrumenta atanding 10ft. vin. high, with barrels bt. 
Paris could he reduced to powder after being barnt in the long. Eve barrel has 12 
kiln? Would a pair of crushing rollers do? OF would a | 
mill with ede runners be preferable ? A wachine capable 
of grinding 0 bushels per day world b? ruificient for my | tell m 
purpose. Ara such machines made to be worked by hand Ke. P— 


power P—ETNA. 
[32041 powerful Telephone.—! copy the fol- nishiny som 
lowing extract from the Birin Pg erm Post of May 3rd :— 

«at the annual soirée of the Royal Society, held at | apo ing varni | 
Burlington House. London, on Wednesday evening, one eround-giass-like surface. Can 
of the most notable items amongst m very interesting | 1 nso Cox's nerative varnish.—J. 8. 


Gro. Fox. 


making. 


UNION JACK. 


obtained with it. Itis the invention of A voung American, very doubtfull; and also are the officials n 
Mr. Gower, 0 Boston. Its remarkable feature 13 the way i aq stall on their own account P Would some one k 
in which the transmitter 15 strengthencd by battery cur- inform mo?—RED INDIAN. ' 

receiving instrument, whic 

hone, have such power as 195 el ipl A 

vibration in the iron plate t at will viel, musical sounds À = i 
wrfectly audible in a largo room to the whole audicnee.”” music sent to them ?—HosNIKOS. 
Would some of your electrical correspondents kindly 
explain in what mannet the battery currents are applied, | some informa 


and also the general construction © 
J. W. C 


example. Required the number of cubic yards in a well 
Akt. Qin. diameter, and Soft. deep. The auswer is given 
4738 x 35 * 02900 = 22 cubic yards. 
This is simp! multiply the square of tho diameter by tho 
length, but J, in working it out, made it 
4'75 x 475 x 7851 * 35 x 02909 = 18 cubic yards. 
Will some one kindly explain to me how I am in error P 


Secondly in the formula ares of a circle to diameter 
1 = 7851 what is the meaning of to diameter 1? ”— 


he agrees to pay 

per cent. per annum does he pay for the loan ? Again, 
person borrows £175 from a society 

instalments of El 6s. 9d. for 2 period of 21 years. Vhat 


| ohject-ginss of 22in. aperture. Is 
per cent. per annum does he pay for the loan o—J. W. B. 


. 


a og Oven.—Will any reader inform mo 
how to build a small brick oven about 20in. square inside? 
J want to bake n little pastry and tea crkes in it. Also 
could any reader say what is the cause of the blistering oD 
the top of the tea cakes P—J. B. N 


(ere, -W: ire for Aquariums. —WIII some 
subecriber kindly give me x. receipt for a good cement to 
make my aquarium waterproof? I have tried a good 
hile and have entirely ‘failed, 80 far, to make d 
water. One that sots quickly preferred.—F. A. 


i ial i tty hot, which seoms to destro 
whilst the material is , tan : S k t afford to buy a map one of whom I am. 


heat appears to barn the 9 1 out. instance, 
i s „ advise me what to use, and give me. nis— 
Will any of “onra on ) 1. alt Fours with the Stare, and though this i 


smaller stars, but cannot afford.—A Poor STUDENT. 


make a musical telephone to transmit vocal and instru- | |. 
mental music. I have seon one of the sort that appeared his reply to m 


r32920.]—P ipo Angles.—wantel to know how to like a lar = inverted helmet, but I have no ides of its 
given anglo OF | conat raction, Will some telephonic correspondent „ i 
question lately, but it bag | give ino details of a transmitter. and resiver enp te of 

rendering u distant concert audible to all in a room 2D 


tell my wife how the sliert dried apples from America {: 3x15.) — Reducing Aperture of Quarter - Tuc 
ne in some similar way to 0.G.—Will any of our correzpundcents on micro teot è \ 


[32932 Bird Lime —win any of your readers in- am in possession of a iin. objective of about 1) 112, 
` : Whien resolves diatoms to perfection, crossing anzulatum 

i : without the least trouble; but unfortunately i laebes 
san. ]— peral Queation—Tithes.—Wonll png penetration. I have been ‘recommended to rale b 
y eral correspondents inform me whether it 13 aperture with a stop, but that does not seom to hove the 
obligatory on a person to take tho tithe to any place in | necessary effect, 1 have placed a piece of black piper 


not they he compelled to call tor the money at one’s definition beyond the exact focal plane; but what 
domicile, as they do for income tax, Poor rates, Xc.? Who | require ia to bo able, for imstance, to sce the whole of a 
has the power to let the churchyard to be yrazed (it 18 ainill creature, auch a4 4 water flea or cheese mite, fone 
often done in Wales) ? Would it be the parson or church- } instant without altering the focus. Is it possible with an 
wardens P—KAIKORA. eyepiece to et that depth, and how are tho stop: to be 
| arranged ? My glass in its present gtate gives exces linge 

f , sharp dutinition, but thero is FO very little of the ony ot n 
| perfect focus at the same time that it apoila theo Eet, 

| giving the object a misty APPEAaTANce. Any remis k on 


f22946.]— Telescope. Having lately made mi eye 
co with jin. foena and zin. focus lenses fora 2 0 (., 1 
shall be thankful if any of ours will toll me what teases 
to wet and what distance apart to mount them; n! ia 
to make the dead black which sticks 80 fast to the bress 
that which I have made is not satisfactory in ier 


(52017. —Blacking. . Will somo qualified rorler of 
the ENGLISH Micoantic favour mo with the ingre tonta 
nnd proportions, and bow to manipulato them, to mk% ià 


0 no 8. Preserving Caterpillars.—Could ary 
correspondent giva me some directions as to preser. tu 
caterpillars and chrysalides in a dry stato, as Tam eang 
to try this year to get up some lite-histories of Lrtich 


(320 19.]— Great Northern Engines. - Win. 11 
London a few days ago l heard that the G. N. KR. “, 
building express onwines with oft. driving wheels. WI. 
4 C. E. 8“ indly say whether such is the caso or me 7 


T. G. 8. 
8 [32950.]— Tho Phonograph. <ia Mr. SAELFORD 
i ; : t b TPWELL. =) ay Task Mr. She ford Bidwell wheth w :° 
. aay ae i manufacturer, at 8 considera it would be worth my while to proceed with te 
fashion of thoro used on the premier,” but with tho construction of my phone. which, owing to the J q 
addition of a class hard renewable atecl-bush to spindle, description of his owns © o. 633, p. 157, I have so tar N 
: i : tured as to obtain, upon n T the 1 at -rol 
ar i: or of abont once in u. aecond,, well deñn pits on the tosh 
durability. I chall be glad of Mr. Striffler 8 comments on speaking 15 omwhilo, distinctly and rather londiy |° 
j 88 ; 1e mouthpiece © the instrument ? What rather bu ode 
Would it he practicable or advisable to put lin. rubber | me, however, is this: the pits appear to bo exactly Ai gs ce 
in aizo and distance apart: whereas, I exnected to ` 


up an amatenr, hicyclo maker 8 workshop Ê e | actual impression, in 355 pieces of oe in vn cu 
i l eos ont | papera, illustrating the P onograph. y thin iri 
If Mr. Strifer would specify all the appliances, with their | ie appear to be  afigiently eave e 


ac U * 2 ve 

construct a bicycle after their owu heart's desire. but gi ze, if tho Ford“ Pho-no-graph is spoken, Movin’ 5 
B i . 39 wo 
reasons, wizh to place themselves in the hands of a manu- | 9120 rie for Ceh een . 05 155 8 
taoturer.—Puctn, londly, How do you like the phonograph p” pita re 
32937 \—Le Floral.—There is n form of concentrated all rond, but they appear to bo at equal diatances, oe 4 
: i 1 hen the disci uo 

for which almost magical properties are claimed. | agitated by the voice. 1 have insured great accure’ ; a 
tho mounting oi the cylinder Ko., and, having iD : 
very closcly to the work in hand, now feel incline. ` 
delay proceeding further, until I may receive ec 


Hirayama Jinta, pyrotechnist to the Mikado of Japan, | added so materially to my desire to construct f ph u. 


n 


d any reader on- journal, J may Ay. that I do not expect any difies oO 
in the arrangement of the reproducing diaphragm, age 


ma reader of tho (3295 ,1.]— Organ Orchestrion.—I have one nf t. 


instrument 15 G octaves. I want somo moro buve’ 
Will!“ Fiddler“ or some other musical fri- 
o how to arrange the music, dances, overturn; 


ae. |— Photographic. <} have lately been e- 
o negatives, but fail to got a nice clear face 
the plate. I apply morlerate heat before nad l 

jah. stl cannot obtain othor than 71 
some one set me right 2 


d works of art an al 32053.) — Indian Museum. — Do the anthorit ies 
the most perfect y et pro- the Indian Museum have stalla at public meetings tor 


duced, and instructive alco in the novel geiantilic results galo of Indian articles L have heen told Fo, put T tune 
llowed te hi>» 


ic: aves yed t! ; 
rents, so that the electrical eth near Mens tole- 132951. — Old Musio, il any reader ofthe Hs. 
n amplitude nf | MECHANIC tell “* Hosnikos“ whether there 13 any hospi | 
f or charitable institution that wonld like a quantity opon 


(32055. Mothes. Nou aome of “ours” mT? 
tion about catching nicht-flying moth a 
f such a telephone ? names of some of the commonest, and how to distang us. 


U a 42. Interest. —A person borrows £40, for which 320%. |—Highest Power fot Object Glass 
650 hy weekly instalments of £5- What | I should like to Kk“ F. R. A. 8., Mr. Birt, or one of: 
a | gentlemen who kindly answer so many ueations o t ' 


ety, to be paid by monthly subject, as to what 14 the highest port enn put ure 
should like to get 20 


250 on the moon, and would like'to know if it is adi. en. 
also what would the eyepiece cost. Would it 
practicable to put in the paper weekly, a map of o. 
more of the constellations for the use of such contribnis | 


zous subatances which I have tried for the | who canno l 
edi 5 varnon hen 80 i I want to find Uranus, and cannot tell ch u, 
the only assistance 1 have being Proc or 


any otber information AR the subject which they may | exceedingly good book I could do with one shows in 
a U 


32944. J— i — pont to 
0 Ae Telephone wen na in (32957. I- L090. Notch.—Thanis to O. J. Bonse 
y former query. Will he or any other n 


ae 
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respondent tell me whether it does any to locomo- 
tives notching them back, and would he prefer them 
notched back at the start or in full motion ?—APPRENTICE 
FIREMAN, 

[32958.]-—Weak Part in Cylinder.—I have got a 
small cylinder, 81 in., which has been cast with weak side 
on part near to the top flange of cylinder. I will feel 
obliged to any of the readers who could suggest a plan to 
strengthen the weak parts.— TURN BULL. 

32959. |—Incorporatiou of Building Societies. 
—The shareholders of a building society are about to 
consider the desirability of a plying for a certificate of 
incorporation under the Building Societies Aot, 1874. 
I find from a return published some six months ago that 
upwards of 200 societies have become e under 
the Act. Will some one conver- ant with the matter 
inform me the advantages attaching to incorporation; 
and the probable cost of obtaining a certificate ? Any 
information on the subject will be gladly received by— 
An Anxious SHAREHOLDER. 
~ (82960.]—Lamp for Burning Tallow.—Will any 
one be so kind as to give me a description of what they 
think will be the best kind of lamp for burning tallow ?— 
SAILOR. 

(32961.]—E'xcise.—Can any reader inform me what 
are the subjects for examination for the above branch of 
the Civil Service? Please give limits of age, pay, and in 
fact all particulars.— R. S. 


— e 


USEFUL AND SCIENTIFIC NOTES. 


— — 


A Real Insecticide.— We are repeatedly receiv- 
ing queries asking for information as to the best 
means of getting rid of beetles and other insect pests 
that infest our houses and gardens. Three or four 

ears back we stated in these columns that we had 

ound the liberal application of gas-tar a good anti- 
dote to the presence of black beetles and cockroaches. 
Recently, however, we found ourselves again obliged 
to wage war with our old enemies, and sought to 
disperse them by the same means which had before 
proved successful, but in vain. We tried over again 
all the poisons and pastes we could get hold of, but 
the beetles still remained masters of the situation 
and our kitchen. Just ag we were at the point of 
despair a friend sent us a box of Vesper 's Insect 
Destroying Powder, which has effectually rid us of 
the enemy, and we recommend it to all similarly 
plagued. İt is perfectly harmless to human beings 
and domestic animals, and is clean and inoffensive 
in use, whiéh is more than can be said of some of the 
evil-smelling compounds we have lately been trying. 
Unless we are mistaken it is a preparation of Pyre- 
thram Roseum; or, Russian Tansy—a plant which is 
well-known abroad for its deadly effect om insects, 


but which. when grown in England, loses its pro- 


perties. Whether our surmise is correct or not the 
value of the powder is beyond gaestion. Having 
disposed of the beetles, it occurred to us to try it on 
some rose trees badly infested with green fly. We 
applied it liberally—until the trees looked as if it 
had been raining Scotch snuff—and awaited the 
result. One of the heavy downpours we have been 
favoured with recently came down in the night, and 
in the morning the trees were clear alike of powder 
and green fiy, and the latter have not been seen 
since. We are assured that it is equally efficacious 
with ants, fleas, and other tormentors of the tribe, 
and have little doubt that such is the case, 


The Bahama Pine-Apple Trade.—A large 
proportion of the area of the Bahama Islands is 
devoted to the cultivation of fruit, of which oranges 
and pine-apples are the principal ; and at the present 
time the fields in the estates on which the pine-apples 
are growing torm a peculiar feature in the landscape. 
The appearance of the broad expanse of young fruit, 
with its clusters of delicately-tinted, but sharp and 
serrated leaves, rising only a short distance from 
the ground, and covering the undalating fields, 
produces a very remarkable effect. In no other 
branch of iculture can ro curious a picture be 
produced as in the growth of these vast numbers of 

ines. As many as a million and a haif of the fruit 
ave been collected from a single acre at one crop. 
The appearance of these pine-apple estates has as 
little in common with the sugar plantations or paddy- 
fields of the tropics as with the corn-fields or vineries 


CHESS. 


Att Communications intended for this department 
must be addressed to J. Pregcs, Copthill House, Bedford. 


PROBLEM COCOXXIII.—By BLAIR ATHOL. 


(One of the competing problems in the British Chess 
Problem Association Tourney.) 


Black, 
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White to play and mate in three moves. 
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PROBLEM OOCOXXIV.—Br J. Q. Fix ck. 
Black, 


4 
4 


Le : 
a 2 oe: 


oy 
“rf 
f. 


ue 
OY 
Darii 
Z 


White. 
White to play and mate in three moves. 


BOLUTION TO 421. 


White. Black. 
1. R to Q Bsq. 1. K to K R 4 (a). 
2. R to K Kt sq. 2. K to K Kt 5. 
3. K takes P. 3. K to K R 1. 
4. P mates 

(a) 1. P to K Kt. 3 

2. R to K Kt aq. 2. P takes Kt. 
3. Kt takes P at K B 5. 3. K takes Kt or moves. 
4. P mates. 


NOTICE TO CORRESPONDENTS, 


of Europe. In a few weeks these pine-apples wil] | J. Taurssy.—Thanks for the problems. In the two- 


be making their appearance in tbe English markets. 
They are shipped in an unripe state, and mature 
during the voyage, and hence are not so excellent in 
quality as the English hot-house fruit, or as if they 
were properly ripened in the ground. The pine- 
apples of New Providence, however, are superior to 
any other variety, and often attain an enormous 
size. One, grown in Pembrokeshire, weighing 10flb., 
and measuring l0łin. in height, exclusive of the 
stalk aad erown, and 22in. in circumference, was 
served up at the Coronation banquet of George IV., 
aud since then the improved modes of cultivation 
have greatly increased the size and quality of the 
fruit. There is an enormous demand for the 
‘Bahama pine-apples both in Europe and America, 
and a new industry has lately eprung up in the 
island in preserving the fruit in tins when they are 
fully ripened ; one factory in Nassau alone exports 
annually a million tins, valued at £16,000. These 
fraita are enperior to those sent away earlier in the 
season, as they are ripened naturally and packed in 
perfect condition instead of being gathered when 
only half ripe—The Colonies and India, 


mover how do you mate if 1. K to Q 3, if 2 B checks, P 
covers. 

J. FOXELL.—Scarcely up to mark. Try again. 

C. A. L.—Your solutions of 419 and 420 are correct. 


SPEED.—If in 418 Black takes Bishop, White moves Kt to 
Q B 3 and discovers mate. 


H. HELLEWELL.—Solution to 420 correct. 


CORRESPONDENTS are requested to send solutions of 
Tourney Problems (which will be published from time 
time) with comments. 


— c — 


To Destroy Blackbeetles, Fleas, Bugs, and 
all Insects, wee VESPER'S WOND CRTUL INSECT DEST ROY 
ING POWDER, which is sold in Tin Boxes 6d. and 1s, each, or 
port free for 8 or 14 -tamps, from the sole pro rietors, G. and T. 

ESPBR, 4235, Commercial road, London, E. The name of 
. erie is stamped on top of every box ; otherwise none are 


Lamplough’s Pyretic Saline is refreshing, 
most agreeable, and the preventive of FEVERS, BILIOUSNESS, 
SMALL. POX, SKIN DISEASES, and many other spring and saran.er 
ailments. Sold by chemists throughout the world, and the 
Maker, 113, Holborn Hill. Use no substi(ute.—[ADVT.]} 


ANSWERS TO CORR SPONDENTS. 


— GMM 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces al paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 
queries, or replies. 4. Commercial letters, or queries, or 
replies are not inserted. 5. No question asking for educa- 
tion or scientific information is answered through the 
post. 6. Letters sent to correspondents, under cover to 
the Editor, are not forwarded; and the names of corre- 
spondents are not given to inquirers. 


The following are the initials, &., of letters to hand up 
o Tuesday evening, May 14, and nnacknowledged else- 
where :— 

J. B. DAxckR.— Rother Ironworks Company.—T. B. 
Espin.—E. Broderip, Fournier, and Co.—W. Stanley.— 
General Knox.—Capt. Boileau.—J. Bourne and Co.— 
G. Tolman.—W. K. Fergusson.—P. Harrison.—QG. E. 
Bulger.—Henry T. Vivian.—Theo. Izod.—F. W. Streat- 
fi-ld.—Adolf Schulze.—W. ©. Lockerby.— Volta.— 
Gauge.—Adye Douglas.—J. N. B.—E. M. M.— Exca- 
vator.—Discord.—B. J. S.— F. Piper.—J. A.—C. O. G. 
—Daghbert.—* One who has Often Helped and Asks 
Help.’’—Bothwell.—A Dusty Miller.—G. L.—Corcyra. 
—C. H. Smith.—Teleso»pe Tele.—L. and Co.—D. Mao- 
leod.—O. R. M.—New Zealand.—8S. W. Burnham.—J. 
Moore.—Bachelor.— W. Burns.—One in a Fog.—A 
Pumpet.—J. H. Stephenson, New Zealand.—T. E. J.— 
Theo. Pitt.—Photo ideas, SRT O. 0.—G. Pinnington. 
—L. Newton. —J. R. W.— Mapplewell.— Black Witch.— 
J. A.—H. E. H. Vercingetorix. —Cornishman.— S. . 
W. J. Grey.— Mechanic. — Robertson. — E. Edwards.— 
A. C. R.—J. Stewart.—J. L.—T. Wilson.— W. H. W. 
F. Bottomley.— Bea King. — Hyperion.— Alexis B.— 
E. J.—X XXX. — Herbert A. Stevens, Japan. B. C.— 
An Old Subscriber.—Clarence Sterling.— . Sells. 


Sour Ax ENIc AR ExIGRANT. (We know nothing posi- 
tively, but should hesitate to advise you to go out. In 
an American trade journal just we read that 
the United States Consul at Buenos Ayres warns 
American workmen against N to that city in 
search of employment) — R. O. P. (We published direc- 
tions for making modelling clay on p. 643, Vol. XXV., 
and on pp. $81 and 408, Vol. XXII.; and for making 
modelling wax on p 413, Vol. XVIII., and p. 361, 
Vol. XXII.)—J. E. B. (Please sond.)—Onr AFFECTED. 
(The misspelling of the name will not affect the mar- 
riage, provided, of course, that no intentioval fraud 
was practised. It is a matter of some difficulty to 
arrive at the correct orthography of some surnames. 

One very uncommon one that we know is spelt in dozens 

of ways in the registers of the native parish of those 

who bore it, and it is by no means certain that the now 
accepted spelling is the correct one. This is doubtless 
the case with many families.)—W. H. Browx. (We 
have several times given directions for making pu 

balloons; the querist referred to the Add uber 
balloons and the machinery used in their manufacture.) 

-W. 8. (Nothing can be done with the bird; it is not 

at all an unusual occurrence. 2. Any dealer in mineral] 

specimens will be able to sell you a piece of the natural 
loadstone ; third query inserted.)—J. A. (Seng it to the 
editor of the Sphinx.” )—BorrGa. (Apply to theloco- 
motive superintendent of the line.) —Sramipreve. (Your 
letter was in type, and would have appeared, but just 
as we go to prees we notice it has been sent to another 
journal. It is therefore not inserted.) -A PERPLEXED 

Wirk. (We have often published directions for starch- 

ing and polishing shirts and collars; among the best 

and clearest are those given on p. 445, Vol. XXV., and 

p. 401, Vol. XII.) —Booxworm. (A good series of let- 

tera on bookbinding appeared on pp. 67, 284, 395, and 

418 of Vol. XXV.) -W. J. Terws. (A review of a good 

book on St. Alban’s Abbey, with illustrations, appears 

in to-day’s Building News.)—A. P. (Weare rather full 
of organ matter just now, but should have no objection 
to look through your treatise and, if acceptable, to pub- 
lish it in the same way as we have similar communi 

cations.)—Raven. (A solution of diluted nitric acid 
will remove the rust and stains.) - EEOIN RRR. (We 
cannot advise as to makers; you can hardly go wrong 
by dealing with those who advertise in these pages. As 
to choice of apparatus, read the letter from Essex 

“on the choice of a microscope,” p. 12, Vol. XXV., No. 

625.)— L. Moretanp. (The Lapideon waa a musical 

instrument, contrived by M. Baudry, made of flints and 

schist, suspended from an iron frame, and struck with 

a flint hammer to prodno: the notes. The flints were 

about forty in number, elongated, and of various lengths 

and thickneases. They were, of course, arranged in the 
order of their tone, and much labour and time were con- 
sumed in obtaining the desired result. We are aware 
of no attempt to repeat M. Baudry’s experiment.)— 

S. T. W. ‘ e know that, as you say, more than one 

historian has asserted that music was unknown in 

ancient Egypt; the statements quoted from Diodorus 

Sicnlus are, however, altogether disproved by the 

results of modern explorations. Bruce found harpa 
inted on a tomb near Thebes, so cuperior to similar 

instruments of his own time that doubts were enter- 
tained as to the acon of his sketches; but Sir 

Gardner Wilkinson and Rossellini have long since set 

the matter beyond all question. With regard to the 

names and forms of musical instruments known to 
the Jews, authorities differ. The general opinion is 
that the“ pealter was a species of harp, and Josephus 
asserts that it was an instrument of twelve strings, 
played on by the fingers. That historian, however, is 
remarkably circumstantial about many matters, re- 
garding which he could have had no positive knowledge, 
and this may be one of them. Many musical writers 
suppose that the pealter was not an instrument at all, 
but that the term was applied merely to the harmony 
produced by the voice in conjanction with instruments.) 

—APPRENTICE. (A perbend is a term used by masons 

for a header stone which passes through the whole 

thickness of a wall.) 


AN ENGINEER, O. C.—Your queries are advts. 
P. C., G. Dashwood, Union Jack, Perdu, and others have 


replied to queries already similarly answered. 
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ON SOME DIFFICULTIES IN THE 
STUDY OF CRYSTALS.—III. 


f:.. By J. H. ColLIxS, F. G. S. | 
E Se Modi Ds of Gr 
ASSUMIN G that the student of crystals ! 
has made himeelf 1 theore- 
tically with the forms usually occurring in 
the six crystalline systems, and that he is 
on his guard against being misled by pseu- 
domorphs, and by what I have called decoy: 
tive forms, there are still many difficulties 
in his way when he transfers his observa- 
tions from drawings and models to the 
crystals themselves: I will now proceed to 
notice seriatim some of his chief difficulties. 
1. Rarity of certain crystals. — Man 
natural and some artificial bodies, althou 


known to crystallise in definite forms, do 
so very rarely, so that a student ordi- 
narily situated has but few opportunities of 


becoming acquainted with them. Graphite, 
for instance, erystallises in well-defined 
hexagonal tables, but so rarely that a stu- 
dent well acquainted with ordinary graphite 
might readily suppose that he was dealing 
with some totally new substance if a well- 
formed crystal presented itself to him—if, 
for instance, he should be fortunate enough 
to find such a crystal in a cavity of an 
igneous roc. | 

: The writer Mis in his possession well- 
formed octahedrons of cast iron—formed in 
a cavity of pig-iron while cooling. So rare 
are such octahédrons that, but for the kind- | 
ness of the discoverer who 
with two, so that he was enabled to sacrifice 
one for the purpose of making a chemical 
analysis, he would have been disposed to 
regard it as some unknown alloy due to the 
impurities of the cast iron.* 

2. Smallness of Crystals.—This will be a 
great difficulty to students who kave dealt 
only with comparatively large models or 
drawings. The best formed crystals are 
rarely large, and many which the student 
has to determine will not exceed 1-30th to 
150th of an inch in their largest dimen- 
sions.t Of course, the pocket magnifier or 
the microscope must be used in the investi- 
gation of such tals, but here new diffi- 
culties come in. If a low power be used, 
sufficient amplification may not be obtained ; 
and if, on the contrary, a high power be 
employee: only a small portion of the object 
ill be in focus at any one moment. 
Again, many crystals are opaque, an 
must be viewed as opaque objecta, end 
every microscopist knows the difficulty of 
illuminating very small opaque objects in 
such a manner as to avoid distortion. In 
many instances the Lieberkuhn mirror will 
be found extremely valuable in such observa- 
tions; but, unfortunately, few modern micro- 
scopes are supplied with these mirrors. Of 
course, too, they would be useless for ex- 
amining small crystals in the interior of 
es in a large a E N 

-With comparatively large crystals - 
Minations may be help in doubtful cases 
by measurements of the angles formed by 

jacent faces, with the reflecting or even 

with the common goniometer, but this is 

= 
— —— 

t The writer has prisms of tourmaline less than 
1-10,000th of an inch in thickness. 

VOL. XXVII.—NO. 687. 
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out of the question with very small crystals. 
Such measurements may sometimes 
made by means of a microscope provided 
with a circular graduated revolving stage, 
but in many instances the practical difficul- 
ties in properly placing the crystals for 
measurement are insuperable. 


et tty! 
nef 400% 
| 
t 
| 


i 


i 
4 
i 


4. Aggregation. A great many bodies of 


bea highly crystalline character are so gre- 


garious in disposition that only a small 
portion of any individual crystal can 
usually be seen. Crystals belonging to the 
rhombic system are especially liable to this 
habit—so much so that they often appear as 
fibrous radiating masses, externally bounded 
by one or more minute terminal planes of 
prisms, none of the lateral planes being 
measurable or even visible. 

The „ of crystals is probably 
produced by many distinct causes acting 
. or 555 of forma- 
tion, sudden changes of temperature or 
peas: galvanic or magnetic action, &.; 

ut in many cases it seems to be due, in 
great measure at least, to what we may call 
peculiar idiosyncracies of the molecules 
themselves. 

5. Roughness of Planes. A great many 
crystals, instead of being bounded by true 
planes, have rough irregular surfaces, which 
are only called planes for convenience. 
Sometimes they are made up ofa multitude 
of individual facets, apparently indiscrimi- 
nately mingled togetber; at others, the face 
of the crystal seems covered with irregular 
depressions or small prominences. This 
condition entirely prevents anything hke 
accurate measurement of angles, and it is 
sometimes so great that the “edges” 
between contiguous faces, forming lar 
angles with each other, are entirely o 
literated. ; 

Roughnesses, however, are sometimes of 
advantage in the determination of crystal 
forms, as they are often constant to the 
same planes in the same minerals. Thus, 
the basal planes (001) in Cassiterite and in 
Calcite are usually rough, and in Zircon the 
faces of the pyramid (101), &. In complex 
crystals of tourmaline, again, when the 
planes of the positive rhombohedron are 
smooth, those of the negative rhombohedron 
are often rough, and vice versa. 

6. Striations. Every observer of crystals 
must have noticed the frequency of stria- 
tions on certain faces. These are very often 
so deep and irregular as to utterly prevent 
anything like accurate measurements, and 


so far they may be numbered among the 


A 
Up he 


ILILILILIL, 


N 


3. Brilliancy of Faces.—A. moderate de- 
gree of brilliancy is an aid in determining 
crystal forms—but some small crystals are 
80 overpo nente y brilliant. as to dazzle the 
eye. is is often the case with small 
crystals of Pyrites, Leucopyrite, &. The 
difficulty is usually greatest with minerals 
possessing brilliant metallic lustre, . e., 
opaque minerals; but it is sometimes ex- 
5 with transparent minerals also. 

hen the mineral happens to be a good 
conductor of heat, and in cold weather, the 
true form may sometimes be made out by 
breathing upon it, when the breath will be 
condensed upon the planes in a thin film 
having little lustre. This effect, however, 
at best is very transient, and the process is 
often quite impracticable. 


difficulties. 


Even more than the rough- 
nesses just referred to, however, these 
striations aid the student who is once 
acquainted with the peculiarities of different 
minerals. Thus, the merest tyro in mineral- 
ogy will recognise quarts crystals by the 
striations on the prismatic faces which run 
across the prism (parallel to 001), while in 
tourmaline and topaz the striations are 
longitudinal, parallel to the pacis axis 
of the crystal. The Babel quartz,” for- 
merly found at the Tamar mines in Devon 
(Fig. 1) is, perhaps, merely an e rated 
example of this striation, although it differs 
in some i iced Of 85 Gig. 2 ra 
are the hopper-shaped crystals (Fig. — 
quently found in rock-salt, and occasionally 
in fluor. In the beryl (Fig. 3), the inter- 
rupting cause seems to have acted per 
8 „or at least its effects s) appear, 
but always in one and the same direction. 

7. Curvature. Many of the so-called 
“planes” of crystals are curves of single or 
double curvature. The Diamond, Chalybtte, 
and Dolomite are particularly apt to exhibit 
this peculiarity. Inso far as it prevents 
anything like accurate measurement 1t 18, 
of course, a difficulty, but as certain curva- 
tures often (not always, however,) charac- 
terise certain minerals, it is to some extent 
also an aid. 

In the natural diamond crystal a true 
plane is a great rarity. Fig. 4 represents 
a form which makes a considerable approach 
to the sphere.* 

Fig. 5 is a curved form which has often 


J ⁵ ee ees eee eee 
* The figure is slightly incorrect. An equator line 
should be drawn across. 
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been observed in Chalybite and also in 
Dolomite (Pearl Spar), and Figs. 6 and 7 
have both been met with in Chalybite. In 
the instances already given the curved sur- 
faces are perfectly smooth and regular, but 
in others, as in certain well-known forms of 
iron pyrites, the curved faces are really 
made up of a series of little steps. Fig. 8 
represents a common form of iron pyrites, 
bounded by twelve pentagons, and called 
the pentagonal dodecahedron. Fig. 9 is the 
combination of this form with planes of the 
cube; and Fig. 10 a curved form apparently 
different from either. 7 

The explanation of its form is as follows :— 

Fig. 11 represents a section of one of the 
curved planes on an enlarged scale. Here 
it will be seen that the apparent curve is 
really made up of a series of little steps 
the parts, a a a, being successive small 
planes parallel to faces of the cube, and the 
parts, e e e, planes parallel to the pentagonal 
dodecahedron. On examining the curved 
erystal, Fig. 10, it will always be found to 
be striated, and these striations merely 
Indicate what we may call the alternate 
efforts of the crystallising force in these 
different directions. These curved pyrite 
erystals sometimes exist in mineral veins 
by millions, embedded in soft chloritic 
schist, and it is then easy to collect a series 
of specimens showing every stage, from the 
perfect cube or dodecahedron to the perfect 
curved form. In a similar way the barrel- 
shaped crystals of arsenio-phosphate of 
lead (Camphyliite) from Cumberland, Fig. 
12,* and the arrow-headed crystal of gypsum 
from Montmartre, Fig. 13, have been 
formed. 

Fig. 14 is a crystal of quartz, figured by 
Dana, in which the interruptions appear to 
have been stronger on one side of the 
crystal than on the other, the result being 
a curved form. In the crystal of pro- 
chlorite, Fig. 15, the interrupting cause 
seems to have travelled round the principal 
axis in a spiral direction. 

It is not improbable, however, that curves 
in crystals do sometimes indicate a real 
plasticity of material at some stage in the 
history of the crystal. This seems espe- 
cially likely to have been the case with the 
bent prisms of Vivianite and of Tourmaline, 
which are found in almost all extensive 
collections. A great many curved crystal 
surfaces seem to be immediately related to 
a peculiar internal structure. This is the 
case with the curved crystals of dolomite, 
Fig. 5, where the cleavages are curved as 
well as the “ planes.” 


METALINED BEARINGS, 


T is a remarkable instance of the indif- 
ference with which really useful im- 
provements sre treated in this country, 
that metaline has not been more generally 
adopted for bearings than it has at present, 
although it is now about ten years since it 
was invented by Dr. Stuart Gwynn, of New 
York. During the last five years it has, 
however, been brought into more prominent 


notice, and in the United States may be 


said to be steadily gaining favour amongst 
engineers and machinists. In Vol. XIX. 
we alluded to a new material for the bear- 
ings of machinery, which was exhibited at 
the Vienna Exposition by a Mr. Cohné, and 
which had already found its way into some 
of our factories, notably in Manchester and 
its district. Whether or not that is 
metaline we have no means of knowing, but 
it was applied in the same way, and ‘dis- 
pensed with the use of oils or grease. 
Metaline is usually. described as an anti- 
friction alloy, capable of being reduced to a 
powder so fine that it will pass through a 
sieve with 15,000 meshes to the inch. By 


— 


* The engraver has represented the shading as vertical; 
it should be horizontal. 


hydraulic pressure it can be consolidated 
into plugs, or other shapes, which are fixed 
in the ordinary “ brasses.” If we are not 
mistaken, the use of metaline in this country 
will dateits mostrapid increasefrom the time 
when Mr. A. H. Bateman, F. C. S., read a 
paper on the subject before the London 
Association of Foremen Engineers and 
Draughtsmen. The practical and scientific 
manner in which Mr. Bateman treated the 
question commends itself at once to the 
attention of the thoughtful engineer and 
mechanic, and, when the arguments are 
backed up by experimental facts, critics are 
disarmed until they have themselves tried 
the new material and found it wanting. 
The bearing surfaces of machinery have 
always received the most careful considera- 
tion of makers; fit, material, and the 
means of lubrication being each the subject 
of anxious thought. The fit must be accu- 
rate: there must be no shake; it must be 
close to exclude dust, and yet not so close 
that a film of lubricating material cannot 
be introduced between the surfaces; and, 
lastly, as no mechanical skill can produce 
such a surface as a few weeks of actual work 
will, the skilled artisan endeavours to leave 
the bearing in such a state that it will 
most surely and speedily run into its best 
possible condition. As to material, the 
machinist discovered long ago that rubbin 
surfaces, when formed of the same metat 
had more cohesion or friction than when 
the moving part was of a different material 
to that in which it rested. Iron and steel 
ran well on brass, cast-iron on wrought- 
iron, and any metal on the alloys known as 
white, Kingston, and Babbit metal, and 
phosphor bronze—the latter being a very 
remarkable alloy in many respects. For 
special purposes special alloys are employed, 
but when the machinist has done all that 
his skill can accomplish, and carefully 
guarded every weak point by the aid of 
experience, the user of the machinery has a 
difficulty in discovering the best lubricant. 
An oil or grease well adapted for a heavy 
bearing is not suitable for a light one, and 
the lubricant that answers excellently for a 
fast speed is, as likely as not, all but useless 
for a slow speed. As a rule, factories and 
workshops have asurplus of power, but Mr. 
Bateman puts the lubrication question well 
when he points out that where the power is 
sufficient only to meet the requirements the 
difference between a suitable and an unsuit- 
able lubricant means an inability to drive 
the machinery at all. In factories, where 
there are very large numbers of bearing 
surfaces in the machinery, the slightest 
excess of friction at each bearing involves a 
very serious expenditure of extra power. 
Thus, to take Mr. Bateman’s example of the 
moderate excess drag of one pound on each of 
20,000 spindles through gummy oil, we have 
a driving power equal to not less than ten 
tons to provide beyond what would be 
sufficient if the oil were good and adapted 
to its purpose. “What wonder,” he says, 
“that on a Monday morning in cold 
weather it is a difficult thing to start the 
machinery at all, and that this ten minutes 
is the harvest-time of the belt-makers P” 

It is a remarkable but, nevertheless, well- 
known fact that when hard steel rans ina 
brass bearing it is invariably the harder 
metal that wears, unless, indeed, the steel 
journal is brought with great force upon 
the brass. A familiar instance of steel 
giving way when rubbed by brass is seen in 
the pallets and escapement-wheels of a 
clock, though in this case it may be that 
the pallets betray the wear more than the 
teeth of the wheel. It is obvious, however, 
that in the majority of cases it is better for 
the brass to wear than the steel or iron 
journal, because the former is more easily 
replaced; but that, after all, is a mere 
detail of the workshop, and what we are 


more interested in is the cause of the wear! 30 


and the effect upon it of lubrication. Ex- 
amined under a microscope, the surfaces of 
both journal and bearing, even when old 
and apparently smooth, are seen to be com- 
posed of projecting points and hollows; it 
follows that, unless there is a film of oil to 
bear the journal off the brass, the action 
will be similar to that of, say, a dead-smooth 
file. If the lubricant is absent, we get first 
“cutting” from the accumulation of fine 
particles of metal, and subsequently 
“ firing,” which involves the destruction of 
the bearing. All, then, that oil or grease 
does is to form a thin film between the two 
rubbing surfaces—a sort of skin which 
prevents the contact of the microscopic 
points on the journal and the bearing, and 
enables the moving part to run in its sta- 
tionary rest with the minimum of friction. 
The object of the metalined bearings is, 
instead of placing a film between the two 
surfaces, to smooth off the points and pro- 
duce such a degree of uniform smoothness 
that contact between the journal and the 
bearing is complete, over at least half the 
circumference of the journal. The greater 
the amount of surface in actual contact the 
better, because then there is less likelihood 
of dust or dirt gettingin. According to the 
only analysis of metaline with which we are 
acquainted a sample was found to contain 
lead 32°40, zinc 20:07, copper 27:5, tin 1°55, 
carbon 18:89, silica 6°44, lime 3°96, ferric 
oxide 3°94, alumina 2°53, magnesia 1:99, 
paraffin 498, and a little moisture. Some 
of these substances may be, no doubt are, 
accidental ingredients; but in the process 
of manufacture the alloy is reduced toa 
very fine powder, and then forced into small 
steel moulds so as to form plugs of a quarter 
of an inch in diameter by the same in length 
for use in large bearings, but only about an 
eighth of an inch in diameter for small 
bearings. These plugs are inserted in the 
face of the bearings by sinking holes of the 
exact size, so as to insure a tight fit without 
damaging the plugs. The holes are bored 
by means of a “tit-drill,” which leaves a 
flat bottom, and the plugs are left standing 
up slightly above the surface, being set in 
by a tap from a jeweller’s hammer. They 
are arranged in lines so as to break joint, 
and so thickly that about 10 plugs, bin. in 
diameter, will be put into a square inch of 
surface. The projecting ends are then 
roughly filed off, and the journal left with a 
loose fit at starting. At first the brasses . 
will heat, but as the plugs are worn the 
powder rubbed off polishes the surfaces of 
the steel and brass, producing a truly accu- 
rate fit, so that there is nothing left to tear 
or cut, and no dust can find its way in be- 
tween the moving part and its seat. As 
soon as such a surface is produced the. 
bearing, if it has heated, will soon cool 
down, provided it is properly 1 , 
but on no account must oil or water be 
permitted to touch the metaline, nor may 
the brasses beopened after starting, or while. 
hot. It is certainly eight years ago since 
metaline was introduced to the notice of 
British machinists, but so conservative are. 
they that most machines are still made in 
the old-fashioned style. The first cost is 
about 6d. an inch of surface, but that sum, 
large as it may seem, is soon recouped b 
the saving of oil and labour, and the avoid- 
ance of the danger from fire which is. 
believed to appertain to the use of oily. 
waste. Mr. Bateman stated that he knew 
of main shafting (3}in.) which had been 
running at 150 revolutions a minute, and a 
lathe head at 2,000, for some months, without 
a drop of oil or other lubricant. But, in 
the United States, a speed of 4,800 revola- 
tions and upwards per second has been run 
for a long time with satisfaction to the 
owners of the machinery ; and in the neigh- 
bourhood of Manchester there are several 
calender rolls with pressures ranging up to 
tons, and many hundred feet of large 
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main shafting, which have for some three 


Karolyi obtained the following gaseous pro- should be condemned if this absorption reaches 


or four years been running on metalined | ducts from Austrian small-arm powder :— 


and Mr. Low, during the discus- 
sion, stated that a lathe head-stock with 
metaline bearings had been running con- 
tinuously at Woolwich for nine hours per 
day, at the rate of 2,000 revolutions per 
minute, for a total of 320 hours. 
exception of a slight heating at the start, 


lasting for a quarter of an hour, it has been | Nitro 


running perfectly cool without any lubrica- 


tion whatever; for, as explained above, the | H 


metaline is not a lubricant in the sense in 


whick we apply that term to oil or grease. | Loss 


The metaline was some years ago exhibited 
at the offices of the company in High 
Holborn, but it can be obtained of the 
American Mctaline Company, New York. 
Mr. Bateman has done a service to 
machinists, mechanics, and manufacturers 
by his recent papers on emery-wheels and 
metaline, inventions which, however slowly, 
are we hope steadily coming into use. 


GUNPOWDER.—II. 
By Joun Jos ERH Lare, F. M. S. 
Formerly of the Ordnance Department. 

Tre composition of gunpowder varies in 

different countries and with different 
manufacturers, and also according to the use 
to which it is intended to be applied. The 
following are atomic and theoretical propor. 
tions that come the nearest to its composition: 


Atomic. Theoretical, 


Raltpetre eee eee oes 74:6 75°00 
Sulphur... vee 119 11°77 
Charcoal eee eee eee 13'5 13°23 

100°0 100°00 


The following is the composition of several 
French gunpowders :— 


i: 
Ei 
d 3 

Ancient, resumed 18th August, 1808 . 750 12°5 123 

e 62:0 20:0 183 

For eee eve ove 0 “i 35 

Ancient d’Essone ... 885 i : ; 

Round or | of M Ohampy, by (A... 760 90 150 

5 order of Committee? B.. 770 70 160 

grar of Publio Safety O... 800 50 150 

Merchants’ powder ... ; ey * 62:0 180 200 

Au Pilons 51 me TA 25 na 1155 

Sporting éme et le Bouchet... : : 

{ d' 90 oon eee 76˙0 10°0 140 


Composition of the gunpowder of various 
nations :— 


3 2 
E l 
4 2 8 
nited 00 0 ove soo ee 75°0 12°5 12˙5 
5 oon ene ee eee 76:0 120 13°0 
do. for . . . 706 113 181 
Government. vee 11 55 195 Te 
British < Dartford ** „ .. 79 i 
Curtis and Harvey .. a 0 ao 147 
Chinese eco 900 eee e { 2 1 a 
I i rtin ove eee 0 ooo À p * 
ai meet . 760 180 110 
Sweden, Government... eee aes 95 119 5 3 
Dutch, artillery. 0% coe ooo ooo 700 115 177 
Russian eee eee eee 73°78 12°68 18°59 
Bernese . eco ee . 760 100 140 


The products of gunpowder on combustion 
wary considerably, and are more complicated 
than theory would indicate. The late Sir John 
Burgoyne gave the following as resulte of the 
analysis of eleven samples of merchants’ blast- 


a © | 2 
ng 3 33 j 
11 A EF E 
o 4 25 

1 >) Haid to be of same manufacturers, (72°5 25°0 25 
2 -> but procured from different dealers 66.0 825 1˙5 
89 coo ae a 885 wae * 660 320 2-0 
: Said to be from same manufacturers, 790 re 10 
but from different dealers : $ 3 

; me 85 55 
8 ? Same manufacturers. utero 320 20 
9 730 25:5 15 
10 > Same manufacturers ... dis 4 3780 28˙5 15 
78˙0 250 20 

Good Government powder. „% 750 250 — 


With the | Charcoal 


Combustion. 
By By 
weight. volume. 
Sarpan of potassium .., 890 eee 86°17 — 
Car nate ” ove eos eee 20°78 = 
Hyposulphite ,, i i 177 — 
) c eee eae ees eee 00 2°60 — 
Sesquicarbonate of ammonium 85 2°66 — 
Salphur coe oct ove s.. ee 1°16 — 
it gen eee eee 2 00 ee e 10:06 35:33 
Carbonic anh. de sue i 21:79 48'90 
i ponio oxide... eek ie wee 515 ee 
yarogen ... ose eee ee ooo £ ; 
Sulphydric acid e 55 898 0°23 0°67 
Marsh gas... 385 ss axe 0°49 3°02 
eee vee aoe ry} 0°68 — 
100°00 100°00 
8 8 8 8 8 3 
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The pressure under which the products are 
developed affects the results. Carbonic 
anhydride increases when the pressure is in- 
creased and carbonic oxide decreases. The 
solid products show greater variation. 

The weight of a grain of gunpowder, accord- 
ing to Gay Lussac, is equal to 0'9 of an equal 
bulk of water. This, however, varies accord- 
ing to quality. 

Observers differ very much as to the amount 
of heat resulting from the combustion of gun- 
powder. According to Bunsen and Schinsch- 
koff. one grain of sporting powder evolved 
sufficient heat whilst burning to raise the tem- 
perature of an equal weight of water to 619°5° 
C., after allowing for corrections. The same 
give the temperature of the flame at 2,993° C. 

There is also a great divergence as to the 
space occupied by the gases resulting from the 
combustion of gunpowder. ° 

The quality of gunpowder is tested various 
ways. Place a dram on a piece of clean writing 
paper, and fire it with a red-hot wire. If the 
powder be good the flame will ascend quickly 
with a good report, the paper will be free from 
white specks, and no holes will be burnt in it. 
When fired on a clean sheet of copper no foul- 
ness should be left. These are good tests in 


skilful and honest hands, but by mancuvring to thick bamboos, 18ft. or 20ft. in ! 


or unskilfulness will not yield a correct result. 
Good powder is of a dark slate colour, the grains | 
do not cohere, and possess a certain firmness 
well known to the practised examiner when it 
is rubbed between the thumb and finger. Old 
and deteriorated powder becomes brown, and 
bad powder a decided “foxy” colour. It 
should not absorb more than 12o0z. of moisture 
per 100lb. when exposed to the atmosphere, and 


the extent of 1 cent. ness increases 
the durability of gunpowder. Glazing is not 
necessary, but protects it from damp. 

The projectile force is proved by means of a 
Sin. Gomer mortar, which has a conical cham- 
ber. Great nicety is required in placing the 
bed horizontal and laying the mortar at an 
angle of 45°. From this a nicely turned 68- 
pounder shot is propelled by 20z. of powder, 

laced carefully in the bottom of the chamber 

y means of a funnel, and fired by a piece of 
quick match in the vent. The average of three 
discharges is taken to indicate the force of the 
powder in this respect. Care must be taken to 
observe that the mortar does not get materially 
heated, etherwise the proof will be too high. 
New large-grained powder should give about 
270ft. The force of gunpowder depends on the 
elasticity of the gases. and the greater or less 
rapidity with which these are developed. 

When powder is thus proved there are some 
precautions to be observed. The mortar must 
be well sponged after each round, and well 
washed out and dried after the proof of each 
sample. The temperature of the metal must 
be also attended to, for I have witnessed it rise 
80 irregularly and rapidly that the business has 
had to be stopped until the piece cooled. The 
reason of this will be seen by placing a board a 
short distance in front of the muzzle. When 
the piece is cold a considerable uantity of un- 
consumed grains will be found to have been 
discharged ; but, when the mortar has become 
heated, the quantity of this unconsumed pow- 
der is materially lessened, and with sufficient 
heat disappears altogether. 

When we speak of “strength” as regards 
war powder, the power of discharging a pro- 
jectile a distance is meant. There is another 
kind of strength that is quite different, result- 
ing from the too rapid evolution of the gases. 
Hence the necessity for having it of a larger 
grain, known as L d, for cannon, and our new 
monster guns have compelled the manufacture 
of pebble or prismatic powder, to reduce the 
rate of combustion whilst the enormous pro- 
ectiles employed are moving out of the piece. 

he effect of a too rapid evolution of the gases 
may be exemplified by the case of fulminating 
silver, two or three grains of which will burst 
an o y gun-barrel, flatten the leaden 
bullet as with a hammer, and yet project it a 
very little distance, so that the power of the 
gases is spent in overcoming the inertia of the 
5 very little remains for the projection 
of i 

The“ agneeaster“ of the Hindus, a kind of 
rocket, has already been referred to, and we 
cannot leave this subject without some further 
remarks on these missiles. Congreve’s rocket 
is the one most prominent in the British 
service, but Sir William never laid claim to 
originality in the matter. They were well 
known in Hindustan, and in the “ Memoirs of 
Eradut Khan,” a Hindu nobleman, translated 
by Captain John Scott, of the Company’s 
Service (London, 1786), “ a rocket’s flight” is 
frequently given as a measure of distance. 
The translator, in a note at page 36, says: 
“The rocket in India is used in war, and the 
chamber being made of iron does execution 
wherever it strikes, but cannot be sent in true 
direction ; it will reach from 800 to 400 yards.” 

The rockets used in the service do not at all 
come up to the ideas formed of them by Con- 
greve, but they are so erratic that larger ones 
are at present impossible. Should any means 
be discovered by which their flight can be con- 
trolled, other results might be obtained. 

0 what N K emplated as regards 
size bas, according to onel Sym 
exceeded. At p. 173 of 5 
he says: — 
strikingly grand. 
were trunks of 
ference; these were bound by strong ligatures 


ength. They 


rose to a great height, and, on descending, 


emitted various appearances of fire that wer 

very beautiful.” At p. 432, referring to vet 
larger rockets, he says:. The trunks of trees 
bored in the manner of a pump, were used : the 
cavity of the cylinder Qin. or 10in. in diameter, 
the wood 2in. thick, and length from 12ft. to 
20ff.“ Some of these rockets are said to 
weigh from 1,000 to 2,000 pounds. 
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In Siam sach instruments are used as means 
ef exeention. The criminal being bound to 
one it is discharged perpendicularly, or along 
the ground, and the unfortunate creature is 
thus put to death in a most cruel manner. 

It is not intended to enter upon the con- 
sideration of fire-arms, but one or twocuriosities 
in ordnance may be mentioned, as the organ 
gun“ of the fourteenth century, constructed in 
threp tiers to throw 140 balls at once; steam 
guns, alluded to by Denys Papin in 1688, and 
a revolving “ portable gun or machine, called a 
Defence.” It was mounted on a tripod, and had 
a single barrel and a rotating chamber-piece 
containing six or more chambers for charges. 
When these were all discharged the chamber- 
piece could be unscrewed and removed, and a 


glued. C is a stick of gas carbon, about one 
inch long anda quarter of an inch thick in its 
greatest diameter, resting by a point in a cup 
hole made in the lower block, B. These blocks 
are of gas carbon, and are attached to the 
soundboard, 8, through which the wires pass 
and enter their substance. The gas carbon is 
preferably tempered in mercury, but it is not 
absolutely necessary: so that with a few bits 
of retort scale and two pieces of wood those who 
have a telephone and a battery may make the 
most sensitive acoustical instrument yet in- 
vented, not excepting the human ear, for the 
microphone rondara audible sounds that would 
te inappreciable by the ear, and, in the words 
of Prof. Hughes, we may now hear the 
“ beating of a pulse, the ticking of a watch, or 


eharged one put in its place. The patentee | the tramp of a fly” a hundred miles away. 


provided chambers and bullets of various 
shapes, some for shooting square bullets 
against Turks,” and others “for shooting 
round bullets against Christians!“ 


PROF. HUGHES’ TELEPHONE. 


ib the annexed sketches we illustrate some 
of the apparatus employed by Prof. Hughes 
in his recent experiments on sonorous vibra- 
tions. His paper (see p. 235) will have made 
our readers familiar with the principle of his 
discovery, so far as it is understood, and we 
have now only to give a brief description of the 
simple apparatus he employed, which, it will 
be seen, can be readily made by any one. In 
his first experiment Prof. Hughes took a piece 
of glass tube and nearly filled it with “ white 
sitver powder,” a mixture of fine zinc and tin; 
the ends of the tube were stopped by plugs of 
gas carbon long enough to slightly compress 
the powder, and kept in place by means of seal- 
img-wax. Wires from each makea circuit with 
a battery and a galvanometer, which latter is 
found to be deflected when a strain is put on 
the glass tube, eitber tending to elongate or 
to compress it. The deflection is, of course, in 
opposite directions. We need not here inquire 
whether or not the explanation suggested is 
true, for, as a matter of fact discoveries follow 
ane another so quickly nowadays, that the hypo- 
thesis of yesterday is frequently destroyed by 
the facts of to-morrow. Prof. Hughes seems to 
have very quickly appreciated the importance 
of his discovery, and accordingly laid one of 
the tubes of “‘ white bronze” over a simple 
resonant chamber (a child’s money box with 
one end knocked out). The apparatus is re- 
presented by Fig. 1, in which the glass tube 
(about 3in. long by zin. in diameter) is seen 
affixed by sealing-wax to a resonating chamber 
made of thin pine. One wire leads through a 
battery to one pole of the telephone, and the 
other goes direct to the other pole. Speech 
and song uttered at the mouth of this resonat- 
1 chamber are delivered with surprising 
volume by the Bell telephone. Such a result 
having been obtained, it beccame advisable to 
ascertain what was the best material, and then 
Prof. Hughes discoveres that almost anything, 
not homogeneous in ita nature, would answer 
the purpose; but as explained on p. 235 the 
greatest success was attained by means of 
willow charcoal, the pores of which contained 
mercury in a state of fine division. As a 
matter of fact, however, any mechanical struc- 
ture containing a good many joints would 
appear to be capable of becoming a transmitter, 
and in Fig. 2 we illustrate perhaps the most 
amusing of the discoveries made by Prof. 
Hughes. Two of the common wire nails secured 
by sealing-wax to a piece of board, and con- 
nected by wires with the hattery and the tele- 
phone, from a resting place for another nail, 
which when in the position indicated is a sensi- 
tive transmitting telephone, the little rail com- 
municating to its fellows the vibrations it re- 
ceives from the words or the notes it bears. 
The very simplicity of this apparatus gives the 
subject an air of ridiculousness, which, how- 
ever, is speedily suppressed by one of astonish- 
ment when the effects are appreciated. The 
effect is improved by the use of 10 or 20 nails 
built up log-but fashion, as Prof. Hughes ex- 
plained, but after all, the material for further 
experiment will undoubtedly be gas carbon, 
because it does not oxidise. Fig. 8 we illus- 
trate a microphone of the simplest kind. F is 
2 baseboard, to which a thin soundboard, S, is 


The above form of microphone is, however, 
too sensitive for ordinary use, as it takes up 
every sound, producing a pandemonium of 
sounds in a comparatively quiet room. 

In order to hear the tramp of a fly, the micro- 
phone is constructed as in Fig. 4. 

A, stick of carbon ey the round 
compressed pencils used for electric light), 
pivoted on its brass support at C, and resting 
by the slight pressure of its weight upon a 
small block of metallised charcoal (blow-pipe, 
box wood, or any hard N charcoal will 
serve); the wires are connected to the pivot 
support at C, and charcoal B. This structure 
is fastened to any small board, D, of pine, zin. 
thick, 3in. or 4in. square. This will also trans- 
mit perfectly articulate speech if spoken to not 
closer than 1ft. ; if louder tones are desired put 
a small weight on A, and speak within a ew 
inches of the microphone. 

The telephone transmitter is a very similar 


arrangement, except the lever, A, has an ad- 
justable spring to increase or decrease the 
pressure, according to its uses; and the block, 
B, consists of two separate pieces of pine char- 
coal, the upper one simply attached to the 
lower one by a hinge of paper. With this 
latter arrangement the finest inflexions of the 
human voice become perceptible. Individual 
voices are clearly distinguishable, and it 
becomes an absolutely perfect reproduction of 
the sounds spoken in its presence. 


ERUPTIONS AND EARTHQUAKES IN 
THE YEAR 1877. 


‘WHILE the advantage in statistics of 
volcanic phenomena fully appears onl 
where the data of several years are ae | 
a survey of the phenomena of one year yet 
presents many points of interest. In a recent 
number of Naturforscher, M. Fuchs affords 
such a survey for the year 1877, from which 
we take the following :—Five eruptions of 
different volcanoes occ during the year. 
The eruption of the South American volcano, 
Cotopaxi, lasting from 25th to 28th June, had 
a regular, and (for this volcano) very charac- 
teristic course. From the phenomena it is to 
be designated as an ashes and mud eruption. 
Though the opinion of Humboldt, that the South 
American volcanoes produce no lava, has long 
been shown to be erroneous, and Cotopaxi first 
gave a large stream of the substance in 1853, 
there are still large quantities of ashes thrown 
out by this volcano without lava. Mud streams 
are frequently associated therewith, and are 
due to various causes. They wrought great 
devastation, especially in the valleys of Chila 
and Tumbaco, and in the former several 
hundred men perished ; the ashes spreading in 
the air changed the day into dense night, and 
even penetrated into the interior of closed 
rooms. 

A most remarkable eruption of 1877 took 
place on the island of Hawaii. Twiee inter- 
rupted, it found a path for itself in three 
different places—thereby showing that one and 
the same source of eruption may, according to 
the time and circumstances, use any of the 
numerous channels present in Hawaii for out- 
burst. The first portion of the eruption ap- 
peared for 6 hours on the 14th of Febraary in a 
small secondary crater, near the top of the 
Mauna Loa, and was distinguished by the 
magnificent pine-like form of the column of 
smoke, which was estimated to rise 5,000 
metres. On the 24th of February the second 
act occurred in the bay of Kalukeakua, known 
as the scene of the murder of Captain Cook. 
There was also a submarine eruption lasting 
two days, in the middle of this bay, which is 
surrounded by pre-historic volcanic products. 
On the 4th of May, the eruption again found 
ita ordinary outcome through the long solidified 
lake of lava of the Kilauea. Then ap 
once more the grand spectacle of lofty foun- 
tains of lava, which has only been witnessed in 
this giant crater. In the space of six hours, 
fountains of lava sprang up, now here, now 
there, out of the large cauldron, and so 
numerous were they that at one time more than 
fifty were observed in action at once, some of 
them being as high as 30 metres. 

The third eruption was tbat of the small 
Japanese island volcano, Ooshima, from 4th 
Jan to 6th or 7th February. Violent 
noises and dreadful earthquakes actompanied 
especially the large eruption phenomena on the 
20th January and 4th and 5th February. 

On the 11th of June an outburst occurred in a 
hitherto almost unknown volcanic region in 
Colorado, South California, about 60 English 
miles from Fort Yuma. As little known is the 
submarine eruption which took place on the 
15th of June on the coast of Peru. 

The number of earthquakes in 1877, of which 
M. Fucbs had information, was 109; this is just 
about the average number obtained from his 
observations, extending over thirteen years. 
They are distributed as follows over the 
seasons :—Winter (Dec., Jan., Met. 33 earth- 
quakes ; Spring (March, April, May), 31 earth- 
quakes; Summer (June, July, Aug.), 11 earth- 
quakes; Autumn (Sept., Oct., Nov.), 34 earth- 
quakes. On fifteen days several earthquakes 
occurred in different places. 
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Certain regions, such as Peru, Bolivia, Tokio THE LATHE—V 
in Japan, and the island Ooshima, were visited e 
eatthquake-periods, consisting of a large By FreD. Horrmann, Engineer. 
number of shocks and concussions, now weaker, N handle, to reverse the saddle, should be 
now . while other places were re- plenty long enough, as the saddle often 
peatedly visited by earthquakes which were! gets stuck so fast from rust that it is next to 
separated by long periods of rest. Among the | impossible to move it. If there is a gap in the 
may be specified the following :—W estern | lathe, care should be taken that the rack comes 
Oden , 2nd and 10th Jan.; Judenburg, 4th out so far that the pinion does not come off 
Jan., 27th and 28th Dec. ; Forest in Steiermark, the end when the saddle is moved up next to 
12th Jan., 5th Sept.; Rattenberg in Tyrol, 8th | the faceplate. Of course, the leading screw 
April, 11th Oct.; Bad Fiiffer in Steiermark, 4th, | must be outside the radius of the gap. As 
th, 24th and 25th April, 12th Sept.; Callao, 
22nd April, 14th May, 9th Oct.; West Switzer- 
land, 2nd May, 8th Oct., 30th Nov.; Lisbon, Ist 


wrought iron, but when they are forged they 
often appear witb a crack at the top and 
bottom (see Fig. 2), which looke very bad. 
Sometimes carriers are made square inside, for 
driving mandrels with square ends, and tops 
for making chasers. Asa general rule, small 
work that has a hole in the middle (see Fig. 3) 
is turned best on a mandrel—such as brushes, 
glands, flanges, &c. The mandrel should, of 
course, run true, not merely to turn out work 
true, but because in turning flanges and glands, 
it is impossible to turn the work clean and not 
leave a fin (if the mandrel is not true) without 
sending the knife tool right into the mandrel 
(see Fig. 4); and any one that has handled 


FsCO.f 


and 4th Nov., 22nd Dec. 
The earthquakes in Switzerland had a re- 
markable extent ; the first of them, on 2nd May, 
—— ha ve passed outwards from the lake 
f Zurich, and to have reached eastwards 
beyond Glarus and St. Gallen, westwards as 
far as Mühlhausen in Alsace, northwards into 
the Black Forest. More violent, and still more 
extensive was the earthquake on 8th Oct, which 
was strongest in Geneva (so that e.g. chimneys 
were thrown down), and which passed from 
this over the Cantons of Geneva, Waadt, Wallis, 
Neufchatel, Freiburg, Berne, and Baselland. 
Beyond Switzerland it was traced in the 
French nents of Drôme, Isère, Rhone, 
Savois, Jura, Doubs, and in the Belfort 
district, as also at Mühlhausen in Alsace. The 
extension westwards was thus much further 
: „where the Alps seem to have 
ed it, for only the flat and hilly canton 
ets were affected by it, and the movement 
only in the broad Rhone valley into 
the Alpine region proper, as far as Sitten. 
This is the more remarkable, because the Jura 
— ig no obstacle to the extension 
es The greatest width of the strip of 
land affected between Lyons and Sitten was 
about 200 kilometres, the greatest longitudinal 
extension from Valence to Mühlhausen 337km. 
To the extensive earthquake-regions of lands 
hich have few earthquakes belongs the shock 
2 h April, in the eastern Alps, which reached 
om lower Steiermark to the lower part of the 


The most violent earthquake of the period 
occurred on the 9th May, on the west coast of 
South America. Both in its course, and in the 
ent it had a remarkable 
similarity to the great earthquake of 30th Aug., 
1868, in the same region. The centre of the 
conc! lay in the desert of Alkama, where 

small harbour towns of Cobija, Autofagarta, 

ay and others, were almost entirely de- 
The movement was propagated 
thence over the greater part of Bolivia. The 
concussion of the ground was followed by a 
motion of the sea, a so-called earthquake-wave, 
which ht great devastation along the 
coast of South America. In Chanavaya the sea 
te aa at first—in all other places, the high 
e (in some cases reaching 20 metres) seems 

to have been first observed. This hill of water 
rushed over the flat coasts, and left frightful 
ruin in its track. In Iquique 600 men perished 
> inundation. In Chanavaya the majority 

e inhabitants saved themselves by flight 

the higher points, but even there, through 
the dash of the water to the ridge of the hill, 
many lost their lives. The ships in the different 
wrbours were partly driven against each other, 
andshattered or torn away from theiranchorage, 
and hurled by the wave on to the sand. At 
n far inland, half- buried in sand, 
e ] American steamer, Wateron, which 

1 been carried thither by the earthquake 
wave of 1868 ; the wave of 9th May, 1877, lifted 
e again, and carried her 2} km. further. 
Mejillones, Tocapilla, Sampoca (70 


much machinery knows the value of “ harageing”’ 
or taking off the fins and burrs to prevent 
them scratching the hands, and in the case of 
glands cutting the piston-rod, and, in oil-cups 
and bearings, the finns finding their way in. A 
mandrel table is a very useful thing. Itisa 
cast-iron table, with a round hole at the top, 
which may be filled up with cast-iron bushes 
till the hole is a little larger than the mandrel. 
A wooden mallet should be used (Fig. 5) for 
driving in mandrels, and to save using very 
large mandrils for flanges, a dummy flange is 
hammered first on to the mandrel, which in its 
turn is fastened into the bore of the flange. 
In turning such things as crank-handles (see 
Fig. 6), if the tool is not quite sharp, 
a ridge of little dents will appear where 
the tool enters the work. The same thing 
happens in turning oval glands, where the 
corners must generally be left quite square. 
In turning brass, if the tool (see Fig. 7) 
is at all blunt, the rubbing of the tool will 
produce heat enough to turn the copper in the 
brass quite blue. Brass-turning should not 
have that leaden bluish tint, but should be clear 
cut all over. Brass has more of the nature of 
cast iron in turning, and as it is very soft, cam 
be turned at a high speed. Of course, any 
brass casting, such as valve seatings, &c., that 
must be at a particular place, necessitates 
having the whole casting of yellow brass. In 
turning brass the work often gets very hot, and 
it is necessary for the turner to use gloves (see 
Woolwich Arsenal). Brass also flies more than 
cast or wrought iron, and is apt to get into 
one’s eyes and blister them—that is, leave a 
small raised blister in the eye-ball that feels 
for some time as if the turning was still in. 
Most lathesmen keep their tools in the inside 
of their bed, but a good plan is to have a little 
wooden shelf put up to hold the articles to be 
turned. Everything in the lathe should be 
placed so as to be handy, especially the handle 
for pulling the strap on and off—that is, the 
handle or cord should be able to be reached 
when the turner has his face close to the work. 
As to whether a cord, or handle, or loop of 
chain is best, the fixed handle has the advan- 
tage that it does not so often get out of repair 
as the cord, and is always in its place when 
wanted, which cannot be said of the cord, which. 
swings about. In small plain lathes for turn- 
ing and chasing half a dozen may conveniently 
be driven off an auxiliary shafting, and the 
lathes turned on and off by merely pulling off 
the belt. If in this case there is any danger of the 
lathe (see Fig. 8) going on from the strap always 
turning round, the nuts of the bearings, or the 
back centre pin, must be screwed up, which 
will soon stop it. At first sight it might be 
thought that shifting the strap would take 
longer than moving a handle, but the reverse 
is actually the case. The centres of a lathe 
cannot be made too hard, and there is plenty of 
body in them te prevent them snapping in half 
(as of course in hardening anything it does not 
matter how hard you make it if it is not likely, 
from its shape, to break when hardened), and 


the angle of the point should not be too small, 

or the point of the centre will ride on the 

bottom of the centre punch hole, whereas the 

point of the centre should be clear (see Fig. 9). 
(To be continued.) 


miles from Zquiane), and Arica are almost 
destroyed. uaxillos, Iquique, Mol- 
landa, and the Chilian harbours of Chero and regards the saddle, it should have plenty 
Carrizol suffered much. The action of this of room for fixing on stays, for sliding 
i extended from 12° to 32° south latitude. |long shafts, and should have gutters for 
The earthquake-wave was propagated over | clamping, and for what is, perhaps, more use- 
the ocean, and especially affected the Sandwich | ful, for putting the end of the carrier in. (See z rep 
a where the town and bay of Hilo, on | Fig. 1.) A word about carriers in passing: „ TIR Brazilian Ceran Sy a maah oe 
the west coast of Hawaii, were most devastated. | the screw should be steel, with an eye for a ae . * p lacio aaile 
At first the sea drew back, and then, about an steel tommy-bar. Although it is very awkward will saig wie s there. j 
hour later, rushed far inland, as a steep hill to have the screw too long, yet it should be] Ir is said that the German Government has given 
of water, 5m. high. The wreck of the destroyed | long enough to take up any diameter, however | a secret but general order that all articles used in 
ills of Waiakea, the magazine and harbour | small. They are very good when made of the Government establishments must in future be 
of Hawaii, is still to be observed. malleable cast iron, or cut out of the solid in | of home manufacture. 
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THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.* 


Br Joun WArsoN WARMAN, 
Associate of the College of Organists, London. 


PART I.—GENERAL TREATMENT IN 
MANUFACTURE. 
0. Ir 


may, I think, be safely laid down that 

Light pressures will be more agreeable 
to persons stationed near—at the same time 
they will make less of the Organ. Heavier 
pressures will often be unpleasant to the 
player if he be close, but at same time will 
assuredly make the Instrument much more 
valuable asa controlling power. Act, therefore, 
aecording to circumstances. Thus, imagine 
such a building as All Saints, Margaret-street, 
London, which will seat only about 500 or 600 
persons, and has an organ, placed on ground, of 
four Mans., how very unwise would it be here 
to employ heavy pressures; 24—except for the 
Solo, and, perhaps, part of Ped.—would ob- 
viously be ample. On the other hand, suppose 
a mounted Instrument of, say, two Manuals 
and 20 Stops, in such a building as the Agri- 
cultural Hall, Islington—a 24 pressure would 
be here almost worthless. The Organ in the 
Parish Church, Faringdon, Berks—by Nichol- 
son, of Worcester—presents an example of 
insuficient pressure. The church is of large 
and much broken plan, and has a heavy central 
tower carried on thie huge piers and a corner : 
the Instrument has a 21 wind throughout, 
and being placed in a chancel chapel or large 
mortuary chamber, can hardly be heard by the 
congregation unless they keep tolerably quiet; 
the workmanship is excellent throughout, so it 
cannot be there the fault lies. 


f. Bear, also, carefully in mind that the 
heavier the wind the more the touch will be 
imperilled. There are, it is true, Compound 
and Balanced Pallets, which may be employed 
when desirable, but the former do but diminish 
the pack or pluck, and the latter, though they 
nearly or quite get rid of it, yet are not adapted 
for general purposes; besides, all are more ex- 
pensive than the ordinary (see fully in Depart. 
of PALLETS). Remember, also, that the touch 
resistance must be calculated from the Sound. 
ing- ice, and this is affected by the Couplers; 
thus an Instrument with Great, Choir, and Solo, 
might have a 4in., or even stronger wind for 
latter, so long as there existed no Coupler Solo 
to Great; the Great and Swell, say, of 10 and 8 
stops respectively, to admit of uniting, would be 
kept to not over 3in. ; the presence of Solo to 
Great would at once involve Pneumatic action, 
or at least Balanced Pallet. 


g. I will now give a few examples which I 
think likely to be practically useful. First, 
however, look carefully at BoRROwIx (from 
one Clavier to another). 


h. CHAMBRR Ornaans. These do not require 
much consideration; from 2in. to 2}in. may be 
eonsidered their best pressure ; the former may 
be used in usual cases, but if the Instrument 
have two or more Manuals, or be in a fairly 
large room, the 24 may be employed either for 
the whole ora portion. A very excellent little 
practice Chamber Organ might be made with 
Choir, Great, and Ped., on 2in. ; Swell and Solo 
on 24. The presence of a Reed need not neces- 
sarily here involve the use of heavier pressure ; 
a very satisfactory quiet Oboe or Clarinet can 
be obtained with two inches of wind. 


h. h. As Organ enlarges, say beyond nine 
Registers, of course treat with respect to pres- 
sure more and more as a Concert Instrument, 
provided the size of room or hall in which 
placed be commensurate. 


i. CoHurcnH OndAxs. These demand more 
consideration; their normal pressure may be 
considered as ranging from 2tin. to 3in.; this 
is exclusive of Pneumatic Action or other 
Motors, of Solo Organ, and in some cases of 
Reeds generally, and of loud portion of Pedale. 


J. One Manual. Very great latitude may be 
allowed here. A “ one-row' Church Organ is 
always more or less of a makeshift and rarely 
large; its pressure may easily range from 2}in. 
to 4in., or even more, according to size or 
acoustic qualities of building, size and location 


* All rights reserved. 


of Organ, character or intelligence of congre- 
gation, &. 


exercised here; as a rule, if there be no Pneu- 
matic it will not be advisable to go higher than 
3in. (average) here, for the two Mans. must 
admit of being united, and it is hardly worth 
while to have anything heavier for the Pedale. 
If two pressures be employed, the Great might 
have 21, and the Swell 3}, the Ped. having its 
Reed-and-Chorus portion on the heavier, and 
the remainder on the lighter. 
Organ 
4 to 6 on Swell, the whole might, perhaps, be 
on 3}. 


p. Three Manuals, consisting of Gt., 8w., and 
Solo. See CONCERT INSTRUMENTS (14, a). 


q. Four Manuals. These being hardly, 
strictly speaking, Church Instruments, are 
treated of more fully in CATHEDEAL ORGANS, 
next. 


r. CATHEDRAL ORGANS. Three Mans. will be 
the smallest that ought ever to be allowed in a 
Cathedral. Study all that has been said with 
respect to Church Organs, ante; the same 
general rules applying in most cases, except 
that Pneumatic Motors and large Pedales 
ought now to be freely granted. It might seem 
that in Cathedral Organs, the building being 
so much larger, great increase of pressure will 
be required. In practice, however, it is found 
that this is not so, provided the Inst. be well 
placed: thus, the Salisbury Organ on the 
screen proved itself adequate to the Choral 
Service for very nearly a hundred years. The 
secret lies in the good acoustic qualities of most 
of our cathedrals, and the absence of the un- 
tutored roar of ‘“ congregational singing ;’’ 
the trained Choir, to whom the services are 
usually committed, being perfectly under com- 
mand even with a very few Stops. But it 
must be carefully borne in mind that, as these 
buildings become more utilised for Diocesan 
Festivals, popular” services, and the like, 
the necessity for both larger and a more 
heavily-winded Instrument becomesimperative. 
See more fully in next. 


g. Four Manuals. Here we are, or at least 
ought to be, at once in full latitude; Pneu- 
matic, Tubas, &c., being now matters of course. 
Even here, however, there will be no necessity 
for running riot among heavy pressures; See 
preceding. The Tubas and, Solo generally 
must, of course, speak out; but the complete 
Organ obviously requires its delicate as well as 
its heavy effects, and this must not be lost 
sight of. 


t. For a Cathedral of moderate dimensions, 
with few occasions on which other than trained 
singers are employed, and these not in large 
numbers, and assuming the Organ well 5 
the foregoing treatment laid down with refe. 
rence to Church Instruments will suffice for 
the softer portions; but there remain here 
the Solo, the Heavy Reeds, and the Motors. 
The Solo itself is, or should be, divided into 
two portions—viz., the Tuba Organ, comprising 
from one to four Reeds on a very heavy wind; 
and the remainder, consisting of Flue, and 
softer Reed work; the pressure for the former 
will, of course, vary with circumstances, though 
it must never be other than strong, or the pipe 
ceases to be a Tuba.” 


u. The Organ (by Bryceson) in Mr. Holmes’s 
concert-room at Regent’s Park, of 65 Sou. Stops 
(contraction of Sounding) has its Tuba on 
6in.; this may be considered as light a wind 
as should be allowed for this Register. Next 
comes the Organ (by Hill) presented by Mr. 
Houldsworth to Manchester Cathedral, of 
40 Sou. Stops, which has its Tuba on 8in, 
The Leeds Town Hall Organ, 93 S. S. (Gray 
and Davison), has 10in. for this Register; 
and the Crystal Palace Festival Organ, 65 S. S. 
(by the same builders), has its single Tuba 
on llin. In a Stock Specification, printed 
by Lewis, he names 18in. for Trumpet 
Organ” of a large Instrument. The chief Tuba 
at the Liverpool Hall is 20in.; the Albert Hall 
is, I believe, still heavier (both sets by Willis). 


v. 9in. may be set as a useful Tuba pressure; 
use lower in a small place, may use higher 
in large; where Tubas are few (as only one 
Stop, as is often the case) may also use higher, 
when very great power is wanted higher still, 
say 18 inches. 


w. With respect to the remainder of the 
Solo, a very good rule will be from half to two- 
thirds that of the Tuba, according to the rela- 
tive sizes of the two portions of the Solo. Thus, 
a 6-stop Solo, with only one Tuba, might have 
the five at 41 to 5, and the one at 9; with a 
very small Solo, as—say, 4 Stops—the three 
might be on Gin., the Tuba as before: but, asa 
rule, better keep to the half, unless more than 
two pressures used for Solo. The Solo Organ 


k. Two Manuals. More caution must be 


Also, if the 
be small, say 6 to 8 Stops on Great, and 


I should not recommend heavier than 
these, for either special Pallet or Pneumatic 
will become desirable, and, as a rule, these are 
not much worth while for no more than two 
Manuals. See also BoRRowINGSs (26 e. to end). 

IJ. Three Manuals. Church three-Man. 
Organs, perhaps, require more care in the 
pressure than any others, for on the one hand 
there will be a desire to do without Pneumatic 
if possible; on the other it will be incumbent 
to make the most of the Instrument. There can 
be no doubt that very satisfactory results may 
be obtained with a light wind; thus Green’s 
organ in Salisbury Cathedral had 24 Sounding 
Stops in three Manuals, all admitting of being 
united, and yet the touch quite free from 
heaviness ; the secret was, of course, the light 
wind—I believe Zin. This pressure was often 
used by that, in many respects, most admirable 
maker. As a rule, however, such is not recom- 
mended, except ina good-sized organ in a small 
church, and even here the Choir to Great might 
be dispensed with to allow of greater pressure, 
for the sounding size would be commensurate 
without the use of the Choir Organ. 


m. As a rule, where it is wished to avoid the 
Pneumatic, the best pressure will be 24 for 
both Great and Swell, the Choir to Great or 
to Swell (not Swell to Choir) being dispensed 
with; the pressure in this case for the Choir 
will be immaterial—it cannot well be lighter 
for there will be no lighter pressure present. It 
might, if very small, share the heavier pres- 
sure of the Pedale should latter have such; but, 
generally, in such an arrangement as this, 
one pressure of 24 throughout will be best. 
This is assuming the Gt. and Sw. of say 12 or 
13 stops each, where they are less a little in- 
crease may be allowed the Swell, say 23, and 
this may be shared by the Ped. ora portion of 
it. With a Gt. of 10 and a Sw. of 8 stops, and 
no Ch.-to-Gt. Coupler, 3in. may be used for the 
whole of instrument, or 21 Gt. and Choir, and 
3} Swell; Ped. shares the two winds, as already 
laid down (10, e.). 

n. When Great and Swell smaller than pre- 
ceding (this, however, is not advisable) either 
pressure might be still further augmented, or 
Choir-to-Great introduced. When the fore- 
going pressures and number of stops will not 
be commensurate, Pneumatic Action must 
be insisted on: in such case the Swell or 
portion of it (see InsTancgs, 11 a), and part of 
Pedale also may rise, as a matter of course, 
to 3in., or from that to 4in.; the remainder 
of Ped., tke Gt., and the Choir, taking 
say 2ł to 34. These pressures are, how- 
ever, often exceeded, even with only this 
number of Manuals. A 8 Man. Organ (by 
Harrison, of Rochdale), at Morpeth, has its 
heaviest wind 5in. St. John’s, Bethnal-green 
(by A. W. Coleman), has its Ped. at 6in.— 
quite too heavy in this case in author’s 
Opinion. St. Peter’s, Eaton-square, London 
(by Lewis), has Ped. 4 and 5}, and Great 33 
and 5}. The Parish Church, Ryde, Isle of 
Wight (Willis), has Ped. and Gt. Reeds 10}, 
Swell and remainder of Gt. 7in., and Choir 3}in. 

0. The foregoing are large Instruments, 
though of only 3 Mans.; still I cannot help 
thinking they must be over pressed. St. 
Bartholomew’s, New York, by Odell, of that 
city, has 41 Sou. Stops, on 3 Mans., and is at 33 
throughout: this, by account, is a thoroughly 
effective Organ. St. Alban’s Abbey, by Hill, 
furnishes an excellent specimen of an effective 
Organ at low pressure: the Great has 13, the 
Swell 18, the Choir 7, the Pedale 5 S.S.; the 
whole of the Mans. are at 23: there is no at Manchester Cathedral aforesaid is given as 
Choir-to-Great. The Swell and Great united same as remainder of Instrument—viz., 24, 
do not involve a very unpleasantly heavy | which is certainly too low for a Solo; (I can- 
touch. not help thinking the account is in error): 
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this excludes Tuba and Harmonic Flute, which 
are the only two on a heavier—viz., the Sin. 
aforesaid. The Leeds Organ just mentioned 
has this portion of Solo on Gin. for the Bass and 
7 for the Treble. The specification, by Lewis, 
just referred to, gives 9in. The Liverpool 
Organ has 15in.; at least, such seems the case 
from the account. 


x. It is, however, on occasicns when a large 
Cathedral is filled with a huge miscellaneous 
congregation—not only undisciplined and com. 
paratively ignorant with reference to musical 
matters, but totally heterogeneous as regards 
euch qualifications and experience as they do 
act possess (as well as not a little excited)— 
that the capabilities of heavy pressure are most 
severely drawn upon, and it may perhaps be 
laid down that then, and then only, may exces- 


the least amount of condensed gases are the bitu- 
minous coals, in some specimens of which won from 
near the surface no marah gas is to be found at all. 
The greatest amount of condensed gas is obtained 
from the anthracite coal from a considerable depth. 
The following table represents a few of many 
analyses of such gases mado recently in the course of 
a 5 investigation of the subject by Mr. J. W. 
omas. 

The results represent the total volumes of gas 
obtained, in many cases after several times beating, 
and, moreover, after the coal had been some time 
out of the mine, but the amounts given off under the 
circumstances would be nearly proportional to the 
above, so that the relation of the coals in this respect 
would remain the same :— 


Analysis of the Gases evolved from 100 grammes of Coul 
heated te 100° C. in vacuo. k 


Composition of Gas p. o. 


aive weighting become legitimate, or at any Total 
rate desirable. Sample. Mes 

ty, Even here, however, great caution and re- e CB A 
serve must 1 It is quite out of question to „ a 
transform the Instrument for the sake of occa- ; : 
sions that may occur perhaps once or twice a Merthyr Bituminous ...| 55:9 | 36:42 8 en 
year into a mere power-machi e almost unbear- | Rhondda Semi- bit. 73°6 | 12°S4| 0°64 | 72°51 | 14°51 
7 cee course inj- aaiae anise o lait des 


to increase the size of the Organ rather than 
the pressures, for sound will inevitably travel 
far enougb, even at the lightest pressures, if 
only the volume be sufficient. In such cases as 
this, therefore (say in such a Cathedral as St. 
Paul’s), a Choir of 3}in., a Great of 5, a Swell 
of 6, a Solo of 8 and 12 inches, will give good 
results, the Pedale shared between the 6 and 8. 


phen (To be continued.) 


Pembroke Anthracite ...| 555°5 | 2°62 93°18 | 4°25 


Mr. Thomas points out that in the South Wales 
district seams of bituminous coals are continually 
worked in safety with naked lights, while the seems 
of steam and anthracite coals are of a much more 
dangerous nature; also the character of the coal, 
whether compact or porous, will largely influence 
the evolution of gas; thus the steam coals, although 
containing less condensed gas, being more porous 
than the anthracite, the gas escapes from the former 
in much greater abundance than from the latter. 

Looking at the successive changes through which 
the woody fibre bas sed, in ita conversion into 
coal, in the light of the above fact it would appear 
that in the earlier stages the formation of carbonic 
acid and water was the principal action, while in the 
later stages the formation of a greater amount of 
march gas occurred. 

The quantity of gas issuing into a mine from the 
coal itself is dependent upon the extent of fresh 
surface which is from time to time exposed, and 
this quantity is found to vary according to the 
nature of the coal and the depth below the surface. 
The effect of the exposure of fresh surfaces 
upon the amount of gas issuing into the pit is well 
illustrated by the remarkably rapid falling off in 
the amount of fire-damp which occurs when the 
coal is not being. worked ; but, in addition to this 
source of gas, which is tolerably constant, there is 
the further source in the issue of from fissures 
and hollow spaces, forming what are termed 


EXPLOSIONS IN COAL-MINES.—I. 
ati By T. Wrts, F. C. S. 


HE following is an abstract of the lectures 
delivered by Mr. Wills before the Society of 
j :—The gases found escaping from tbe coal in 
coal-mines, as would naturally be expected from the 
chemical changes through which the coal has passed, 
and is at the present time slowly passing, are marsh 
gas, or light carburetted hydrogen or fire-damp, and 
carbonio acid gas. These are found mixed with 
variable small quantities of sulphuretted hydrogen, 
nitrogen, and oxygen. The marsh gas or fire-damp 
is by far the most important of these, amounting 
as it does to from 75 to 95 per cent. of the escaping 


gus. 
The following table gives the analysis of four 


Marsh | Carbonic ; 
Acid. Nit 


atte 3 n. 

J ae oo on. CO N. ` |“ blowers; the amount of such is obviously 
ss ates Í j likely to be very variable, and admits of little or no 
: eg ee calculatior, ie is on eee pompceiion is 
Benleith, ‘ea 75°86 1'31 22°83 approximately the same as of the gas condensed 
nee T within the coal of the seam from which such blowers 

Hehn... 85°22 3:27 7'98 procee d. nee i 
1 5 n many oases, in n e marsh gas 
ans W. f. 8 ove oe small traces of a more condensed hydrocarbon are 
Daniar, S.W.,  ...|. 97°65 0°50 1°85 obtained, which makes the marsh gas burn with a 


slightly more luminous flame than the pure gas 
would do ; probably this hydrocarbon is hydride of 
ethyl, C:H;H. The amount of gas escaping directly 
from the substance of the coal is, as has been already 
mentioned, approximately constant, and the neces- 
sary calculations for the proper ventilation of the 
mine under ordinary circumstances may be made. 
The fire-damp, to be safe, requires to be diluted 
with at least from 30 to 40 times its volume (mines 
with less than 1-40 of fire-damp in the air may be 
considered 5 air, and no less than this amount 
must be provided wherever the gas issues. It must 
be remembered that an air current once vitiated 
cannot be purified, but can only be diluted. The gas 
coming from ‘‘ blowers,” on the other hand, is quite 
uncertain. A fissure containing gas may be tapped 
at any moment by the stroke of a workman’s pick, 
or through the movement of the coal, and the gas 
that forthwith issues may do so with great rapidity 
or more slowly, according to the difference of pres- 
sure, aud it may be exhausted very speedily, or may 
continue to give off gas for long periods, sometimes 
even for years. There is seper danger when, in 
the process of removing the coal, faults or 
breaks in the strata are arrived at, as under these 
circumstances there are to be found, generally, in 
the neighbourhood of such “faults” large hollow 
spaces, which are usually fall of gas. Practical 
workmen state that occasionally a space within a 
mine, normally perfectly free from fire-damp, may 
within less than two minutes, become fall of explo- 
sive gas. On sinking a shaft at Whitehaven in 1733 
at a depth of 42 fathoms a considerable amount of 

damp was set free, a tube was carried from the 
pit, from the top of which the gas was burnt con- 
tinuously for more than two years, the flame being 


-M@eateined a trace of olefiant gas, carbonic oxide 1°36, 
anil ten 2°17, 
t Contained 90 hydride of ethyl. 


Wieso gases escape directly from the face of the 
coal, also throngh fissures which communicate with 
hollow spaces containing pent-up gases, which may 
cover large areas, and which empty themselves into 
the mine until an equilibrium of pressure is estab- 
lished ; also, though more occasionally, the gas issues 
from the floor or roof of the coal. Apart from the 
occurrence of such liberated comp gas, the coal 
contains within itself a quantity which has been ab- 
sorbed or occluded ; this occluded gas, so long as the 
coal is out of contact cael and sander a mioa 
pressure, will remain within it ; but, om exposure, 
tendency is for the larger part of the occluded gas 
to diffuse ont into the atmosphere ; at the same time 
an absorption of atmospheric oxygen and nitrogen 
takes place. The composition of the gas so contained 
within the coal is of very much the same nature 
as that issuing from undoubted reservoirs of com- 
p near the same district—a fact which 
would ra tend to indicate that it is not a case 
of true occlusion, but that the is held com- 
pressed within the interstices of the coal, as true 
occlusion would be selective rather than general, 
each being condensed in a different proportion to 
th- ethers. ; 

The amount of gas contained in this way is a 
very variable amount. Some coals are found to 
give off very little marsh gas, but more carbonic 
acid, while in others the marsh gas is more plentiful. 

ingly we have the difference between fiery 
coals and non-fiery coals. The coals which contain 
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some yards high. A jet of this gas was evolved at 
Wallsend, which likewise continued burning for 
some years, giving off the gas at the rate of 120 cubic 
feet per minute. In some cases, which are somewhat 
rare, the irruption of a blower inte a mine takes 
place with considerable violence. The following is 
a description of the issue of a blower into a colliery 
adjacent to that of Lundhill, near Barnsley, York- 
shire :—“ The fireclay floor of the seam was seen to 
heave at different points along the face, and pre- 
sently large fractures were made in it, through 
whic N was ejected with great violence, and with 
a sound similar to the issue of steam from a high- 
pressure boiler.” Sometimes, when the coal between 
a large fissure and the seam becomes thin by workin i 
the intervening wall gives way, at other times the 
issue of gas will be accompanied with a noise, as of 
the explosion of artillery; the pressnre under sueh 
circumstances must be very considerable. Sabse- 
wen to an explosion at the above-mentioned 
undhill Colliery, the pent up gas, still issuing into 
the mine in the higher parts of the workings, 
ported two columns of water 90ft. high, one 10%. 
and the other 11}ft. in diameter, corresponding to 
about 111b. pressure per square inch. When such 
large volumes of gas issue suddenly into a mine, 
even su ing that an explosion is prevented, the 
ventilation of sel will be seriously and some- 
times fatally interfered with. At the Tyne Main 
Colliery a blower suddenly broke out in the floor of 
the mine, which is stated to have given out from 
6,000 to 7,000 cubic feet of marsh gas per minute, 
and which continued for 12 months before it ceased. 
At the Oaks Colliery, near Barnsley, after an ex- 
plosion, the amount of gas passing out of the mine 
averaged 600 cubic feet per minute. At one time, 
at Wallsend, near the church, about four acres of 
fiery coal were worked at a depth of 150 fathoms, 
and they were drained by a 4-inch gas pipe, which 
was carried to the surface and there ignited, a flame 
of from 8 to 9 feet being produced, which' roared 
like a furnace; not less than eleven thousand 
hogsheads of gas minute formed the average 
supply collected in this 1 way from the four 
acres of coal. In the mines of South Wales Mr. 
William Galloway, one of her Majesty’s inspectors, 
has kindly calculated for me the amount of gas 
escaping from one of the pits in a given time, and 
states that it is of a heating value of about one-tenth 
that of the coal won from the same spot. The gas 
ordinarily issuing from the partly exposed face of 
the coal produces a slight hissing sound, particularly 
if the surface be wet; this is called by the miners 
“ singing coal.” 


THE TURNERS’ COMPANY’S PRIZES. 


HE Master, Wardens, and Court of Assistants of 
the Worshipful Company of Turners, ateording 
to their custom, propose to give this year their silver 
medal, the freedom of the company to, and (subject 
to the consent of the Court of Aldermen) will also 
obtain the freedom of the City of London for, any 
workman, whether master, journeyman, or appren- 
tice in the trade in England, who may send in the 
best specimen of hand turning in wood, and diamond- 
cutting and polishing. The subjects of competition 
will be turning in wood, throwing and turning in 
pottery, and diamond-cutting and polishing. 
competition in wood includes turning in both hard 
and soft wood. The qualities which will be consi- 
dered in awarding the prize will be the following— 
viz, 1. Beauty of Design, Symmetry of Shape, 
Utility, and General Excellence of Workmanship. 
2. Exact Copying, so that two objects produced 
(such as two cups, vases, boxes, or other articles) 
may be fac-similes in exact 


4. Ability to Turn, w Ci or Oval, in 
both Classes of Wood. 5. Novelty in 1 
of Turning or in * 6. ing and Poli 
is admissible, and if skilfully done, any addi 
effect produced by it will be cos » but it must 
be subsidiary to the turning. candidate may 


A bronze medal will be given as a second prize, and 
certificates of merit, as well as money prizes, will be 
awarded in this class, according to the discretion of 
the judges. 

The competition in 80 ineludes terra cotta, 
stoneware, earthenware, an rcelain. Specimens 
of work under this heading will be divided into three 
classes :—In Class A.—The freedom of the company 
and a sum of money will be given, and the freedom 
of the City of London will (subject to the consent of 
the Court of Aldermen) be obtained for the best piece 
of pottery thrown on the wheel in one piece, without 
joints, and not afterwards shaved or turned in any 
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way, or glazed. Form and execution wil) both be 


looked for by the judges. 
In Class B.—A silver medal will be given for the 
best piece of pottery thrown and t , the throw- 


ing aud turning both to be the entire work of the 
dame person. 

In Class C.—A silver medal will,be given for the best 
piece of turned or shaved pottery, ornamented by 
the runner or other hand tool; in this class incised 
work will be permitted, and the specimens may be 
glazed and coloured. Execution and beauty of form 
must be equally attended to. 

A bronze medal will be given to the competitor 
second in merit in each class, and certificates of 
merit and money prizes will be awarded, according 
to the discretion of the jud No competitor to 
send in more than two specimens, neither of which 
must exceed 30 inches in height. 

In the Diamond Cutting and Polishing competi- 
tion the Baroness Burdett-Coutts, who is a member 
of the company, has placed at the disposal of the 
court the sum of £20, to be distributed in this class 
among the competitors. The following are to be the 
conditions of the competition. Specimens of work 
under this heading will be divided into classes, as 
follows :—Class A.—Brilliants weighing more than 
one carat. Class B.—Brilliants under one carat. 
Class C.—Single cut. Class D.—Roses. 

In each class a prize will be given if the specimens 
entered arọ considered worthy, but the first prize of 
the freedom of the company and a sum of £10, 

ether with the freedom of the City of London, 
(subject to the consent of the Court of Aldermen) 
be adjudged to the candidate who shows the highest 
excellence of workmanship in the greater number of 
the above-named classes. In making their award the 
judges will chiefly consider the following qualities : 
—1.Symmetry of form and proportion. (N.B.—The 
stones should be no thicker than is necessary to pro- 
duce the maximum brilliancy.) 2. Accuracy in the 
finish of facets and excellence of polish. 3. Form 
and relative proportion of facets. 4. Perfectness of 
edge. (N.B.—The girdle should be even throughout, 
and polished up to a sharp edge.) 

In addition to the above-named prize there will be 
the silver and bronze medals of the company and 
certificates of merit, and £20 will be distributed 
according to the discretion of the judges. Candidates 
for the first prize must send in specimens of work in 
not less than two out of the four classes. 

Any specimen of work will be received, but in 

order to enable the judges the better to estimate the 
excellence of the work, candidates are requested, as 
far as possible, to send some of the following samples 
of work :—In Class A.—Two or three stones rangi 
from one to three carats each. In Class B.—T 
or four stones of any of the following sizes, weigh- 
ing 8, 12, or 16 to the carat, and 1, 2, or 3 grains. 
(In both Class A and in Class B some of the bril- 
Jiants should be round, if practicable.) In Class C. 
A series of stones Toya from 20 up to 8 to the 
carat. (N.B.—The single cut should have the tops 
cut with the star facets.) In Class D.—A few roses, 
20, 50, 80, 100, or 200 to the carat. (N.B.—The 
roses should be round, piesa thin edges and well- 
polished backs, and the usual amount of facets.) 
_ It would be preferred if any rough diamonds of 
important size could be submitted to the judges 
before being cut, in order that they may see the form, 
size, and quality of the stones, and that they may 
be enabled the more easily hereafter to judge of the 
remaining weight and brilliancy ; or, if possible, a 
plaster cast of the original crystal should accompany 
the finished specimen. 

Competitors in this branch are requested to send 
their specimens to Messrs. Hunt and Roskell, 156 
New Bond-street, marked Turners’ Company,’ 
during the week ending October 5th. 


Amateur Turning.—Past Master C. Christopher- 
fen has placed at the disposal of the company a sum 
ef £10 to be awarded as a prize for the best specimen 
of amateur work, in ornamental turning in either 
ivory or hard wood, executed during the period of 
. Any lathe apparatus may be used. 

‘The court has placed at the disposal of the com- 
petition committee a sum of £50; and the Baroness 
Bardett Coutts has, in addition to her gift of £20 
for the diamond er given £15 towards the 
wood and £15 towards the pottery money prizes. 

The different objects in wood, pottery, and 
amateur turning must delivered free at the Mansion 
House, London, during the week ending October 5th, 
and will be on view on Tuesday, October 8th, Wed- 
nesday, October 9th, and Thursday, October 10th. 
They must be each marked with a private mark or 
motto, and numberedand accompanied by a list, show- 
ing for each number the grounds on which the prize is 
sought. They must be accompanied by a sealed 
envelope, marked with the same mark or motto, and 
containing the name and address of the competitor, 
and his age if an apprentice, and in all cases a 
certificate of good conduct, and a certificate or 
declaration that he is in the trade, and that the 
work is by his hands only, and has been executed 
during the period of competition; the competitor 
may be required to do, in the presence of the judges 
a Be 35 of the work N ilar to the successful 
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(N. B.— This h will not apply to the 
amateur competition). 

No one who has already obtained the company’s 
silver medal, or a first prize in any of the previous 
competitions, will be eligible for a first prize this 


this catch the supporting ring may be turned 

knob at the back of the chuck (see Fig. 3), t 
enabling the circular rack to be unmeshed, and any 
jaw separately moved nearer to or farther from the 
centre than the others, thus making an eccentric 


year. chuck. By again meshing the pinions and rack 

a EIEIO — i see sesa tag AR pla yi 1 779 and * pouroa 

CUSHMAN’S COMBINATION LATHE proportionally abe laer BANOE aes tev, untae 
CHUCK.* steel, 


all shops where the work done varies 
constantly and greatly in size and sere it is 
desirable to have a combination chuck that can, 
quickly und at will, be made either concentric or 
eccentric (that is, with universal or independent 
jaws) without removal from the lathe-spindle. A 
8 chuck should be light and strong, easy to 
ndle, having a positive jaw. motion and a firm 
grip, and with no uncovered slots or spaces to let 
in dirt or chips. It may in some cases be an ad- 
vantage if, when the jaws are set eccentrically, they 
can be moved together. 


PHOTOGRAPHY AT THE LEAST RE- 
FRANGIBLE END OF THE SOLAR 
SPECTRUM.* 

By Carr. Asner, R.E., F.R.S. 


N two years ago I had the honour of 
reading a preliminary note on photegraphing 
the least refrangible end of the spectrum, and it 
seems that the time has come when I ought to re- 
deem the promise implied by a preliminary note 
and enter further into the subject. Last year, owing 
to a change in residence, I was unable to pursue the 
subject with any degree of activity, but during this 
last winter and the present spring I have made fair 
progress in my researches, the results of which I lay 
before the meeting. These results are principally 
photographs themselves, and the first to which I 
shall call attention is one taken through three prisms 
of dense flint glass, each of which had a vertical 
angle of 62°. They were placed at the angle of 
minimum deviation of B, and kept so. The f 
lengths of the collimator ond camera were 18 inches 
and 2 feet respectively, and a condensing lens’ of 6 
feet focus was employed to collect the light, the 
middle of the collimating lens alone being filled with 
solar rays. In front of the slit was placed a plate of 
orange glass, in order to cut off the suffused blue 
rays, which experience had previously taught me 
were inimical to the production of good negatives, 
owing to the light dispersed in the prisms them- 
selves. It will be noticed to what an enormous dis- 
tance below A the impressions of the bands in the 
ultra red are to be found. If the wave-lengths be 
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used as abscissæ, and the measured distances of the 
known lines be used as ordinates, it will be found 
if the waves be completed hand, that a wave- 
length of not less than 10,400 tenth metres is im- 
pressed. Roughly speaking, A is 7,600 tenth metres 
and D 5,900 tenth metres, by which it will be seen that 
I was within the mark when I announced that I had 
obtained photographs as much below A as D was 
above it. Now this negative, though interesting as 
a feat in photography, has no practical scientific 
value, as the ultra red is so tremendously com 

os the absolute wave-lengths could not be obtained 

rom it. 

About the time I read my last paper, Captain 
Tupman kindly lent me a speculum m grating, 
by Rutherford, having about 8,600 lines to the inch ; 
but it was ay lately, after removing its glass 
covering, that I was fully able to appreciate its 
value. In all gratings the red, or rather the ultra 
red, of the first order is overlapped by the ultra 
violet and violet of the second order, and the higher 
the order the more overlap there is. To remedy 
this, which was a defect for the purpose for which I 
required it, I placed before the slit of the collimator 
red glass, which completely cut off the yellow and 
only allowed a little of the green to pass. 
prisms were replaced by the grating, a photo- 
graph of the second order of the spectrum was taken 

y it i 


tei 


Theoretically speaking, the time necessary 
for taking a photograph of the first order is } that 
for taking one of the second, and 1-27 for that of 
the third. Practically, this is not quite true, for 
reasons which it is unnecess to enter into 
here. This induced me to think that, if I could get 
a geting with double the number of lines to the 
inch, its first order should give me the same di 
sion as the second order of the grating I was using, 
and at the same time the exposure ought to be more 

| than halved. Mr. Lockyer kindly lent me such a 


The Cushman chuck (which is made with three or | grating, and the third photograph was taken by it- 
with four jaws, as desired) has its jaws (which slide | You will see that it gives the lines from C to A 
in radial slots on its face) long enough to completely | almost perfectly. A positive copy of this 3 
close the slots against access of chips or dirt. Each I sent to Professor Piazzi Smyth, as he drew 
jaw (which is three-stepped, as shown in the cuts) is map of this region of the spectrum which he pub- 
reversible, so that the highest steps may be placed | lished in the last volame of the Edinburgh Astro- 
inwards to hold drill or reamer shanks, &o. nomical Observations ; and I cannot do better than 
The foot or inward projection of each jaw is cut | quote his words regarding the accuracy of the 
into a half-nut, A (see Fig. 2), and engages with a photograph: —“ As the size of the glasses approxi- 
square-headed screw, B, projecting through the mated closely to my standard camera size, 2°25 
rim. The screw, B, bears below its square head and inehes + 4°25 inches, I was able at once to view 
inside the rim a bevel-pinion engaging in a circular | them with any magnifying power in a compound 
rack, C C. Turning any one screw will swerve the eg fad go long since arranged for such things, and 
rack circle, C C, and move every jaw concentrically, | the effect was astounding. I almost thought I was 
But the toothed ring, C C, rests upon a plain ring, | back again in Lisbon, viewing the sun’s spectrum 
D D, the periphery of which is threaded to corre- itself as I used to see it. 
spond with the interior of the shell; hence, if this This acknowledgment of the value of the photo- 
ring be swerved in one direction it will be advanced | graph was particularly gratifying, as it came from 
towards the chuck-face, and vice versd. By this | #1, astronomer who paid particular attention to 
means the circular rack and its bevel-pinions may | this particular part of the spectram. 
be meshed or unmeshed, in either case the ring being | The next plate shows tke region of the ultra red 
held by aspring-catch. By pressing the thumb upon | as taken with the same grating. The most con- 
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spicuous group has a wave-length of about 8,400 
tenth metres and the extreme line visible has a wave- 
length of about 9,200 tenth metres. At this point 
the closer-ruled grating seemed to fail me, and I 
ould not get beyond this point. It then struck me 
that the glass on which the lines were ruled might 
absorb the rays beyond (for I must explain that this 
grating was ruled on glass and silvered at the back), 
or that the red glass might absorb them. I then 
reverted to the first grating and adopted a different 
method of proceeding. 

This was Fraunhofer’s method, to which I was 
practically new—though I believe I have been 
credited (though inaccurately) with using it for other 
experiments—-and after various attempts the follow- 
ing is an outline of the arrangement adopted :—The 
slit was placed horizontally, a prism of 60° occupied 
@ position at the end of the collimator next the lens, 
the reflection grating then received the rays and 

them into the camera lens, the camera 
ing tilted at an angle to make them fall on the 
sensitive plate. To show what sort of effect oan be 
got I exhibit a photograph in whicb from the first 
to the fourth order of spectra were impressed on the 
same plate in a small camera. When this method 
was applied to the ae apparatus I got further 
into the ultra red than I had done before, and such 
a plate you see before yon; the wave-length of the 
dast line of my group of lines visible on the plate is 
about 10,300 tenth metres. From indications on 
other plates I am inclined to think that we may get 
as far as 12,000 tenth metres, which it will be 
admitted is a tolerable distance to travel along the 
invisible spectrum. In these ultra regions the lines 
are 5 but . under a moderate 
magnifying power, an ave there proposed to 
myself to make a map of the ultra red. For the 
p! e I propose to use the everlapping of the 
igher order of the spectrum over that used. By 
cutting off the red in one case and using balf the 
length of the slit for one exposure, and then by 
cutting off the blue and using the remaining half of 
the slit for the other, we shall have one spectram 
over the other. The wave-lengths of the most 
refrangible rays are known, and since the dispersion 
of the higher order is double the one below it, the 
wave-lengths of the latter can be accurately ascer- 
tained. When once a scale is obtained the greatest 
difficulty will have vanished. 


Now as to the process. My object has been to 
weight the molecules of silver bromide that thoy 
may absorb the red rays. With ordinary silver 
bromide the film allows these very rays to pass 
through whilst a blue absorption takes place. In 
other words, my endeavour has been to find a 
heavier molecule of a sensitive salt, which shall 
answer to the swing of the waves of the red and 
altra red rays. This I first accomplished, as I 
stated at the time, by adding resins to the silver salt, 
and forming what I may call a bromo-resinate of 
silver. But I am happy to say that I have secured 
the same end by, I believe, doubling the molecule 
of the silver bromide. Now this doubling the mole- 
cule is a matter of manipulation more than of 
chemical knowledge, and I might describe the process 
in detail, as I have already done in papers I have 
published, and yet the double molecule would not be 
obtained unless careful manipulation was attended 
to—manipulation easy to follow when seen, but 
difficalt to follow from any description. I should 

fore 9 t oteach practically any one who is 

uainted with silver bromide emulsion-making, 

ra than allow him to be misled by what must be 
tmperfect directions. 

I exhibit two films, both prepared with sensitive 
emulsion, which is composed of exactly similar 
ingredients—viz., pure silver bromide. You will at 
once note the difference in colour of the light 
transmitted. The one which is sensitive to the red 
and ultra red is of a blue tint; the other is orange. 
You will cee that the blue tint would appear to be 
due to a physical arrangement of the molecules, for 
if a part of the film be rubbed yon will see that it 
changes to a ruddy tint, passing through an emerald 
green stage. We have it so on the screen. Whether 
it be right or wrong in regard to other matter, I am 
convinced that in silver bromide we have the possible 
existence of two sizes of molecules. In the blue film 
we have the presence of both; when only the larger 
size is present we shall have a compound which is 
very much more sensitive to the lower end of the 
eoan tban it is to the upper. Allow me to say 

t these views are not original except in 80 far as 
they sre applied to this snbject. Whether they are 
correct or not, they have formed a good working 
hypothesis which has led me to the results obtained. 


Before closing I must refer to the comparative 
lengths of exposure required for these photographs. 
My impression is that at A the exposure required is 
about 25 times that required for G, in a fairly 
bright sun at midday; for the ultra red, as far as I 
have gone, I should say about 35 times. These are 
only approximations, but still will enable you to 
form some idea of the sensitiveness. I show you a 
photograph taken about 4 p.m. on March 18. The 
exposure was about 50 seconds. You will see that 
the red end is as strong as the blae, with the yellow 


rays are nearly inactive. 


orders of the spectrum was taken on April 3, at 2.30. 


It had an exposure of one minute and a half. The 
photograph in which the furthest band of lines was 
seen had an exposure of 12 minutes on the 8th, at 


2.30. The slit was in tbis case closed as nearly as 
possible. 


In conclusion, I have to remark that in a short 


ane I bope to reduce the exposures consider- 
ably. 
results of which have just been communicated to 
the Royal Society, I found that the red rays could 
oxidise a photographic image as well as form it, and 
that in an oxidised state it was unable to be 
developed. If the tendency of the sensitive compound 
to become oxidised exceeded its tendency to become 
reduced, no image could be developed. By exposing 
in vacuo or in a nitrogen atmosphere I hope to 
eliminate altogether this oxidising effect, and so get 
er images. 


HOW TO MAKE A PHOTOGRAPHIC 
PRINT UPON PAPER IN FIVE 
MINUTES. * 


T: is sometimes desirable to produce a positive 
npon paper in much less time than is possible by 
the ordinary process, in which manner it takes no 
less than twelve hours to complete a good photo- 
graph. We believe, tberefore, that the following 
process will be taken up with some interest. 

The following solution is prepared in a stoppered 
bottle, and protected against light :— 


Distilled water ee. 500 grammes 
Citric acid ooo 30 

Citrate iron and ammonia 
Cone. liq. ammonia ... 


After shaking the bottle until everything is dissolve 
the solution is filtered. Now fasten a piece of 
positive paper with clamps upon an even board, 
and cover the same with the above solution, applying 
a flat camel’s hair brush up and down the paper, 
until it is evenly coated, after which manipulation it 
should be dried in the dark. 

The paper prepared in this manner will have a 
deep yellow tone. The printing is done, as usual 
in a printing-frame; but care must be taken that 
the action of the light commences simultaneously 
with the copying. The exposure should be very 
short, and coutinue only until the principal lines of 
the picture are visible. After this the picture is 
placed in a flat dish, the exposed side up, and then 
moistened with distilled water, when the following 
developer is to be poured upon it :— 


eee 


Distilled water bis ... 000 grammes 
Cryst. nit. silver ose oo 16 „ 
Cone. liq. ammonia ... «we 8 co. 


This solution must be filtered, and will, after ap- 
plication, bring out all the details of the picture, 
but with a disagreeable red tone. (This developing 
solution, by shutting off the light, can be kept for 
a long time, and, by filtering again when wanted, 
can be used repeatedly.) Afterwards the picture is 
carefully washed in running water, and fixed in the 
following bath :— 


Distilled water nee oo. 500 grammes 
Hyposulph. soda see oe 30 5, 
Aqua regia ... vee „ 10 „ 


In this bath the picture remains several minutes, 
until it has changed to a deep purple tone, after 
which it is put into a dish with warm water, and 
washed, and then rinsed three or four times in a 
change of water. Now it is placed between a few 
sheets of blotting-paper, and then dried over a spirit 
lamp. According to the quantity of aqua regia and 


hyposulph. eoda in the fixing bath, the tone can be | furd, of New York, 


changed. Thetone can likewise be modified by add- 
ing a little pyrogallic acid. This copying process 
can be also used for enlargements. 


The Destruction of Tin.—The phenomenon of 
the disaggregation of tin bas been often observed. 
Organ- pipes, after long use. become brittle [?]. and 
Oudemans stated in the Chem. Juhresber., 1872, 
p. 256, that plates of pure tin, containing at most 
0'3 per cent. of lead and iron, break into small frag- 
ments, like molybdenum-salphide, in the railway 
transport from Rotterdam to Moscow, in severe cold 
weather. A similar phenomenon has been lately 
observed at the Royal Pyrotechnic Laboratory in 
Spandau. A large quantity of tin plates (295 kilogs.) 
became exfoliated, and crumbled into small particles. 
Still later, larger quantities of Billeton block tin 
(1,950 kilogs.) were similarly affected. The ware- 
houses were thoroughly dry ; the tin contained only 
traces of foreign metals, no sulphur or phosphorus, 
and no tin-oxide. According to Dr. Petri's account, 
the tin could be pulverised more easily than ordinary 
tin filings, and gave out hydrogen more quickly with 
acid. While it was in the warehouse there was no 
severe cold, yet the disaggregation went on. 


{ * From An' hony's Bulletin, 


much lacking in density. In other words, the yellow 
he photograph which I showed you of the fonr 


In the course of some investigations, the 
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ROYAL ASTRONOMICAL SOCIETY. 


TE E third meeting of the session was held at the 
Society’s rooms, Burlington House, on Friday, 
the 10th instant; Lord Lindsay, M.P., President, 
in the chair. 

Maxwell Hall, E«q., M.A., Jamaica, and James 
L. McCance, Esq., Rathfern, Rayners-road, Putney- 
hill, S.W., were balloted for and duly elected 
fellows of the society. 

Mr. Ranyard read a paper by Mr. Waterston On 
the Heat of the Stars. Tha paper referred to the 
observations of Mr. Stone, by which he determined 
the radiant heat of Arcturus to be equal to that of 

ſa cubical 3in. vessel of hot water at a distance of 400 
yards. Taking the parallax of Arcturus at ith of a 
second, this would give an absolute radiant force for 
the star more than 12,000 times as great as the 
absolute radiant force of the sun. 

The Astronomer Royal said that it seemed to him 
that the accounts of the spots which had been seen 
upon the disc of the planet Mercury when in transit 
should be received by the society with great caution. 
It was very improbable that if such a spot had an 
actual existence upon the planet, that the period of 
rotation should be such as to bring it into the centre 
of the disc at the date of each of the transits during 
which it had been observed. He thought that it 
was mneh more probable that it would be found to 
be merely an optical phenomenon which had its 
origin in some reflection from the surfaces of the 
lenses or the sides of the tubes. He had in his 
experience seen and heard of several such optical 
phenomena, which had at firat been very perplexing. 
Once when standing in a room with Mr. Francis 
Baily and Admiral Smyth, Mr. Baily suddenly 
called their attention to what appeared to be a double 
star shining in the heavens at some distance from 
the sun. There it was distinctly, and it was not till 
after some little oross-· questioning and experimenting 
that they discovered that it owed its existence to 
two reflections of an image of the sun in the plate 
glass through which they were looking. On another 
occasion an astronomer had assured him that he 
saw a luminous atmosphere round one of tho planets 
which it was perfectly certain was not seen by other 
observers. Bearing in mind these and similar 


: | appearances, he thought that the accounts of the 


bright spot and ring round Mercury during transit 
could not be received with too great caution. 


Mr. Christie said that, after the remarks of tha 
Astronomer Royal, he should bring forward his 
observations with great caution, and should not 
endeavour to assign the causes of the phenomena 
which he had observed. His observations were made 
in a very limited time in intervals between a cloud. 
He saw a minute bright spot in the middle of the 
disc of Mercury, and, as far as he could make out, the 
visibility of the spot and its position upon the disc 
did not alter as he moved his eye; he also saw a ring 
of light round the planet. It seemed of an irregular 
shape, not altogether circular, in the interior of a larger 
ring, perhaps half a radius of the planet in breadth. 
The outer ring seemed perfectly circular, and ought 
possibly to be spoken of as a halo. He observed the 
transit with 5 different eyepieces—that is, with 
ordinary negative eyepieces, with a solar diagonal, 
and with two prisms and polarising solar eyepiece ; 
but he could not pretend to have thoroughly investi- 
gated the phenomena, as he only had ten minutes at 
his disposal. Captain Tupman, who had also ob- 
served at Greenwich, but with another instrument, 
could not detect any permanent white spot within 
the disc, but there was occasionally a diffused light 
over the planet. He hai not been able to detect a 
ring, either luminous or shadowy, around the planet. 

On the invitation of the President, Mr. Ruther- 
said that he concurred with the 
Astronomer Royal in thinking that these phenomena 
had their origin in the telescope or in the eye of 
the observer. If one gentleman saw a day ring, 
and another a bright one, and another none at all, 
it seemed to point to the conclusion that the 
phenomena had no actual existence. It must be 
remembered that, with an object so bright as the 
aun, all reflections and images from lenses would be 
seen under the most aa a conditions. 

Mr. Dunkin, who had also obzerved the transit 
at Greenwich, said that during part of the time, 
when there was a break in the clouds, he had bad 
a superb definition. He had then seen a point of light 
near the centre of the disc a little towards the 
following limb, and there was also a ring or corona 
of light around the planet. The halo seemed to him of 
a half tint, and his impression was that it was pro- 
duced by contrast with the intensely black disc of 
the planet. He had made his observation with a 6in. 
telescope by Simms, which had boen used for 
observing the transit of Venus. 

Mr. Proctor said that he had observed the transit 
with his daughter. He had seen the bright spot at 
the centre of the dise of Mercury, but in order not 
to prejudice his daughter he did not call her atten- 
tion to it. She immediately saw the bright spot, 
and her first impression was, that her father had 
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been playing her atrick, and had put a piece of card, 
as she explained, on the eyepiece, and that the point 
at the centre was the place were one of the legs of 
the compasses had been placed to strike the little 
circle. Mr. Proctor noticed that, as the clouds came 
over, the point of light changed in brightness, and 
grew dark as the sun was covered. If it were a real 
phenomenon, he thought that it should have grown 
relatively brighter as the eye was sheltered from the 
sun’s light. When he changed tke power he could 
not see the bright point, but he detected a misty sort 
of light at the centre. One other matter, but he was 
doubtful about it, was, that as the light of the point 
waxed and waned, it seemed as though it assumed a 
triangular form; but the phenomenon was so 
momentary that he did not like to speak about it 
with certainty. With regard to the bright ring, 
when he directed his attention to the side of the 
planet furthest from the sun’s limb, he saw it, and 
sometimes when he directed his attention to the 
other side he could not see it. It seemed like a very 
thin thread of light; the limb was beautifully defined 
—in fact, the definition was perfect. 

Mr. Chambers said that he was only able to ree 
the sun through clouds for about 10 minutes. He 
could detect no spot upon the disc, but a ring was 
visible round the planet. The breadth of the ring was 
slightly more than a diameter of the planet. To him 
it a red as a bright ring; but his wife, who also 
saw it, described it as a dark ring. 

Mr. Brett said that he observed the planet in 
company with Mr. Walter Pye. There was no 

reak in the clouds until the planet was upon the 
sun’s disc at a distance from the limb equal to about 
its own diameter. The planct was intensely black, 
and seemed surrounded by a ring of light. His first 
` impression was, that the width of the ring was equal 
to about a third of the diameter of the planet. The 
bright ring was much brighter, perbaps twice as 
bright as the sun’s disc. His observations entirely 
confirmed his views as to the specular reflection at 
tke surface of the planet. 

Captain Noble read a paper from Baron von 
Ertbon, who bad observed the transit in company 
with M. de Bie. Neither they nor any of the 
observers with them saw a black drop or ligament. 
When the planet was upon the sun’s diso, an aureola 
of brighter light, whose breadth was equal to the 
radius of Mercury, was seen about the planet. There 
was also a small point of light upon the disc which 
was decidedly eccentric, being nearer to the limb 
than the centre of the planet. 

Mr. Penrose had observed the transit from 
Wimbledon. At the time of internal contact the 
sky was clear, and he had observed no ligament. 
There were waves of light running along the limb 
which made it difficult to say when the contact was 
complete. Observing with a diagonal eyepiece he saw 
a white light upon the planet, slightly flickering. It 
was decidedly not central. A lady who was with him 
saw the white light, but did not agree with him as 
to its exact position. 

Mr. Glaisher read a paper by Prof. Pritchard, 
who had observed the transit at Oxford. During two 
glimpses he thought that the centre of the planct 
was brighter than the rest of the disc, but during a 
third glimpse he could not detect this phenomenon. 


Mr. Ranyard said that he observed the transit 
with Lord Lindsay’s 15in. refractor, stopped down to 
10in., before the time of external contact. He had 
bis eye at a shee roncopo nhon one of the finders of 
the larger instrument. The slit which was 5’ 45” long 
was placed so as to be across the path of the planet 
as it came up to the sun’s limb, and was swept 
slowly backwards and forwards in right ascension. 
The viewing telescope of the spectroscope was placed 
sgo that the red end of the spectrum below G was in 
the field of view, but no trace of the planet was seen 
nntil it had entered upon the sun’s disc. At the time 
of first external contact thin clouds were over the 
sun, which, however, did not prevent the other 
observers at Dunecht from observing the external 
contact. When the planet was about one-third of 
its diameter upon the sun’s disc Mr. Ranyard 
passed to the lõin. instroment upon which was a 
merely polarising eyepiece with a power of about 
400, but no trace of the planet outside the sun’s 
limb was detected, although the brightness of the 
image was varied by turning the polarising eyepiece. 
Mr. Ranyard then passed again to the spectroscope, 
but could eee no change of intensity of the spectrum 
corresponding to the outer limb of the planet when 
the planet was rather more than # of its diameter 
upon the sun’s disc. He passed back again to the 
arger instrument, but could see no trace of the part 
of the limb of the planet outside the sun’s disc, and 
there was certainly no line of light around the limb 
as described by some of the observers who witnessed 
the phenomena of ingress at the transit of Venus. 
At this time the sky was exceptionally clear, and he 
continued to observe in the larger instrument until 
the planet was well upon the sun’s limb. No black 
drop was observed. For about a second, or at most two 
seconds, he was uncertain whether the moment of 
geometrical contact had arrived, and then the line 
of light was seen between the planet and the sup's 
limb. The slit of the spectroscope was afterwards 


placed across the disc of the planet, but no change | C 


in the solar spectrum at the limb of the planet could 
be observed either by Mr. Ranyard or Dr. Copeland, 
who came to his assistance, but the latter observa- 
tion was somewhat doubtful owing to the unsteadi- 
ness of the atmosphere which caused the image of the 
planet upon the slit to bein continual undulation. 
The edges of the dark band running across the 
spectrum corresponding to the disc of the planet 
were consequently not eee defined. 

Lord Lindsay described his observations of the 
transit. He said that he was making use of a 6in. 
telescope with a large prism outside the object-glass, 
and a direct vision epectroscope of corresponding 
dispersion placed on the other side of the slit, so that 
a coloured image of the sun’s limb was seen. The 
part of the limb where the first contact would take 
place was brought to the part of the spectrum 
corresponding to the C line, and 13 seconds before 
external contact of the planet's limb with the 
photosphere the limb of the planet was seen eclipsing 
the red image of the chromosphere. No bright spot 
upon the disc or rings round the planet were seen by 
the observers at Dunecht, except in an instrument 
which was stopped down with a card diaphragm to 
an aperture of less than lin. With this, Dr. 
Copeland, Lord Lindsay, and Mr. Carpenter 
thought that they saw rings round the planet, and 
Mr. Ranyard did not feel certain as to the 
phenomenon. 

Mr. Rutherfurd exhibited to the meeting two 
photographs of the sun taken in 1871, which showed 
structure similar to the structure visible on the 
photographs more recently taken by M. Janssen. 
He also amid much applause exhibited to the meet- 
ing a gigantic photograph of the solar spectrum 
some 10ft. in length with inumerable sharply- 
defined lines. The photograph had been taken by 
means of a diffraction grating ruled upon speculum 
metal with upwards of 17,000 lines to the inch. Mr. 
Rutherfurd explained that the photographs had been 
taken in some 8 or 10 sections, and that very 
different exposures were necessary for different parts 
of 3 spectrum. The meeting adjourned at ten 
o' clock. 


USEFUL AND SCIENTIFIC NOTES. 


— 2 — 


Delicate Manometers.— The want of mano- 
meters of great precision, capable of measuring the 
smallest difference of gaseous pressure. has long been 
felt. Peclet was the first experimenter who 
suc ed in approximately satisfying the want. 
Palomede Guzzi describes an improved instrament 
in Il Politecnico (v. 25, pp. 689-702), by which he is 
able to measure differences of pressure equivalent to 
1-500th of a millimetre of water. 


Resistance of Iron to Repeated Blows.— 
Giambattista Biadego publishes a note upon the 
determination of the strains which iron can sustain, 
with special reference to Wöhler’s experiments upon 
the effects of repeated blows. He recounts the 
experiments of Fairbairn (1819-61), Wöhler (1859. 
70), and Spangenberg; the analytical discussions of 
Gerber (1872), Launhardt (1873), Weyrauch (1877), 
and Winkler (1877), and some deductions of his own, 
giving a preference to the formals of Launhardt, as 
improved by Weyrauch. 


Microscopic Mineralogy.—A. Michel Lévy has 
contributed to the Annales des Mines a valuable 
paper upon the use of the polarising microscope, for 
the determination of mineral species by small sec- 
tions. The investigations of Rosenbusch, Fouqué, 
and Descloiseux, although all embraced within the 
last decade, have already become classical. Lévy 
tabulates their conclusions, and gives a complete 
mathematical analysis of the angles of extinction 
presented by the sections of a zone, together with a 
practical application to the study of the principal 
monoclinic minerals, and of some tricline feldspars. 


High Furnaces.—M. L. Greever divides smelting 
farnaces into two classes, which he calis trapu 
(equat), and elancé (long). In the trapu the height 

oes not exceed three times the length; in the elancó 
the ratio is four or more; and he admits an inter- 
mediate class, the ordinaire, in which the ratio is 
between three and four, and generally about 3 5. He 
compares the productions of various furnaces in 
England, Styria, Carinthia, America, Sweden, Ger- 
many, and France, drawing conclusions unfavour- 
able to the elancés, which have increased so largely 
within the last quarter of a century. 


Cementation of Nickel.—Boussingault has ex- 
perimented to find whether the carburation of 
nickel would affect it like iron, and, if so, whether 
its combination with steel would render it less 
oxidisable. Although he was able to carbonise the 
nickel as highly as steel, he did not find any increase 
of elasticity, hardness, or resistance to tension; he 
was unable to temper it; and the alloy with iron 
easily rusted, unless the nickel was in very large 
proportion. Damour found, in the meteoric iron of 
Santa Caterina, 34 per cent. of nickel. Boussingault 
exposed a piece of it under water for more than a 
month, without finding the least rust. He then 
made avery homogeneous alloy, by melting 63 parts 
of steel with 37 parts of nickel, which was malleable 
and resisted the action of water as well as the Santa 
aterina iron. 


— — eee ' — — — — — — —u——̃ — 


SCIENTIFIC NEWS. 


— 


Yy TEIN the past fortnight science has 
lost several of its sons—amongst the 
best known being the Rev. Robert Main, Prof. 
Henry, and Prof. Wolfers. 


The Rev. R. Main, M.A., F.R.S., who died on 
the 9th instant, was Director of the Radcliffe 
Observatory, the duties of which post he under- 
took after the death in 1860 of Mr. M. Johnson. 
Mr. Main was born in 1808, and graduated as 
sixth wrangler at Cambridge in 1834; he was 
made a fellow of his college (Queen’s), and 
when the present Astronomer Royal was ap- 
pointed (1835) went to Greenwich as First 
Assistant—a position he held for a quarter of a 
century, with credit to the Observatory and 
honour to himself. Besides his routine work 
Mr. Main carried on independent investiga- 
tions, and the value of those in connection with 
the proper motions of the fixed stars subse- 
quently obtained for him the gold medal of the 
Royal Astronomical Society. The volumes of 
“ Radcliffe Observations” published during his 
directorate are evidence of his painstaking 
industry, and the unpublished (but nearly 
finished) catalogue of stars upon which he had 
been engaged for some years will be his best 
monument. 


By the death of Joseph Henry the United 
States loses one of its most famous men. Born 
at Albany (N.Y.) in 1797, he received the usual 
school education, and commenced life as a 
watchmaker in his native city. At the age of 
twenty-nine he became Professor of Mathe- 
matics at Albany Academy, and in 1827 com- 
menced a series of experiments in electricity 
and was one of the first, if not the first, to 
demonstrate the principles upon which modern 
telegraphy is based. In 1832 he became Pro- 
fessor of Natural Philosophy at Princeton, and 
a few years afterwards visited England, where 
he made the acquaintance of Prof. Wheatstone, 
and doubtless, by recounting his own experi- 
ments and discoveries, helped the latter in the- 
prosecution of the researches which then 
engaged his attention. In 1846 Prof. H 
was elected the first Secretary (i. e., Director) 
of the Smithsonian Institution—a post he occu- 
pied till his death, which took place on the 13th 
instant. Prof. Henry published a volume of 
* Contributious to Electricity and Magnetism,” 
and was a frequent contributor to scientific 
periodicals ; but he will be best remembered for 
his life-long unceasing labours in furtherance 
of the spread of a knowledge of nature. 


Prof. Wolfers, for many years astronomer at 
Berlin and editor of the“ Lear-book of that 
Observatory, died recently in his 76th year. 
His work was of that steady kind which, though 
unaccompanied by any brilliant discovery, is of 
the greatest value to astronomy, and latterly 
he devoted much time to meteorology, compiling 
from a mass of observations several compara- 
tive tables of much interest. 


The fund collected for the Morris testimonial 
and the first Lyell medal were awarded to 
Prof. Morris, at Cambridge, a few days ago. 


The Commissioners of Patents have deter- 
mined to so far meet the wishes of inventors 
and patent agents as to revise and consolidate 
the whole series of subject-matter indices. 
They have, accordingly, issued a notice through 
the Civil Service Commissioners that the latter 
will hold preliminary examinations on the 4th 
of June. The competition will be held on the 
18th of June. Six clerks will be selected—four 
must have a knowledge of mechanics, and two 
be well acquainted with chemistry ; but appli- 
cations must be sent on the prescribed form on 
the 28th instant. Candidates must be mot less 
than 21, and not more than 25, and the salary 
will be £250 a year, increasing triennially up 
to £400. We are at aloss to know why this 
competition has been kept so close. Instead of 
giving at least three months’ notice, the inti- 
mation precedes the date of application by so 
short a time that many competent persons will 
probably remain in ignorance of the examina- 
tion until it is over. 


Mr. E., Cox Walker, of the firm of T. Cooke 


and Sons, York, has invented and patented an 
improvement upon Bell’s telephone, by means 
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of which the sound transmitted is considerably 
intensified. The improvement consists in an 
arrangement of duplex and quadruplex dia- 
5 diaphragm having a sub- 
mouthpiece leading into the principal mouth- 
piece. The description forwarded to us is 
vague and incomprehensible, but as an octoplex 
instrument has been made, giving eight times 
the volume of a single telephone, it will, pro- 
bably, soon find its way into use. At present 
we cannot say whether or not the improvement 
is a modification of Trouvé's quadruplex tele- 
phone, or is based on a different principle. 


A Société de Minéralogie has been formed at 
Paris under the presidentship of M. Descloi- 
zeaux, and will hold monthly meetings at the 
Sorbonne. 


At Gratzan Anthropological Society has been 
founded by a number of Austrian antiquaries, 
mainly for the purpose of working up the pre- 
historical condition of Styria. 


Six expeditions leave for the Yenesei this 
month—a German, a Dutch, a Swedish, a 
Danish, and two Russian; and but for the 
threatening state of affairs more than one would 
have left England with a view of testing the 
feasibility of navigating the northern seas asa 
regular branch of summer trade -many London 
merchants regarding the scheme favourably. 
A telegram has been received from the Willem 
Barentz, which had touched at a Norwegian 
port. The little schooner is reported to 
** behave splendidly.” 


A Connecticut paper gives a warning to tele- 
phonists. A Dr. Stevens, of Hartford, was 
conversing with his clerk, the latter being at 
the drug store in town, when a flash of light- 
ming, followed by a peal of thunder, startled 
both. The doctor observed the flash play about 
his telephone, and found that the wire coil had 
been completely destroyed, but the unfortunate 
clerk, who had his ear to the telephone at the 
other end, received a severe shock, the report 
sounding like the discharge of a gun, and 
3 his powers of hearing for several 

Ours. 


Dr. Delaunay, who a short time ago, made 
some inquiry, among the Parisian hatters, into 
the forms of heads, has now gone to the shoe- 
makers and studied the foot. He is led to be 
of opinion that the foot is longer, flatter, and 
less arched in inferior races. The Nubians, 
Arabs, and Japanese have the foot flat and 
long. In the English, among Europeans, the 
foet (he says) is long, thin, and flat; in the 
Germans, it is long, thick, flat, and flabby. On 
the other hand the foot of the French is short, 
emall, elegant, and arched. This is no doubt 
flattering to the French; the objection, how- 
ever, occurs that Spaniards and Portuguese, 
who are not generally thought more advanced 
than other European people, have a well- 


arched foot. He meets this difficulty by say- ge 


ing that the evolution of the foot may be 
accomplished when that of the head is still in- 
5 or arrested (which seems rather a 
fatal concession). In Paris, M. Delaunay finds 
differences in the feet in different quarters, and 
he states, not without satisfaction, that eccle- 
siastica are at the bottom of the scale, while 
students are at the top. Thus there is opposi- 
tion between the volume of the head and that 
of the foot. The small heads of the Quartier 
Saint Sulpice have the foot large, and the 
large heads of the Quartier Saint Michel have 
the foot fine. M. Delaunay explains the fashion 
of high heels by the desire to conceal the flat- 
ness of the feet, which, he says, is common in 
the old ruling classes, that are in course of de- 

tion. With the reporter of these re- 
searches (in the Bibl. Univ.) we think some of 
the points are open to question. The students 
who, according to M. Delaunay, have the foot 
go arched, come from nearly the same social 
strata as the idlers of the boulevards, or the 
youths trained in ecclesiastical seminaries. 
Are we to suppose, then, that the intellectual 
work to which they are put has the direct and 
immediate result of shortening and arching the 
foot? This would be rather a surprising effect 
of studying anatomy or civil law. 


A differential counter, furnishing precise 
indications for regulating the mean velocity 


and working of an engine, is now used on board 
many of the vessels of the French Navy. Ita 


principal part is a seconds watch, the case of 
which turns by the action of the engine in the 
opposite direction to that of the needle. Sup- 


posing there is a gearing ratio of À between 


the rotation of the screw and that of the case, 
and that the engine produces N turns of 
the screw in a minute, the differential second, 
needle appears at rest, and is directed towards 
a fixed mark ; but it moves to the left of the 
mark when the velocity of the engine is in- 
creased, and to the right in the opposite case. 
Hence the engine-man has a very delicate 
means of maintaining a rate of N turns per 
minute. The indications of the needle are given 
on a graduated limit. 


In using the telephone with telegraph lines, 
M. Grenier has observed, besides the noises 
produced by inductive action of currents 
passing in other wires, interrupted con- 
fused detonations, which are often very intense, 
and almost threatening to rupture the plate. 
His opinion is, that these noises (which are 
heard most at night) are due to special currents 
arising from difference in electric potential in 
the layer of air through which the wire passes; 
and he thinks the telephone might very 
advantageously be used to study the variations 
of potential. M. du Moncel, commenting on 
this in the French Academy, considered that 
the telluric currents in question were chiefly 
caused by solar heating of the telegraph wires ; 
and that they were, in fact, thermo-electric 
currents directed from a hot part of the circuit 
to a cold part. When night comes a dew forms, 
the moisture covering the wires causes a change 
of polarity, and the currents are reversed. M. 
du Moncel has long since studied these pheno- 
mena with a special galvanometer, which had 
not less than 36,000 turns. 


According to M. Olivier, the plane circular 
form of the diaphragm in Bell’s telephone and 
its uniform thickness are opposed to the repro- 
duction of timbre. In these respects it is unlike 
the tympanic membrane, which, having a series 
of different tensions, can enter into vibration 
for all the parts of the tonic scale. M. Olivier 
makes a telephone with a concave plate of un- 
equal thickness, elliptical in front view, its 
general plane inclined to the axis of the 
apparatus. It is attached, not only round the 
border, but by a silk thread at the point of 
maximum thickness. To transmit with less loss 
of intensity, he recommends the use of five 
telephones on five faces of a cube (an arrange- 
ment devised by M. du Moncel), but all the 
five having different thicknesses and different 
forms. 


In the course of toxicological reseaches, Prof. 
Selmi, of Bologna, recently found in extracts 
from the bodies of persons that had died 
naturally several substances having the 
neral characters of alkaloids. He supposed 
that these substances, which he calls ptomaines 
(xrwua a corpse), arise from spontaneous de- 
composition of cadaveric matter, and this was 
fully confirmed. He was led to study the pro- 
perties and mode of formation of these 
alkaloids, and the reactions which distinguish 
them from vegetable alkaloids. The grave 
consequences which may flow from a mistake 
in a medico-legal investigation lend a special 
interest to Prof. Selmi’s researches. A full 
account of them will be found in the Moniteur 
Scientifique for May. 

An interesting collection of facts about 
balloon voyaging is given by M. Obermayer, 
in “ Carl's Repertorium für Experimental 
Physik“ (14th Band, 6th Heft). He appends a 
list of works that have appeared on the subject 
from 1627 (when Flayders published his“ De 
Arte Volandi”), to 1876, the date of M. de 
Fonvielle’s “ Aventures Aöriennes.“ 


A large number of specimens of dried or 
living plants (nearly 600 species) have lately 
been examined by M. Contejean, with reference 
to the soda they contained. He finds that more 
than three-fourths of terrestrial plants, proper 
(non-maritime) growing in media, not appa- 
rently saline, contain soda, and often a good 
deal of it. It is nearly always accumulated in 
the subterranean part of the plant, and 
diminishes in amount as you proceed upwards, 
so that the flowers, fruits, branches, and top of 


the stem show no trace of it. Aquatic plants | moisture; finally, the fibres are greatly stren 


are an exception; they contain much soda in all 
the submerged parts; the parts rising out of 
the water contain much less, and often none at 
all. The aptitude for soda varies according to 
families, genera, species, and even individuals. 
Azotised plants (as Lycium, &c.) contain least ; 
there seems to be an antipathy between soda 
and nitrogen, or at least between soda and 
nitrous and ammoniacal compounds. Non- 
saline soils, which do not contain lime, seem 
more favourable to soda-containing plants 
than calcareous soils. All the facts seem to 
indicate that soda is hurtful, or useless, to the 
majority of plants. The roots seem to absorb 
without discrimination and by diffusion, all the 
soluble principles they are in contact with, and 
afterwards a sort of sifting takes place, which 
hinders the deleterious substances from pene- 
trating into the organs where their presence 
might be mischievous. 


Investigating recently the presence of the 
ferment of urea in the air, M. Miquel sealed 80 
balloons containing sterilised urine, after they 
had received, at different times and in different 
places, a small portion of air. The liquid in 15 
of them fermented, and always showed the 
presence of ammoniacal torula. Of the 15, 6 
contained besides a greenish algal, which 
seems to flourish in putrefied urine. M. Miquel 
concludes that the ammoniacal ferment is 
largely expanded in the atmosphere, that it 
can be followed, brought under the microscope, 
and so used to corroborate by rigorous experi- 
ments the data of direct observation. (M. 
Miquel’s researches have been described to the 
Paris Chemical Society). 


Some excellent curative results are said to 
have been lately obtained by Dr. Trieze, an 
Alsatian physician, by use of ferric albuminate 
in solution. The mode of preparation (slightly 
modified by M. Koblige, of Berlin) is as 
follows :—With the white of an egg is mixed 10 
grammes of liquid perchloride of iron. The 
brownish red precipitate is collected in a filter, 
and washed with distilled water till the liquor 
passes transparent. The precipitate is then 
dissolved in 600 wmes of distilled water, 
acidulated with 12 drops of hydrochloric acid. 
The substance is administered by spoonfuls 
three times a day. 


German commerce with China and other 
foreign countries seems to be rapidly on the 
increase. Thus, at Shanghai last year, twenty- 
three German commercial houses were estab- 
lished. Among the twenty-six societies of 
marine insurance there may be reckoned ten 
German, and five out of eighteen companies 
for insurance against fire are German. The 
exports from Germany to China are chiefly 
arms and manufactured products. By a treaty 
concluded last year four new ports in China 
have been opened to German trade, and two 
of them promise to become great centres. 
On the northern coasts of the Yellow Sea, in 
the port of Yonze, German commerce is more 
considerable than that of any other nation. 
In 1874 there arrived at that port 101 German 
sailing ships, laden with 35,000 tons, whereas 
all the other nations together would not count 
two-thirds of this tonnage. At Hong-Kong 
and Canton, the coasting trade, spite of strong 
competition, remains in the hands of Germans. 


ED 


Wood Injection.—The value of creosote as a 
wood preserver is generally recognised, but the 
direct injection requires great quantities of heavy 
oil, and a desiccation of the injected pores. The 
high boiling-point of creosote (300°) does not permit 
its employment in vapour. John Blythe formed the 
idea of saturating a jet of steam with creosote in 
minute division, forming, 80 to speak, a gaseous 
emulsion. The apparatus comprises a bigh- pressure 
ateam-boiler ; another boiler containing creosote, in 
which the steam is saturated; a vat, filled with 
creosote, to be pumped into the boiler ; sheet-iron 
cylinders, for the pieces which are to be injected ; 
and a system of tubing connecting the severa parts. 
In this way Mr. Blythe completely fills the heart of 
oak, pine, or red beech; he uses 2 to 3 kilos. of 
creosote for a cross-tie, and 2 kilos. of brown phenic 
acid per cubic metre of saturated wood or cross-ties. 
The cost of preparing a cross-tie, measuring 0 085m. , 
is from 0 60f. to 070f. The apparatus can prepare 
500 ties per day; the wood comes out softened, 80 
that itcan rendily be bent or shaped, but it rapidly 
hardens ; at first it shrinks, but after afew weeks it 
becomes seasoned, and resists the influences of 


gthened. 
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“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a 
have some particular knowl and 
nature of such a person or such a fountain, that 
other 5 no more than what everybody does, 
ead yet, to korp A clutter with tiud little pittance of his, 
will undertake to write the whole body of physicks: a vice 
from whence great inconvenienves derive their original,” 
—Montaigne’s Essays. 
= ee 
STAR IN HYDRA—MORE WASTE OF 

NATIONAL MONEY —OCALCULATING 

SUNRISE AND SUNSET, &. — THE 

NOCTURNAL — ATTRACTION — THE 

USE OF THE 8IGNS’ AND "—8TELLAR 

PHOTOMETRY-—THE SATELLITES OF 

MARS—A 3in. TELESCOPE — POWERS 

FOR A 2łin. OBJECT. GLASS. 


[14349.]}—SINcE writing letter 14296 I have had 
an opportunity of consulting the B. A. C., and 
searching for the star, with reference to which Mr. 
Gore put query 32837, p. 202. Proctor's Atlas,” 
as stated by your correspondent, shows two 5m. 
Stars S.P. r Hydra; but the B. A. C. contains one 
object only in this region, numbered 4,671. Its R.A. 
on January 1, 1850, is given as 13h. 53m. 51˙818., 
its N. P. D. as 116° 42’ 12”°0, and its magnitnde as 5}. 
Nothing else appears in the Catalogue within a con- 
siderable distance of m. Perhaps Mr. Proctor can 
clear this up, and indicate the source whence he 
obtained the place of his second small star. 

The shameful waste of National funds to which 
“ Aliquando” refers in letter 14320, p. 221, is 

retty obviously intended by the South Kensington 
ing as a slap in the face to the Committee of 
Public Accounts, for their presumption in calling 
attention to the grave irregularities ° committed 
by those fer whose pecuniary benefit the Loan Col- 
` lection of Scientific Instruments was worked. These 
ntry seem determined to show that they have 
th the will and power to defy anybody and every- 
body, and to spend public money as seemeth best 
unto their wisdom. I wonder whether the com- 
monly-reported fact, that one of their ringleaders is 
under the protection of as prominent Cabinet 
Minister has anything to do with such an outrage 
on public opinien, and with the impunity which its 

trators appear to enjoy? 

it Little Harry (query 82868, p- 226) really 
wishes to calculate accurately the times of rising 
and setting of the Sun and Moon for every day in 
the year 1879, I can only say that he has a delight- 
ful task of the most dreary computation before him. 
Let us take the most simple case, that of the Sun, 
first. Premising that (as your correspondent pro- 
bably knows) every change in Latitude introduces a 
change in the times of the rising and setting of all 
heavenly bodies—as, in fact, does a difference of 
Longitude, too, when it is sufficiently great for the 
Declination of the Sun or Moon to have altered per- 
ceptibly in the interval—we will suppose that he 
wishes to find the time of Sunrise and Sunset at 
Liverpool on June 20th, 1879. The Latitude of 
Liverpool we will take at 53° 24’, and the Sun’s 
Declination North on the day named (Nautical 
Almanac, p. 93) at 23° 27’, then the quantities we 
require for our subsequent calculation are the co- 
latitude = 36° 36’, the Sun’s Zenith distance at 
rising = 90° 50’ (this is supposing his semi-diameter 
to be 16’, and refraction at the horizon to be 
34’) ; and his North Polar Distance = 66° 33’. Our 
9 85 step is to add these three quantities together, 


us 
i Colat. 36° 36’ 
Sun’s N. P. D. 66°33 
Sun's Z. D. 90 50 


193° 59’ 
which we divide by 2, and call the quotient (96° 59) S. 
Then S. — Co. lat. 96 59’ — 36° 36’ = 60°23’ 


and S. — N. P. D. 96° 59 — 66° 33’ = 30° 26’ 
Sin. 60° 23’ 9900 9 939105 
Sin. 30° 26' sbe 9:704610 
Cosee. 36° 36’ ae 0224590 
Cosec. 66° 33’ es 0°037438 

Dividing by 2)19°905833 
Sin. of half hour angle 63° 48’ 9952917 


an! €3° 43’ x 2 = 127°33’; or in time Sh. 30m. 24s. 
Now the Sun souths at Liverpool on June 20, 1879, 


at Ob. Im. 12s. p.m. So that he must rise there at 
3h. 30m. 483. a.m., and set at 8h. 3lm. 363. p.m. 
I have taken the most simple possible case—that is, 
when the Sun’s declination remains sensibly un- 
altered for 24 hours; but had I selected a day in 
March or September, a semidiurnal arc must have 
been computed from his declination at the time of 
his rising ; and another from that at the time of his 
setting. The same method will give very roughly 
the time of the Moon rising and 5915 but here 
several corrections for the errors introduced by her 
relatively rapid change in declination (involvin 

interpolation to the second order of differences) wil 
enter into the calculatiens. 
Harry ” compute a table of semidiurnal ares for his 


station from this simple formula: tan Lat. + tan 
Dec. = sin. of an angle which added to, or sub- 
stracted from, 6 hours (according to the declination 
ef a heavenly body is N. or S.) gives the semi- 
diurnal aro as it would appear in the absence of 
Refraction will (rudely) cause an object 
on the equator to rise 4 minutes sooner and set 4 
minutes later than it would were our atmosphere 


refraction. 


removed. 


As far as I can understand from the description 
given by Plumb-bob of his Nocturnal (in query 
32890, p. 226) it is one of those which were used 
both with Polaris and 8 Ures Minoris, and also 
with Polaris and « and & Ursæ Majoris. Should 
this be so the handle is moveable, and its middle 
must be made to coincide with that day of the year 
when the star with which the instrument is used has 
The G. stands for 
Suppose that 
it is proposed to find the time of night by Polaris 
Now a Uree 
Majoris and the Sun have the same R.A. on Sept. 5. 
So that the mark in the middle of the handle must be 
set to Sept. 5 om the lower one, then, setting the 
long tooth marked G to the month and day on which 
the instrument is being used, it must be employed 


the same R.A. as the Sun. 
Great, and the L. for Little (Bear). 


and the Pointers of the Great Bear. 


as described in letter 14027, Vol. XXVI., p. 600 


Why does net Little 


observer on the Earth. In what way such a body 
as this could influence the motion of our own moon, 
or be seen in transit across the disc of its primary, 
I leave ‘* Lator to determine. 

The description of the performance of his tele- 
scope, given originally “ Totham,” would have 
been bad enough had the instrument been a £5 one, 
but now I learn from query 32924 (p. 251) that it 
has actually cost him £12 18s. 6d., I can o say 
that he seems to me to have been swindled. ere 
I “Totham” I would submit the glass to some 
friend who is a akilled observer, who would proper! 
clean the lenses of the astronomical eyepieces, an 
test them upon appropriate objects in the heavens. 
Should he confirm your correspondent’s estimate of 
the goodness (or rather exceeding badness) of his 
instrument, I would then request the maker or- 
vendor of it to return me the money; and, should he 
refuse, sue him in the County Court. Tt is only 
fair to say though that sometimes the lenses of eye-- 
pieces get covered with a kind of deposit (which 
opticians call sweat”) which would envelope a 
bright star viewed through them ina mist. 

Should ‘‘ A Poor Student (query 32956, p. 251). 
be the N of a first-rate 24 inch achromatic: 
he might, on a really fine night, very well employ a 
pra of 200 on it for viewing the Moon. This would. 

as high an eyepiece as he could use for Lunar ob- 
servation with the slightest chance of success, but a. 
first-class objective will, under the most favourable. 
circumstances, bear a power of 100 to-each inch of 
aperture on a Star, so that he might obtain one magni 
fying 250 or 260 times for the examination of olose- 
doubles, &c. These eyepieces should cost 15 shillings 
each. I cansay nothing about the insertion of maps 
of the Constellations, which is entirely a matter for 
the Editor of the paper, and certainly not for any 
subscriber to it, and I am, moreover, wholly ignorant 
of the price of engraving; but I should think that 
such maps as my querist seems to require would be 
far too costly to justify any one in asking you, sir, 


to insert them. Cannot A Poor Student obtain 


The description given by my querist of various 
marks upon the plates of his Nocturnal conveys no 
very definite idea to me. The abo and und 
probably has reference to the second star being 
supra Polum or sub Polo. 

Assuming that I rightly comprehend query 32900 
(p. 227), it was shown long ago by Sir Isaac Newton 
that the attraction of the Earth (supposed to be 
spherical) on a body on its surface, is the same as 
though its entire mass were concentrated in a point 
at its centre, and this rule would practically hold 
good for your correspondent’s purpose for a body 
whose form was so slightly spheroidal as that of 
our Globe. The calculations then need present no 
difficulty to Volvox.” # 

I am very glad to find Kelby” (letter 14333, p. 
242), protesting against the fashion of using the 
marks and “ for feet and inches. Their only legiti- 
mate meaning is minutes and seconds of arc; and 
no one has even a right to use them (as is occasion- 
ally done) for minutes and seconds of time. Nothing 
hinders the acquisition of knowledge more than an 
inexact mode of thought, and nothing contributes 
more towards such inexactitude than vague lan- 
guage. What would a chemist say if he found 
fruiterers using HzO for 2 hundredweight of oranges ; 
or a geologist should he hear a hotel-keeper speak- 
ing of tertiary beds when he was merely referring 
to the sleeping accommodation on his third floor? 
Every technical word or sign has—or should have— 
a perfectly definite connotation, and a fixed and 
unalterable meaning ; and all who are interested in 
the diffusion of knowledge must reprobate its employ- 
ment in any other sense. 

In order that the method of Stellar Airey 
described by Mr. Dennett, let. 14334 (p. 242), sho 
have the slightest scientific value, it would be neces- 
sary that the angle of incidence of the light from 
the reflected star should be determined. For 
example, at an angle of incidence of 85°, 543 out of 
every 1,000 rays of light falling upon a plane surface 
of glass are reflected, while when such angle 
diminishes to 30°, only 25 out of the 1,000 reach the 
observer’s eye. Thus, were it conceivably possible 
that Capella could be viewed by anything approach- 


a copy of Proctor’s Small Star Atlas? Its price is 

„ and it contains a surprising amount of 
etail. 

A Fellow of the Royal Astronomical Society. 


PLANETARY RAIN. 


[14350.J—To the many popular and scientific 
opinions as to the cause of rain I would beg to add 
one that I have not yet seen described in any book 
—viz., the influence of the moon when passing 
Venus, Jupiter, and other planets. It may only be 
a peculiarity of this station,” but I have noticed 
over and over again that rain falls when the moon at. 
night is two or three degrees to the west of Venus or 
Jupiter, when these planets are in the west, or when 
the moon in the morning is two or three degrees to 
the east of a planet situated in the east. 

In countries where the sky is always filled with 
rain clouds, or where rain clouds are carried from 
one place to another by some constant wind, the 
least fall of temperature or of the barometer, or the 
resistance of a hill’s side, causes rain; but when 
rain falls in Nagpur in the hot season, clouds form 
in a clear sky, and the rain falls on a dry hot plaim. 
Any occult influence of the planets, or any e 
cause of rain, becomes thus more clearly tible. 

As Venus is often an evening star, and close to- 
the sun at new moon, the belief in a change of 
weather at the new moon is not so unwarrantable as. 
some suppose. Why the planets should thus effect 
our atmosphere is another matter. It may be that 
the ether pervading the space between the sun, 
earth, and planet is at its greatest density for the 
5 of that space, and that the introduction 
of the moon’s weight between the three bodies dis- 
turbs the equilibrium, so that a precipitation of 
ethereal matter takes place—always supposing that. 
the ether has the qualities of natural vapour, and is 
able to condense on increased pressure. 


Nagpur, India. G. P. Carruthers. 


THE LAST TRANSIT OF MERCURY. 


ing to perpendicular reflection at the same time that 
3 Grionis was visible too, the former star must emit, 
according to your correspondent, 40 times the light 
of the latter. 

“ Lator” (letter 14335, p. 242) appears to have 
as exaggerated an idea of the size and mass of the 
satellites of Mars as I had, when, on first hearing of 
their discovery, I imagined that they must create 
perceptible tides in his land-locked seas. Why, the 
diameter of the outer satellite (6 miles or so) would 
last autumn subtend an angle of about 0°03” to an 


* Should “Volvox” wish to determine rigidly the 
attraction of a homogeneous oblate spheroid of small 
eccentricity on a particle at either its equator or its pole, 
he may do so easily by the following equations (neglecting, 
of course, the offect of the earth’s rotation). Calling c 
a length of the minor axis, and s the eccentricity of the 
ellipse :— 

(J). The attraction for a particle at the equator 

1 and 

(2). For a particle situated at the pole 

= z . % (IT 121) 0. 


f14351.]—WHILE the transit of Mercury is likely 
to occupy the attention of your readers, I should like 
to lay before them an observation of the same phe- 
nomenon in November, 1868. I believe that I saw 
during that transit a ion of the enlightened sur- 
face of the planet in the shape of a crescent on the 
northern limb. Its appearance was that of a chooo- 
late-coloured shade, and gave the planet some re- 
semblance to a full-stop in shaded letters with the 
shade in the wrong direction. The telescope I used 


was in perfect adjustment, and gave a good disc to 
a large star the same evening. veral friends also 
noticed the appearance on its being pointed out to 


them. I do not know whether theconclusion I came 
to may be correct, but there can be no doubt about 
the observation. I made several attempts to get 
something like a distinct view of the present transit, 
bat could only see the planet now and then as a very 
hazy spot. The sky here was covered with clouds 
from its commencement to sunset. 


Henry T, Vivian. 


May 24, 1878. 


BMALL STAR NEAR CASTOR. 


RA we were favoured with a night of such excep- 
tionally 


sap prove interesting to some of your read 
to 


sa 
much nearer to one second I would say (may I hope 


star near Castor, and was well satisfied with 
the result, the two disos, considerably brighter than 
those of (u? Bodtis), were well divorced, round and 
clean, but when I returned the field-lens to the 
eyepiece the dises wore in contact. This would not 
necessarily prove their distance less, as the 
ents are certainly from 1} to 2 magnitudes 
i Turning from this admirable mirror to 
my 18in. (Calver), 10ft. 5in. focus, I brought it into 
position to examine the same pairs, and, in the first 
place, I used an eccentric stop of Sin. aperture, so 
placed in the telescope that the rays fell upon the 
mirror without any obstruction from the central flat 
or pring arms which support it. 

e division was splendid in each case—the discs 
were ner, and perceptibly more free from 
interference rings, which was to be anticipated. The 
power used, however, was somewhat higher (about 
10 92 and the additional focal length was of course, 
in Tor of the portion of the large mirror which 


was us 
n is assuredly a very considerable advantage, 
which the possessors of large telescopes have over 
those with more limited apertures, that a large 
re can be adapted to almost every state of the 
here by the use of stops, and when thus 
reduced will certainly do more than the same aper- 
ture in smaller telescopes (the careful observer will 
also, when using eccentric stops, select that portion 
of the surface of the mirror which gives the best 
image, for the best mirrors have some portion of 
their surface better than the rest), and when the 
whole can be used, the views of celestial 

objects will astonish and delight the obeerver. 

it was very interesting to watch the gradual 
widening of the dark space between the components 
of these doubles as the different and larger stops 
were employed (8in., 12in., 15in., and the fall 
- Indeed, as an experiment on the 
of aperture in redncing the size of star discs, 
nothing could be more convincing. With the 8in. 
Sperture, also, on both the With and Calver, it was 
t impossible to say whether tbere was any dif- 
ference in magnitude in the components of these 
doubles, and tbe mind weuld lean sometimes to one, 
sometimes to another, but with the larger there 
could be no doubt, and in both couples there is a per- 
ceptible difference. As to divergence in colour in 
moments of very good air with the full aperture, I 
thought I detected a more bluish tint in one of the 
components of u? Boötis, but would not like to speak 


positively until I examine it again. 
After this careful examination, speaking from eye 
estimation alone, I am inolined to think that 
distance of these pairs is about equal, and that the 
double near Castor has closed a little since I last 
examined it. i 
These observations were made between the hours 


of 9 and 10 on the night of the 7th. Tesh as 
slightly , and ultimately became completely 
overcast with clouds, so that the opportunity wae as 
brief as it was good. Hyperion. 


P.8.—Since writing the above I have seen Mr. 
Sadler’s letter, giving Dembowski’s measurement 
of ée Cancri, for which I thank him. From the 

ce of this double in the telescope, I should 
feel inclined to say the measurement which brought 
out the distance as over 8 of a second more near 
the truth than those under it. 

ae 
NÒT ON THE DOUBLE STAR Sh. 190 

47 (PIAZZI XIV., 212). 

(14658. ]—TRIs pair was discovered by Sir Wm. 
Herschel in 1785(= No. 28), and is interesting from 
the fine rich orange colour of the components, and 


|= 
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from the decided change that has taken place in the 
relations of the stars to each other. But few careful 
micrometrical measures have been made of this in 
the last 30 years, partly owing, perhaps, to the low 
altitude of the star in northern latitudes. The 
change will be best seen from the following, wbich 
include nearly all the measures recorded. Unfor- 


tunately Herschel only estimated the angle, so that 
the period covered by the observations is but little 
more than half a century. : R 
South & Herschel II. P=270°1 D=10°82 1823-32 
mythe 8 ss 272°6 10°30 1833-44 
Herschel II. ese 279°7 ose 1835-40 
Herschel II. eoe 277˙4 12°08 1836-66 
Jacob ove ese 2810 13°34 1856-37 
ain... oon ee 283°9 13°51 1862-41 
awes ss ees 285°1 eee 1862 63 
Burnham eee eee 288°6 ese 187 4-60 
O. Stone ese eco 290°2 14 98 1877-37 
ar oe eco 290 8 15°30 1878-30 


The magnitudes are variously rated by different 
observers. A from 51 to 7 magnitade, and B gene- 
rally about one magnitude smaller. The principal 
star is B.A.O. 4923, and there called 6 magnitude. 
It is remarkable for large proper motion, the value 
of which by the B.A.C. is—R.A. + 0 0688. and 
Decl. — 1°68”. Evidently this movement is shared 
by B, as otherwise it would have been left far 
behind. The relative change in A and B appears to 
be the result of orbital motion. Flammarion thinks 
that this is a system analogous to 61 Cygni, the two 
stars moving through space with a rapid and nearly 
equal proper motion, the change with reference to 
each other beiag in a right line. It is certainly a 
most interesting object, and deserves more attention 
‘ban it has received at the hands of double-star 
obeervers. 


I was led to examine this with some care in look- 
ing for a 15 magnitude star detected by Sir John 
Herschel, and noted in his Fifth Catalogue. For 
B C, he gives P = 321°5°, and D = 20” (estimated). 
I do not know of any other observation of it, except 
that in Smythe’s ‘‘ Cycle of Celestial Objeots. Of 
course the Admiral saw it; but, unfortunately in 
this instance, as in a great many others where faint 
stars were looked for, he saw it where it could not 
possibly have been at that or any other time. He 

ives for A C, P = 320°0°, and D = 20” (1833-44). 

e says the measures are a mere estimation, for 
the comes is the very minimum visible of my 
refractor, and not to be caught at all times. Not- 
withstanding all this, he calls the small star pale red ! 
Invisible red would have been better. It may be said 
that this is a misprint in the Cycle” for B O, and 
possibly this may be the case; but there are so many 
instances of faint stars being seen and measured in 
places entirely away from the true positions—the 
measures agreeing admirably with the wholly erro- 
neous estimated places of the only prior observations 
—that it does not by any means necessarily follow. 
I looked for this a number of times with the 6in. 
refractor, but always without success. Lately I 
have examined this pair with the 18tin. refractor of 
the Dearborn, and after careful measures of A and 
B, took the approximate angles and distances of four 
small stars in the field, the nearest visible with that 
aperture under favourable conditions. They are as 


follows :— 
o n 
A and C P = 171-0 D= 52 
A snd D 52:5 69˙4 
A and E 166 5 105°8 
A and F 322°2 120°6 
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These are single distances, and, therefore, not rigidly 
exact. Dand E are very faint stars, and ond. 
my small aperture; but E and F are comparatively 
bright. The accompanying diagram, drawn to scale, 
gives the relative positions of the six stars at the 
prevent time. i Arow 1 the direotion of 

e proper motion of A. years the 0 
stars, A and B, were in the (fo be Hacked 5 5 
small crosses near the lower left-hand corner of the 
diagram. It will be seen at once that the star, F, 
was exactly as described by Herschel with reference 
to C. Evidently there was a time when B and F 
formed a moderately close pair. 

The time will come when B and C will be very 
near each other, forming a couple which only large 
apertures will be able to deal with, C being the 
smallest star of the group and very faint. 

The place of this pair (1880) is: 

R.A., 14h. 50m. 
Decl. — 20° 52’ 

According to Heis and 
naked-eye star. 

Chicago, May 2. 


PAIR NEAR 1 GEMINORUM — STAR 
NEAR RIGEL-—zZ 1899, TO MR. WEBB- 
STARS NEAR r HYDRÆ. 

114354. ]-—“ Mac's“ little pair P. 42 seconds (of 
time) 1 Geminorum, R.A. 5h. 55m., N.P.D. 66° 44’, 
I have looked up, and cannot make out how I 
missed it before. The magnitudes are about 9, 10, 
and the third star, which forms a pretty triangle 
with the other two, is about 10}. I once or twice 
thought 10} was closely double. Perhaps some one 
with more powerful means mine at his dis- 
posal will look for it. I did not notice any other 
companions to the star in field P. Rigel. 

ile looking for red stars some little time ago, I 

came across 21899, R. A. l4h. 55min., Dee. 2° 30 S.; 

P. 67°; D. 28“; . 8, 11. Mr. Webb has men- 

tioned several doubles ately; and as this is not in 

and, 


der it is not a 


8. W. Burnham. 


pa 
and calling his attention to it. The B.A.C. 4 l 
71, 


and 13’ S. of 
it. T. E. Espin, 
i à 

OOCULTATION OF A SCORPII. 
' (14855.}—I RECENTLY bad the pleasure of wit- 
nessing an occultation of A. Scorpii, and, thinking 
it might interest some of the readers of tha ENGLISH 
MECcHANIC, I venture to send a short account of it. 
The 5 I employed is a 6łin. equatorial 
rencor . Calver, of Widford, which I received 
in fine order after coming half round the world. Up 
to the time of disappearance I hada fine view of the 
small 7th magnitude companion to Antares, employ- 
ing a power of 300 upon the 6}łin. mirror. I watched 
the small star to the moment of disappearance, 
which occurred about six seconds before the prima 
—disappearance, March 23, 2b. 53}m., Greenwic 
time; reappearance, Sh. 524m. While on this subject 
I may state that in January, 1877, while watching 
for the reappearance of this star (without the aid of 
a telescope), I noticed rays booto ont from behind 
the dark limb of the moon for fully three seconds 
before the star 7 

In Mitchell's Popular Astronomy it states 
“ that immersion from occultation is instantaneous; 
I would therefore feel obliged if any of our ast ro- 
nemical . correspondents could inform me whether 
these rays are generally seen before the star 
emerges. í am positive it was not an optical delu- 
sion, as I was not aware the star would reappear at 
that instant. 

The white patch near Picard, to which reference 
has been made in the ENGLIsH MECHANIC, seems 
to me to be smaller during the wane than it appears 
a few days after new moon. have sometimes 
thought it sppeared raised above the general surface 
of the Mare. 

Auckland, New Zealand, J. T. Stevenson. 

April 2. 


ANC INT GLACIERS OF FRANCE. 


[14356.]—Some investigations have been lately 
made concerning the ancient glaciers of France. 
That of Oo, in the environs of Luchon, Haute 
Garonne, has left on its passage a considerable 
quantity of erratic blocks. 

The remains of this glacier extend from the crests 
that dominate the left bank of the torrent of ‘the 
Arboust on the south; on the north they are limited 
by the valley of Oueil; on the east they are arrested 
at Peyresourde; and at the west by the conflaesce 
of the torrents of the Arboust and Oueil at Cape St. 
Aventin. The blocks are spread over the region, 
and also heaped up at certain points. In some 

laces they have been concealed by the finer débris ; 
bat, in the inundation of 1875, the torrent that 
passed over the promontory of Oo carried away the 
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finer matter which formed the soil of the meadows of 
Gorin, and brought to light an enormous accumula- 
tion of blocks. All the bottom of this valley had 
been filled by the débris of the glacier, and at St. 
Aventin the Department of Bridges and Roads made 
a vertical cutting of more than 20 metres height in 
the deposit. 

With few exceptions the blocks are granite from 
the crests of Oo; some are calcareous For the Pic 
Quariat. The largest is on the talus of Oo, under 
the chapel of San Triton, and measures 96 cubic 
metres. By the side of it is one of 30 cubic metres, 
and another 24. The last is immediately under the 
village of Oo, resting upon some small edges, and 
looks as though a slight coneussion would precipitate 
it to the bottom of the talus, to prevent which the 
inhabitants place wedges of s which are care- 
fully renewed. 

The most elevated blocks of this middle region are 
at Port de Sainreste, at about 1,900 metres altitade. 
Taking this point and the village of Oo to calculate 
the thickness of the glacier it would be found at 
about 1,000 metres. 

The vestiges of glacier action in the middle basin 
of the Rhoue are of great interest, as showing a 
totally different climatic régime existed in Europe to 
that under which we now live, and that it has 
exercised a very corsiderable influence on the profile 
of that part of the Continent, as well as the disposi- 
tion of the alluvium that covers vast extents of it. 
Erratic blocks are the most frequent vestiges of the 
glacier action. They aresometimes spread ont, and 
sometimes accumulated as moraines. 

These blocks are not confined to the mountainous 
regions. They extend over part of the south-east of 
France, and present very interesting characters. It 
was not until 1858 that their presence was attributed 
to glaciers that had invaded the valley of the Rhone 
as far as Lyons, Bourg, and Vienna. Ten years 
afterwards the colossal proportions of these glaciers 
were recognised. At Caloz, Chambéry, and Gre- 
noble their thickness approached 1,000 metres. This 
mass of ice was encountered by another branch of 
the Rhone glacier, which in one part, by a back turn 
ander an angle of 45°, remounted to the north in 
place of descending towards the south, and in the 
other part invaded the great valley of Switzerland 
by debouching into that of the Rhine. Quitting the 
mountains of Bugey and La Chartreuse, in which 
the grent glacier pushed out branches, encountering 
the small local glaciers, the higher level of the ice 
lowered itself constantly towards the west into the 
midst of the plains of Dauphiny, the Lyonnais, and 
Donbes. In Bas Dauphiné a kind of sill of molasee 
opposed itself to the progress of the ice southward, 
and forced it to direct itself towards Bresse. 

From Bourg to Vienne, Thodure, and beyond, the 
terminal moraines of this immense glacier, spread 
out like a fan, can be followed. Its vast perimeter 
was comprised between the Alps of Savoy and Dau- 
phiny on one side, and on the other between the 
mountain; of Beaujolais and the Lyonnais. The 
passage of the ice is attested by striæ on the rocks, 
by masses of striated pebbles, and by the erratic 


I feel that the correspondence has been conducted | state that by the usual mode it shows much more, 
in a friendly spirit, and regret that I have not had | Some experience in controversy has shown me 

the opportunity of expressing myself to this effect | when it arrives at this pass if becomes wearisome 
personally. I have now to say a few words in con- | and even painful to impartial roaders to witness the 
clusion. efforts of one side hopelessly attempting to convince 

It is an absolute fact, of which every one must be | the other, and as an individual dispute it ceases to 
certain, that if a lens is half obscured or cut across | have any public interest. F. H. Wenham. 
the optic centre, that transversely to this line from 
the semi-diameter, half the light, half the pencilled 
rays, and half the angle of aperture, are all equally 
destroyed. But this fact is not shown by the usual 
method of measurement, because the axial ray is 
beyond the obscured half nearly to the extent of the 
field of view. This is the direction of rays of 
greater obliquity, which, I for years have maintained, 
give false measurements of angle of aperture. It is 
a very easy matter to obscore half of a microscope 
object-glass in this way. Take a small piece of 
tinfoil with a clean-cut edge. Lay it on a glass 
slip and smear its upper surface with a bit of dry 
soap (nothing moist must be used, as it will bedew 
the glass). Lay this on the microscope stage, and 
bring the edge in focus under the object-glass, till it 
exactly bisects the field vertically, then lower the 
object-glass (which must have a flush front) on to 
the foil, which will ndbere to the front lens. The 
microscope body may then be laid horizontally, and 
the apparent aperture of the open half of the lens 
measured by the sector, which invariably indicates 
considerably more than half of the fall aperture by 
the same method. 

Take an inch object-glass, unscrew the ferrule that 
protects the front (which is generally then flush with 
the setting). Obscure one half by an adherent piece 
of foil as above described, raise the glass, and observe 
any ordinary plain object on the stage with the open 
half only. There is no diminution or cutting off of 
the field, the whole of which is equally illuminated 
and the object so well defined that a casual observer 
would not bs any means suspect that half the object- 
glass was stopped off. Continue this with others, 
and it is not till we come to the highest powers that 
there is a slight shading off on the margin at the 
obscured side, and even these objects are seen to the 
full extent of the field of view. 

Now, I ask, where in the name of common sense 
do these oblique raya come from, unless from the 
open half of the lens? Such an obvioua fact needa 
no reply. A true measure of half aperture would 
show total obscurity in one half of the field, and 
consequently appear as half of the whole aperture 
as taken by the sector. But it does not, simply for 
the reason that the rays up to the bisected axis of 
the half that is stopped off, extend away behind this 
obscured half, giving a most considerable addition in 
measured degrees to what we positively know must be 
only a half apertare up tothe axis, and knowing this 
we feel assured that this is a quantity in excess of angle 
proper, and, being a surplus beyond the half of the 
full measured aperture, must be deducted, otherwise 
twice the measure, or the double of this half lens 
would give abaurd and impossible apertures. 

This gives us the key for eliminating the oblique 
rays, extending to the margin of the field of view, 


[14359.]—Tue question of the angular aperture 
of the object-glasses of microscopes is an intricate 
one. It involves so many nice questions when the 
various media have to be considered, through which 
the pencil of rays.may pass after it has traversed 
the objective, that we resolved, in a kiad of deepair, 
to try what we could learn from the object-glass 
alene as to the pencil of rays which it is capable of 
admitting per se, unmodified by passage through 
glass slides, water, balsam, or even, which may 
seem somewhat to modify the angle, the eyepiece. 

It occurred to us that, if a minute opening were 
placed in the focus of an objeetive having a convex 
lens behind it, to give a telescopic view of objects 
in front, the limits of the field of view would give 
the air-angle of the glass, plus any trifling error 
which might be due to the admission of extraneous 
rays through the pinhole. 

To test this idea we constructed a simple appa- 
ratus, consisting of two thin pieces of wood, piue 
together at a right angle. One ofthese, which we 
will call the floor, is horizontal, and has a groove 
in which the objective is laid, and kept level by a 
support of proper form and thickness put under its 
forepart. The other piece of wood is upright, 
is pierced by an opening in which the face of the 
objective appears, like a miniature cannon looks 
out of a porthole It is furnished also 
springs to hold slides with apertures of various 
diameters, or slits in a dark ground, in the focus of 
the objective. In front of the porthole is fixed a 
sector, in black and white, of about 2}in. radius. 

If now au object-glass is laid on the floor of the 
apparatus, ite front lens being at its focal distance 
from the external surface of the porthole, with a 
pocket lens of 1 lin. or 2in. focus in its rear, giving 
a telescopic view of objects in front, what we have 
called the supposed angle of the glass will be easily 
read upon the sector ; and it will be observed that 
this will be increased or lessened as the objective is 
moved behind or in advance of its focal distance 
from the front of the porthole, which corresponds 
with the base of the sector. 

The method, so far, is substantially the same as 
one published in the Microscopical Journal more 
than 20 years since. But if now we place im the 
focus of the objective n round apertare of, say, 
1-100th of an inch, there will be, of course, a oon- 
siderable lessening of light, and frequently, espe- 
cially with higher powers of angle, read as before 
upon the sector. But what does pass must be, if 
not absolutely yet almost absolutely, pure angle, for 
the aperture is too narrow to admit more than a 
trifling amount of extraneous rays. 


It is found that, with some glasses, the divisions 

blocks. John J. Lake. | tbat are measured as angle of aperture, causing very | of the sector are read clear to the very extremes of 
great error in excevs. The rule is this: Subtract the field of view. With others there is more or 

MIOCROSCOPICAL. the measurement by the sector of the degrees shown | less obscurity about the outer rays, which is pro- 


by half the lens from the degrees of the entire lens, 
taken by the same means, and twice the difference is 
the aperture, provided the axial ray extends to the 
margin of the field of view, which probably it does. 


By this simple rule we eliminate the angle of 
field, which bas hitherto been superadded to angle of 
aperture, and which I have not hitherto been able 
to 5 satisfactorily by stops, stage appliances, 
or other optical means. The application of this 
rule will be thoroughly investigated. At present I 
will only give its test on what I have repeatedly 
stated to be fabulous apertures—viz., 180°. No 
object can possibly be seen at such obliquity, and 
yet one maker boldly engraves this as the angle on 
his object- glasses, an assertion that would startle us 
with its mendacity were not light to be seen through 
at the extreme of 180°. 

I have one of these objectives, a tenth of the so- 
termed 180’, yet in ridiculous disproof of such an 
aperture (which would briug the focal plane on to 
the surface of the front lens) it is remarkable for its 
working distance, and will penetrate through the 
cover of any object in my cabinet, and with thick 
covers, whether used as immersion or not, for clear- 
ness and definition its performance is very fine. 
Taking by the sector the open aperture, or what I 
will term angle of field as 180°, I find the aperture 


bably due to spherical aberration. The apparatus 
acta, therefore, to a certain extent, as a test of the 
correction of the objective. | 

Of course, the higher powers, with short foci, 
require smaller apertures; but a limit is soon 
reached beyond which no further reduction of the 
angle can be effscted by lessening the aperture, or 
even by substituting for it a slit of 1-2000th of an 
inch in diameter. This fact gives confidence in the 
results of the method. When lessening the aperture 
produces no further diminution of angle, we may 
safely conclude that all extrancous rays, have been 
eliminated. 

Immersion lenses can have their angles measured. 
by substituting narrow slits in a black ground 
covered with thin glass for the apertures. We have 
gent a sample of the apparatus itself to Mr. Carties, 
of Holborn, who, no doubt, will kindly show it to 
any one who might wish to see it. 

The method is rather a combination of the sug- 
gestions of others, than one for which originality 
can specially be claimed. It requires care in bei 
carried out. The two points to be specially attend 
to are that the aperture must be in the optical 
centre of the objective; and that the outer edge of 
that aperture must be the part in foous. 


Richard Nickols. 


14357. —I REGRET that I am unable to give 
“Simian ” any definite information regarding his 
question (letter 14280) about the behaviour of Zeiss’s 
new oil-immersion lens on Nobert’s lines, because I 
do not po<sess this valuable test object. I may say 
that Mr. Zeies wrote me some months ago that tho 
new oil-lens would easily resolve the 19th band by 
lamplight, modified by blue glass, and seeing that a 
number of good water-immersion lenses have resolved 
this test, and judging from the brilliancy and ease 
with which the oil-lens resolves the finest diatomaceous 
tests by lamplight, there seems little room for 
doubting that it will not ont resolve the 19th band 
of Nobert’s lines very well but also easily—at least 
it ought certainly to do so as the oil-immersion 
objective is essentially a resolving lens. 

‘Simian’’ may also obtain excellent unilateral 
reflected light by mears of Dr. Edmunds’ immersion 
paraboloid, by placing a stop under the same, which 
will admit only a marginal set of rays tin. long. 
With my F. H. Wenham’s new binocular arrange- 
ment for high powere, which I described in No. 144 
of Science-Crossip, December 1, 1876, I can see the 
finest lines on any diatom quite distinctly in both 
bodies, and probably with less losa of light than 
with any other binocular arrangement for high 
powers. Why do Messra. Ross and Co. not make 


more of these excellent high-power prisms? Some of half the lens is 115°, twice the difference is 130°. | Jersey, May 16. Martin M. Bull. 
of my friends have asked for them and have not This represents the degrees of the central pencil or 
been able to get them. the true aperture. I take another example of an 

Glasgow, May 11. Adolf Schulze immersion lens, in which the maker actually claims HISTOLOGY. 


plus 180°, but on trying this by the sector, the light 
image vanished at a range of 178°, beyond which it 
was totally obscured. The aperture of half the lens 
was 114°, twice the difference is 128°. 

With these remarke, I beg to close the contro- 
versy with Drs. Nickols and Bull, kindly thanking 
them for their politeness. They again assert, with- 
out further explanation or modification, that half 
an object-glass, as bisected across the axis, shows 
by meaeurement only half the angle of aperture. I 


(14360.]—I QUITE agree with the wish of one of 
your correspondents to have another side of micro 
matters discussed—viz., those relating to injecting 
animal tissues, and the kind of objectives most suit- 
able for examining them. My experience up to the 
present time is, that if you want a really good pre- 
paration the better way is to buy it already done by 
a professional mounter. Ido not quite agree wi 
those who judge a microscopist by the number of 
bought specimens in his cabinet. To those who 


ON THE MEASUREMENT OF THE 
APERTURE OF MI-ROSCOPH OBJEC- 
TIVES. 

[14358. —I cANDIDLY admit that Drs. Nickols 
and Bull have carried on their argument with 
myself in the most courteous manner, and without 
the least tinge of any of the jealousy of partisanship. 


May 24, 1878. 


sneer at it I would ask could they do better? I 
fancy the majority would come off badly. It has 
lately been asked for an easy method of injecting 
tissues. I am afraid there is only one way, and 
that is by actual experience. A carpenter may 
show you a dovetail joint, and give you the same 
kind of wood and the same tools that he used, and 
yet you will find you cannot do what he performs 
with ease; and so it is with preparations. The 
nearest approach I have personally made up to the 
present is aa follows. I wish to open the discussion 
of these subjects with the bope that others will give 
experience. 
I dissected out the ovary from a hare. Having 
other work on hand at the time I could not inject it 
(which should always be done first). I placed it in 
alcohol for two or three weeks to harden. Dilute 
chromic acid might have been used with advantage, 
but in this instance it was not. Having found it 
to have become sufficiently hard, I flooded the specimen 
with alcohol, with a Valentin’s knife made several 
steady cuts, transferring and spreading the sections 
on to a glass slide, now, dropping on a solution of 
carmine and ammonia, allowing same to evaporate 
ata gentle warmth, then with Canada balsam com- 
1 0 the slide. With respect to working with 
ada balsam I was puzzled a long time until I 
found a good dissolvent, and this is benzole. Of 
course, chloroform would do; but, besides the trouble 
of obtaining it owing to the new Act, it is eo expensive, 
and when obtained you want it for other purposes. 
With benzole, which is cheap, you can make balsam 
as flaid as you wish, and so avoid heating and air 
babbles. It also does for damar and asphalt, but 
beware of bringing a flame near. Now, although my 
specimens are bad, they enfliciently show that I am 
on the track to succeed. They are broken up into 
pia , but are clear as possible and no bubbles, tho 

qualities being that they do not show anything 

characteristic of an ovary. I can find no trace of a 

corpus luteum. This may arise from it not having 
been injected. The next trial I mean to vary it, and 
stain before hardening (we seem to lose colour by 
this course), and others I shall inject with carmine 
and ammonia. Baker supplies a convenient syringe 
for this purpose, with three small movable nozzles. 

The failures with me in this process arise from the 

bursting of the veesels when pressure is applied ; 

evidently it is a tedious one. In cutting the har- 
tissues I shall try it under water, and float 
the section off as described by Rutherford. 

After all these trials can it be wondered at that we 
should come back to our prepared slides and appre- 
ciatethem? I have one by Needham, a section of a 
foot of a haman fœtus (6 months) quite beyond the 
amateur, what is destined to be the bones is well 

marked. At certain points there are clots sur- 
` rounded by cells, from which the changes are going 
on that form cartilage. Further on the cartilage is 
y formed. The principal musoles are well 
marked, but another section, evidently the same sub- 
ject, taken near the sole of the foot, shows these 
still more beautifully. Another slide shows cartilage 
undergoing ossification. Being outside the profession 
how long should I have to wait for subjects like 
these? I should not forget to mention a section of 
spinal eord of a horse. The white substance appears 
one vast electric cable, with all its wires and insula- 
tions. In this subject the nerves are much more 
strongly marked than in human spinal cord. 

I notice in the Lancet, April 27, 1878, A new 
m of section-cutting by means of ether spray, 
by R. S. Smith, which appears worthy of notice. A 
wooden cylinder has a solid cylinder of copper, sur- 
rounded by felt, fitted into it. Take a small piece of 
tissue, cut a fiat surface, drop a very little strong 

on the end of the copper, place the tissue upon 
rt, and then apply the ether spray. The tissue will 
freeze in afew seconds and become firmly attached 
to the copper block. The spray should be passed 
over the razor, and then the wooden cylinder being 
held in the left hand, sections may be cut by the 
razor in the usual way. Frozen tissues are so 
hard that the razor may be made to cut section after 
section quickly, and extremely thin sections may be 
obtained without difficulty. No microtome is neces- 
wary, a no great dexterity in section cutting is 

ired.’ 

have obtained much information from Dr. Lionel 

Beale’s book, How to Work with the Microscope.” 

If you get the third edition second hand it is not so 
nsive as the later one. All his works are good 
worth reading. 

On another occasion I hope to have something to 
say upon objectives suitable for the above work. 
They will not be diatom-dotters. Theo Izod. 


UN¥FERMENTED BREAD. 


(14861. —IN letter 14316, ‘‘ Physician” asks 
“why carbonic acid is used in the manufacture of 
nsrated bread, and if common air would not 
expand as well?’’ Carbonic acid gas is used 
because water absorbs it to a greater extent and 
more perfectly than common air, hence its use in 
aérated waters, wines, Ke. As the carbonic gas 
evaporates from the aérated water of the dough 
during baking, the bread becomes vesicular and 
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light. It also promotes the soaking or cooking of 
the bread. In aérated bread only pure wheaten 
flour is used, as any admixture of potatoes, beans, 
or alum would interfere with and prevent the snc- 
cessful working of Dr. Dauglish’s process, which is 
dependent for success upon the elastic gluten of 
wheat, which preserves in aérated bread all the 
nourishing and digestive qualities of the wheaten 
flour in their natural state. In fermented bread on 
the contrary, alum, potatoes, and beans play a very 
important part, both in respect of colour and cheap- 
ness. The potatoes and beans assist fermentation, 
and alum improves the colour, and hardens the weak 
glutens of inferior flours. 


The Secretary of the Aerated Bread 
Company (Limited), 
2, Whiteoross- street, London, E.C., May 15. 


[14362.]—I HOPE some one practically acquainted 
with its manufacture will come to the rescue of 
abrated bread, and defend it from the charge A 
Physician’’ quotes against it—a chemist havin 
found in it the mould of potatoes and beans, 15 
alum.” A description of the processes of making 
might remove some of the popular delusions respect- 
ing it, and throw light on the interesting question 
of A Physician,” as to why COs should be used 
in preference to common air. There might be no 
more reason for it than the general tendency of mun- 
kind to work in a groove, thus: (1) By the yeast 
proces3, carbonic acid gas is generated by the fer- 
mentation and lightens the bread in escaping during 
baking ; (2), the reformer (Dr. Whiting, or who- 
ever it was) who doubted the expediency of start- 
ing incipient rottenness in bread, just to make it 
light, would naturally cast about for some other 
suurce of CO; instead of another gas, and, lighting 
on the HCl and NaHCO; process, found it answer 
very well; and (3) when on the large scale, and to 
save expense, it was found advisable to generate 
the gas separately and force it into the dough, still 
conservative instincts would prompt inquiry after 
cheaper carbonates and acids instead of a ‘ new 
departure. But perhaps the solubility of CO, in 
water, and its easy expulsion by heat, with ite 
peculiarity of escaping gradually in great numbers 
of small bubbles (effervescing) is the cause of ita 
use. What does A Physician” understand the 
chemist to mean by the mould of potatoes? I 
imagine the mere use of potato or bean meal would 
not be injurious. The alum' is, of course, a 
serious charge, and I hope it may be disproved. As 
a specimen of the delusions current about aérated 
bread, I have heard it stated that vitriel.and chalk, 
or whiting, are put in it! Perbaps those are the 
materials used in generating the gas; but I wonder 
what sort of bread would result from putting them 
into it! 

How many Aérated Bread Companies are 
there at work? You see ‘‘ dépôts ” in most parts 
of London, and can get the bread in many pro- 
vincial towns. Yet I suppose the requisite ma- 
chinery and plant are pretty expensive. Thanks to 
“ A Physician for his correction of the erratum 
“ 131b.; he will see mine on the next page to his 
letter. D aghber te 


TELEPHONIC. 


(14363.}—W' have heard so much of the telephone 
lately that I must apologise for writing abont it, yet 
I have done so because I think I can say something 
new about the reason why it 8 0 My idea is, 
that it speaks through sympathetio action of the 
diaphragms at each end of the line, which sympa- 
thetic action is caused, not by undulatery waves of 
electricity, but short intermittent strokes cor- 
responding to the disturbing element— e., the voice 
or sound. Let me explain: 1. In St. Thomas’s 
Church, Douglas, there is some panelling. Now, 
when the organ is played on certain notes there are 
two or three panels give out sounds. These panels 
are only affected by notes in sympathy with the note 
given out by them. Thus, one panel sounds to, say, 
the note C, another one to Ff, and another to E. 
These sounds can (or could a short time since) be 
heard on the north gallery of the church. 

2. If we sing in a room where there is a piano, the 
piano will emit sounds corresponding to the pitch of 
the voice. , 

3. If tbere are glass ornaments or vases in the 
room they will answer to certain notes sung or 
spoken in the room. , : 

Now, you will ask, what has all this to do with the 
diaphragms of the telephone? Simply this: In the cir- 
cular plate we have every note of the scale within cer- 
tain limits. Takea pin and tap the plate in the centre, 
and you have the lowest note of the telephonic 
scale. Now tap nearer the edge, and you have a 
higher note. Nearer still, and the note is higher 
still; and so on to the extreme edge of the plate. 
Now, by the attraction of the magnets, the plates 
are rendered extremely sensitive to sympathetic 
action, and when a certain note is sounded on one 
plate, the note on the other plate corresponding to it 
is emitted through sympathetic action produced by 
the disturbance of the electrical condition of the 
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plates. Thus, as we have the notes of the scale on 
the plates, any sounds within the range of those 
notes can be produced by sounding them on either 
of the plates, and thus the telephone speaks, &o. 

Crosby, Isle of Man. W. C. Lockerby. 

P S.—If this theory is correct, the powers of the 
tolephone are almost unlimited as regards loudness 
of tone, Ko. I shall be glad to have the opinion of 
my fellow-experimenters in electricity. 


THE MICROPHONE. 

([14364.}—I BAVE just made some of the experi- 
ments described in the paper by Prof. Hughes, which 
is published in the current number of the ENGLISH 
MECHANIC, and the results are simply astounding. 
The most effective arrangement which I have tried 
is the following : Two small blocks of gas carbon, 
about a cubic inch in size, were fixed to the bottom 
of a thin wooden box, in such a manner that when 
the box was placed on end one of the blocks was 
about ldin. above the other. A small hole, zin. 
diameter and zin. deep, was made in the under side 
of the top block. A piece of electric-light pencil, a 
trifle over lin. in length, was then taken, and 
pointed at both ends. One point was inserted into 
the hole in the upper carbon block — the other 
was allowed to rest upon the flat surface of 
the lower block. e following connections 
were then made: — The upper carbon was 
connected with one pole of a small battery, and the 
lower carbon with one of two line wires ; the second 
line wire was connected to the other pole of the 
battery ; and to the distant ends of the double line 
wire was joined an ordinary Bell’s telephone. This 
ridiculously simple apparatus is far mora sensitive as 
a transmitting instrument than anything I have yet 
seen. The lightest touch with a camel’s-hair brush, 
not merely on the instrament itself, but on the 
table on which it stands, produces a loud scraping 
sound. The tick of a watch is transmitted with un- 
diminished loudness, and that of a clock several 
feet distant from the microphone is earily heard. 
Whispers are quite audible, and generally intelligible, 
though accompanied by a sort of buzz, which is 
somewhat annoying. My last test was this: Having 
placed the microphone on a table 10ft. away from 
the window, I went out upon the balcony and made 
a few remarks in an ordinary tone. Every word I 
said was distinctly heard at the distant station. 


The whole preparation of this experiment occupied 
about half an hear. Shelford Bidwell. 


MECHANICAL POWER ON STREST 
TRAMWAYS. 


(14365.]—I Have long been surprised that the sub- 
ject of mechanical power on street tramways has 
not been discussed in the columns of your valuable 
paper, as there cannot be any doubt in the mind of 
any engineer that tramways will eventually become 
a most important feature of locomotion, not only in 
the midst ef our large towns, but as ‘‘ feeders ” to 
the great main lines of railway. It is well known 
that, when railways were first introduced, great 
opposition was raised against locomotive engines. We 
can all see the great perfection to which locomotives 
have been brought. In the present day the same 
opposition is being made to locemotives on tram- 
ways, and I fail to see why a tramway locomotive 
cannot be brought to the same perfection as the rail- 
way locomotive. I hope to seo a discussion in the 
ENGLISH MECHANIC on this ae SP portans subject 
by your engineering correspondents. 

ns = Tramway Engineer. 


ENAPSACK TOURS. 

[14366.]—‘* J. J. M.“ (letter 14314) is quite right 
when he describes the delights of these tours; his 
suggestions on equipment may be followed with 
confidence. Can he, or any of your readers, give 
any information about the knapsack itself? Has he 
tried the new one now being adopted in the army 
Iam told the soldiers prefer it to the old one. My 
experience of the old one is, that I should like 
something which allowed more freedom to the arms. 
I believe the cost of the new regulation knapsack, 
complete, is 7s. 6d. If I knew where one could be 
bought at this price, I should be inclined to invest 
by way of experiment. Perhaps the makers or 
vendors will take the hint and advertise in your 
columns. R. G. 


HANDRAILING. 


14367. —ALLO w me to correct an error in my 
letter on Handrailing (No. 14272, p. 191, No. 
684). Instead of cube read ‘‘ prism.” Also 
read gemiconjugate for semicongregate, and 
„ plan ” instead of spin.“ Of course these mis- 

es are obvious to any reader acquainted with the 
subject. ; Concoil. 

(Very likely, but the corrections are almost as 
illegible as the original MSS., and we are not sure 


that they are now quite right. Correspondents 

would add greatly to the value of their communica- 

fons by writing very plainly all technical terms.— 
D. 
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THE MATHEMATICS OF THE ROLLER 
BEARING. 
_ [14368 }—Prrnaps the following little proposition 
may interest some of your bicycle-riding readers. It 
shows how to find the diameter of rollers when the 
hare of them and the diameter of the axle are 
wo. 


In the figure the larger complete circle represents 
the axle, and the oA circles three of the rollers. 
Let a = diameter of axle, n = number of rollers, 
x = required diameter of rollers. Then C B = B D 
= the sine of the angle C A B to radius A B; and 
it also equals $7; in like manner A D = 1 — sin. 
CAB=23a,,a:2::1— sin. CAB: sin. 


CAB. But che angle CA B - 18. Hence we 


* 
have the following rule to find the size of rollers in 
any case: — . 180° 
. 
n 


1 
1 ein. „ Fi. Piper. 


BICYCLING MATTERS. 

14369. —“ Azax (14306) is quite right in his 
idea of the real motion and action of the rollers in a 
roller bearing, but he must remember that the rollers 
fit very closely to each other, and grind and rub 
their fellows exceedingly as they are forced round 
to take up their alternating position at the top. On 
the whole I think that, although they do run a little 
easier on account of the rolling surface presented to 
the axle, they are not worth the extra expense and 
complication. I think Carver’s hollow spokes very 
jones but if they could be drawn solid, as Druce 
draws out his steel backbones, they would be much 
improved, as at present they have a longitudinal 


division which allows the water and damp air to get | ej 4 


in, and so rust away the interior. [ believe plain 
rollers superior to cycles, as they do not wear 
shaky so soon, and there is very little difference in 
their running. Ont of the fourteen varieties of 
roller bearings now in use I prefer Sibert’s patent 
dumb-bell rollers and self. Iubricating axle-box 
which no doubt some of ours have not yet hear 

of. They are constructed as follows (see Fig. 1):— 
The axle-box is in two halves, like an ordinary 
Sheffield plain bearing, and is made very deep; 
inside this a loose double collar is placed, which is 
slightly smaller in its outer diameter than the box, 
and a little larger than the axle in its inner 
diameter. These collars are pierced with five pairs 
of slots opposite each other, into which the rollers 
fit. These rollers are exact miniature dumb-bells 

and so constructed that the balls at the ends just fill 
the space between the axle and box, so that all the 
running is on the balls, the collars serving only to 
keep them apart. By making the axle-box so deep 
a large quantity of oil can be put in them, and they 
are guaranteed by the maker to run 3,000 miles 
without one oiling. 


FLQ £ 


Grout’s “Indestructible” tires are really good, 
as also are Tupper’s, which are put on in the same 
way. They never come off, and very seldom cut; 
the only objection to their use is, that a special 
epoke must be used with them, as they cannot be 
taken out to replace a broken one. The adjustable 
crank will be fitted by any maker at — of 
£2 2s., but it doesn’t work easily, and when down 
is hard to get up again. 


I think X. X.” (14308) is wrong in supposing 
backbones are made stronger than necessary. If he 
watches a friend’s machine when riding over a rough 
road he will quickly see the strain which is brought 
to bear on that part. How is it, also, that we so 
often bear of backbones breaking off beneath the 
saddle? I myself know several instances in which 
this has happened. i 

“ X.X.” seems to put a good deal of faith in back 
bearings, but in my opinion the kind of bearings 
has very little to do with the running of the 
machine, provided they are not too tight, and are 
well oiled. Iwas riding with a friend last week, 
and he always went ahead when we let our machines 
go down hills. He rode a 5tin., with plain bearings, 
whilst mine was a 56in., with roller bearings. 
His machine was a pound or two heavier than mine, 
but, on the other hand, I was the heaviest rider of 
the two. On thinking over the matter I came to the 
conclusion that the reason I was left behind was 
that I rode a higher machine and was some inches 
taller myself. I therefore presented a larger surface 
to the wind, which in my opinion was the cause of 
„ the bearings having nothing to do 
with it. 

As I always ride in shoes I fancy X. X. 's style 
of brake (using the instep) would hardly suit me. 
The three brakes best to my liking are Simpson’s 
“ Safety Slipper’’ and the ‘‘ Safeguard,” both of 
which are ground brakes, and perfectly safe, as they 
are applied full power should the cord break ; they 
also do not wear the rubber in the slightest. The 
other is a front-wheel brake, and, as many readers 
of this paper have no doubt not heard of it, I append 
a sketch (Fig. 2). It is called the Reverse- action 
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TANK LOCOMOTIVES FOR MINERAL 
LINES. 

(14371.]—TANK engines for colliery and other 
branch lines have not received much attention from 
your correspondents ; this is, no doubt, due to the 
fact that little improvement was made in their con- 
struction. For many years it was a common prac- 
tice to use any “old engine” for colliery and 
mineral lines, and also for shunting. But it has 
now become an established fact that it is far more 
economical to have new tank engines specially 
designed for this work. The drawing shows a four- 
wheeled tank engine of the new type, as improved 
by Messrs. Fletcher, Jennings, and Co. In these 
engines the materials and workmanship are of the 
same quality as in engines constructed for main-line 
traffic. The following are the chief dimensions of 
this engine :— À 
Ft. in. 
Diameter of cylinders (13) 
Length of stroke (20) ... 
Diameter of wheels 
Wheel base ‘in 
Length of boiler barrel 
Diameter of boiler eee 


—— 


Length of fire-box (copper) 
Width of fire-box ... 
Number of tubes (brass) 
Diameter of tubes 
Extreme length over buffers... se cal 

Weight of engine (empty) 18 tons. 


The water-tanks hold 530 gallons, and the coal 
bunker and the spaces at the ends of the tanks carry 
one ton of coal. The boiler is fed by two Giffard’s 


9 
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brake, and is fitted to the Superb.“ It is applied , injectors, and the engine has all the usual A 


by pulling with the fingers of one or both hands, by 
which an enormous power can be applied, and at 
the same time the slightest unevenness of the road 
or wheel felt. In order that it shall not chill the 
fingers in cold weather, and to afford a better hold, 
it is fitted with a pair of very small horn handles. 


56in. Superb. 


[14370.J—I sex our friend Mr. Striffler has come 
forward with a little more of his valuable informa- 
tion, and I trust he will give a letter on this year’s 
machines. What does he think of Carver’s hollow 
spokes? I saw one in a shop herein Bristol. They 
appeared to have an open seam along them; if se 
they certainly cannot be better than the solid ones, 
as the power of the latter to suspend would be the 
same, and I much doubt if it would stand more ina 
tangential direction, with an open seam. I see he has 
a very secure treadle by having notches in the back of 
crank. Have any of ‘‘ ours tried the patent shifting 
saddle, made by a Manchester firm, attached to the 
spring by links to move on pivots? When riding 
on a level road the links are in a line with the 
spring, keeping the saddle close up to the handles, 
but, when going down hill, by lifting the saddle a 
spring throws the links over half a turn, thereby 
shifting the saddle back twice the length of links. 
Do any of the makers use very fine wire, tightened 
by being wound upon screws in the hub of wheel? 
Could Mr. Striffler, or any reader, explain the manu- 
facture of the weldless steel tube; what is the 
smallest size of journals makers use to front and 
back wheels, and distance apart of hubs, for a 52in. 
roadster? What of Mr. Striffler’s roller bearings? 


Young Mechanic. 


such as steam and water gauges, a Roscoe’s lubri- 
cator, oil-cups, &c. In this particular engine the 
brake can be applied either by hand or by steam. 
Other engines of a more powerful type are also under 
construction. 


May 14. O. E. 8. 


G. W. R. LONG RUNS, &c. 

[14372.]—IN ‘‘ Replies to Queries“ (32558) of your 
last number (Vol. XXVII., No. 685) of May 10th, 
H.“ mentions as the longest run in England with- 
out a stop, that of the 9 p.m. limited mail (ex.), 
Paddington, which, he says, runs through from 
London to Bath (106} miles) without a stop. Now, 
as a matter of fact, I may tell him that this train 
stops 5 times between the two places on the down 
journey, and 4 on the corresponding up one—‘.e., 
for mails only, not being timed for passengers at all. 
Now, can any of your readers explain the reason 
why the down mail stops at Didcot, whilst the up 
= runs through that station? Its stops are as 
OIloWS : = 


Down. p.m. p. a.m. 
Paddington dep. 9.0 | Bristol dep. 12.40 
36m. Reading 3} 9.50| Bath (11} miles) (a) 12.58 

— d) 9.52 — d) 1.0 
53 Didcot a? 10.19 | 241 Chippenham (ə) 1°20 
— (d) 10.20 — d) 1.22 
564 Steventon (a) 10.27 411 Swindon a) 1.45 
— (d) 10.29 — d) 1°50 
771 Swindon (a) 11.0 | 62 Steventon (a) 2.18 
— (d) 11.5 — (d) 2.20 
94 Chippenham (a) 11.30 65} Didcot pass 2°26 
= d) 11.82] 82} Reading (a) 2°58 

107 Bath (a) 11.55 — (d) 3.0 
d) 11.57 | 118} Paddington arr. 3.55 


1081 Bristol arr. 12.20 


May 24, 1878. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 687. 


269 


The 10 a.m. (ex.) King’s-cross, therefore, makes the 
longest run in the kingdom—namely, to Grantham 
{from King’s-cross), 1054 miles. But I was once 
told by a G.N.R. driver that they occasionally had 
to stop at Peterborough in bad weather, with strong 
head winds, for water; and I have myself proved 
the accuracy of his statement, for one day last year, 
travelling by the ‘‘ Flying Scotchman” from King’s- 
cross, we were 20 minutes late at Grantham, there 
being a very high and adverse wind at the time, by 
reason of which we had to stop 2}min. at Peter- 
borough for water. The engine was one of the 7ft. 
single class. I am not quite sure of the number, but 
I rather think it was 267, load 10 coaches. As “H.” 
says, the G. N. R. certainly run the largest number 

really fast trains, and not only the fastest 
trains, but he might likewise add that they 
nearly all run exceptionally long runs compared 
with other lines, very few of them stopping between 
London and Peterborough. A G.W.R. driver once 
told me that in bad weather he experienced difficulty 
in running from Oxford to Paddington without a 


etop by the 9 a.m. express from Oxford to London 
(ex. \ olverbampton). How much for the truth of 
of this, I wonder? Prometheus. 


CONTINUOUS BRAKES—BARKER’S 
HYDRAULIC. 

(14373.]—Ir was quite unnecessary that I should 
ive further particulars about Barker's hydraulic 
brake on the Midland Railway in my letter upon 
169, as “ F. D. T.” (page 220) will see that 
ly the week previously, page 148, I had mentioned 
the fact of Barker’s brake being used between Bed- 
ford and St. Pancras, and Bedford and Northampton 


first of these trains consisted of an engine, 
tender, 13 carriages, and 2 vans, and it was the 
*‘ experimental Barker train” at the Newark brake 
trials in June, 1875, after which it ran several local 
trains on the short branch lines near Derby. In 
May, 1876, this train was stationed at Bedford, and 
on the 2nd of June it commenced to run to London 
daily. During the latter month another 
9 coaches were similarly fitted. This 
ran between Bedford and Leicester for 
, and for more than a year and a half it 
ing upon the Bedford and North- 


e 220 


has been 
line. 
D. 


quotes the Times of 


en Och, 1876. Barker and Co. wrote to the 
Times, stating that they had stopped a train at 50 
miles an hour in 15 seconds, within 200 yards. It 
was fi upon inquiry that the speed had only been 


same iece of line before a party of engineers, a 
* indicator“ and stop watches were used. It 
was then conclusively proved that the first trial was 


It has been rumoured that the two Midland 
engines, Nos. 132 and 135, have Barker's automatic 
brake. This is notso. They have the No. 2 brake, 
which is not automatic, and does not fulfil the Board 
of Trade conditions. 


I may also mention in conclusion that the evil- 
n who disabled this brake by sticking 
a knife into one of the brake tubes a short time 


ago has, unfortunately, not yet been detected. 
May 15th. C. E, 8. 


TO WHAT IS DUE THE ACIDITY OF 
nd THE BICHROMATES? 
[14374.]—IT is difficult to find amongst the metals 

— Sear more interest than chromium when in 

ation with other elements and radicals. 

Chromium unites with oxygen, forming (1) chromium 

; 3; (2) chromium sesquioxide, 

; (3) chromo-chromic oxide, CrOCr:0; ; (4) 

i m trioxide. We have also reasons for 
believing in a still higher oxide. 

The two first oxides are basic, and yield corre- 
sponding chlorides and salta ; the third, a neutral 

ody, co nding with the magnetic oxide of iron ; 

md the fourth forms an acid with water. 

But my object in writing is to obtain the opinions 
of others interested in chemistry on a subject that 
has engaged my attention for some time—viz., To 
what is due the acidity of the bichromates? When a 
bichromate is dissolved in water, the solution is acid. 
Is this acidity due to free chromic acid passing into 
solution thus: M’,Cr,O; = M’,CrO, + CrO;, and 
CrOs + H:0 = H.Cr0,. This view seems to re- 
ceive support from the following facts :—(1) If toa 
solution of a bichromate, sulphuric acid is added, 
and the solution boiled, oxygen is set free, thus :— 

chrome alum 


ce eer 
M’2Cr2O; + sH3SO, = M’sSO,, Crz380. + O3 + 
HzO. (2) By adding CRO; to sulphuric acid, oxy- 
gen is also set free. (3) If the solution of bichro- 
mate be concentrated, we obtain CrOs on the addi- 
tion of strong sulphuric acid (in excess). A part of 
the sulphuric acid combines with the monad element 
represented by M’, giving MSO, + H: CrOl, and 


H2CrO, — H:0 = CrOs. I offer these views to In looking back through the Patent office records 
the notice of the impartial chemist, trusting they | I find there has never been a patent granted for 
may be worthy of some notice. any self-recording sounding apparatus. There have 

Holloway, N. Fredk. W. Streatfeild. been two or three patents for improvements to the 

present sounding rods, as every seaman knows the 
great difficulty in trying to sound in wet or rough 
weather; but, as these improvements were sọ 
slight, we have sailed along with the old tackle until 
some really good and simple method turned up. 
new apparatus for indicating the depth of water, 
and particularly for showing the soundings on board 
a ship, has been mentioned in ‘‘ Queries, and as your 
readers will see in the following description is, 
although very simple, yet quite novel in its applica- 
tion, and certain to supersede the old plan of 
sounding pipes. The ‘‘ Patent Sounder,” as this 
new apparatus is called, was brought out at about 
the same time as Sir W. Thomson’s deep-sea 
sounder, and it is very remarkable that both of them 
are alike in principle, although differently applied. 

The ‘‘ Patent Sounder ” consists in having at the 
bottom of each hold, tank, and compartment, an 
open-bottomed box, B, on sketch, and a small pipe, 
P, leading from each of these boxes to the cabin or 
chart-house, where an indicator, I, is connected to 
each pipe. When the water rises it enters the box, 
B, and compresses the air in it, and this compres- 
sion is communicated through the small pipe to the 
indicator, which shows clearly the exact depth of 
the water. It will be seen that this apparatus is 
extremely simple. It is, nevertheless, very efficient 
and reliable, having been thoroughly tested at sea, 
and found to act perfectly in all weathers. The box, 
B, is so proportioned that change of temperature 
has no effect on the indications. In the roughest 
weather the gauge is never violently agitated, but 
always works steadily, and the indicator may be 
placed at any distance from the box. 

If any of our amateur friends would like to rig 
one of these Patent Sounders ” up, either in their 
yachts or on shore from any cistern or tank, or make 
a tide gauge, and are willing to take our telephonic 


A CURIOUS FIGURE S8QUARE. 


(14375.J—WHar is the 
‘lake an o 


pars of the following 
d number (see diagram), 


curious fact? 


say 5; make two squares as per diagram, number 
the top square of the larger square 1, and the others 
in order up to 25. Transfer the numbers at the top 
of the large square, 6, 1, 2, to the bottom of the 
small square; those at the bottom, 24, 25, 20, to the 
top ; those at the right hand to the left, and at the 
left to the right. The numbers of the smaller 
square will now give the same result, 65, added 


horizontally or vertically. Also the two diagonals. friends’ advice and defy the patentees, I will be very 
R. Miles. | glad to supply the dimensions and any details 
necessary. Tyneside, 


AUTOMATIC SOUNDING. 
{14376.]—THE most important thing, without 
exception, on board a ship is to keep the water out 
of her, and it is very remarkable that in this age of 


SINGLE v. COUPLED ENGINES. 


(14377..—Your able correspondent, ‘‘ C. E. S.,“ 
letter 13678, p. 314, commenting on my letter 
(13523, p. 216), remarks that my comparison of the 
speed of the G. N. and G. W. single engines with the 
Midland coupled ones“ is no proof in favour of the 
single engines, as the gradients and weight of trains 
are far heavier on the Midland than upon either of 
the other lines.” He does not represent my conten- 
tion quite accurately. J paired the Midland and L. 
and N. W. together when comparing the speed run 
by coupled engines (of which those lines have some 
of the e specimens) with the G. W. and G. N. 
Skt. singles. This makes a considerable difference, 
for, while it would be absurd to compare the 
generally level G. W. with the Midland and its 
heavy gradients, the comparison would be all the 
other way in regard to the G. N. and L. N. W. 
Thus my comparison of the two paira of lines was 
not an unfair one, and shows the single engines 
doing a mean speed of 52 miles an hour on the 
quickest runs between stations, against the coupled 
engines’ 47. But I must point out further that the 
question to which I directed particular attention in 
my letter (13523) is not attempted to be met by 
„C. E. S.,“ but is quietly ignored, as the point had 
been previously, by all advocates of coupled engines 
—viz., (1) that it has not been shown that the 
coupled engines could run the G. W. and G. N. 
expresses (at 51 and 53 miles an hour) in time, or 
(2) that the G. W. and G. N. singles could not run 
the L. N. W. and Midland expresses (at 47 miles an 
hour) in time. This is the real point at issue, and 
until this is proved the advocates of coupled engines 
have not made out their case. i 

I admit that C. E. S.” has brought some excel- 
lent theoretical reasons and formulæ to show that 
at least 100lb. of tractive force is required to per- 
form the ‘‘15-coach test, on which he so strongly 
insists, and his theory certainly appears to have been 
sustained by experiment. Still this only goes to 
prove that on a perfectly level line a coupled engine 
with 100lb. of tractive force, drawing 150 tons, 
would beat a single engine with less tractive power. 
But that does not answer my question, while I 
think experience does answer it in favour of the 
opinion I expressed in letter 13523—that the 8ft. 
singles could run the Midland and L. N. W. 
expresses in time, but that the soapie engines could 
not keep time with the G. W. and G. N. expresses, 
and I shall proceed to adduce some evidence in sup- 
port of these views. 

First, then, as to the work done by single engines. 
Although I have taken as a standard of comparison 
the respective speeds at which the quickest trains 
are timed in the tables, those speeds do not by any 
means represent tbe best work of single-wheel 
engines. On the G. W., 30 years 8 expresses 
were timed at much higher speed t at present, 
and were run by the same engines as now take the 
Flying Dutchman. They ran to Swindon in 1h. 
25min., including a stoppage of 2min. at Didcot 


Daea Google 


invention the primitive method of ascertaining how 
much water there is in a ship’s hold or tanks has 
not been superseded by some easier and more cer- 
tain plan. 
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(and the consequent loss of time by slackening, sto 
ing, and starting again), or 2min. less than the 
lying Dutchman now does it without having to 

stop at Didcot. 

stop—was 55 to 57 miles an hour between Padding- 
ton, Didcot, Swindon, Oxford, Ke. The 534 miles 

London to Didcot—was timed to be done in 57min., 

or at the rate of 56:05 miles an hour, and, as every 

one knows who has travelled much on the G. W., 

often was actually done in 47 to 50 min. both ways. 

The Great Britain (Sft. single), for instance, which 

is now running the Flying Dutchman, has started 

from Paddington and stopped at Didcot in 47min., 
nearly 30 years ago—i.e., at the rate of 6798 miles 

an hour, involving a maximum speed of fully 75), 

and other engines of her class have done the same 

thing repeatedly. As I mentioned in a former letter, 

I have timed the G. W. 8ft. singles at speeds of 

from 75 to 81:8 miles an hour, and this both ways 

between London and Swindon ; while, on the other 
band, I have known the midday express to keep 
time without once exceeding 57, and when late iu 
leaving Swindon, the up express is known to have 
done the 77} miles often in 79min., probably eveu 
less, although I have no certain records to hand of the 
fact. Moreover, the trains were at times by no means 
light, but I should imagine, allowing for the extra 
weight of the broad-gauge coaches, quite up to the 

150 ton standard, if not considerably above it. The 

work done by the G. N. 7ft. and 8ft. single engines 

bas been dilated upon frequently in the ENGLISH 

MEcHANIC. It has been said by coupled advocates 

that they lose time up banks, and make it up by 

running down them at excessive speeds.“ Yet where 
is the proof of this assertion? The G. N., as is well 
known, has a heavy bank for the firat 121 miles (to 

Potter’s Bar) excepting for about half a mile between 

Hornsey and Wood Green. The first mile rises 

1 in 105, the second 1 in 110, then, after 123 

miles of moderate gradient, comes a steady 

unbroken rise of 1 in 200 for 84 miles, followed by 

6 miles of similar descent, and then by alternate 

rises and falls of about 2 or 3 miles each—with one 

four mile level run—all the way to Peterborough. 

This 12 mile bank at starting is a heavy pull for 

the engines, especially the first 2 miles of 1 in 105 

and 110, thus no very high speed is attained until 

Potter’s Bar is passed, 19 to 20 minutes being 

allowed for the 124 miles, after which full speed is 

reached down the other side of the bank, and sub- 
sequently maintained. Numerous specimens of the 
running over this portion of tke line have been 

given by correspondents, especially as to the 10 a-m., 
45, and 8.30 p.m. down trains from King’s Cross. 

10 a.m., with No. 48 (8ft.), and 11 coaches, is 
shown as reaching Potter’s Bar in 17 min. 40 sec., 
or 1 min. 20 secs. under the working time. The 

2.45. with No. 236 (7ft.), and 16 coaches, as reach- 

ing Potter’s Bar in 19 min. 51 sec.; the 8.30 p.m., 

with No. 22 (8ft.), and 10 coaches, in 19 min., and 

with 16 coaches in 20 min. I myself have travelled 
by the 10 a.m. down express, and reached Potter’s 

ar in 18 min. The engine, if I remember aright, 
was No. 2, but I omitted to note this, and so am 
not certain. Another time, travelling by the up- 
express leaving Peterborough at 1.15 p.m. (engine, 

I think, No. 94), with 16 coaches on, after passing 

Hatfield at 57 miles an hour, the speed had not 

decreased below 50 on passing Potter’s Bar, after 

ascending the 6 mile bank of 1 in 200. No time 
thus was lost by these trains in running up the 
banks, or, if the 1 minute longer time taken by the 

8.30 p.m., as mentioned above, and 51 sec. by the 

2.45, in each case with 16 coaches, be regarded as 

loss of time. at any rate no excessive speed was run 

afterwards down the opposite banks to make it up. 

In the former case 60 miles an hour was the 

maximum down the banks, and in the latter case 

56. Ihave never known the G.N. expresses, when 

starting in fair time, require to run at more than 60 

miles an hour to keep time. Even in cases where 

they have started 3 minutes latefrom London, and as 
much as 10 minutes late from Peterborough, that 
speed generally has sufficed for keeping time, and, 
with a punctual start, 57 or 58 miles an hour. 

Again, I have seen them maintain the latter speed 

on an average up and down hill, not falling below 

53 up hill, or rising above 60 down hill. It is true 

I have recorded cases in which, after a late start, 

the trains have attained a apeeed of 69 miles an hour 

running down the banks between Potter’s Bar and 

Hatfield, and as much as 72 miles an hour down the 

bank from Potter’s Bar to Wood Green—but that 

was quite exceptional, to make up lost time—and 
only went to show that a higher speed than that re- 
uired by the time-table could be done if needed. 
e Prince of Wales’ trip to Peterborough in 77 
minutes, with No. 22, proves this, and many other 
instances could be adduced. 


Now I do not pretend te say that the L. N. W. or 
M. B. coupled engines cannot do equally good work, 
but I simply ask :—If they can, why don’t they ? 
I admit the heavier gradients on the M. R. (I wish 
“C. B. S.“ would give us the sections, as he kindly 
did of the G. N.), but at any rate the L. N. W. has 
‘a much more level line than the G. N., yet, appa- 
rently, can only attain a very inferior rate of s 


Their timed speed—from start to L 


given by Itzaex (I should be glad if he would 
publish some more of various lines) of work done by 
single and coupled engines respectively on the 
. N. W., is all in favour of the former. By the 
up Scotch express, a Bloomer (7ft. single), after full 
speed was attained, never exceeded 56 7 miles an 
hour, or fell below 443 miles an hour, while a Webb 
coupled engine twice fell off to 39 miles an hour up 
gradients, and increased to 60 miles an hour down 
the Tring bank. Similarly in his tables as to the 
working of the M. R. coupled engines, we find them 
falling off to 36 or even 35 miles an hour, ascending 
the Desborough bank, and ranning at 54 miles an 
hour down the Kibworth bank, while other accounts 
describe these engines as runniog 68, 70, and 72 
miles an hour past Market Harborough—1.e., down 
one of the above inclines, and C. E. S.“ himself 
says he has timed them at 721 miles an hour down 
one of those banks. Again, on 20th October last, a 
correspondent, ‘‘ W. E. H.,“ recorded a trip of the 
1.59 p.m. up express from Leicester to Kentish 
Town, with atrain equivalent to 15 coaches, and 
one of Dübs and Co.’s new bogie engines (No. 133+) 
7ft. coupled, cylinder 18 x 26, when we find the 
train running at 40 miles an kour from Harborough 
to Desborough, 60 miles an hour from Desborough 
to Kettering, only 36 miles an hour from Ilehester 
to Sharnbrook Summit, 60 from Sharnbrook to 
Oakley, only 38 from Harlington to Leagrave, and 
as high as 63'3 miles an hour from St. Alban’s to 
Radlett, 60 being then kept up to Finchley-road. 
I notice also that the firat 17 miles from Bedford 
occupied 28 minutes, and the train lost 3 minutes 
on the journey from that station to Kentish Town. 
I do not say that this is bad work, but in what re- 
spect is it superior to the work done by the G. N. 
single engines? Is it even by any means equal to 
the specimens given above? I willingly admit that 
I have no right to say the coupled engines could not 
run the G. N. trains in time, excepting on the 
ground that they do not maintain equal speeds on 
their own lines even under favourable circumstances, 
but I docontend that, on the evidence as yet brought 
forward, the single engines have the best of it. I 
have seen the L. N. W. Bloomers, tbe S. E. 6ft. 6in. 
singles with intermediate shaft (old 134 and 138 
class, Crampton’s or Stephenson’s, I forget which), 
and the G. E. 7ft. singles (old 97-102 class) do 
capital work with trains of 24 coaches, without re- 
quiring a pilot. For instance, taking the S. E., I 
remember the 12 noon up express from Dover, con- 
sisting of 24 coaches, with No. 138 (single, with 
intermediate shaft), being 12 minutes late at Red- 
hill, and making up 7 minutes to London-bridge, 
doing 60 miles an bour down the banks, and never 
falling below 45 up the stiffest rise. The G. E. 
engine, too (No. 102, 7ft. single), took the 24 coaches 
ona slightly ascending gradient at a steadily-main- 
tained 48. I know that both the above-named 
engines, and the G. N. 8ft. singles, have kept time 
with 20 coaches, and without varying so much as 
the coupled engines above quoted—viz., only between 
45 and 60 miles an hour, instead of 35 to 64 or 72. I 
am no special pleader for single engines, but I ask 
“C. E. S., and the other able advocates for the 
coupled class, hew they reconcile these admitted 
facts with their theories? Even on the Settle and 
Carlisle line, the G. N. engines certainly could ran 
at least 45 of the 87 at 60 miles an hour (not deemed 
an ‘‘ unsafe ’’ speed even by coupled champions, 
who boast that their engines can do 75 safely), or in 
45 minutes. If so, surely they could do the other 
42 miles, even including the famous 14 mile bank of 
lin 100, in 75 minntes, which would make the time 
the same as that of the Midland expresses. I 
„ pause fora reply, and am quite open to con- 
viction.“ 


New Zealand. C. R. M. 


JAPANESE WORKMEN. 


(14378.}—THE following extract from an article in 
Engineering may help to discount certain ‘‘ facts,” 
which are apparently only too greedily seized by 
those who lose no opportunity of disparaging the 
British workman. Happily in your columns he has 
a fair field, and no one has there ventured to make 
statements which could be instantly disproved. The 
writer in your contemporary says :— 

The Japanese coolies do not like wheelbarrows ; 
they will take off the wheels, and carry the barrow 
like a sedan-chair, they will not ran the barrow 
along a plank, but prefer to earth for forming 
embankments, &c., in bags or baskets, one suspended 
from each end of a pole, which is carried on the 
shoulder. The inferior physique of the Japanese, in 
comparison with Europeans, may, however, have 
something to do with their objections to the handy 
wheelbarrow, as it is well known that the best men 
are required for that portion of the navvy's work. 
In comparison with English labour, it would require 
three coolies to do the work of one of our navvies. 
The Japanese substitute fora spade is something like 
an elongated adze, used in a similar way, drawing 
the earth towards the user. The coolies are, as a 
rule, willing and obedient, easily managed, excepting 


peed. | in regular attendance at work, and some of them 


Moreover, the very interesting comparative tables | have great powers of endurance, especially in travel- 


ling long distances. Their rate of pay is from 9d. to 
ls. Id per day. 


The carpenters and joiners are much superior to 
the coolies, and mostly are well-educated men; they 
rank high in the Japanese social scale; their tools 
are few in number and simple in form, not adapted 
for work requiring to be true and uniform. The 
sawing and pianing tools cut while the tool is being 
drawn towards the workman, and the Japanese 
carpenter will, if possible, arrange matters so that he 
cau sit down comfortably to his work; cross-cut and 
pit saws as here used are unknown, or at any rate 
not used, in Japan, and it isa most painfal sight 
to see one mau with a saw, in shape like a very large 
butcher’s chopper, cutting away at a large tree. 
Planks and boards so out are very seldom true and 
uniform in thickness. In putting up Japanese 
houses, or in running up temporary sheds and 
buildings these carpenters are equal to any workmen 
in the world. Straight, ordinary framing to pattern 
they do very well, but cannot maintain uniformity, 
truth, and squareness in their work, as they havo 
never been accustomed to work in with other trades 
like the European carpenter. A Japanese workman 
does not believe in substantial work; he thinks that 
to make things lasting would destroy future chance 
of employment. The principles of framing and 
trussing are not understood; the form of roofs iu 
their theatres and houses is barbarous and primitive 
in the extreme, and shows a complete ignorance of 
the most ordinary prisciples of construction. The 
rates of pay for carpenters and joiners vary from 
ls. 3d. to ls. 8d. per day. Hewers and dressers of 
stone are plentiful in apan, but very few can lay claim 
to the title of mason. Dry rubble work is done very 
well in the country, but when mortar is used these 
men are not to be trusted; in flushing ap work 
solid, and making level and true courses and bond, 
they require constant and careful supervision ; their 
wages are rather less than those of carpenters. Tile- 
makers and layers, and plasterers are plentiful, but 
their work is not good; the plastorers mix straw 
instead of hair with their mortar. Bricklayers for 
bridges and stations required to be trained by the 
European foremen ; the men so trained were moetly 
tile-layers and masons, and at their best were 
remarkably slow. For the various ironwork required 
for staging, &c., men were selected from the native 
ironworkers, and trained to European ways; many 
of these men have turned out good and really steady 
workers, but they invariably want to work the 
metal before the heat is up to welding. They turned 
out very useful under European girder-makers in 
riveting up the numerous bridges, and some of 
them have received as much as 33. to 33. 6d. per day 
wages. 

There is more in the same strain, but I have 

uoted sufficient. In Sir E. Beckett's Trades 

nionism and Its Results he says, The Japanese 
appear to be first-rate carpenters. Perhaps we shall 
see some of them.” I am glad to see my sugges- 
tion of Japanese carpentry so well seconded as it has 
been by persons of greater experience than mine.” I 
am glad to see that Sir Edmund is so out-and-oat a 
free trader, but I am afraid his wish is not likely to be 
gratified. I believe this Japanese craze arose from 
the statement that the cabin fittings of the new 
Cunard liner—the Gallia—were being made in Japan, 
but I wonder how many people, especially astute 
lawyers, were deceived by that announcement? 
The steamers of the White Star line have at present 
the most ree pba T farnished and elaborately 
ornamented saloons and cabins : so— well, Japanese 
work is all the rage. Verb. sap. Everything’s fair in 
business ; but if the Cunard people wanted a cabin 
fitted up in English style, you bet they wouldn’t send 
for the fittings from Japan; they go to the United 
States too often. Now, Chinese and Japanese work- 
men are remarkably skilful and clever io their 
apecial lines—some of them ; but if any one imagines 
that Japanese or Chinese artisans will do more and 
better work than Britons for the same wages in this 
country, I am afraid he is likely to be mistaken. 
Now as to German masons. Can any one say how 
many of the face stones in the fronts of the New Law 
Courts were laid by Germans—whether it is true 
that the only portion of front stonework erected 
during the strike had to be taken down, because 
the men employed, though doubtless excellent work- 
men at their price, were not the best German masons. 


8. Mayer. 


LATHE FLY-WHEELS AND 
TRHADLBES. 


[14379.]—I Ax sure every reader of ours has 
shared the interest and delight with which I have 
hailed ‘‘ D. H. G.’s”’ welcome re-appearance in the 
pages of the ENGLIsu MECHANIC. Of all the vala- 
able communications on the lathe which we get in 
your columns, his, to my mind, are pre-eminently 
distinguished by their accuracy, and the ease with 
which he makes us understand the matters he treats 
on. I trust he will, as early as convenient, proceed 
to illustrate the plan referred to in the concluding 
sentences of his paper on page 231, and so confer an 
additional favour on all of us. E.T., Scovell. 


May 24, 1878. 
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METHODS FOR THE DETERMINATION 
OF THE RATIONAL FORMULA OF 
ORGANIC SUBSTANCES—THH EBTI. 
MATION OF NITROGBN—THE HALO- 
GENS, SULPHUR, ARSHNIC, AND 
PHOSPHORUS INORGANIC MATTER. 


114380.J— Ar page 507 of the ENGLISH MECHANIC 
for February Ist, 1878, I have shown how the 
empirical formula is obtained. To obtain the 
rational formula from the empirical formula it is 
necessary to determine the specific gravity of the 
substance in the state of vapour, either by deter- 
mining the volume of a certain weight of the sub- 
stance when in a vaporous condition, or by deter- 
mining the weight of a given volume of the vapour. 
Or the rational formula of an organic substance 
posseesing basic or acid properties may be deter- 
mined from the weight of the acid combining with 
the basic anbstance, or from the percentage weight 
of the base uniting with the acid. Or, when possible, 
by forming a double chloride with Panoan , and 
heating tbe compound to determine the percentage 
weight of platinum from which the rational formula 
may be calculated. Orit may be determined by the 
decompositions which the substance undergoes. 

Suppose, for instance, we wish to determine 
whether CHO, which we have found as the empirical 
formula for formic acid, is also the rational formala, 
we take a glass globe having a capacity of 200cc. or 

. having a neck drawn out to a point. We 
weigh the globe and introduce a sufficient quantity 
of formic acid. The globe is plunged into an oil- 
bath of a temperature of, say, 140°C , shown by a 
thermometer. The formic acid boils, vapourises, 
and expels the air, and issues from the point of the 
globe. When the rush of vapour ceases melt the 
point of the globe with a blowpipe, and observe the 
temperature of bath and beight of barometer. Now 
remove the globe, clean and weigh, and note the 
height of the barometer and temperature in the 
balance case Then break the point of the globe 
under mercury, and determine the volume of mer- 
cary which ls the globe. For instance, in the 
determination of the formula for formic acid the 
weight of the balloon and air was 24°8113¢rs., the 
temperature of the oil-bath was 140° C., the height of 
the barometer when sealing was 750mm.; the 
weight of the balloon filled with vapour was 24°8537 ; 
the temperature at weighing was 20°C, and the 

ight of the barometer at weighing was 740mm., 
and the volume of the balloon was 250cc. The 
250cc. of air at 20°C and 740mm. become at 0°C 
and 760mm. 2268cc. which is found by dividing 
250 x 273 x 740 by 293 x 760. And as one litre 
of air weighs 1°2936grs. at the standard tempera- 
ture and pressure, one cubic centimetre will weigh 
001 -, and 22680. will weigh ° . Then 
the weight of the vapour of formic acid filling the 
globe is 24°8537gr. + -2934gr.—24'8113grs. equal to 


Again, 250ce. at 140°C and 750mm. become at 
OC. and 760mm. 163-1 found by dividing 250 x 273 
x 750 by 413 x 760. And 163:lec. of hydrogen will 
weigh 163°1 x 0000896, equal to °01461376¢r., 
which, divided into ‘3358gr., gives 23, which is the 
specific gravity of formic acid in relation to 
hydrogen a: unity; therefore its molecular weight 

ill, be 46 in reference to a molecule or 
two atoms of hydrogen. And adding 
together separately the equivalent weights of the 
carbon, hydrogen, and oxygen in the formula, 
HCOHO, we obtain the number 46 Therefore, 
this is the correct rational formula, and not CHLO; 
or any other multiple of CH203. i 

The rational formula for organic substances 
soluble in water or alcohol may be determined by 
adding to this solution some soluble metallic salt, 
the base of which is known to unite with the 
organic substance and form a salt. When the salt 
of the substance bas been isolated and washed from 
adhering impurities and dried, a weighed quantity is 
incinerated, so that nothing but the metal is left. 

From the weight of the metal the molecular weight 
of the substance can be found. For example, the 
rational formula of acetic acid may be obtained by 
preparing silver acetate by adding a solution of 
potassic acetate to a concentrated solution of 
argentic nitrate, when argentic acetate is formed. 
This salt, being sparingly soluble in cold water, is 
readily separated from the potassio nitrate. When 
the precipitate has been washed and dried, a given 
weight of itis heated ina crucible, whenit is decom- 
posed, metallic silver being left in the crucible. The 
weight of the silver deducted from the weight of the 
argentic acetate taken will give the weight of the 
acetic radical combining with it. : 

On incinerating 5 mes of argentic acetate, 
3 rs. of metallic silver are left, and this 
deducted from 5 gives 1°7673, the loss in weight. 
Then, as 3 2325: 108 the atomic weight of silver 
so is 1°7673: 59. To the 59 add 1 for the atom of 
hydrogen which was displaced by the monad silver 
in the acetate, and we obtain 60 as the molecular 
weight of acetic acid. By analysis the empirical 
formula CH,0 is obtained, but as the sum of 12 + 
2 + 16 is 30, just one-half of the number obtained, 
we double the 


atoms of each element, and obtain anhydride, suc 


C2H0; as the rational formula of acetic acid. And 
as all acids contain one or more semi-molecules of 
oxatyl, we write it thus: CH; COH O. 

The rational formula for organic bodies, such as 
morphine, aniline, quinine, &c., which unite with 
HC! and form the hydrochlorate, may frequently be 
obtained by finding the weight of HCl which a given 
weight of these bodies absorbs, and saying as the 
weight of HCl absorbed is to 36'5 so is the given 
weight of the substance to its molecular weight, 
from which we can obtain the rational formula. 

Again, these hydrochlorates often combine with 
PtCl,, and form double chlorides, which on being 
heated leave platinum alone. Then say, as tho 
weight of the platinum is to 197, its atomic weight, 
so is the weight of the double chloride to the mole- 
cular weight of the deuble chloride, from which the 


molecular weight of the given base may be obtained 


as well as its rational formula. 


The rational formula may sometimes be deter- 
mined from inference—thus it is found that, when 
chlorine acts on marah gas the Bene is 
our 


eliminated at four different ateps, formin 
different compounds, CH; CI, CH2Cle, CHClz, and 


CCl, and the rational formula CH, is confirmed 


by the vapour density. 


Again, when the hydrocarbon expressed by CH; 


is acted on by chlorine, six different compounds, 
C2H;Cl, C-H;Cla, C3H3Cls, CzH2Cll, C,HCl;, and 
CsCle, are formed. The rational formula is CzHs, 
and this is confirmed by the vapour density. 


The vapour density of any substance may be found 
by dividing its molecular weight by twice 14°49 or 
28°98, the weight of a given bulk of air compared 
us 
in the case of marsh gas, CH., the molecular weight 
is 12 + 4 = 16, which, divided by 28-98, gives 552, 
The molecular 
weight of methyl (CH; is 24 + 6 = 30, which 


with the weight of the molecule of hydrogen. 


which agrees with experiment. 


divided by 28°98 gives 1:035 as its vapour density. 


Again, when the vapour densities are multiplied 
by 28°98 we obtain a number from which we can 
make up the rational formnla, provided we know 
the elements that enter into its composition. Thus 
552 the vapour density of marsh gas or methyl 
hydride, multiplied by 28 98, ae 16. As this gas 

there must be 
at least one atom of carbon, and in this case there 
There must necessarily Le one of 
carbon (12) and fonr of hydrogen (1), making (16) 


contains only carbon and hydrozen, 
cannot be two. 


the molecular weight. 


When an organic substance contains nitrogen it 
is usual to determine the carbon and hydrogen in 


one portion, and the nitrogen in another. 
When nitrogenous substances are burnt with cop- 


per oxide, compeunds of nitrogen and oxygen are 
ass into the calcium tube 


liable to be formed, and 
and potash bulbs, and thus render the results ob- 


tained inaccurate. But by passing the products of 
combustion over heated metallic copper, before 
leaving the combustion tube, the oxygen unites with 


the copper, while the nitrogen passes onward 


through the apparatus unabsorbed. There are two 


methods of determining the amount of nitrogen in 
an organic compound, according as the nitrogen is 
all given off in the form of ammonia when heated 
with an alkali or not. : 

In estimating the nitrogen by the ammonia pro- 
cess a combustion tube is required of about 16in. 
long, and about four-tenths of an inch in internal 
diameter. A layer of oxalic acid, mixed with a 
small quantity of soda lime, is put into the remote 
end of the tube, occupying about an inch of the tube, 
and then about the same quantity of soda lime. 
Then the nitrogenous substance, mixed with soda 
lime, is introduced, filling about 8in. of the tube. 
Then fill up about 4in. of the tube with soda lime, 
leaving two for insertion of a plug of asbestos and 
the cork for the attachment of the U-tube, to which 
rome standard HC! is transferred with water suffi- 
cient to fill up to a certain height. Then the com- 
bustion tube is placed in the furnace, and gradually 
heated, commencing at the end nearest the U-tube ; 
and the remote end, containing the oxalic acid, is 
not heated until the evolution of pa has ceased. 
When it is heated, carbonic anbydride drives out 
before it all the ammonia remaining in the tube. 
The U-tube is removed, and the contained liquid is 
poured into an evaporating dish, and the bulb 
wached out several times. Platinic chloride is added, 
and it is evaporated to dryness, and digested with a 
mixture of alcohol and ether to remove excess of 
platinic chloride. The remaining double chloride of 
ammonia acd platinum is weighed, when there will 
be 14 parts of nitrogen, taking 223 parts as the total 
weight, or 6'3 per cent. of the weight will be nitro- 
gen; or the dried double salt is transferred to a 
crucible, and heated to bright redness, when for 
197:2 parts of platinum we allow 28 parts of nitro- 
gen, or 14 1-5th per cent. nearly. The ammonia 
method answers, except in cases where the nitrogen 
occurs in the form of nitric acid or cyanogen, when 
this element must be estimated by volume. TI 
method is applicable in all cases. A combustion 
tube of about 32in long is taken, rounded like a 
teat tube at one end. This tube is filled with some 
carbonate that, when heated, will give off carbonic 

h as manganous carbonate, magnesite, 


This | As 


or hydric sodic carbonate, some mercurio oxide. A 
weighed portion of the substance for analysis, with 
upwards of 40 times its weight of a mixture of oxide 
of copper and mercury, the rinsings of the mortar, 
a plug of asbestos, then about 4in. of cupric oxide, 
asbestos, and a layer of about Sin. of metallic cop- 
per. The end of the combustion tube is drawn out, 
and connected with a bent delivery tube, dipping 
beneath the mercury in the trough. When in 
ready, the carbonate in the tube is heated to 
generate a current of carbonio anhydride to drive 
oute motae d 

_ The metallic copper and copper oxide are heated 
simultaneously, and when the escaping gas is free 
from air insert the end of the delivery tube through 
the tubulure of the vessel, and heat the portion of the 
tube containing the substance that is being analysed 
until all except the carbonate portion of the tube is 
at a bright red heat, and the evolution of gas bas 
ceased, when the carbonate is heated to expel the 
last traces of the nitrogen gas. The delivery tube is 
withdrawn, and the pa is allowed to remain over a 
potash solution to absorb every trace of CO3; after 
which the pase nitrogen is transferred to a measar- 
ing tube, from which the volume is determined 
from the data that 100 cubic inches of nitrogen at 
153° C., and at a pressure of 30in. of mercury, 
weigh 30°15 grains, or a litre at 0° C., and 760 mm. 
weighs 14 gramme. 

The halogens, including bromine, chlorine, and 
iodine in organio compounds, are determined by 
mixing the substance containing them with about 
10 times its weight of caustic lime in a combustion 
tube, sealed at one end, and the remainder filled up 
with pure lime. The tube is closed with a cork, 
through which passes a short bent tube, dipping 
beneath some water in a vessel to prevent by pres- 
sure the escape of any of the halogens. Heat the 
tube until the water ceases bubbling. The contents 
of the tube are treated with pure nitric acid, and the 
liquid is filtered and treated with silver nitrate, 
which precipitates a silver salt of the halogen, 
which is washed, dried, and weighed, and from the 
weight of the salt the quantity of the halogen can be 
estimated. 

Sulphur, arsenic, and phosphorus are determined 
by mixing potassic nitrate, sodic carbonate, and 
sodic chloride with the substance, and heating to 
redness in a combustion tube, when these elements 
are obtained as sulphate, arsenate, and phosphate. 
The sulphur forms sulphuric acid, which forms a 
salt with the alkali. Dissolve the residue in water, 
add HCl, then boil, and add BaClz, set aside for some 
time to form precipitate of bario sulphate, which 
after several operations, is dried, ignited 
weighed, from which the quantity of sulphate can be 
estimated. When arsenic or phosphorus is present, 
it is determined by converting either into an 
ammonic magnesic arsenate or phosphate. 


Hugh Clements, 


Action of Oxygen upon Anatomic Elements, 
—Bert has been studying the toxic action of oxygen 
under high tension. He finds, by the indirect 
method of air confined under pressure, that the 
injurious effect of oxygen upon air-breathing verte- 
brates begins when its tension corresponds to a 
pressure of five or six atmospheres. The analysis 
of the gases contained in arterial blood shows that 
under this tension the colouring matter of the 
globules is completely saturated with oxygen, and 
that gas begins to dissolved in the san 
plasma. If the compression is long continued, the 
solution of oxygen becomes diffused through the 
tissues, and the organic oxidations are diminished, 
leading to an immediate reduction of the tempe- 
rature of the body. i 

Compound Locomotives.—M. Mallet has pre- 
ted 5 communication to the French Academy on 


sen 
the application of the compound system to locomo- 
ayonne to Biarritz. The 


tives on the railroad from Ba; { 
engine has two cranks, at right angles, driven by 
two cylinders, one on each side. They have a range 
of 045m., the diameter of one being 0°24m., the other 
040m. Under ordi circumstances the steam 
from the boiler passes first into the small cylinder 
then into the large, where it acts expansively, an 
finally escapes into the chimney. But on starting, 
and whenever the engine is required to surmount an 
increased resistance, the steam may be admitted 
directly into the large cylinder, and the locomotive 
acts as an ordinary two-oylinder engine. The plan 
has been adopted in three engines, with four coupled 
wheels of 120m. diameter; the boiler has 45 square 
metres of heating surface, and acts with an effective 
pressure of 10kg. per square centimetre. tee are 
employed in local traffic, on grades of 0'015. Their 
action is unexceptionable, their steadiness leaving 
nothing to desire, even at a speed of 40km. per hour, 
and the management being ne more difficult than in 
ordinary engines. The draught, notwithstanding 
the reduction of the steam · jets to one-half, is ample, 
so that the boiler, in spite of its small dimen- 
sions, supplies the wants of the engine abundantly, 
for the consumption of fuel, the gross coat per 
kilometre is 4kg. of Cardiff coal for trains weighing, 
50, 60, or even 70 tons. ‘The foregoing facts are 
derived from a service of 40,000km., performed 
since the system was adopted. They have, there- 
fore, an important practical value. 


272 


ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 687. 


May 24, 1878. 


REPLIES TO QUERIES. 


— . — 
%% In their answers, Oorrespondents are re- 
ectfully requested to mention, in each instance, 
the title and wumber of the query asked. 


' [81875.]— Japanese Carpenters.—To answer 
% Anxious's query thoroughly would fill, at the 
least, several columna of the ENGLISH MECHANIO, I 
will, however, do my best to give him a short de- 
scription of some of the principal tools which I have, 
during a residence of about ten years in Japan, seen 
in the hands of Japanese carpenters. Before com- 
mencing I must beg every indulgence for any techni- 
cal errors I may be guilty of, being anything but a 
carpenter or mechanic. It is, first, necessary to 
explain that Japanese carpenters and joiners do 
most of their work, and especially fine work, in a 
sitting or equatting position, having before them 
on the floor or ground, a thick, heavy slab of woo 
asa bench, and making frequent use of their feet 
and toes to hold the article they are at work upon— 
screw vices, &c., being originally quite unknown to 
them. Saws: Their saws (all of which cut on the 
pull) are very handy and efficient little instruments, 
varying from 9 to 24in. in length, and from 2 to 4in. 
in width. he blade of those used to cut across the 
grain has but very little difference in width throngh 
ita entire length, while the width of the blade of 
thoee used for cutting with the grain is ually 
decreased by about one-third towards its handle-end. 
The handle consists of a long rat-tail-like continua- 
tion of the back of the saw; on this a straight oval- 
shaped wooden handle is driven, which is just large 
enough round to be comfortably grasped in both 
hands. Different kinds of teeth are cut in these 
blades ; those of the cross-grain saw are deep and 
narrow, the top of each tooth being filed off angu- 
larly, something like Figs. 1 and 2. These saws cut 
with extreme rapidity, and very cleanly. The teeth 
of saws to cut with the grain are triangular, being 
slightly smaller near the handle-end. like Fig 3. 
Sawyers use an instrument, almost square in shape, 
from 2 to 3ft. long, made of heavy metal and having 
its palling handle of wood adjusted to the iron 
handle, ata convenient angle for use, like Fig 4. 
There is also a small frame saw, used by comb- 
makers, which cuts both ways, cutting almost as 
nly as a knife. their saws are made on the 
anvil, being beaten out from ingots of steel, the 
large ones used by sawyers having iron handles. 
: Japanese planes are simple in the extreme, 
being merely a slab of oak, with an ar slit cut 
across at a spot about 3 its length from the bottom 
end. The most common size is about 9 x 2łin., and 
3 x lin. Into this slab the plane iron is fitted, the 
slit being so accurately cut as to dispense with the 
need of wedges to keep the iron in position. The iron 
itself, about 3} x 2} x W and žin., is used without 
any back iron (or, is it set iron F). and is only a 
piece of wrought irom, one side being faced with 
steel. These tools cut on the pull, being used 
with both hands; one hand, generally the left, is 
placed on or behind the iron, and the other grasps 
the sides of the plane. Of course, these planes are 
made in various sizes, and to suit different work, 
such as flat, hollow, or convex, but the principle is 
the same for all. Adzes and azes: The adzes used 
by Japanese carpenters are also made with iron, 
faced on the lower side with steel. The cutting edge, 
which is sharpened to a bevel like a chisel, is from 
21 to Sin. wide. This tool is made with a square 
hollow socket, into which a wooden handle, bent to 
the proper shape, is fixed. This arrangement enables 
the Japanese to use the tool in two ways. First, in 
its normal way to cut a horizontal surface, the 
handle being fitted at right angles to the cutting 
edge; and, second, as an axe to cut downwards. In 
this case the handle is unshipped, and the tool turned 
4 onna ; the handle being now reshipped is parallel 
the cutting edge. The Japanese are very expert 
with this tool. They have also a peculiar-shaped, 
clumsy, and heavy-looking, broad axe, with a wedge- 
shaped cutting edge. tool in their hands does 
good execution. In its manufacture steel is only 
used where absolutely necessary. Chisels and 
gouges: Their chisels and gonges are also made of 
iron, one side being faced with steel. On this account 
they have to be made thick and strong, which gives 
_ them a clumsy, unfinished appearance. The gouges 
are the exact opposite of English ones: instead of 
having a hollow or semicylindrical blade, they are 
o with a solid rounded one, giving, when cut 
across, a convex section. Hammers: Their hammer 
heads are of various sizes and shapes, and do not 
need description, except, perhap. o 3 by house 
carpenters, one end of which o as a driving 
surface, the other end being drawn out to a point, 
with which holes are struck, into which nails are 
driven. Of course, this is only done on rough werk. 
Drills, bradawls, &c.: Their boring tools for wood 
have triangularly pointed heads. being fitted into 
long circular wooden handles. They are used by 
being twisted backward and forward between the 
opan hands, a downward pressure being exerted at 
the same time. This is very tiring work. They 
have a few differently-shaped bits used in the same 
way. Foreign boring tools, such as gimlets, braces, 
bits, &c., were original] unknown to them, but 
are gradually being opted, 

Minor tools: Their set or try square is made of two 


marked with their inches and tenths, being the only 
rule they make use of. In place of a chalk line they 
have a small apparatus, consisting of an open recep- 
tacle for holding cotton or paper pulp saturated with 
ink ; this a reel is attached, on which a thin 


EIL. 


cord is wound ; when a line is struck the cord is un- 
wound from the reel, and made to pass through the 
inky mass, being then used like a chalk line, and 
leaving a clear, distinct, and indelible line. Other 
marking is also done with this ink; the end of a pre- 
pared piece of flat bamboo being pressed in it, and 
used in the place of a lead pencil. Sharpening : All 
their tools, after leaving the blacksmith s hands, are 
sharpened on whet-stones lubricated with water; of 
these stones they have great varieties, the beat being 
quite equal to any to be got in Europe. Of circular 
grindstones they are quite ignorant. Itis generally 
admitted that Japanese carpenters cannot do more 
or even as much work as an English artisan ; bat 
they are, undoubtedly, first-rate workmen, and in 
well-seasoned wood their work can hardly be sur- 
passed ; sepan y in that which requires great accu- 
racy it is better done, and more artistically finished, 
than is the rule in pe. Their wages average 
from 1s. 6d. to 28. per day.— HERBERT A. STEVENS, 
Kohe, Japan, 26th March, 1878. 

32211.] — Organ Pipe Feet (U. Q.). — If 
bis f D. W. will send a rough sketch of what he 
wants, I will try to help him. I really do not know 
the shape of the feet at all.—TELEscops TELE. 

[32415.] — Compressed Air Chamber and 
Pump.—I forward the following sketch of an appa - 
ratus for the compressing of air:—Fig. 1 is plan; 
AAAA Aare thereceivers, B B compressers, C C 


ae: E-J Oz. & ; j R 
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ps and air or water valves, as the case may be 
tank for water. Fig. 2 is a vertical section no 


and coming into use. | showing the rams, A A receivers, B compressor. 


These consist of seven tubes Gin. internal diameter, 


narrow strips of steel joined at right angles, and | 3ft, din. high, 5-16ths of an inch thick, wrought iron. 


Tops and bottoms may be made of malleable cast 

with knobs at right angles, as shown at Fig. 4, and 
screwed together, as shown, about lin. in the 
bottoms. ve @ pin cast upon them, O O O, 
to bolt them to the oe piere NNN. C is the 
pump, and should be fitted with a compound ram, 
one inside the other, the large one for pump barrel, 
about ljin., and the internal one gin. D is the water 
cistern, placed upon a pedestal, Q E are horns to 
lock the ə ram when it has done its duty, 

the smal] one is brought into play for the com- 
pressing by water ; F, cross handle to lever for work- 
ing the pumps; G. compound water t and 
register, as well as reverser, to the two compressers ; 
H, pressure valve; I. the indicator; J, the bracket 


for carrying of it; K, non-return valves from come 
pressers ; where the connection should be made 
for hose; M, stay plate for binder and connecting 


other i oe e. pompe. lever brackets, pressure 
gauge; R, the steel spring. No. 10 gauge wire, 
wound upon a § mandrel, and opened space between 
wires, equal thickness of wire, and cuts off Sin. long, 
and properly tempered, will take about 280lb. to 
compress it. This puts upon a bracket, as illustrated, 
and leaves three to one, will give you very nearly sixty 
atmospheres. P is the bed plate. . Sis a view of 
ram, one fitting inside of the other, the larger one 

ed with a leather lace, the interior one a cup 


ther. The sides of the collar upon the ram 
is filed away, that when p between the forks or 
horns, E, it may clear, and a pin is put t A 
to keep it there in position. When using it, a 


while you will find you can make no progress, as the 
air you are working is so highly expansive, and you 
cannot displace all the air between your di 

valve and plunger. When you find that the case, put 
your lever down, the pin out, and with a spanner 
turn your ram. and the projections will lock under 
the horns at E, then turn on the water and inject 
water into them, alternately air and water, until the 
pressure is you desire. Russell and Son’s 
wrought-lap welded tube I have tested up to three 
and four tons per square inch. The weight will be 
abont Sewt. or 6owt.— BEAVBE. 


E Copper Cans.—I always use 
soft soap and rotten-stone, made into a atiff paste 
with water, and dissolved by gently simmering in a 
water bath. Rub on with a wooilen rag, and polish 
with dry whiting and rotten-stone. Finish with a 
leather and dry whiting.— E. J. H. T. 


[32548.)—Brush Varnish.—Fill a wide-mouthed 
bottle with shellac, and fill up with methylated 
spirit. Stir it at intervals till dissol It 
may oe be coloured the same as polish.— 


(32558.)—G. W. R. Broad Gauge.—As your 
correspondent, ‘‘ W. E. H.,“ wishes to know whether 
the engine 2018, which he saw take the G. W. 
limited mail from Paddington a few nights ago, isa 
new or rebuilt one, I can tell him it is neither. The 
engines 2001 to 2023 are the Bristol and Exeter 
engines, which the Great Western took on amalga- 
mation with the B. and E. R. Co. From 2001 to 
2007 are “‘bogie”’ engines, and the rest, with the 
ray a of 2023 (as far as I know), are similar to 
the G. W. 8ft. broad gauge, except that they have 
got 7ft. driving-wheel instead of 8ft. They are used 
west of Bristol to take the Flying Dutchman 
and other B. G. trains on. 2023 is a coupled engine. 
I think they all have funnels like the new G. W.— 
TAMERLANE. 


[32572.] — Chicken House.— Paint would not 
hart the birds if it is thoroughly dry. You might 
use zinc paints, which would be safest.—E. J. H. T. 


heb —Brakes (Barker’s).—I notice that 
C. E. S.“ (page 222), raises the question whether 
the brake now being fitted up on the Great Eastern 
Railway is really self-acting. I have made inquiry 
on the subject, and have ascertained positively that 
the system now actually in process of construction, 
and to be shortly fitted to an engine and carriages 
on the Great Eastern Railway, is really automatio 
(or self-acting), and is termed arrangement No. 3.— 

([82579.)—Pullman-car Trains.—The Midland 

ilway Company are running these trains on a few 
parts of their line. Would you inform me where you 
saw the train you mention, and perhaps I shall be 
able to give you more information 7— A. E. I. O. U. 


[82586.)—Black Patches on Oak (U.Q.).— 
The probability is that these marks are not caused, 
as Gas seems to conclude, by hot plates, but by 
rust from the bottoms of tinned or iron v i 
which rust, by combining with the tannin of the oak, 
would form ink, consequently the best way to remove 
them would be to reduce the oxide to its metallic 
form by applying a solution of some weak acid, such 
as salts of lemon or tartaric acid, and to prevent 
their recurrence fill the pores of the oak with bees- 
ve and turpentine or French polish.— W. H. 

AVIES. 


32592.]—Surfaoe Condensation.—In answer to 
ongibello and A. W. E.,“ page 222, No. 9, 
Vol. II., what I proposed was an air - surface 
condenser. Here is a rough sketch of tram car. 
1 and 2 are the entrances or platform on which the 
driver and conductor stand. Of the eketches placed 
in them I will explain presently. The exhaust steam 
entering at O passes along, as shown by the arrow, 
to A, returning in B, the water being emptied into 
E, the unoondensed vapour passing over into C, 
which is ash-pit of boiler, through fire-bars and fire 
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into fire - box, boiler tubes, and out at chimney. 
Now, supposing your car to have a clear space 
between and floor of 7in., you have plenty of 
room for a condenser l6ft. x 4ft., double, as shown; 
material, galvanised iron, 20 gauge ; corrugations, 
lłin. deep, Sin. apart. This will give you a con- 
densing surface of very nearly 300ft., with a weight 
of about 600lb. equally distributed over your floor. 
You might have it lighter than that even, but I 
doubt if you would gain anything by that. In one 
eense the lighter the metal the better. In doorway 


at WTO et 


No. 2 M is a mid transverse section and L, end at A 
and B, and in door No. 1 a taper hollow gusset for 
as shown at H and I, M being air space between 
car floor and condenser, and L between the two con- 
ing surfaces, the supply of air being taken 


through these into ash- for combustion—hence, 
keeping a good circulation of cold air between and 
over the condenser. You will see that I kave 

upon axle, but that will not so much 


matter as long as I convey the idea. If your axles are 
h or near the floor, make it in three bays, 
middle, and fore and aft. If your boiler is of the loco. 
. place them song tio side of boiler ; if vertical, 
ee them vertical. They will take up very little 
room, and I doubt if you will get anything so simple 
and effective. They can be put together with 4 
snap-headed screws and nuts with screwdriver, with 
ar tape between to make joint. Easily 
taken to pieces and repaired ; to be made any size, 
reduced or added to with the greatest convenience 
and shortest notice, and the expense nominal, 
insuring clean boilers.— BEAVER. 


(82615.}—Phosphorus.—" Tyneside must add 
his itech ihe in the shape of phosphate of some 
metal or base. It is the secret of making phosphor 
bronze, and no description of this part of the pro- 
cees is given in the specification of the patent —a 
flaw which, in the hands of a clever lawyer, might 
apset the patent.—S. M. 

[(82624.] — Refining Oil. — Seeing that D. E. 
Donald wishes to refine oil for commercial purposes, 
would it not be the proper thing to seek informa- 
tion of an expert—and pay for it?—Onz WHO 
ANSWERS LEGITIMATE QUERIES. 
. Tes. It is no difficulty; 

the orifices of the reeds may have to be made 
larger.—HENRI ETIENNE. 

Nari rr uestion.— A.” had better 
pat the matter into the hands of a solicitor at ence, 
or, at any rate, summon the landlord for the value 
of the goods, as the landlord is obviously the repre- 
sentative of his tenant.—A. B. 

(32652.)—Shutting out Sound.—Cannot “ Stu- 
diosas plug his ears with cotton wool ?—Essaz. 

{$2655.]— Printing Circulars.— If Nemo” 
wants many circulars he had better buy a press and 
type; but if a few copies only are wanted, and they 
are preferred in MS., the papyrograph will do.— 


OBERHOF. : er 
(32059. — Naval Crews.—It d 8 agrea 

on the slr for which the vessel is intended. The 
old line-of-battle ships carried from 900 to 1,100 
men; their modern representatives only 500, say. 
Large frigates sent out to cruise had a large com- 
ent of men, and their modern representatives 

ve the same, though they do not carry anything 
like the number of guns.—OLp SALT. 
(32665. |—Siphon.—It would appear 
3 of siphon is little known. I have us 
itat various times, and for various purposes, the 
last twenty years. It simply consists ia having the 
ends of an equal legged siphon bent up as in Fig. 1. 


22 8. 


the following 


When the above is once charged, and the openings 
kept level, it will draw the liquid from a vessel, 
stopping, of course, when the level of the liquid 
8 that of the openings, but will start into 
action again if the level of liquid rises. Our chemi- 
cal readers will find a glass tube, bent as above, very 
bandy in the laboratory for decanting, as, when not 
in use, it can be hung ready ch on a nail i 

the wall. Some years ago I applied the principle to 
a couple of rain water-butts in my wash-house, with 
the object of not cutting the casks in any way below 


the water-line, obviating oozing and dropping—the 
common complaint about the connection of water- 
batts. It answers very well, and is a standing puzzle 
to most of my friends. Fig. 2 is the arrangement. 
I put a long tarn-up on the overflow siphon—abont 
9in.—so that evaporatien could take place to some 
extent without interfering with the stability of the 
water in the pipe. For charging the two long siphons 
I had a small gas tap soldered on the top of each, 
through which I sucked out the air, after which I 
screwed up the little nut or plug of taps very tight, 
so that they could not be opened by meddlesome 
anger The overflow I charged in a tub of water, 
and afterwards adjusted on edge of cask during a 
thunder shower, so as to keep the level about an inch 
from top when raining heaviest. I may only add 
that all three siphons have kept ready for action 
when called unon, and given no trouble whatever 
since the first charging. The siphon for laboratory 
use above mentioned could be improved by makin 
one of the legs straight. and fixing to it a piece o 
rubber tube with a pinch tap. Arranged thus it could 
be carried about without fear of upsetting the balance 
of the water in the two legs.—KYBPISH. 


[382669.]—Musical.—Appunn’s tonometer is the 
instrument inquired for.—THEOPHILUS. 


[32680.I— Foul Closet.—The air-pipe must be 
fixed on the top of the soil-pipe, clear of the trap. 
It would be better of lead, and soldered on. It 
‘ought, as mentioned, to be considerably larger—a 
3in. pipe would give nine times the area of a lin. 
A 2in. pipe ought to be sufficient. This would give 
four times area of present one. In addition to this 
have a smaller pipe—fin. will do—tapped into the top 
of the container and carried to the outside of the 
building. taking care that both this and the larger 
one are fixed in such a manner that it would not be 
possible for water to remain in any portion of either 
pipe, and thus trap it. Examine the soil-pipe for 
ourself; it might not suit your olfactory nerves, 
ut the fact of its not doing go would be more than 
repayment for the trouble. Plumbers are supposed 
to do many things that they neverdo. Their sins of 
omission and commission make a heavy aecount.— 
G. L., Southend. 


32710.]—Organ.—I beg to express my thanks to 
onometer for his kindness in replying to my 
uery. By there being no serious consequences 

presume he means that the tone will be none the 
worse. As it is evident the zinc will not keep its 
polish, we have determined to illuminate the front 
pipes. Will “ Tonometer”’ or some other 

indly inform me where (if anywhere) I can get pat- 
terns or designs for illuminating organ nines? I 
am told that instructions. with designs, were given 
some years ago in the ENa@LIsH MECHANIC. I 
should be greatly obliged if some old subscriber will 
be good enough to tell me the nambers in which 
938 . that I may try to procure them.— 


(32743.])—Handbook.—I thank F. R. A. S.“ for 
his answer. The sonors I want to study is, prin- 
cipally, stellar and planctary astronomy in its in- 
strumental aspect, and also mathematically, if it 


does not require too much study.—CoRNISHMAN. 


(82744.)—Photo Lenses. Does “Perda,” in 
his reply on p. 223, mean that it makes no difference 
to the definition of a photo portrait combination if 
one set of glasses be out of centre to the other? I 
imagined otherwise.—PHOTO CYMRAEG. 


[32749.]— Nautical Astronomy.—In answer to 

4 of the above query, allow me to state that 

.L. means the eastern limb, and not the nearest 
8 5 n I stated by mistake in my reply on p. 248.— 


32740.) —Nautioal Astronomy. There has been 
a misprint in this reply, namely, tan. E M = sin. 
P tan. d; it ought to be tan. E M = sec. P tan. d. 
In part (4) of the same query I stated by mistake 
that N.L. meant the nearest (or adjacent) limb.” 
It should be altered to eastern limb” (not limits,“ 
as printed).—C. B. Mayne. 


pee —London University Matriculation. 
—I forgot, in my query on p. 201, to mention that I 
had the Popular 


ucator complete. Supposin 
hat my aim is a Civil Service clerkship, would i 


t 
ed | be advisable to first pass the matriculation examina- 


tion P—VERCINGETORIX. 


182800.]—Grating Noise in Telephone.—A 
leose connection will canse a grating ; also using two 
uncovered wires if they touch each other, or by 
using one uncovered wire and earth connection if 
the wire touches any metallic snbetance in connec- 
tion with earth. I had the same complaint to make, 
but noticing that it occurred when the wind was 
strong, l found that it was caused by the wire to 
earth touching a galvanised water-pipe when the 


(32805.;—Underground Telegraph Lines.— 
These are manufactured with wire and pipe toge- 
ther. Wire is not run through a length of pipe; 
but a long length of pipe is manufactured round a 
length of wire, of course.—UNION JACK. 


[$2808.]—Invisible Ink.—I can give you half a 
dozen receipts for above. I the following is 
the one you want: Dissolve, in water, muriate of 
cobalt, which is of a blueish green colour, and the 
solution will be faint pink. Characters with it will 
be invisible when dry; but, when heated, brilliant 
green, fading again when cool. UNION JACK, 


32816.)—Removing Indian Ink Blots, &0.— 
I think chloride of lime, applied with a camel-hair 
pencil, would do for you.—PERDU. 


32843.]—Musical Box.—The pegs are the shape 
of the spill in a beer cask. They are driven in, and 
then cut to the right length. Bent pins can be care- 
fully pulled out. The ends of broken ones can be 
sometimes pushed into the barrel, and then shaken 
out, or must be drilled out.—Ponp. 


(82856.])—Battery for Electric Railway Sig- 
nal.—The battery shown in my diagram of the elec- 
tric slot sigual, page 528 of last volume, is a twelve- 
cell Daniell’s trough battery. The size or number 
of cells varies according to the distance between the 
two signal-boxes. Some telegraph engineers prefer 
the Muirhead chamber form of Daniell's battery, and 
also the Léclanché’s, for working electric slot sig- 
nals. Whichever form of battery is sp oss care 
must be taken that the electric current is powerful 
enough to cause the electro-magnet, K, to maintain 
the weighted lever, J, in the vertical position ehown 
in the dotted lines. If this is not the case it is 
imposable to lower the signal for a train to proceed. 


1 —Removing Cement from Iron Pipes. 
—The cement joints are made by employing an ad- 
mixture of -ammoniac, flowers of sulphur, and 
iron borings. This sets very hard; and the best 
means for disconnecting the joints is by using a small 
cross-cut chisel.— BLACK WITCH. 


[82863.)—Electro Magnet.— TO WrzsENDAN- 
GER.” —The bell will be about 60 yards distant from 
communicator. No. 16 G. P. covered wire has been 
laid unde und, with return wire, ready for placing 
bell in position. I hope these particulars will enable 
Wiesendanger“ to add to his reply on page 250. 
What battery power would he recommend P—DRILL. 


(32864.)—Gold.—The way to separate gold from 
the copper and other alloys it contains is by dis- 
ia (nitrohydrochloric 


solving the whole in aqua reris r 
acid). The gold, which will then be in solution as 
terchloride (Audi), can be reduced to a pare metallic 
state, in the form of a brownish powder by the addi- 
tion of an excess of ferrous sulphate (FeSQ,), the re- 
action being 
AuCl, + 3 FeSO, = Au + Fe, (S0): + FeCl, 

—INQUIBITIVE. 


(82864.]—Gold.—There are several methods by 
which copper and silver are separated from gold, and 
these are distinguished by the synonyms “ wet’’ and 
“dry.” Separation by one of the former methods in 
this instance will be most convenient. The alloy 
should be in a granulated form, to allow of its being 
the more readily acted upon. The alloy should be 
placed in a digester, together with about ljoz. of 
nitric acid (free from chlorine); the temperature 
should then be carefully raised. The copper imme- 
diately attacks the acid, and a violent action ensues. 
The heat should be kept up until all action ceases. The 
liquid is to be decan and the residue, consisting 
of the pure gold, is ed and dried E. J. 

138884. — Gold. Reduce the metal to powder and 
dissolve it in aqua regia (made by mixing 1 part 
nitric acid with 2 parts hydrochloric acid) in the 
proportion of 1 ree metal to 3 parts acid. Evaporate 
the solution to dryness, re-dissolve in distilled water, 
and add ferrous sae until the black precipitate 
fermed ceases to fall. This black precipitate consista 
of finely divided and pure gold, and, on fusing, it 
may be obtained in one mass. 1 part of the metal 
will require 4 to 5 parts crystallised ferrous sulphate. 
The powder should be washed, first with pure hydro- 
chlorio acid and then with distilled water, before 
fusing. The following is the reaction between the 
gold and ferrous sulphate :— 

6 FeSO, + 2 AuCl; = 2 (Fe, 3 800 + FeCl, + 2 Au. 
Or the metal may be powdered finely and treated 
with nitrio aci will dissolve out the cepper 


d, which 
and leave the gold. which may be fused into a button. 
The former method, however, will produce the purest 
metal.—Tuxro. PITT. 
($2865.)—Force Pump.—Does “Young Ergi- 
neer require a drawing with dimensions for a force 
mp (as he simply states he wishes to attach one to 
is engine), or does he ask for directions for fixing 
one? Shall be happy to assist bim.—BLAck WITCH. 


32870.]—Chemioal.— Put a = weight of mixed 
chlorides, 6 = total chlorine, z = weight of potassic 


chloride, y = weight of sodic chloride. Then we 
have— ety=a, 
and also Wz, 71y =b 
149 117 i 
from which we obtain 


ae 10.579 a 17.432 b 


2,27 2 
17,483 5 — 8,307 a 
Y5 2,72 
I answered a query like this a few weeks ago, but 
cannot now find the precise page.— WM. JOHN GREY. 

[82870.]—Chemical.— 


If m = weight of mixture of chlorides 
8 chlorine 
se NaCl 


5 KCl 
z and y may be found from the following equations: 


mM = 


whence (roughly) 
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(ae, eee 
N 
y = La — 154, 
= 15a —6m 
4 s 


-W. W. 

|82874.]—Coating for Bricks.—Different brick- 
makers have different mixtures for colouring bricks 
and tiles blue, but the best that I know of ir 
obtainable from the Silicic Paint Company, Buckley, 
at 58. per cwt.—CORCYRA. 


32875.]—Hooks and Eyes for Catgut Bands. 
— There are several reasons for this annoyance. 1. 
The threads in the hooks may be imperfect or 
shallow. 2. The gut may be too small for the hooks. 
If the latter be the case the best plan is to insert a 
piece of wire, abont fin. long, in the centre of the 
gut, so as to expand it, then screw on. I have never 
found this to fail—BLack WITCH. 


$2875.) Hooks and Eyes for Catgut Band.— 

il the catgut before screwing on, and let it be a 
very tight fit, and when it comes through burn the 
ond with a piece of hot wire.—TELESCOPE TELE. 


(32870 Ourins Gauge Glasses.— Use a three- 
square file, and keep saturated with turpentine or 
spirits of wine.— BLACK WITCH, 


[32876.J—Outting Gauge Glasses.— File a notch 
round the glass at the length required; then break 
off.— ULLSWATER. 


32878.) —Relacquering and Bronsing.— The 
dead gold is simply lacqnering the articles as they 
leave the aquafortis. When brass is dipped it re- 
quires to be kept on the move, and directly it shows 
a white frothy appearance out with it and plunge in 
cold water, then out of that into another pan with 
water pretty warm; this helps to dry. Well shake, 
and dry off in sawdust. Heat on stove and uer. 
The deep colour you speak of is simply a deep- 
coloured gold, or, if I misunderstand your question, 
let me know the particular colour you require. 0 
red is obtained by cutting strips of thin sheet iron, 
and twisting about your work in all directions, and 
dip in weak aquafortis. Then rub up with Spanish 
brown, instead of blacklead, or mix them according 
to colour required. Where you are wrong in reliev- 
ing is, I should think, by using the green lacquer 
for the burnished parts. Lacquer all over first with 
the n, then pick ont the different points you 
require with a smooth cutting scraper, and burnish 
with a little 4d. ale. There are, of course, different- 
shaped scrapers and burnishers to get into different- 
shaped crevices. Reheat and lacquer with pale gold. 
WM. WHELAN. 


[32881.]J— Gas Holder.—Cheap ones—japanned 
tin, with stopcock—are quoted at: 2 galls., 12s. 6d., 
4 galls., 168.; Pepy’s ditto, 20s. and 268., or copper, 
40s. and 50s. There are also cheap ones of stone- 
ware, but they are very heavy. “F. A. B. J.” 
is a worker in metals, and understands the principle 
of gas-holders, he ought to be able to make either of 
the above for about a quarter of the prices quoted, 
which are on the usual exorbitant scale of apparatus- 
makers. Making the joints and connections gas- 
tight is the chief point.—DaGuHBERT. 


(32886.]—Pulsometer.—The pulsometer is the 
most economical pump of the day. As to its using 
more steam than an ordinary pump in performing 
the same duty, such is not the case, for it can be 
driven with exhaust steam, so that it actually costs 
nothing in the working.—BLack WITCH. 


(82889.)—Lathe Bearings.—The best form of 
bearings ‘‘D. W. B.“ can adopt for a npn speed 
lathe are the parallel ones, and a tail-pin. I have 
one which is driven at a great speed, and never gives 
any trouble, In this system fear of setting fast 
ag in cones is avoided. I advise gun- metal or anti- 
friction metal for the bearings and steel mandrel.— 
BLACK WITCRH. 


aes — Canary. — For the information of 
“T. C. H.“ I may say that I have a daughter who 
seems very fond of birds, she having a canary that 
seems to take a deal of her attention while away 
from school, and up to a few months had scarcely 
pe her a song for twelve months or more. The 

ird seemed to be unwell, and seemed to be losing 
feathers almost weekly, having been fed principally 
upon canary, maw, and millet seeds, with a little 
green, such as dandelien leaf, &o. I had a friend 
who one day called, and our conversation turned 
upon canaries. I was advised to put the bird's feet 
in a little warm water fora minute or two, and let 
the bird have only the white canary seed for a while, 
and put an old rusty nail in its drinking water for 
awhile. I did so, and in about a month the bird 
began to sing a little by degrees, and now sings as 
55 $ did, though it is not in good feather.— 
_ [82894.]—Canary.—Give the canary the follow- 
ing : A paste composed of bread pounded very fine, 
mixed with well-bruised lettuce and Tapsa. tem- 
pered with a little yolk of egg and water. Do not 
on any account pre the canary any hempseed, as 
that 18 principally the cause of the moulting. The 
asthmatical wheezing that you complain of gene- 
rally arises from a cold, or from having been 
neglected, or having too much hempseed, which, 
although the birds are very fond of it, is very inju- 
rious, and is over-heating. One of the best things 
for this complaint is watercress; put a small bunch 
in the cage every other day.—TELESCOPE TELE. 


[32895.]—Bicycle.—I would recommend “Tangent 
Amateur to have an ordinary roller brake upon 


his hind wheel. It is one which I have used for some 
years now in preference to any other brake acting 
on either the fore or hind wheel. I find it is quite to 
be depended upon, and can with safety trust myself 


‘down any hill with its assistance, and that of my 


legs. Brakes on the front wheel are very apt, npon 
a sudden application, to land you ever the handles. 
As to the destruction of rubber by the roller brake 
on the bind wheel I cannot attribute the slightest 
damage of my rubber to the brake, and I have had 
my present machine upwards of a year. Certainly 
more damage is done by the brake toa fore wheel 
than by one to the latter.—T. E. J. 


[32898.;—Galvanometer for Use in Electro- 

lating.—Inasmuch as this is a matter included 
in my patent I can scarcely be expected to furnish 
5 beyond those given in my specification. 

may further inform the qnerist that the actual 
graduation involves so much knowledge of appli- 
ances that it is almost impracticable for any one to 
construct them.—SIGMA. 


ſ32902.] — Tanning Canvas for Barge Sails.— 
This process has been fully described by me in No. 
660 of the ENGLISH MECHANIC at p. 245, 31072— 
viz., in the number for Nov. 16th, 1877.—East 
ANGLIAN. 


32902.)—Tanning Canvas for Barge Sails.— 
Colchester had better go to the chemist’s, and 
get some stuff called cutch; the price is about 8d. 
per Ib. (that is what I give). I use it for nets as well 
as for sails. You will require about Ilb. of cutch for 
every 201b. of sails; make a selution of the cutch. 
It must be hot water. Let the sails soak for two 
days in the liquor. wring, and put out to dry. It 
does them splendidly if done properly, and leaves 
nothing to be desired. It will tan anything—ropes, 
cords, sails, nets, &c.—TELESCOPE TELE. 

32903.) —Geometry.— The proof is wanting in 
the construction given in page 250. The problem is 
a particular case of the more general one: to con- 
struct a triangle equal to ABC and similar to 
DEF. Make the square. GHLK = ABC. and 
GMNO=DEF; take DP: DF::GH: GM, 
and draw PQ eqnal to E F, then D P Q is similar to 
DFE. and DPQ: DFE : DP?: DEFE: GH? 
: GM:, but DPE = GM? :: DPQ = GH? = 
ABC.—W. G. P. 

[32003.]—Geometry.—The following will serve 
** Enquirer’? :—(1) The area of any triangle being 
equal to half the product of one side, multiplied by 
the perpendicular from that side to opposite angle: 
and (2) any equilateral triangle whose length of 
side is 1, having the perpendicular from that side to 
opposite angle = v1? — 52 = 866 nearly, or area 
nearly 4383, while the areas of equilateral triangles 
are in proportion to each other as the squares of 
their respective sides; (3) the square root of quotient 
of area of “any triangle” divided by ‘433 gives the 
side of equilateral triangle, whose area is equal.— 
BUTTERSHAW, near Bradford. 


aO l Famping Engine.—The net diameter 
of the plunger would be about 28 inches, but it is 
usual to increase the aren } to allow for leakage, &c., 
which would bring the diameter to about 30} inches. 
—ARTHUR ALFRED. 


(32905.]—Pumping Engine.—Maultiply the num- 
ber of gallons per stroke of pump by 2043, and 
divide by length in feet, and the square root of the 
product will he tne answer. The question proposed 
will be :—1'200 + 5 = 240 x 2018 + 9 = V5'44g = 
2°334ft., or 28in. diameter of barrel.—J. R. W 
Mapplewell. 


(32905. | — Pumping Engine,—Let L = length 
stroke in feet, N = number of strokes per . 
G = number of gallons discharged per minute, D = 


diameter of pump in inches. Then D = 505100 -N 
i e., L being 9, N 5, and G 1, 200, D will be 28in. 
nearly. This is net diameter; allow for leakage. 
„lip,“ &c. You will find this and other useful 
formule for pumps in the first-named of the books 
recommended to you in Answers to Correspond- 
ents ” in No. 685.—H. E. H. 


32905.) — Pumping Engine. — In reply to 
4 ent ” “1,200 gallons per minute” discharged 


in five 9ft. strokes gives 1.200 


a 
gallons per foot of stroke. And as the contents of 
a cylindrical vessel 10in. diameter lft. deep = 
3°4 gallons nearly. As 3°4 : 26°7 :: 102 : 7853 
nearly for the square of required diameter (28iu.) of 
working barrel—reckoning nothing lost. Or, by 


engineer’s sliding rule, 3°4 on slide 50 set opp. 10 on 


line D; opp. 26°7 on do. is ans., or D = 28in. diam., 
as before. Thus: — N 


lA | 
On 5 tet 3˙4 and opp. 26°7 on 8 
Opp. D 10 is aus. 28 on P 


—BUTTERSHAW, near Bradford. 

[32905.]— Pumping Engine.—A pumping engine 
with a Oft. stroke in the pump goes five strokes per 
minute and discharges 1,200 gallons per minute. 
Ist. 5 strokes = 1,200 gallons; therefore 1 stroke = 
240 gallons. which, multiplied by 277274, the cubic 
inches in a gallon = the total quantity of cubic 
inches per stroke. which I have worked ont to be 
66,545 760, which divided by the length of stroke in 


Soe 26'66, or, say, 287 


inches and 7854, of which the square root of the 
remainder will be the answer. Thus :— 


. 2 

240 x 277 274 = /784 = 28in., or a little more. 
108 x 7854 = . 

—R. PEARSON. 

(32905.)—Pumping Ingine.— The size of the 
working barrel will be 29in. in diameter, which. 
with a 9ft. stroke and 5 strokes per minute, will 
raise 1,286'65 gallons of water per minute theoreti- 
cally, but allowing 6°73 per cent. for waste (or 86°55 
gallons) will make the total 1,200 gallons per minute 
quantity discharged.—A PUMPER. 

[32906.]—Oval Measure.—To find the area of an 
ellipse, multiply the length by the breadth and by 
7851. Thus, if your ellipse is 18in. by 12in., the 
area will be 169°64 square inches. Or else multip 
the product of the semi-axes— in this case Qin. an 
Bin.—by 31416. giving a similar result.—H. E. H. 

[32908.]—Oval Measure.—Length x breadth x 
7854 = aren. The area of a fire-bole door lft. 6in, x 
lft. would be Ift, 25in.—ULLSwATER. 


(82008.] — Refractive Power of Water. — 
According to Ganot, p. 451, the index of refraction 
for water is 1°336, and for ice 1'310. He does not 
however, state at what temperature the water mus 
be to have this index; but he says that it has been 
lately shown that the index of refraction varies with 
the temperature, and that while with some sub- 
stances the index increases with the temperature, in 
others the reverse takes place. It is not a universal 
rule that the index of refraction increases with the 
density—for instance, the index for water is 1°336, 
and for alcokol it is 1'374.—W. G. P. 


[32911.] — Fuller’s Battery.—Both estions 
must be answered in the negative, The advantage 
of the Léclanché is that there are no different solue 
tions to pass into each other, so that the porous pot 
is of use only te sustain the mixture of carbon and 
manganese mechanically. It is much the best in 
both cells to have the zinc in the middle, and so to 
obtain a larger negative surface.—SIGMA. 


(32913.] — Model Cutter. — The details would 
occupy too much precious spree to be inserted: so 
„Poor Joe” had better study his subject and copy 
carefully, working to scale. Unless he bas a good 
stock of patience he need not begin, as the writer 
was two years in building a model brig, ing 
16 guns, with orlop, main, and middle decks, com- 
panion ways, with proper stairs, poop, and forecastle, 
wheel and rudder auswering to it, being worked by 
small pulleys under poop; capstan, life-buoys, 
blocks and sheaves, dead-eyes and stanchions for 
bulwarks, all patiently made by the writer. The 
keel, to begin with, was 2ft. long, 3in. broad, and 
lin. thick. Tho stern-post was one solid piece let 
into the upper edge, and firmly screwed ; the stern 
ditto. The keel was then cut away on its upper 
edge forward to midships, where it is now żin. after 
the planking, and Zin. at stern-post, as we shall 
call it. Ribs of ash, din. square, softened in the 
boiler, bent to the proper form, and tied with twine 
till set, are let into the upper edge of keel, 2in. 
apart, diminishing from midships to stern. Beams 
of oak, made of a piece lin. thick, Sin. long, and 
6in. wide. The ends are bevelled away from the 
centre on one side, and a line drawn exactly along 
the thickest part, then gauged jin. One beam at 
cnce is cut; the longest will be }in. thick at the 
cords, the shortest more, as they must be cut at 
both ends to preserve the symmetry of the deok. 
The planks for hull, zin. thick, and zin. broad at 
most, but tapering to the stem and stern, must fit in 
& groove on each, and be secured with copper nails 
using a small sprig-bit. When both sides are equal 
in height and level with beams, the nails all clinched, 
the ends of ribs cut off, &c., the deck planks may be 
laid. They must be fine pine, 3-16in. thick, and 
gauged łin., may be cut with a knife, and carefully 
dressed to be slightly narrower on the under side 
then nailed to the bearers. They should project all 
round Iin., and their edges covered with a strip of 
copper, rounded and polished, 1-l6in. thick, and 
3-16in. or zin. broad. Both bull and deck must be 
levelled with a rasp, and all nail-heads removed, 
finishing with glass paper. The keel alse must be 
worked away to tin. thick, and a strip of copper 
nailed on its whole length. A good eye is needed to 
preserve the lines and curves on each side equal. 
The hull must now be painted a priming coat at first ; 
when dry, all crevices made up with putty: a 
few more coats, then polish with pumice-stone; a 
few more, and polish again, till tbe outline pleases ; 
then a flat coat, and varnish with carriage varnish. 
The deck may be French-polished previous to dere 
on ae bulwarks. Many details are perforce omitted. 


[32918.]—Blectric Pen.—The idea is erroneous. 
No change takes place im the solutions themselves 
when electric currents pass, but only at the surfaces 
of contact, as, at the point of the style, the metal of 
which combines with one part of the solution. In- 
termediate papers would, therefore, not be affected. 
—SIGMA. 

(32920.]—Capillaire,—Capillaire is a syrup pre- 
pared by adding sugar and orange-flower water to an 
infusion of the fern Maidenhair (species Adianfum 
pedatum), or by pouring boiling syrap over the 
fern. It is used as a pectoral medicine in lung 
diseases. — H. F. R. 

[32924.]— Telesoope.—If the eyenieces giving 
powers of 180 and 250 used by Totham are 
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H enian, there can be but little doubt that it is 
the O.-G. that is in fault. Before throwing it away, 
however, he might look at sLyrw. If he sees four 
stars very distinctly he may get some service out of 
his telescope ; yet even if he does succeed he will bave 
made a very bad bargain if he does not sce some of 
the easier tests which have been given in tho 
ENGLISH Mecuanic. To resolve Lr is quite 
within the power of a good 2}in. telescope, which 
may be had for £5.—W. G. P. 


[82026.]— Red Colouring for Syrups.— Boil los. 
ebnen with half teaspoonful cream tartar, strain. 


(82926.|—Red Colouring.—It does not neces- 
sarily follow, because there are ethers with which 
strawberry and red currant syrups can be flavoured, 
that all such syrups should be so flavoured ; and the 
flavour of syrups made with the fruit is vastly supe- 
rior to that made with an artificial i 
<an easily be distinguished. They are undoubtedly 

both ways. One might with equal justice 
assort that there is no French brandy because a 
method exists of flavouring English spirit. For a 
colouring matter there is nothing so harmless and 
effectual as cochineal.—Os. 


eE gah nla cubic yard = 02909 
cylindrical feet. John,“ in working out his second 
example (4°75 x 4°75 x 7854 x 35 x 02909). is out 
of his reckoning, as he is working itin the first part 
cube and finishing as cylindrical feet. 
(4:75? x 7854 x 35) + 27, and he will 
„a discrepancy. 27 = number of cubic 
fest in a cubic yard. Secondly, in the formula area 
of circle to diameter, 1 = 7854. If the diameter of 
a circle is one foot the area is 7854 feet; if two feet, 
twice 7854, and so on. The one may be taken as 

s, inches, or any other lineal measure. 7854 


1751416, or ratio of circumference to diameter.— 
G. L., Southend. 

($2927. |—Mensuration.—Your error arises from 
multiplying product of 4'75? x 35 by 7854. thereb 
reducing to cubic measure. A few remarks will 
serve to put you right. The diameter of the well 
squared, multiplied by depth, gives the number o 
cylindrical feet; this multiplied by 02900 gives the 
aumber of cubic yards. If you multiply the number 
of cylindrical feet by 7854, you reduce them to cubic 
measare, and in order to get number of cubic yards, 
multiply by 087; or, more correctly, divide by 27. A 

foot is to cubic as 7854 to 1—oonse- 
q 


2 „02900. 25 = 037. 

There is a little ambiguity about your second ques- 
tion, but the formula simply means that if the 
diameter of any circle be squared, and the product 
multiplied by 7854, you get the area in square 
measure.— Roscok. 


.I—Mensuration.—“ John has written 
„diameter for "base in rule for finding solidity 
of cylinder. He has also given a wrong value to the 
cy l foot, which equals a cubic yard x 
900, or a cubic foot x 7854; thus his mistake 
consists in multiplying by 7854. He might, bow- 
ever, square diameter, multiply by 7854 and by 
length, and divide by 27 (the number of cabic feet 
in a cubic yard). His second question may 
answered thus: Given a circle of the diameter 1, 
the area of that circle = °7854.—H. F. R. 


(33929.)—Cement for Aquariums.— Alb. best 
white lead, ground in oil; Alb. red lead, dry; Ilb. 
litharge, dry; the two last kneaded into the first. 
You have now 13]b, of the best of putty for resist- 
ing water. It soon become continue 
and when 


ever there is any 
sufficient, 

will never leak after this if the frame and glass are 
atrong.—G. B. 

[82090.)—Cement for Aquariums.—]0 parts by 
measure litharge; 10 parts plaster of Paris; 10 
parte dry white sand; 10 parts pow 
resin, and mix when wanted for use into a pretty 
stiff patty with boiled linseed oil. This hardens 
under water. but it is better not to use the tank till 
about three days. It resists the action of salt water. 
Another: Mix Slb. finely powdered Venetian red, 
well dried, with IIb. oxide of iron, and add as much 
boiling oil as will reduce it to a stiff paste.— 
ALJ American Dried Apples—Th 

.J)—Ameorican pples.—The way 
apples are dried in America is as follows :—The 
apples are pene cored, and either quartered or 

ced (sliced is the better way), and threaded with a 
a needle on strings, and dried in the sun, I believe a 
kiad of drying apparatus with a smali furnace is 
sometimes used for small fruits, such as blackberries 
and . which when dried keep very well 
and o nice sauce, as they are called when 
stewed with water in the winter—a cheap and nice 
way of preserving such fruits. Whether apples are 
ever dried that way I cannot say, or whether our 
autumn sun in this country is bot enough to dr 
apples in the open air, I cacnot tell either; but 
think if the app es were finely sliced and placed in a 
warm spot, and some means taken to reflect or con- 
contrate the sun’s rays, as, for instance, sheets of 


material, and F 


bright tin, that apples might be dried in England. 
AMERICUS. 


(32931. American Dried Apples.—The pro- 
cess is different from that of the Normandy pippin. 
The strips are run upon tbrends, and just hung to 
dry by the sun and air.— SIGA. 


32982.]— Birdlime.— Boil the middle bark of the 
holly 7 or 8 hours in water, drain it, and lay it in 
heaps on the ground, covered with stones for two or 
three weeks, till reduced to a mucilage. Beat this 
in a mortar, wash it in rain water, knead it till 
freed from extraneous matter. put into earthen pots. 
In four or five days it will be fit for use. An inferior 
kind is made by boiling linseed oil for several hours 
until it becomes a viscid paste.— AMERICUS. 


[32932.] — Birdlime.— The best. easiest, and 
cheapest way to make birdlime is to boil linseed oil, 
until it is about the consistency of thick syrup.— 
LOAT. 


32934.]—London B. 8c.—Yonr correspondent, 

. H. Escott, does not seem to have a very clear 
idea of what is wanted for the London B. Sc. 
Whether previons examinations are unnecessary or 
not, he will have to pass two of them before the final 
one for the degree, unless he isn graduate of Sydney 
or Melbourne, which I presume he is not. In the 
first of these two examinations he will require more 
than an elementary knowledge of three languages, 
besides English. ing from a catechism, too, 
seems to suggest the idea of cram,” and that, if a 
question is set off the beaten track, he will be 
unable to answer it. I don’t know, either, whether 
it prepares him for the practical examination in 
chemistry and biology if he takes those subjects. 
But it will be time enough to inquire on these 
matters when he has passed the two previous exa- 
minations.—Owgn’'s COLLEGE. 


[32934.)—B. 80., London.—It would appear from 
the wording of this query that W. H. Escott, having 
made himself master of Pinnock's Science Cate- 
chisms,“ considers that he has knowledge sufficient 
to justify the University of London in wart J a 
degree upon him. He further seems to think that 
some special exception ought to be made in bis case, 


whereby the great acquirements to which he has | h 


attained by reading through a few catechisms may 
avoid any ‘‘ unnecessary (?) and troublesome” teste. 
I do not wish to appear hard on the querist, but if 
he had thought for a moment before penning his 
query he would have seen that the very object of the 
preliminary examinations which the candidate must 
pasa is to prevent any one stepping in and taking the 

egree without any previous training, as Mr. Escott 
apparently wishes to do. He should write to the 
Registrar. University of London, Burlington- 
gardens, W., fora copy of the regulations relating 
to degrees in Science; he will then find out exactly 
what he must do. I may mention that if he presents 
himself for matriculation in June next and succeeds 
at every examination he will not be able to append 
B. Sc. to his name until October, 1880.—R. S. 


(32042.)—Interest.—If J. W. B.” asks this 
question with any idea of making such an arrange- 
ment, the following will show him what is prac- 
tically the amount of interest, without going into 
any mathematical difficulties :—£50 repaid in weekly 


be | instalments in ten weeks is equal to £50 repaid in a 


lump sum at the end of 5} weeks; therefore, £10 
paid for the use of £40 for 54 weeks is a little over 
236 per cent. per annum. The interest in the 
other case, calculated roughly in the same way, is 
£8 168. 34d. per cent. per annum.—M. H. 


|32042.)—Intereat.—This question presents itself 
in two forms. We will suppose that during the first 
8 weeks the principal (£40) is paid, and that the 
interest (E10) is paid in the remaining 2 weeks. 
Now it is evident that for one week you have the loan 
of £40, for one week (the next) you have a loan of 
£35, and for another week a loan of £30. and so on, 
while for the last week you have only a loan of £5. 
Now, in order to get at the value of the various 


items, we will say that a loan of 
For 1 week. For 52 weeks. 

£40 is equal to £0°769 

35 i 0'673 

30 á 0 576 

25 5 0˙480 

20 4 0 384 

15 ‘i 0:288 

10 k 0'192 

23458 


Caleulated in this way your loan of £40 would equal 
another loan £3:458 for one year, and for this you 
pay £10. This would be 289.18 per cent. per annum. 
Instead of dividing the principal into 8 portions, and 
paying the interest afterwards, suppose we divide it 
into 10 payments of £4 each, and pay one-tenth of 
the interest each week. That is the method given 
in some loan society circulars. They say, Divide 
the loan by the number of instalments, and add to 
each a certain sam,” which they specify according 
to the time over which the loan is to extend. On this 
principle you pay £1 for the loan of £40 for one 
week, next week you will pay a similar amount for 
the £35 which you hold, while at the end of the 10th 
week you will pay £1 for the loan of £4 for that 
week. The following table shows the rate of interest 
per annum paid on each sum, said interest being 
paid on the sum in hand at the end of each week: 


: 


Per cent. per annum. 


1 40 130 00 
2 36 14101 
3 32 162˙24 
4 28 185 ˙64 
5 24 216 32 
6 20 250 00 
7 16 : 325°00 
8 12 433°16 
9 8 650 00 
10 4 1309:00 
3796:40 


The mean value of this sum is, therefore, 379'84 per 
cent. per annum. Which of these methods is the 
more correct (if at all) I cannot presume to say. I 
cannot altogether see the reason for tbe great dis- 
crepancy between the two results. Perhaps my 
figures are wrong; but, still, there must be a differ. 
ence, as, in the first case, the interest is not supposed 
to be paid till after loan, and in the other it is paid 
pari passu.—Os. 

„„ method of ascertaining 
the simple interest on sums of money payable by 
regular instalments is to take the average time the 
money remains at interest. In the first example the 
payments extend from one week to eight; adding 
these together, and dividing by two, we get 4} weeks 
for the average time, and the sum may be stated 
thus: As £10 x 41 weeks: £10 :: £100 x 52 
weeks to the answer £289 13s. 71 d. The seco 
example is of exactly a similar character; the first 
payment is at one month, the last at 21 years, the 
average 10 years 6} months. The principal is £175, 
the interest £162 1s., as £175 x 10 years 6} months 

: £162 ls. :: £100 x 1 year, to the answer 
£8 15s. 8,'4,d. —A BARRISTER, 


(32043.]—Rose Colour.—The vagueness of many 
of the queries has often been pointed ont, bat they 
do not seem to mend much. Does Apothecary ” 
want a transparent, semi-transparent, er opaque 
colour? He has tried various substances; why 
not have briefly named them, when the causes of 
failure might have been pointed out? Of course 
eat alters many colouring matters, or quite destroys 
them, yet the temperature proposed to be used is not 
mentioned, except by pretty hot.“ He does not 
say whether the substance is an article of food or for 
outward application to the body, &., yet colours are 
poisonous, or dangerous for particular purposes, or 
harmless, according to what they are used for. 
And, worse than all perhaps, no indication of the 
nature of the substance to be colo is given, 
though an apothecary should know how colours 
vanish, change, or appear on mixture with various 
chemicals. I don’t see bow any useful answer can 
be given.—DAGHBERT. 

32943. Rose Colour.—“ Apothecary " does not 
state what he wishes to colour - whether oil, spirit, 
water, &c. For oil or wax, alkanct root will give 
him any shade from pink to dark red, according to 
the quantity used, and, so far from heat destroying 
the colour, it requires a little heat to extract it 
properly. For spirit or water the aniline dyes or 
cochineal will give him any shade. I should prefer 
the latter, as it is perfectly harmless. The querist 
should, however, adopt a more appropriate signa- 
ture, as an Apothecary would have known all 
this.—Os. 

(32045.]—Reducing Aperture of Hin. O.-G.— 
When the resolving power of an O.-G. is very great 
it is almost of necessity accompanied bye corre- 
sponding want of penetrating power. en you 
want to examine so large a thing as a cheese mite 
the best way is to get a general view of it asa whole 
by means of a lower power, say ŝin., and then to 
examine the parts in detail with a higher power. It 
is pot possible to get a very good view of all parts of 
au object of that size simultaneo with a high 
power.— W. G. P. 

32046.) Telesoope.— In this query an error was 
made. After the words to mount them,” should 
be added. to make a higher magnifying power eye- 
piece.” —BAILROAD. 

|$2047.]—Blacking.—Treacle and ivory black, of 
each 7lb, These are to be well mixed. d two 
quarts of boiling water, and mix again, then 2lb. 10oz. 
of oil of vitriol (sulphuric acid) should be graduali 
poured io, the mixture being meanwhile well stirred. 
When these ingredients have been well incorpo 
add one pint of sweet oil. This will make paste 
blacking.“ If the liquid preparation is wan add 
sour beer or stale vinegar. This will make as good 
a blacking as you could wish. If you want to make 
it for sale you can purchase the bottoms or refuse of 
treacle casks from grocers, The other ingre- 
ients are cheap also if purchased in the right places. 
= 8. 

(32047.]—Blacking.—The following is a very 
good blacking :—Treacle. 1}0z.; ivory black, lłoz. : 
sperm oil, 8 drams; oil of vitriol,3 drams; vinegar, 
1 pint. Mix lst, the ivory black, treacle, and vinegar, 
then separately sperm oil and oil of vitriol, and mix 
the two together.—A. E. I. O. U. 

(32047.)—Blacking, Day and Martin’s.—Bone 
black in powder mixed with sperm oil till thoronghii 
incorporated, sugar or molasses mixed with a small 
portion of vinegar and added to the mass; oil of 
vitriol is next added; when all efforvesence has 
ceased more vinegar is poured in till the mixture is 
of proper consistency. Another: —Ivory black and 
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molasses, each IIb.; sweet oil and oil of vitriol each 
ilb. ; mix the first three, then add gradually the 
vitriol diluted with thrice its weight of water, let it 
stand for three hours, then reduce to a proper con- 
sistency with water or sour beer.—AMERICUS. 


[32048.]—Preserving Larve.—The larva to be 
preserved must first be emptied of its contents by 
gentle pressure. The skin is then fixed iy means of 
a piece of bent watch-spring on to the end of a glass 
blowpipe. Procure an empty preserved-lobster tin, 
cover the top with tin or wood, make a bole in the 
side large enough to admit skin of larva and end of 
blowpipe, heat the tin by means of a lamp, blow 
gently to distend the skin. and hold inside tin until 
dry.— Nor ELECTRICAL WALLASEY. 


132948. VG metbod 
is, after having emptied out the inside, gradually to 
dry the skin in a hot-air bath, at the same time in- 
flating it to its natural size by means of a piece of 
glass tubing drawn out to a fine point, through 
which a current of air is passed. Some very interest- 
ing papers upon this aubject have lately been pub- 
lished in the pages of the Entomologist—by far the 
most complete in all details being that by Messrs. 
Golding-Bird. in the number of that journal for 
September, 1877.—INQUISITIVE. 


32950.]— The Phonograph.—To Mr. SHEL- 
FORD BIDWELL.—I have no doubt that Mr. Geo. 
Fox's phonograph is eo far properly constructed. It 
is difficult to distinguish any great difference in the 
forms of the dots or pits” with the unassisted eye, 
though they become plainly visible under a micro- 
scope. The instrument may be roughly tested in 
its present stage by rotating the indented tinfoil 
under the point of the iron diaphragm. The result 
will not be nearly so good as when a second 
diaphragm is employed; but words ought to be 
easily diatinguishable. If Mr. Fox is doubtful as to 
what ought to be the appearance of the indenta- 
tions, I shall be happy to send him a piece of in- 
dented tinfoil (if he will advertise his address) as a 
specimen. By all means let him proceed with his 
work. With a little patience and perseverance 
snocess is certain. Any further questions on the sub- 
ject will be gladly answered.—SHELFORD BIDWELL. 


[$2052. PR okt is o do not make your 
glass sufficiently hot.—Os. 


[32955.)—Catching Night Moths.—Smear a 
tree with some very stiff treacle and sugar, and a 
little beer, to attract the insects by scent. They 
will come more readily if a light is placed near— 
especially if it can be so arranged for it to shine 
through the sticky substance. Do not, of course, 
place it so near as to injure the insect when caught. 
Take a look round just before going to bed, so as 
not to let anything remain too long held.—Moru. 


[82955.]—Moths.—To do what K. Y. Z.” asks 
would be to write a book on Lepidoptera. He 
will find all the information he requires in either 
Stainton’s or Newman's works.— Nor ELECTRICAL 
WALLASEY. 


F of examination obli- 
tory: Handwriting, orthography, arithmetic to 
ecimal fractions, and English composition. Op- 
tional subjects (which, as competition is keen, you 
would be wise to take up): Higher arithmetic, in- 
cluding mensuration, square and cube root, &c.; 
geography. especially that of the British Isles. If 
living in London, I would advise you to attend 
the special class preparing for this examination 
held at King’s College; those attending the class 
have been very successful. Age of candidates, 19 to 
22. Pay on entering, about £95 per annum; after 
about two years, a fixed salary of £95; in about two 
years more, £115. rising by £5 yearly to £130 ; then 
£140, rising by £5 yearly to £200. There are also 
higher appointments, with salaries up to £800.— 


UNANSWERED QUERIES. 


a — 


The numbers and titles of queries which reman wnan- 
swered for fas weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list, and send what information 
they can for the benefit of their fellow-contributors, 


Since our last ‘‘ Telescope Tele” has answered $2211 ; 

W. H. Davies, 32586. 
. Flock or Wool-cutting Machine, p. 23. 

New A urtat M terial, 28. 

on- rbent Ma 
Rules for Choir, 24, 
Globes, 24. 
Cutting Steel Discos, 24. 
Yarmouth Sou'-Westers, 24, 
Centre-board Boat, 24. 
Legal, 24. 
Indigo Refining, 24. 
L. and N. W. “ Bloomer” Engines, p. 127, 
L. and N. W. Cornwall, 127, 
G. E. 7ft. Engine, 127. 
Sailing Boat, 127. 
Agricultural Chemistry, 127. 
Ship Measurement, 127. 
Spoiled Brass Bedstead, 127. 
Butter Ovatung and Remaking, 127, 
Making Range Boiler, 127. 
32634, pie te Gas Meters, 127. 
Sizing, 127. 
Matt Sizing, 128, 
Civil Service Examination, 128, 
Artificer, 128, 


QUERIES. 


[32962.J—T wilight.—I should be greatly obliged for 
information as to how I can calculate the exact amount 
of daily twilight in London. Is there any publication con- 
taining it ?—X. 

32963. — Polar Bands.—What are they? They are 
regularly mentioned in the United States meteorological 
reports, but the term is unfamiliar to me.—X. 


132984. — So. and Art Examination.— Will any 
of the readere of the KxeLISH MRcHANIC inform me what 
books are suitable for self-instruction to enahle one to 
work up for Honours 7th Stage Mathematics, Science and 
Art Department, the principal subjects for which are 
differential and integral calculus, differential equations, 
and the calculus of finite differences? — LEARN ER. 


(32965.]—Author Wanted.—Will any of your 
readers inform me of the name of the author of the 
following lines P 

s and knew not but the Ganges rolled 


“ Near as the neighbouring Thames . 
—W. P. MENDHAN. 


(82966.]—Solution of Caustic Soda.—Will any 
of our chemical readers assist me to make a solution of 
caustic soda of such strength that 1,000 grains of solution 
would neutralise as much sulphuric acid as would contain 
one grain of sulphur P — Novicx. 


(32967.]-Hematine turning Brown. —In titra- 
ting dilnte sulphuric acid, over which a stream of purified 
coal-gas had passed, I find the hematine used for colour- 
ing turns nasty dirty brown instead of pink. Will any 
one say what impurity is present to cause this P— 

OVICE. 


[32968.J—Steam in Small Boat.—Small steam- 
engines are now so generally employed that I should think 
it would not be either difficult or expensive to use one in 
a small pleasure boat, say a yawl 20 or 30ft. long. My 
idea would be to make a small engine and boiler, able to 
drive the boat at least as fast ar four oars would, which, 
together with a pair of paddles with their boxes, fitting on 
the gunwale, might be easily and readily tart in the 
boat, aud again removed to use oars when desired. Any 
firm who would supply such an arrangement at a small 
cost would, doubtless, be largely called upon.—AQuARIUS. 


[32969.]— Bronze Tea Urn.— Would any correspon- 
dent of the ENOLIsR MECHANIC inform me as to the 
e of cleaning and rebronzing the above, which has 

n standing in a damp place, and in consequence bas 
become full of little verdigris specks P?—COPPERSMITH. 


(32970.)—Solid Stencil Ink.—Will some one favour 
me with instructions for making a solid stencil ink or a 
water colour that will be cheap, made in a cake P—Top- 
MORDEN. 


[32971.]-—Chestnut or Oak.—Is there any means of 
ay Sree between these woods when nearly 800 years 
old? It is a disputed point whether the beams in a build- 
ing of that age are chesnut or oak. It was formerly sur- 
rounded by a chestnut forest. Thereare very few cobwebs 
on the beams though many between them, and I am told 
that spiders rarely attach their webs to chesnut. Would 
any difference in the microscopical structure be noticeable 
at so t an If so, what are the peculiar charac- 
teristics of each P—HEREWARD. 


[32972.]— Grafting Stockings.—Is the art of 
grafting stockings extinct? A lady who has several pair 
of silk stockings requiring new feet will be glad to hear 
how to do them.— E. J. 


[32973.]—Screw-cutting.—Will any reader assist 
me by giving me the rule for cutting from two to eight 
threads upon one bolt? For instance, I want to know 
how to cut five threads upon one bolt 21 pitch.—F. Bor- 
TOMLEY. 

[ 32974. |—Sheet-Stee].—Could any correspondent in- 
form me how the scale can be removed from sheet-steel 
otherwise than by the use of acid?—S8. J. R. 


[32975.]J—Oarbon.— What is the best method of con- 
verting coke dust or powdered coke into hard carbon 
pencils for the electric light) — W. K. 


[32976.}—Grindstone for Rasors.—I bear that 
the best are obtained in Greenwich. Will some reader 
are say if this is so, and what they are composed of 7— 

. STEWART. 


(32977.]—Indelible Ink.—For some time past I have 
been trying to make an indelible ink from aniline. After 
numerous failures I succeeded in making an ink from 
hydrochloride of aniline and gum arabic in one solution, 
and ferrocyanide of potass in the other. As soon as these 
solutions are mixed they form a thick substance, which, 
when gone pes on linen, &c., won't wash out. This ink, 80 
far, is g enough, but it gets a brownish shade and does 
not look well. tried the recipe given in Vol. XXVII., 
No. 683, p. 176. I used the greatest care in weighing the 
chemicals, and am sure I got the ones mentioned in 
the recipe, as I got them from Manchester. Notwithstand- 
ing, the ink isa failure, owing, I suppose, to a misprint in 
the recipe. When mixed the ink is nota greenish fluid 
but a yellowish brown. It does not turn a dark blue 
when put into soap and water, but washes out, except it 
be heated first, and then it turns an ugly faded blue. 
There is an excellent ink made by Blackwood in two pe 
parent: one aniline and the other a pinkish blue. 

his, mixed with the hydrochlorate of aniline, forms a 
beautiful ink, but it won't stand heating; but that is no 
matter as 12 hours’ e ure to the air renders it fast. I 
should be much oblig 
recipe not succeeding, or any hint on 
ink for stamping.—THomas WILSON. 


e Wheel Cutting Machine.—Will our 
friend, “X. X., who sent the drawings and description of 
a wheel-cutting machine, please send a few hints about 
cutting skew or diagonal teeth, and say if you have to 
twist thetool askew ; and, if so, how would the strap run? 
A few words on making the tools would oblige. Would a 
machine like the drawings do for a wheel 2ft. 6in. dia. ? 
The height would be, of course, accerding to height of 
slide.—X. X. X. X. 


132979.] — Eyepiece for Telescope.—To Mr. 
LancasTER.—Can you inform me how I can make an eye- 
piece (to telescope) so as to utilise in its construction a 
plano-convex jin. focus? The power of eyepiece to be 
about 55 or 65 (100 to lin. of O. G.) .- A. SELLS, 


for a hint as to the cause of the 
i an aniline 
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[329090.]—Leather Strapping for Chairs.—Will 
any reader inform me how the Londoners make leather 
strapping auch as is used for morocco-covered chairs? It 
is not pared and turned over on calico as some ig, but 
simply turned over with the raw edges, and being so thick 
l oon like to know how they do it so true.—W. H. W., 

effield. : 


[32981.1—Electric Bells.—I have made several 
successfully, but still do not understand them. Say a 
distance of 80 yards (1 unit), and a 31 bell is to be made 
by the best man in London, how would he settle size of 
magnet, of wire on it, of length of wire (resistance in it), 
the size of Léclanché cells, and number to be used, and in 
what way would he alter his plans if his customer said ho 
wanted a louder sound from it, or a larger bell altogether, 
or one for 800 yards, &c., &ũ. What is the best working 
resistance to put against a pint Léclanch¢, and what is 
the greatest resistance one will stand for a circuit and 
magnet together, the armature of which is a relay to an 
electric thief alarm, served by another battery, or can I 
get a better cell for the constant work from 10 p.m. till 7 
a.m. daily P—BELL. 


[32982.|—Sleeping on the 'Back.—I shonld be 
much obliged if any readers could recommend some simple 
apparatus or method to prevent the writer sleeping on his 
back, a position which his medical adviser says it is very 
desirable he should avoid P— BACHELOR. 

5 herical Aberration of Object- 
Glasses.—Will not some of your correspondents give in 
your paper technical information in regard to the con- 
struction of achromatic object-ylasses for telescopes ? The 
mere handwork of working the glass is known to us all, 
but what is desired is to know how the spherical aberra- 
tion is corrected ; for no matter how carefully the curves 
are computed there is a residual correction which bas to 
be marked only by local touches.“ Suppose we use 
Foucault’s method, how are we to find upon what one 
of the four surfaces the “ring” belongs? Nothing to my 
knowledge of a technical character has been published 
since Putszal’s Dioptric ’’ in 1829.—CLaRENCE STERLING. 


[32981.]J—Anhydrides.— Hugh Clements in letter 
(14216) speaks of and notates aceto-benzoic anhydride, 
and benzo-cinnamic anhydride. Are these definite 
chemical bodies? and can he kindly give briefly their 
characters, reactions, and derivatives, or refer to authori- 
ties for such data; because in the context they are 
otherwise spoken of as Mixtures of Anhydrides and as 
such, I fancy, they are separable by distillation or other- 
wise. His aceto-benzoic anhydride contains the elements 
of aceto-benzoic acid. Is it that which splits up into 
acetic and benzoic oxides. Or is it a mixture of the two 
anhydrides P—ONI Im A Foe. 


[32985.]—-Canoes and Canoeing.—Will “E. H.J.” 
or some of our friends say whether it is practicable to 
divide a double-bladed paddle in the centre of shaft and 
refix it with a screw or other suitable joint, so that the 
blades may be set at an angle to avoid catching so much 
wind when paddling against a stiff breeze? If so, what 
would be the best, ligthest, and strongest joint? Half the 
paddle would be very convenient to steer with wher 
sailing. It could be used in a crutch fixed to side of canoe 
in the same manner as an oar when rowing.—Sga Kiro, 


23986. |— Headache in the Water.—Having a wish 
to learn to swim I commenced about two years since, and 
was always prevented by a distressing headache as soon 
as I entered the water, which generally lasted till next 
day. I have entered the water in various ways— i.c., 
head-first, feet firat, sideways, &c., but always with the 
same distressing result consequently have not been able 
to go in the river more than four or five times during the 
summer. Iam now 18 years of age, and should very much 
like to practice this coming season. If any reader can 
give me advice that will be useful, I shall feel very 
grateful.—J. N. B. 


[32987.]—-Weater Colour Boxes.—Can any corre- 
spondent give me any information as to the composition 
and the method of applying the white enamelling, which 
55 used inside mo water-colour tin boxes. —ADTE 

UGLAS, 


32988.I— Books on Botany.—I to thank Mr. 
Proctor and A Fellow of the Royal Astronomical 
Society” for recommending me books on geology some 
time ago, and now should be much obliged if they would 
inform me what are the best books for the study of our 
wild flowers. I have only Oliver’s “ Lessons in en- 
tary Botany.” and had thought that Hooker's ‘‘ Student's 
Flora of the British Islands“ was what I wanted, but I 
find it is out of print, with no prospect of another edition 
being published at present, although most of the book- 
8 oe shoni have inquired say they are often asked? 
or . 0 0 


[32989.]J— Dimensions of Tank. —4 tank in the 
form of the frustum of a cone is 20 feet in (diameter at 
the top, 15 feet in diameter at the bottom, and 6 feet in 
ed op at the coentre. Will some of your- 

ers kindly inform me by what rule any of the inter- 
mediate diameters can be accurately . at each 
foot in depth >—Gauan. 


[32990.]—Alabaster, to Polish.—Would any of 
“ours” kindly inform me how to polish an alabaster 


slab ?— BOTHWELL. , 
32991.1—Kiln Blast.—Wonld any practica reader 


of the Mecsawıc kindly inform me how to r a blast 
for One kiln about 20ft. square, giving dimensions, 
and where to be placed, and oblige PA Dusty MILLER. 


[82992.]—Gold Leaf—I should be much obliged if 
any reader would inform me how to handle gold leaf, and 
cut it to the rh a size for lettering books, without 
too much waste? I waste nearly a whole leaf for one 
lettering piece. Also how to put gilt letters on white 
paper or other coloured lining papers of books? State 
also the best way to rub off the superfluous gold P—J. A. 


32993.]— Musical Box.—Oan any reader oblige by 
telling me the cause of the disagreeable jarring noise so 
often heard in musical boxes that have been in use some 
time? I shall be glad to learn if there is any effeotual 
and easily applied remedy for the same ?—Discorp. 

137004] — £5 Telescope. — Many thanks to 
F. R. A. S.“ and Mr. Lancaster for their kind replies- 
When I read “F. R. A. B.'s” reply I felt rather down- 
hearted, as I did not anything so strong. I made 
sure tbat I had a first-rate telescope, but now Í find Iam 
mistaken, On the edge of the large glass there is a name 
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on it—it is Couroisir ? I suppose that is the name of the 
maker of the glase. When I look at anything on the 
earth it seems misty—there aro no colour fringes. It 
appears all right except the mistiness. Where should the 
diephragnis be pl —one near the eyepiece, the other 
near the large glass, or where P—TELESCOPE TELE. 

($2995.]—Enamelling Tin.—I should like to know 
how I could enamel tin white, or paint it to look like 
enamel P—G. L. ; 

(32996.]—Bleaching with Sulphur Fumes.— 
I want to construct an apparatus for using sulphur, so 
as to have the strongest effects of bleaching possible ? 
Any hints respecting very powerful bleaching would be of 
great service to me.— ANXIOUS. 

(32907.)—Spinning Wheel.—Will any kind friend 
be good enough to give me a description of the old- 


fashioned ini eel, and how it was worked? 
TELESCOPE TELE. 
32998.J—Phonograph. — Will ‘‘ Speravi’’ 


p. 76) kindly help me? I have constructed a phonograph 
with a brass cylinder, containing 8 threads to inch, and a 
single diaphragm Sin. diameter, the short steel point 
fixed direct to the centre of it. I can obtain the 
indentations on the tinfoil in a very marked manner when 
ken to, but from which I utterly fail to produce more 
n alow musical note, varying but little in pitch or 
quality. Will Speravi”’ pone say what is the probable 
cause of failure, and say if he uses one or two diaphragms, 
and with what results, if he fixes point direct on the 
diaphragm or how? I should also like to know how to 
tinfoil on the cylinder evenly, as I find that in strain- 
ing it on the cylinder it always sinks into the grooves 
more or less, the result being a very uneven surface, the 
point in consequence often tearing it.—L. Newrow. 


g2900.|—Curious Apparatus or Chemical Toy. 
EI have a glass tube about Gin. long, with a bulb at each 
end ; it contains a red liquid which, when not only lying 
down, but held in the hand, moves up the tube in jerks. 
Will one of ours“ please explain the cause, what liquid 
it is, and the scien name P—J. Moors. 


{89000.J—T ransit of Mercury.— Would your valued 
correspondent, “F. R. A. S.,“ or Mr. Proctor, kindly 
explain to me the formula used in the Nautical Almanac, 

. 408, for ar the time of the transit at places distant 
rom Greenwich? In the bracketted terms I am much 


puzzled.— ROMERTSON. 

(39001.1—Marriage Charge.—On their marriage a 
husband has allowed his wife a charge on his property, to 
be levied for her support in case of his death. e pro- 
perty is rented, and her interest is only good whilst her 
husband’s lease endures. now discover it would be 
for their mutual benefit to their interest in the pro- 
perty, but the trustees to the marriage articles say no, 
they will not consent lest they should become liable for 
the wife's charge. Under these circumstances the wife 
consents to give up all claims to her charge, and I wish to 
know if she can legally do so, or how she can manage to 
sell with her husband their interest in the land, for were 
bis interest sold with her charge in prospective it would 
be of little value to the buyer, and, of course, much less 

would be obtained for it by the seller.—Onx WHO Has 
OFTEN HELPED asxs HELP. 


89002.J— Safe Working Load of Timber.— 
Will some correspondent give me a in simple arith- 
metic for Tog Me load that may be safely placed upon 
a piece of Scotch fir Sin. square, and supported at each 
end by legs 8 feet apart 7— L. D. 

[$3008.]—Selenium Plate.—How could I construct 
a selenium plate such as used in Mr. R. Sabine’s galvanic 
couple described in the Exeilisk Mrcuanic for May 12th, 
page 212 ?—Vo.ta. 


(9004. |= Photography.—! have made a pretty good 
camera obscura, and have a common convex lene. Which 

ves a very fair image on ground glass. Would any one 

ndly inform me if this common lens would be sufficient 
for photographic purposes, or should I require a combina- 
tion of four lenses, as is generally used ? A hint or two on 
photography would be t received by—A Hiau- 
LAND AMATEUR. 


$3005.]—Intermittent Downward Filtration 

of Sewage.—I shall be very much obliged if any of 

your ers will inform me what preparation of the 

subsoil was necessary at the Merthyr Tydvil sewage farm, 

previously to the sewage being turned npon it for 

fication bas Frankland’s system of Intermittent 

ward tration? Any information as regards 

tion of ground, and nature of subsoil, best acapted 

— ne purpose, will be thankfully received.—Watiace 
. Mar. 


33006.] — French [Polishing Violin. — Will 
8 ae * or aome one 5 in si ae give the 
reason why violins cann French-polished instead 
varnished P. W.N. = 


$3007.J)—Violins.—I have four violins all in good 
er. Can mag Paki! tell me which is by best maker and 
valno? One uy. Perry, Dublin, 1902; next is by 
Mackintosh, the address and date are illegible; another 
by Jacobus Staines, the address also illegible, but the date 
is 1616 anno; another by Aug. With Gleer, manufac- 
turer, at Neukirchen, in the Saron Voigtland.—Ax OLD 
BUBSCRIBER., 
33008. -—Photo Varnish.—Wil some photographer 
me what varnish is used on photos? I want a varnish 
that will stand hot-rolling by a photographer's press, for 
rolling alipe of varnished millboard 4ft. long by 4in. wide. 
The platen of the press being heated by gas wonld dissolve 
the ordinary paper varnish, which is, I think, a shellac 
varnish. If photographio varnish will not do what varnish 


will P—J. L. 
($3009.1— Bisulphide of Carbon Test.—What is 
the ure in estimation ur in iron sul- 


procod the 

phide, &c., by this test 7— B. W. H. 

[89010 } Riding —I should be glad to know how I 
can an upright seat in the saddle. I ride a good 
deal, but find that I leau too much on one side. How can 
I obviate this? I have tried lengthening one stirrup 
slightly, but this feels uncomfortable.—G A. 

[33011.J—Buffs.—Would any correspondent tell me 
how to make a set of buffs for polishing knife blades P— 
SHBARS TO GRIND., 


($9012.]}—Brickmaking.—I am about lini 
wood dies with sheet brass, previously lined w 


some 
mole- 


takin. I ama little 


zzled how to lubricate them with 
water. I find that if I make holes they get filled with 
clay. Will some reader of the MrecHanic give advice ?— 
W. H., Salford. 


(33013.] — Wood Cutting Machinery. — How 
man N feet of planking (Sootch fir, red or yellow 
ine) will a circular saw cat up per hour, or a day of ten 
ours, and the horse-power expended in performing the 
work ? The same query with regard to vertical saws, men- 
tioning the number of blades in frame. What is the best 
work on wood-cutting machinery ?—Bon-RaJ, 


139014. I—Ouncil.—I have an ouncil consisting of a 
long spring coiled spirally inside a brass case, on the out- 
side of which is a pointer, travelling along an index 
weighing down to 101b., it bears a name engraved 
% Avery's im proret spring-balance.“ Of the first three 
notches on the scale the pointer takes no acoount; it 
begins to act at the third pound, falsely showing that three 
pounds are weighed instead of one. If I bend the pointor 
then it becomes wrong again as the weight exceeds ten 
or more 8 At present it is correct with weights 
beyond 10lb. I have opened it, and it seems fresh and un- 
injured. I wish some friend to toll me how to regulate it. 
I feel sure there is an easy way to do s0.—E. B. F. 

(33015.])—Mining.— Would any reader be so kind as 
to answer the following P? Ist. What do you consider the 
most suitable kind of winding engine for deep shafts and 
large outputs? 2nd. Which do you consider the most 
suitable kind of winding ropes a3 regards safety and 
economy? Srd. Give a description of the most suitable 
kind of drum and pulley for round wire-ropes, the mini- 
mum size of each, and the least angle between the drum 
and the pulley requisite for safety and economy. 4th. 
Describe what yon consider the most efficient apparatus 
for the prevention of over winding, and also for the sus- 

of the load in shafts in case of the rope breaking. 
— PRACTICE. 

[33016.]—NWickeL—Would you kindly inform me how 
to prepare ammonio-sulphate of nic also ammonio- 
chloride of nickel ? Mr. Sprague says in a back number 
that platinum decomposes the solution; does he mean 
thata platinum wire supporting the articles to be plated 
will decompose the solution? Can you tell me where 
betuline can be obtained, also the ammonio-snlphate of 
nickel in quantity ?— FRITZ. 

(33017.]}—Tuning the Violin.—I have commenced 
the study of the violin, and, as is usual with most 
beginners, find the first difficulty to consist in learning to 
tune it. Are there any scientific rules extant for 
it other than that which ap to depend upon the 
impression made upon the musical ear by the co-vibration 
of the strings in 5ths? Can also any mathematical rule 
be given by the authority of which the harmonious vibra- 
tion of the strings in 5ths, when in tune, can be infallibly 
affirmed, or is the power to od eg this inherent in 
some persons and not in others? How may the musical 
ear be best cultivated, or, to speak phrenologically, the 
organ of tune be best developed, so as to render keener and 
more acute the power to distinguish and appreciate nice 
distinctions in musical sound P—A TYRO. 

(33018.]—E-xcavating.—Will some practical engineer 
among the readers of the MECHANIC assist me in calcu- 
lating correctly for the following (giving the modus 

), 80 as to form a sure check against the reckon- 
of my employer's agent? I engage to do some exon- 
ng according to the following dimensions :—The 
per pon diouli depth in the centre is to be 17 feet, the 

iameter at the surface is 456 feet, and the diameter at 
the bottom is 405 feet. How many cubic fect of earth 
have I to excavate in the whole work? And, as the pay- 
ments (18 in number) are to be made on the completion of 
each perpendioular foot excavated, what number of cubic 
feet will be included in each payment? Some of your 
readers accustomed to such calculations may possibly not 
have time to work out minutely the whole question; in 
such case I be thankful for a short formula.— 
EXCAVATOR. 


[33019.-—Bpectroscope.—Will Mr. A. C. Ranyard 


hd 
in 
va 


(letter 14267) lain what an integrating roscope 
is. Perhaps, too, he will 3 wiat 8 meant by different 
orders of spectra. I trust he will be very plain in his des- 


cription, so as to be understood by an —IexORAM USG. 

[38020.]—Lacquer.—Will any af yours tell me what 
the lacquer used on chemical balances, microscopes, &0., is 
composed of P I have a model I wish to lacquer, The 
common lacquers will not do.—CLARE. 
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ALL Communications intended for this Cnatan 
must be addressed to J. Priercs, Copthill House, ord. 


PROBLEM OOCCXXV. - Br SPERO. 
British Chess Players Association Tourney Problem). 
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White, 
White to play and mate in four moves. 


PROBLEM CCCCXXVI.—By H. M. Parpravx, 
Black. 
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White. 
White to play and mato in two moves. 


SOLUTION TO 422. 


ite. Black. 
1. Rto R7. 1. Kt takes R (a). 
2. R to 2. Anything. 
3. R or Kt mates, 
(a) 1. B takes P (b). 
2. R to K B 7. 2. Kt covers. 
3. Kt mates. 
(c) 1. Q Kt moves, or B to 
238. 
2. R to R3. 2. Anything. 
3. Mates. 


The Largost Circulation of any Professional 
Journal in the Kingdom renders the BUILDING NEws the best 
medium for all advertisers of Building Materials, Artistic require- 

Contractors’ Machinery, and for all those seeking 
situations as workmen. The number and excellence of its illus- 
trations render it the unrivalled representative of the progress 
of modern art, and the most oomplote record of ancient examples. 
tics 


is 
most accurate and prehensive guide to all inf tion con- 
nected with Arts of Construction and Des rice Four- 
all newsvendors. Post-free 


pence. of all booksellers and 
1, Tavistook-street, Covent garden, W.C. 


ANSWERS TO CORRESPONDENTS. 
— — 


HINTS TO CORRESPONDENTS. 
1. Write on one side of the paper only, and put draw- 
ti te quer aan when 1 i of paper. ai the 
and w a 
numbers as well as the titles of the to which the 
replies refer. 3. No is made for inserting letters, 


queries, or replies. 4. Oommercial letters, or queries, or 
replies are not i 5. No question or educa- 
tion or scientific information is answered h the 


post. 6. Letters sent to correspondents, under cover to 
the Editor, are not forwarded; and the names of corre 
spondents are not given to inquirers. 


The following are the initials, &c., of letters to hand up 
evening else- 


ee „ May 21, and unacknowledged 

Ww — 

A. Norrorx.—J. Epps and Co.—R. O. Roberts.—W. R. 
Birt.—W. 8. Travis.— H. Hornoastle.— J. and H. 


Grace.—H. O. Key.—R. N. O.—W. B.—Americus.— 
A. T.—Oolloid.—J. 8. T.— k. J. D.—W. D.—J. Lewis.— 
A. F. 0.—G. L. P.— Juvenile Telesoopist.—P. O. Tele- 
1 G.— Argus. -W. G. P. Aamdal.— 


Bod.— 

in. 

A. H. 8.—E. Mawe Smith. -A. Clarkson.—E. O. Stables. 
Gorse. 


. X.—Joseph Jewsbury.— 
Robert Langton.— Horizontal Slide.— H. P.— Nota 
Bene.—J. Barlow, Southport.—Fred. J. Jackson.—Uat. 
—Subscriber.—J. R. Warren.—Omicron.—Jack Straw. 
—C. 0.—Wm. Ashurst.—F. Baker.--Ohromo.—Springs 
Branch Ince.—Kapt.—N. Siroh.—S. Taylor.—Diatonic. 
—T. Mitcheson.—Anuctioneer.—Chas. W .—En 
Watch Oo.—F. R.—E. L. P.—A. A. Watkins. 

tical Ignoramus.—Ohester.—Jepepy.—F. T. J. 


A., NORFOLK. (Please send.) —- W. Waran. (Thanks for 
your congra ons. Oontinue your practical replies, 
and we will look after the grammar,” though we see 
very little to correct as yet.)—G. A. (Any caustic pre- 

ion which will not affect the colour used will do; 
or instance, a saturated solution of hydrate of sodium 
or potassium. We cannot give the numbers and dates 

asked, but a good abstract of M. 

ven by a 5 in letter 8906, 

p. 177, of Vol. „Oct. 90, 1874.) - RryL N Oapet. (A 

series on the subject, entitled The Amateur 
and master; or, Hints on Arranging and Scoring for 

Various Instruments,” was commenced in No. 517, 

Vol. XX., and continued in subsequent numbers.) 

Fauna. (Write Lockwood and Co. for a catalogue of 

their Weale’s Series..) —T. D. J. (We do not kuow 

what you mean by botanio ; numerous recipes 
for herbal and other beers D in vols, see 

indices.)—-E. J. H. T. (See Useful Notes” on p. 252 

of last No.)—A. B. (The matter is a comme one 


on which we can neither give nor invite opinion.)— 
APPRENTICE. (You will find a list of the Science 
Schools in don directory. There is a good one 


at Lambeth.)—Prwance Porxt. re client can 
demand the drawings.) —Ancarun. (It has been pro 
before to adopt such a scheme as you suggest, but 

r many reasons it would only be successful in isolated? 
instances. The replies are for the benefit of the great 
mass of the readers as well as the individual querist 
answered, and if he wants to place himself in commani- 
cation with the correspondent replying to him he can 
easily do so at a small expense advertising his 
address.)—J, P. (Tour only conrse is to seek the aid 


of a capitalist.) —NeErvovs CHIP. (A healthy action of 
the stomach and bowels, mental and bodily relaxation, 
and above all exercise in the open air, are the desiderata 
in oases of nervousness. Alcoholic liquors should be 
avoided, and simple tonics such as quinine may be taken 
preferably under medical advice.) REV. M. Hankey. 
(You had better advertise in the address column, but 
it is, of course, possible that the correspondent who 
replied may not now notice your announcement. We 
bave no other means of placing you in communication 
with him.)—Boot MANUFACTURER. (Several recipes 
for blacking appear in this number. We know of no 
p ration that will give a polish without rubbing. 2. 
Nothing that checks perspiration can be beneficial, and 
the remedy for the unpleasantness you complain of con- 
sists in frequently washing the feet rather than the 
application of any aeid.) —HxRCULES. (Leroy’s is the 
beat we know of; see their advt.)—Bony. (The Secretary 
of the Admiralty, but that official has received probably 
a dozen plans of the kind per day since the Vanguard 
foundered, so that he is pardonably incredulous by this 
time about schemes which ‘ persons think are new 
ideas.”’)—Sacxt J. Roc. (No words were ever written to 
it. It is what its name declares it to be—a march.)— 
S. B. C. (He died suddenly—at least so we were in- 
formed. His latest contributions were not of a character 
to render the adoption of his signature advisable, and 
your request seems a peculiar one.)—ENQUIRER. (Wo 
cannot give orwritean opinion as tothe commercial value 
of articles. The fairest way would be to submit the 
lass to an optician.)—PkrBBLE. (Mr. Lancnster gave 
Fall directions for polishing pebbles in reply 28681, p. 19, 
No. 625 (March 16, 1877.) Formule for solutions for 
gold plating are given in numerous back vols. Many 
new subscribers like yourself who write please not to 
refer me to back volumes as I have not access to them“ 
seem to forget that the back numbers are to be pur- 
chased separately, and that it is unfair toe us to 
re-occupy valuable space with old matter. New sub- 
scribers should obtain the numbers containing the 
indices to the past dozen volumes and they would pro- 
bably be surprised to find on how many subjects they 
can obtain information at the cost of a few pence, with- 
out troubling themselves to send queries which have 
been asked and answered over and over again.) —GRE- 
GORY. (Further particulars are given respecting the 
microphone in this number. Your first query can only 
81775 as an advt. Probably Stanley, Tolman, or some 
of the other advertisers of such apparasua would supply 
your requirements.) — Ruach. (We cannot reoommend 
you to whom to apply; several such advertise in our 
oolumns.)—Srrinas BRAXcR Ince. (Instructions for 
making soaps appeared on pe 320, 366, 327, 241, and 
462, Vol. XXVII.) —SchOLIA D. (An aphlogistio lamp is 
one in which the wick, of platinum wire, is kept oon- 
stantly red hot by the slow combustion of alcohol, 
heated by the wire itself.)—D. W. L. (The first canal 
recorded in history was that d orders of Sesostris 
B.C. 1500) which connected the Nile with the Red Sea. 
t was reopened 900 years later by Pharaoh Necho, and 
again about 300 B. c. by Ptolemy Philadelphos. It was 
finally abandoned when Vasco de Gama circumnavigated 
the Cape of Good Hope. The first canal dug in Europe 
was probably that dug by Xerxes across the Isthmus of 
Athos; the first in England, the Caerdike, cut by the 
Romans. The largest canal in the world is the Imperial 
Canal of China, 821 miles long, with its connected rivers 
giving a navigation of 2,000 miles, and connecting 41 
cities. It was commenced in the seventh and completed 
in the ninth century.)—STEARINE. (We hardly think 
the industry has remained in such a stationary con- 
dition as you say, but doubtless the general adoption of 
gasandina still greater degree of paraffin and the other 
mineral oils, has interfered with candle-making. Not, 
after all, however, to such an extent, difference in the 
times being considered, as did the Reformation -an event 
which at the first glance might not be thought capable 
of influencing a trade industry. Yet it did go, for we 
find the consumption of wax candles and the keeping of 
bees decreased considerably in the sixteonth century. 
That this may well have been the case will be seen from 
the statements of somo writers respecting the number 
of candles burnt yearly in the churches. In the Castle 
of Wittenburg and its church alone, for instance, 
35, 750lb. of waxlights were burned yearly.) - MAN us. 
(We are not much concerned about signs of aristocra- 
tic descent,’’ and have found generally that people who 
prided themselves on the smallness symmetry of 
their hands were unwilling to do much work with them. 
That the form and action of the hands and fingers may 
frequently indicate to some extent the character of their 
owner is perhaps feasible. Some interesting remarks— 
a few of them a trifle fanciful, perhaps—will be found in 
@ letter from Pioneer,“ No. 13509, which appeared on 
. 212 of the F. M. for Nov. 9, 1877. Your signature, 
by the way, is that of an old correspondent from whom 
we have not heard for some time. Curiously enough, 
we once lied to him ona similar matter. See letter 
9334, p. 381, No. 535.)—FLOWER MAKER. (Artificial 
grapes are blown from melted rosin and afterwards 
dusted with powder blue.)—NorTHERN WATCHMAKER. 
(A description of the American Combination Lathe was 
given in reply 22608, p. 438, No. 537.)—AUCTIONEER. 
(Land surveying is scarcely to be learned from“ simple 
books, or acquired without the aid of a teacher.“ It 
is an important profession, and can only be learned by 
study and practice under a master of the art. Very 
ood series of articles have appeared from time to time 
nthe Building News, to which we refer you; see pp. 
17 to end of vol., Vol. XVI., and the succeeding six 
volumes. Spon and Co., 41, Charing-cross, publish 
several valuable little handbooks—principally reprints 
of articles that have appeared in the journal mentioned, 
but they will be of comparatively little use to a novice 
like yourself.) 
. R., Phono.— Tour queries are advts. 
. B. Suita, T. E. J., J. R. W., Mapplewell, Black 
Witch, A. B. O., Arthur Alfred, and others have replied 
to queries alroady similarly answered. 
LETTERS by G. Pinnington, W. Burns, T. Bayley, Alexis 
R., “ Destructive Distillation,” and 8. Stokes, are in 
type, but were crowded out. 
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Lamplough’s Pyretic Saline is refreshing, 
most ngrceable, and the preventive of FEVERS, BILIOUSNESS, 
SMALL-POX, SKIN DISEASES, and many other spring and summer 
ailments. So'd by chemists throughout the world aud the 

113, Holborn Hill. Use no substitute.—(ADVT.] 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 687. 


— 


NOTICE TQ SUBSCRIBERS. 


Subscribers receiving their copies direct from the offloe are re- 
iuested to observe that the last number of the term for whion 
thelr subscription tas paid will be forwarded to them in a PINE 
Wrapper, as an intimation that a fresh remittance is necessary, if 
it ia desired to continue the Subscription. 


To Destroy Blackbeetles, Fleas, Bugs, and 
all Insects, use VESPER’S WONDERFUL INSECT DESTROY- 
ING POWDER, which is sold in Tin Boxes 6d. and Is. each, or 
post free for 8 or 14 tamps, from the sole proprietors, Q. and T. 
VESPER, 4235, Commercial road, London, E. The name of 
VE 1 is stamped on top of every box; otherwise none are 
genuine. 


TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANOB. 


6a, d. for Bix Months and lls. for Twelve Months, Post-free to 
any part of the United Kingdom. 

Vola. VI.. XIII., XXIII., XXIV., XXV., and XXVL, bound in 
eloth, In. each. 

All the other volumes are out of print. Subsoribers would do 
Well to order volumes as soon as possible after the eonolusion of 
each half-yearly volume in March and September, as only a limited 
number are bound up, and these soon run out of print. 

Indexes for each half-yearly volume up te Vol. X. (except Vols. 
a V., 5 a „ Post-free Sid. each. Oases for 


% Subscribers are requested to order Oases and Vols. through 
their booksellers, and noc to send direct. The regulations of the 
Post-office prevent their transmission through the Poss. 


Holloway’s Ointment is strongly recommended 
for those dysyeptics whose natural delicacy of constitution forbids 
the internal use of much medicine, The unguent rubbed upon 
the pit of the stomach and right aide, stimulates the stomach and 
liver to healthy action, and thus secures easy digestion, proper 
nasimilation, and abundant nutrition. 


CHARGES FOR ADVERTISING. 


a. d. 
Every additionaleight words... .. «. ~. =~. 0 6 
Front Page Advertisements Five Shillings for the first 40 words, 
afterwards 9d. per line. Paragraph advertisements One Shilling 
per line. No front page or paragraph advertisement inserted for 
teas than Five Shillings. 
ADVERTISEMENTS in EXCHANGE OOLUMRN—for 
Sixteen Words ne as a ses — 
For every Bight Word. 0 6 


The address is inoludcd as part of theadvertisement and charged 
kor 

advertisements mast reach the office by 5 p.m. on Tuesday te 
tnaure insertion in the fellowing Friday’s number. 


OUR EXCHANGE COLUMN. 


The charge for Exchange Notices is la. for the Arst 10 words, and 6d. for 
every succeeding 8 words. 


Scott Russell’s ‘NAVAL ARCHITECTURE,” three port- 
folio volumes. splendid condition.—A. 10, Alton-terrace, Brook- 
road, Upper Clapton, B 

ENGLISH Mxchaxfc complete, unbound and clean.— 
T. SLATER, 136, Eust »n-road, London. 


WANTED. 
WANTED, TRAVELLERS on com- 


mission, calling on drapers, fronmongers, sewin 
machine deuslerg. in town and country; also on millownera anc 
mill furnishers to sell Taylor’s Patent ction Gear, s.; Twistad 
Lop Sewing Machine; also Dickinson’s Patent Belt Fasteners. 
Iweral commission is offered.—Taylor’s Patent Sewing Machine 
Company Lim. ted, 97, Cheapside, London. 


— —œ—ↄͤ—1ůů 


TO WORKING SMITHS—TENDERS 


required for FIXING several thousand yards of close WIRE 
FENCING (Labour only), Nine Miles North of London.—Apply 
to Mr. T. T. SMITH, Architect, 4, Circus-place, Finsbury, E.C. 


THB BIRKBECK BUILDING SOCIBTY’S ANNUAL 
REOBIPTS BXCEED FOUR MILLIONS. 


HOW TO PURCHASE A HOUSE FOR TWO 
GUINEAS PER MONTH, 
to 


With Immediate Poaseasion and no Rent e 
Office of the BIRKBECK BUILDING SOOCIBTY, & South. 
ton-buildings, Chancery-lane. 


HOW TO PURCHASE A PLOT OF LAND 
FOR FIVE SHILLINGS PER MONTH, 


With Immediate Possession, either for B 
F at the Office of the 
ND 


ullding or Gardening 
BIRKBECK FREEHOLD 
SOCIETY, 99 and 30, Southampton-buildinga, Ohancery-iane. 


HOW TO INVEST YOUR MONEY WITH 
SAFETY. 


Apply at the Office of the BIRKBECK BANK, 29 & 0. Southampton- 
buildings, Chancery-lane. Deposits received at varying rates of 
ixterest for stated periods, or repayable on demand. 

t Accounts opened with parties properly introduced, 


Interest allow on the minimum monthly balances. 
English and Foreign Stocks and Shares purchased and sold, and 
Advanoes made thereon. 

Office hours from 10 to 4; exoept on Saturdays, when the Bank 
alosesn at 2 o’clock. On Mondays the Bank is open until 9 o’clock 


in the Evening. 
4 Pamphlet with full partioulars may be had on application. 
FRANCIS BAVENSCROFT, Manager. 


ARIS EXHIBITION Special 


arrangements for Visitors to the Exhibition have been 
made by the RAILWAY PASSENGERS’ ASSURANCE COMPANY, 
for providing against ACCIDENT by RAILWAY or STEAM- 
BOAT during the journey to PARIS and back. A Premium of 
ONE SHILLING insures £1,000 if Killed, or £6 per week tf luid 
up bv Injury during the Double Journey. POLICIES AGAINST 
ACCIDENTS OF ALL KINDS may also be effected for One, 
Three, or Twelve Months, on moderate terms.—Apply at tha 
Booking Offices of the Southern Railways, or at the 

HEAD OFFICE 64. CORNHILL, LONDON. 
WILLIAM J. VIAN, Secretary. 


ROYAL CORNWALL POLYTECH- 
0 


NIC SOCIETY. 

The 46th ANNUAL EXHIBITION will open at FALMOUTH, 
on TUESDAY, August With, 1973, when Medals and Prizes will be 
awarded in the Mechanical, Fine Arts, Photography, and other 
departmenta. 

For Prize Liste, Entry Forms, and all information, apply to the 
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ae EDWARD KITTO, Polytechnic Hall, Fa!:nouth. 
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Fifth Edition, price 6d. 


HELP TO PATENT LAW.— 


S Also, price 1s., COLONIAL AND FOREIGN PATENT LAWS, 
by GEORGE DAVIES, C.E. Published at the OMoa for Patents 


8t. 5 Manoheater, by GEO DAVIES, GB. 
laze John Davies & Son). Establishod 1836. 


ATENTS.—Mr. J. C. MEWBURN, 


BRITISH, FOREIGN, and COLONIAL PATENT AGENT 
and OORSULTING ENGINEER, gives prompt personal attention 
to all matters entrusted to him. ndbook on Patenta sent post 
free.—Offiee for Patents, 169, Fleet-street, London. 


OTICE TO INVENTORS— 


N Immediate Protection to all Inventors for EB 6s. by 
JULIUS HALL, Patent Agent, 90, Chancery-lane, Author of 
„Practical Suegestions, FIFTH EDITION, just published, con. 
taining a chapter on TRADE MARKS; a chapter on Me ol 
Obtaining Letters Patent, and the Cont of same; a chapter con. 
taining 140 PRACTICAL MECHANICAL MOVEMENTS, with 
explanation of each diagram; and a chapter on CAUTION TO 
INVENTORS. Post-frue, 13 stamps.—90, Chancery-lane, 


ATENTS.—Mr. E. P. ALEXANDER, 


CONSULTING ENGINEER and PATENT AGENT 14, 
Sonthampton-buiidings, Londo: W. O. pu of 

ractical experience). BRITISH, COLON 
RBIGN PATENTS obtained; DESIGNS and TRADB 


regis Infringementa investigated and advice ven on 
Patent Law. Instructions free. PROVISIONAL PROTROTION, 
£8 8s. Liberal terms to agents. 


ATENTS FOR INVENTIONS— 


Mesars. DAVIES A HUNT procure BRITISH and FOREIGR 
PATENTS at moderate charges. Full particulars given in the 
HANDBOOK FOR INVENTORS, to be had gratis from Na . 
Serle-street, Lincoln’: Inn, London, W.O., and from Mo. . 
Vincent-atreet, Glasgow. 


NVENTIONS PERFECTED, and all 


OTICE TO INVENTORS— 


BREWER & JENSEN, Engineers and Patent Com 
tinue to transact business connected with Patente 
. INVENTOR’S MANUAL — 
1844—Offices: 88, Chancesy. 


ATENTS.— NOTES FOR THEGUIDANOCB 


OF INVENTORS (Reprinted from a He % may be had, 

free for 7 stampa, froni the Author, . W. LLOYD WISH, 

oe for Paten dos Chambers, Buckingham-strest, 
Adelphi, London W.C. 


IVERPOOL PATENT OFFICE.— 


W. P. THOMPSON & CO., 6, Lord-street, Liverpool. 
Largest patent and trademark business out of London. Manual 
of Instructions,” tis. Hand-book of Patent Law— British 
and Foreign, by W. P. THOMPSON, C.E., 12 stamps, post-free. 

“The pitfalls into which an unwary inventor would run a risk 
of stum lipg are pointed out. . . A trustworthy guide to 
patentees.”—ENGLISH MECHANIC. * 
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PATENTS FOR INVENTIONS.— 


The Office for Obtaining Patents, 271, een 
Charing-cross, London, supplies gratis, on application, a 
HANDBOOK for the Guidance of Inventors, to enable them to 
securely obtain through that Office, Home, Colonial, and 
Foreign Patents at fixed and moderate c —Addreas 
Mr. T. MORGAN, as above. 


O MECHANICS and ARTISANS.— 


INVENTIONS PROTECTED provisionally for 6 months, 
£7 10s. inclusive EDWARD W. FURRELL, Consulting Engi- 
neer (late Insrector of Machinery on Metropolitan Railway 
Contracts), 190. Strand, London. 


How TO TAKE OUT PATENTS, 


British and Foreign.— A Manual for Inventors. with full 
particulars and Abstracts of all Patent Laws. 
EDWARDS & CO., Patent Agents, &c., 40, Sou 
ings, London. 


STEEL PENS. 


= dy all Dealers throughout the World. 


EDWaRD DAY, 28, Warstone-lane, 


Birmingham, ABSAYBR. REFINER, and SMELTER of 
GOLD and SILVER. Purchaser of Gold and Silver in Mara 
Lemel, Jewellers’ Sweepings, Dentista’ and Pho Waste. 
per faking el ol anes alee ia all kinds of Jewellers’ Materiala, 

ollow Go eada, Brooo Ornaments, Rings, Settings, Galery 
ers, Uhains, Fancy Wires, Ac. Sole Agent for Décaux, of Paria 


Bord 
FRE TWORK—FRETWORK.— 


FILES, and all materials or Amateurs. Wood, Metal, andawry 


WARD’S PATENT PACKING 


FOR LOCOMOTIVE and other STEAM 


ENGINBS. Prepared 
WILLIAM TERRELL & SONS, 
Wo. 6 WELSH BACK & WAPPING ROPE WORKS, BRISTOL, 
Teatimonials an1 Prices poat-free. 


J EROTS IMPROVED PATENT 


NON. CONDUCTING OOMPOSITION for OOATING 
BOILERS, STRAM PIPES, and other i surfaces. 
on, as 


Huoh su or to Felt or any other com Eoo- 
aomy, htnesa, Durability, Adhesiven and Effectiveness to 
prevent the radiation of Heat, save Fuel, increase the 


of 
8 and koop the Stoke Hole and Engine Room oool; k wil at 
anoe show a leak; it cannot catoh or communicate fire. Used by 
H.M. Government in the Doc undreds of re- 
ferences end testimonials at F. LEROY & Co.“ s. Sole fanov- 
facturers Gray-street, near Philpot-street, Oommercial-road 
London, I.; and Manchester, Grifiths-street, Lower Broughton. 
Ofüucen— 87 STRAND, W.C. 
Chairman—THOMAS HU HRS. Esq.. C. d. 
VICR- PRESIDENTS, 
The Right Hon. the Ear! of Frederiok Harrison, Eeq. 
Lichfield. Vernon L n, ESQ. 
The Hon. H. F. Cowper, M.P. W. Rvan Franks, Esq. 
Money ready to be advanced on short notice, and in sums of any 
amount, for the purchase of property or paying off incur brances, 
repayable dy easy imataiments. Expenses Oxed and Moderate. 
ho premiums. Managing Director, W. R. SBLWAY 


LONDON AND GENERAL 


PERMANENT BUILDING SOCIETY. 


May 81, 1878. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 688. 


279 


The English Mechanic 


WORLD OF SCIENCE AND ART. 


en a 
FRIDAY, MAY 81, 1878. 


ARTICLES. 


— — 


ELECTRIC LIGHTING. 


THE opperen failure of the experiment 
to light up the arca in front of the 
Bank by means of a couple of electric 
lamps will probably prevent anything be- 
ing done to carry out the scheme even ex- 
erimentally, although we believe the 
assignee of the special lamp in question is 
repared to illuminate London Bridge. 
he visits which the members of the Cor- 
poration will probably make to Paris and 
the Exhibition will, bowever, familiarise 
them with the fact that, the electric lamp ia 
a practical success in France, and that 
there is no reason why the chief spots in 
London should not have the benefit of its 
powerful beams. Just at present, however, 
there is every reason why a little longer 
delay may be most satisfactory in the end, 
for since the publication of Prof. Tyndall’s 
report to the Trinity Brethren, the makers 
of the Gramme assert that they have con- 
siderably improved that machine, and a 
similar improvement may be supposed to 
have been made with the Siemens. The 
Weston, the Jablochkoff, and some other 
devices have been recently introduced, so 
that the dynamo-electric machine, which, 
by its cheapness and simplicity, is to render 
sects 7 5 universal, may be shortly 
expected. It is unfortunate that the com- 
mittee appointed by the Franklin Institute, 
to report upon the various machines offered 
to them for sale, failed to attract more than 
two makers to the competition, and, but for 
the loan of a Gramme, the labours of the 
committee would have been confined to an 
examination of the respective merits of 
four machines of the brush and Wallace- 
Farmer types. The report. when published 
in full. will, however, attract attention, and 
if it should lead to a competitive trial of 
the rival machines it will materially help 
in theirimprovement. It may be taken for 
nted that a dynamo-electric machine, 
ven by a steam or gas engine, will be 
the generator of the electricity that is to 
be used in any public system of lighting, 
and the first question to be answered is 
whether the electric system is cheaper than 
. In the paper by Dr. Higgs and Mr. 
Brittle read at the Instition of Civil Engi- 
neers (see page 498, Vol. XXVI.) it was 
stated that the cost of the light, as used 
at Messrs. Siemens’ works, was only half 
that of gas; but if the relative intensities 
of the lights were to be considered, the 
ratio was as 20 to 1. There can be no 
question, then, that the electric light is 
cheaper than gas, if we can take advantage 
of its full power, but at present it is not 
quite clear that it is cheaper than gas can 
be made for lighting up factories and work- 
shops. The actual cost of making good 
illuminating coal-gas is under 2s. per 1,000 
cubic feet, and it is contended that when 
comparing the cost of the two illuminating 
agents, the one being purchased, and the 
other generated on the premises, the gas 
should be taken at its prime cost. Such an 
argument cannot, however, be put forward 
to a body of ratepayers; if by means of 
electricity the streets can be illuminated 
more cheaply and more thoroughly than by 
gas, they are not likely to look further than 
the bills actually paid for gas as to what its 
cost might be. M. Jablochkoff is still 
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working away at his method of dividing the 
current, and if be should succeed in perfect- 
ing his candles the difficulty will be solved. 
At present we may say tha electricity is at 
a disadvantage in lighting small spaces, or 
where numbers of small lights are required, 
and gas is at a disadvantage where large 
spaces have to be ilJuminated—a large num- 
ber of gas-lamps failing to do much more 
than render darkness visible in such a place 
as Trafalgar-square. So far, it may be 
said that the rival methods are equal—each 
holding its own special position firmly ; 
but when we come to examine deeper into 
the subject, the advantages of electric 
lighting far outweigh those of gas. Suppose, 
for instance, it is a large workshop where a 
flood of diffused light is required, the 
electric lamp, even if it costs as much as 
the equivalent of gas, has the important 
advantages that it does not vitiate the 
atmosphere, and does reduce the risk of 
tire. In bridge and ship building, dock- 
constructions—in fact for all extensive 
operations of a similar kind, the work can 
be carried on by night almost as well as by 
day. By means of the electric ight the 
pkotographer can work by night, and in all 
places where it is necessary to be able to 
distinguish colours with accuracy, gas must 
unquestionably give way to the electric 
lamp. The latter is the only light that can 
be employed with any satisfaction in illu- 
minating picture-galleries, and already 
some portions of the Louvre have been 
fitted up with it—a fact which suggests to 
the trustees of the British Museum the 
possibility of increasing the usefulness of 
the treasures under their care without run- 
ning the risks that undoubtedly follow the 
use of gas. It is unnecessary to speak 
here of the many and diverse purposes for 
which the electric arc is peculiarly adapted, 
such as submarine illumination; but we 
wish to call attention to the advisability of 
making a series of experiments with the 
machines and apparatus at present avail- 
able—at all events for the illumination of 
large spaces. Who is to provide the funds 
for the purpose it is difficult to say; the 
Corporation might, but no other public 
body has any money which could legally 
be expended in the manner suggested. But, 
considering the importance of the subject, 
we venture to suggest that some of the rail- 
way companies might undertake the work, 
and test the value of the electric lamp in 
the illumination of one of the large ter- 
mini to be found in London. The cost of 
gas in these places must be enormous, 
and yet not one can be said to be really 
well illuminated. For obvious reasons an 
abundance of light is required in such 
places, and, from experiments made else- 
where, a few electric lamps would not only 
be more economical, but vastly more effi- 
cient than the hundreds of gas-jets at 
present employed. A Siemens machine, 
worked by a steam-engine indicating 10 
horse-power, gives a light equal to 14,800 
candles, or practically as much as can be 
obtained from 1,000 burners consuming 
gas at the rate of 5 cubic fect per hour. 
The cost of gas to supply 1,000 burners at 
2s. per 1,000 cubic feet would be 10s., 
whereas the cost of the electricity would 
not exceed 5s., thus showing an econom 

of 2 to 1 in favour of the electric lamp. Tt 
must, however, be remembered that the 
nature of the light renders the illumination 
much more effective than can be obtained 
from an equal number of “ candles ” when 
gas is employed. Perhaps, however, the 
most accurate estimate that has yet been 
made is that obtained by a comparison of 
the relative cost of illuminating one of 
Messrs. Siemens’ shops at their telegraph 
works. Here the cost of gas, which was 
supplied by a company, amounted, at 3s. 9d. 
per 1,000, to £135 for 120 burners consuming 
six cubic feet per hour. The interest on 


the cost of fixing pipes, &., wear and tear 
is put at £9, so that the total cost was 
£144 per annum. Three dynamo. electric 
machines, with lamps, &., complete, cost 
£250, and reckoning interest, &c., at 15 per 
cent., the item is found to be £37 10s., 
which, added to the cost of coals, carbons, 
attendance, &c., £35 4s., makes a total of 
£72 l4s., showing an economy of 2 to l in 
favour of electric lighting. The gas-lamps, 
however, yielded only 2,400 candles—nomi- 
nally not actually, each burner being sup- 
posed equal to 20 candles, whereas the three 
machines each produced a light equal to 
about 5.000 candles, showing an advantage, 
from the point of view of light intensity, of 
6 to 1 in favour of electricity. It must, 
however, be pointed out that the percem- 
ages charged for interest, &c., are rather 
arbitrary, and that the gas 1s charged 
at the price paid for it, while the electric 
light is put down at its prime cost. At the 
same time it must be noted that while any 
one who has a steam-engine and shafting 
can readily produce the electric light, costly 
plant and suitable premises would be re- 
quired to manufacture coal-gas. Where 
electric lighting is employed, however, the 
apparatus must be capable of gencrating 
all the light during the time that the illu- 
mination is required, whereas a gas plant is 
continuously worked, and stores up the light- 
ing agent until it is required. Even under 
this disadvantage, however, it is doubtful 
whether the capital outlay would exceed 
that expended on gas-worke, and where power 
is already laid on the cost of that needed 
for working the dynamo-clectric machine 
must be practically very little, for there 
are few works where there is not an excess 
of power, and in such eases the difference 
would be scarcely perceptible in the weekly 
coal-bill. What is wanted, however. is a 
direct competitive trial under circumstances 
in which all sources of expenditure can be 
accurately checked. A gas-engine offers a 
ready means of ascertaining the cost of 
power, and affords facilities for experiment- 
ing with the electric light in any suitable 
locality. The makers of the Gramme 
machine claimed to have obtained much 
better results than those recorded by Mr. 
Douglass, the engineer to the Trinity 
Board, and, as the question appears to rest 
between the Gramme and the Siemens. it is 
possible that a public trial might be 
arranged, if beyond the trial there was a 
probability of the light being permanently 
adopted. Our Government has fully recog- 
nised the merits of the Siemens machine, 
and has given an extensive order for appa- 
ratus for use on board ship and in fortifi- 
cations, and there is no doubt that if the 
difficulty with the carbons—that is to say, 
with the lamp itself—could be satisfactorily 
settled, the electric light would be used 
very extensively indeed. 


REVIEWS. 
SOME INDIAN METEOROLOGICAL 
OBSERVATIONS. 


Instructions to Meteorological Observers in 
India, being the First Part of the Indian 
Meteorologist’s Vale Mecum. By HENRY 
F. BLANDFORD, Meteorological Reporter 
to the Government of India. Calcutta: 
1876. 

Meteorology of India, being the Second Part 
of the Indian Meteorologist’s Vide Mecum. 
By HENRY F. BLANDFORD. Calcutta: 1877. 

Tables for the Reduction of Meteorological Ob- 
servations in India. By HENRY F. BLAND- 
FORD. Calcutta: 1876. 

Report on the Meteorology of India in 1875. 
By HENRY F. BLANDFORD. Calcutta: 
1877. 

T is not our intention to criticise each of 
the above-mentioned works separately. 
but rather to regard them as the latest 
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utterances of meteorology from India—the 
easternmost focus of research in this par- 
ticolar branch of science. Two circum- 
stances kave contributed to render these 
wéterunces of high scientific value. India is 
a coantry possessing physical features emi- 
mently calculated to constitute a section 
which, to use Balfour Stewart’s expression, 
ean be put “under a meteorological 
hiockade,” and its Government has ap- 
pointed to this important work a gentleman 
who not only possesses an intimate know- 
tedve of meteorology, but also a thorough 
acquaintance with those branches of science 
best calculated to elucidate it. Itis a safe 
prophecy,” he says, “that, given a few 
earreat and intelligent workers, this country 
Ulia] will one day play a part second to 
mooe in the advancement of rational 
meteorology. As England is an epitome of 
stratigraphic geology, so is India an epitome 
of atmospheric physics; and while it pre- 
dr nls within itself the most varied condi- 
tions of form and surface, and, together with 
its seas, the great primary contrast of conti- 
wnt and ocean ranging through nearly 30 
degrees of latitude, and during five months 
of the year bathed in the intense radiation 
of a vertical sun, it is, so to speak, a secluded 
mid independent area. On the rorth the 
Himalaya shuts in the lower half of the 
atureplere, and constitutes the natural 
Unat of the monsoons; on the south an only 
less detined meteorological frontier exists in 
the zone of all but unvarying barometric 
pressure of the equatorial belts.” 

‘pis quotation will furnish the reader 
witk an idea of the physical basis on which 
Indian meteorology is to be built; the 
anthor further tells us that “the knowledge 
af climate is only the first and immediate 
euteome of the work. Our business,” he 
says, “is to go beyond the mere collection 
of statistics, to ascertain the why and where- 
fore of phenomena; it is physical meteorology 
and not merely climatology,” that he seeks 
to elucidate. How far he has succeded a 
perusal of the works above specified will 
best inform the reader. Our own opinion 
is that they rank amongst the highest class 
ef meteorological literature, and should 
find a place in every meteorological library. 

In his introduction to Instructions to 
HWeteorological Observers,” the author 
alludes to phenomena which in India are 
familiar and striking, but are of subordinate 
Importance in extratropical countries, and 
vice versa. In order to compare Indian with 
European meteorology, Mr. Blandford 
recommends Buchan's Handy Book and 
Antroductory Text Book,” Loomis’s “ Trea- 
tise,” and Herschel’s ‘ Meteorology,” which 
he regards as unequalled for thoroughness 
ra a physical point of view. A comparison 
of American with European meteorology, 
and these again, with Indian and Austra- 
kasian (when observation in the last-named 
region shall have sufficiently advanced), 
would greatly promote the advance of the 
science m its widest aspect. Such com- 
parisons, however, require minds of no 
ertinary calibre; minds possessing a large 
unt of patience and self-sacrifice— 
cel ties which are seldom found; minds 
that are content at the commencement of 
an investigation (it may be in youthful 
days) to take a subordinate position, with a 
@.termination to labour on against every 
@tstacte that presents itself. Such minds 
ure rare, but they mostly succeed; they 
study well the characteristics of the minds 
already engaged in the line of research they 
fave chosen, and are thus fitted to rise step 
y step in the ranks of true cultivators of 
REMDCE. 


Pinter the Red Ensign. By THOMAS GRAY. 
famdon: Simpkin, Marshall, and Co. 

* (NDER THE RED Enstan’’ is an address 

w Binitsh boys who may be anxious to 


enter the naval or maritime service of their | belong to the prehistoric period. The fact 


country, whether as “rough boys,” appren- 
‘tices, or midshipmen. It is also an address 
to parents, contaiming advice and instruc- 
tions which may be of considerable value 
tothem. Mr. Gray, of the Board of Trade, 
is an authority on the subject, and has 
written this little book with the view mainly 
of keeping boys who go to sea out of the 
hands of crimps and their associates. Itis 
not an attempt to teach boys the art of 
seamanship, but it is full of good counsel 
and of clear directions for ordering their 
conduct and behaviour, which, if followed, 
cannot fuil to meet with certain reward. 
The kindly warnings and advice of Mr. 
Gray should not be lost upon sailors, who 
are only too often mercilessly fleeced by 
landsharks. The appendices contain forms, 
facts. and figures of value to parents and 
guardians, for, besides the terms of appren- 
ticeship in different ports, full particulars 
are given of the work done by the various 
training ships from the Worcester and Con- 
way, the gentlemen’s floating colleges, to 
the prison or reformatory ships. We should 
be glad to know that every boy who has 
entered, or thinks of entering, upon a sea- 
man’s career is not only in possession of 
“Under the Red Ensign,” but has deter- 
mined to model his conduct according to 
the teaching of Mr. Gray. 


The Lake Dwellings of Switzerland and Other 
Parts of Europe. By Dr. FERDINAND 
KELLER. Translated by J. E. LEE, 
F.S.A., F.G.S. London: Longmans. 


ENGLISH students of pre-historic man are 
much indebted to Mr. Lee for his careful 
translation of this classical work by Dr. 
Keller, which in its second edition has 
been much enlarged, and in many parts re- 
arranged. Mr. Lee, in fact, has practically 
edited the book, and has incorporated all 
the seattcred notices of the early settle- 
ments of the semi-civilised Lake-dwellers 
which could be deemed trustworthy. In 
doing this he has had the assistance of Dr. 
Keller. and the consequence is, as we have 
said, that English-speaking students have 
now a new and complete account of all the 
Lake dwellings and early settlements that 
are known. A quarter of a century has 
barely elapsed since the attention of anti- 
quaries was first directed to the subject, 
for, although the remains of pile dwellings 
had been discovered in the Lake of Zurich 
so long ago as 1830, it was not until more 
than 20 years afterwards that the discovery 
was followed up with any zest. Whatever 
may have been the origin of the race of 
Lake-dwyllers, it is certain that they had 
very early appreciated the advantages of 
sociability, and were a pastoral people, 
intent on obtaining what comfort they 
could, and seeking to protect themselves 
from enemies in the shape both of their 
fellow-men and the beasts of the field. 
Pile dwellings exhibit degrees of skill in 
construction, and show very plainly the 
Improvements which followed the introduc- 
tion of superior tools; but no difference 
whatever is to be discovered in the general 
details or in the plan. When tools of 
bronze and iron were introduced the dwell- 
ings were built more substantially, and 
in deeper parts of the lakes; but there 
is no reason to imagine that the later 
builders were other than the direct descen- 
dants of the early Lake-dwellers, who, it is 
supposed, had migrated from Asia. They 
posessed the most important of our domestic 
animais, and cultivated wheat, barley, and 
flax, none of which they could have found 
in Europe, while their obvious endeavour 
to live tegether in permanent abodes 1s 
proof that they had Jong known the advan- 
tages of a settled mode of life. It is believed, 
then, that the builders of the Lake dw. llings 
were a branch of the Celtic population of 
Switzerland, but that the earlier settlemenis 


that huts built on piles over the surface of 
lakes are met with in various parts of the 
world, even in Central Africa, helps to 
show that this method of protecting a 
dwelling must have a very ancient jorigin. 
The work, which is divided into two volumes 
—one of text, the other of plates is a com- 
plete epitome of the discoveries that have 
been made, and of the explanations that 
have been offered in connection with this 
interesting branch of antiquarian research. 


Boiler and Factory Chimneys. By ROBERT 
WILSON, A. I. C. EB. London: Crosby 
Lockwood and Co. 


Tris is a useful little work by a gentleman 
who is in the habit of thinking out his sub- 
ject before he ventures into print. To many 
persons it may appear that the building of 
a chimney for a boiler furnace is a mere 
question of good bricklaying, but, as a 
matter of fact, many important questions 
must be decided before the bricklayer can 
beset to work. The height and the area of 
the chimney will depend primarily on the 
number and kind of boilers employed, but 
several other factors must be considered if 
areally satisfactory result is desired, not 
excluding the prevailing direction of the 
wind and the general atmospberic tempera- 
ture of the district. When the size of the 
chimney has been determined, its shape and 
the form of the cap require study, and then 
last, but not least, its stability must be 
seriously considered. All these points 
are examined by Mr. Wilson, who also 
writes a chapter on lightning conductors, 
and gives us some interesting figures in 
connection with notable chimneys. The 
highest known chimney is that at Mr. 
Townshend's Works, Port Dundas, which, 
with the exception of the spire at Stras- 
burg, the Great Pyramid, and the spire of 
St. Stephen’s, Vienna, is the loftiest build- 
ing in the world, rising to a height of 454ft. 
from the ground, the total height of the 
brickwork, &e., being 468ft. This book 
forms an excellent supplement or comple- 
ment to the author’s “ Treatise on Steam 
Boilers.” We should mention that Mr. 
Wilson furnishes, by way of frontispicce, a 
useful table of dimensions of chimneys 
from 30ft. to 300ft. in height. 


Rock Blasting. By G. G. ANDRE, F. G. S, 
Assoc. I. C. E. London: E. and F. N. 
Spon. 

WITHIN the past few years a complete 
change has occurred in the systems for- 
merly employed in blasting rocks. The 
introduction of the power drill, and the 
demonstration of its capabilities ee 
by, amongst other works, the Mont Cénis 
tunnel, revolutionised the old methods, and 
the more expeditious and more effective 
plan is now almost universally employed, 
to the exclusion of the hand drill, where 
large masses of rock have to be moved. The 
stronger explosives used nowadays also 
facilitate the work. The book before us is, 
then, a descriptive account of the modern 
methods of rock-blasting, and at the same 
time a practical treatise for the use of 
mining engineers and others. The various 
tools employed are described and illustrated 
by Mr. André, who furnishes much useful 
information of a technical kind of great 
value to the young engineer or the foreman 
of the works. The chapter on the explosive 
agents used in rock-blasting is similarly 
full of information, while those on the 
principles and the operations of rock-blast- 
ing, illustrated as they are by figures and 
plates, render the work a complete vade- 
mecum for those engaged in blasting for 
industrial purposes. 

Industrial Chemistry. Edited by B. H. 

PAUL, Ph.D. London: Longmans. 

Tuls work is a translation of Payen's 
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% Précis de Chimie Industrielle,“ made, 
however, through the German edition of 
Stohmann and Engler. It is intended asa 
manual for use in technical colleges or 
schools, for which purpose it is well 
adapted, while it will always be found of 
great assistance by manufacturers. The 
method of treatment is carried out in a 
systematic manner—conciseness, with, how- 
ever, fulness as to important details, being 
the object of both author and editor. Thus, 
e.g., under the head of Nickel” we have first 
a few lines on its history, followed by para- 
graphs on its occurrence, characters, pre- 
paration, uses, and compounds. he 
rincipal chemical substances and the chief 
industries based upon chemistry are treated 
in a similar manner, illustrations being 
supplied wherever needed. Besides the 
matter of the original work we have from 
the pen of the editor several chapters on 
the eral chemistry of the metals and 
metallurgical operations, as well as some 
other branches of industry. The present 
edition contains nearly 1,000 pages and 
about 700 engravings, and is full of infor- 
mation for those engaged in the production 
of manufactures based upon chemical re- 
actions. 

The Scientific Basis of Music, by W. H. 
Stone, M.A., M.B. (London: Novellc), is 
one of Messrs. Novello’s Music Primers, 
and we need scarcely say forms an excellent 
introduction to the study of the more 
elaborate works on the subject. Indeed, it 
is something more than an introduction, 
and if carefully read will give musicians 
that technical knowledge of the basis of 
their art, which at present many of them 
ack. Several primers are, we believe, pub- 
lished, and the series will place within 
reach of the musical world a cheap and 
useful library of the art.—Dry Plate Photo- 
graphy for Amateurs, by J. L. Hughes 
(Liverpool: T. Fuller), is a tractate of 30 
pages, in which the author gives simple and 
concise directions for outdoor photography. 

plates have, however, been improved 
so much within the past few months that 
we ques whether the process described 
by Hughes will have a much longer 
life.— How to take out Patents in England 
and Abroad, by E. Edwards (London: 
Edwards and Co.), isa trustworthy epitome 
of the Patent Law, giving directions to 
inventors for the taking out of letters 
Pea in this country and abroad.—The 

icyclist’s Pocket-book and Diary for 1878 
(London: “The Country” office), speaks 
for itself. It is well got up. The calendar 
contains events in the bicycling world, and 
a review is appended of last year’s events. 
There is a complete blank diary for runs, 
the same for engagements, and a column 
for cash memoranda. A list of clubs, and 
a variety of information interesting to 
bicyclists will help to make this pocket- 
book a favourite with the knights of the 
cycle. 

We have also received A Handbook on 
Gold and Silver, by an Indian Official 
(London: Longmans); and Local Taxation 
and the Rating of Machinery, by T. F. 
Hedley (London: Knight and Co). 


THE OPTICAL STRUCTURE OF ICE. 


2 light, it is known, affords a 

useful means of studying the structure of 
ice. If a plate of the substance, about 1 ctm. 
thick, be examined with a polarising micro- 
el rings often appear if the plate is at 
right angles to the optical action. If no rings 
are seen, let the microscope be illuminated 
by monochromaticlight, and thereappear either 
regular or irregular fringes of crystals. In the 
former case the direction at right angles to the 
axis can be obtained by suitable section- 
cutting. In the second, one may assure one- 
self with Norremberg’s apparatus of the con- 
fused crystallisation of the ice. 


By means of these methods (we learn from | Greenwich; and, of course, only 7 hours an? 


Naturforscher), M. Bertin has recently studied 
the structure of ice under different conditions. 
In the ice cones which in winter hang at the 
mouths of pumps, the crystallisation is of con- 
fused nature; and also in the hoar frost which 
forms on the windows of our rooms, and which 
at first is untransparent, but in thawing becomes 
transparent. 

When the water freezes in a glass vessel 
exposed to cold air, the ice forms first on the 
walls in the shape of needles or leaflets, which 
partly penetrate obliquely into the liquid, 
partly expand on the surface of the water. 
The first ice layer which forms on the surface 
is without consistency, and its crystallisation is 
confused. One may observe this by atten- 
tively watching canals or basins of water 
beginning to freeze. But whenever this layer 
has become solid, or when its thickness has 
reached a few millimetres, it gives beautiful 
rings, indicating that the ice lump is a single 
crystal whose axis is at right angles to the 
surface of the water, as Brewster observed in 
1817. The formation of ice on the walls may 
be prevented by guarding these against cooling 
—as,e.g., by placing the vessel in the larger 
one, and filling the interval with sand. The 
ice then forms exclusively on the surface of the 
water, and its axis is vertical—it is then at 
right angles to the surface of cooling. Is this, 
however, always the case? To decide this 
point M. Bertin let water freeze in two rectan- 
gular wooden troughs, in which one side was of 
glass. In one trough the glass wall was verti- 
cal, in the second it was inclined 45°—that is, 
the outer normal to this surface was inclined 
45° to the horizon. The vessels having been 
filled with water, and covered with wooden 
covers, were placed on a very cold day at a 
window looking northwards, and the two glass 
surfaces exposed to the radiation of space. 
The water in the interior soon began to freeze 
against the glass, and, after a few hours, pretty 
thick ice plates could be detached, which, in 
their middle portions, were quite regular, and 
showed very beautiful rings. The ice had thus, 
in the first vessel, a horizontal axis, whereas in 
the second the axis made an angle of 45° with 
the horizon. In neither was it vertical, but in 
both at right angles to the glass that is, at 
right angles to the surface of cooling. 

Special apparatug, however, is not required 
to demonstrate these facts. If water be allowed 
to freeze in a tureen on a clear winter night, 
the tureen will most commonly be found 
covered with an ice layer on the bottom, on the 
walls, and on the surface of the water. The 
ice of the bottom has, like that of the surface, 
a vertical axis, but the ice of the walls will be 
found to have its axis at right angles to the 
walls. 

The following, then, is M. Bertin’s general 
law :—The axis of ice is at right angles to the 
aurface of cooling. Ice produced artificially 
always shows a confused crystallisation. Young 
glacier ice, also, presents no distinct orientation 
of crystals. In old glacier ice, on the contrary, 
there is an almost perfectly vertical arrange- 
ment of the crystals. 


ASTRONOMICAL NOTES FOR JUNE. 


The Sun. 

5 | At Greenwich Mean Noon. 
$ ths 

A Souths. i ‘ 
5 28 8 een Sidereat 
a qj North pune: 
a 

h. m. 3. h. m. s. „ , „h. m. s. 
111 57 32˙93a.m 4 36 54 22 4 57 4 39 2063 
6 11 58 2297 „4 57 20 22 40 40 4 59 3˙42 
1111 59 20°23 „ 5 18 623 6 26 5 18 46 22 
16 0 0 22 31p. m 5 38 5123 22 4 5 38 29˙01 
21. 0 12684 „ 5 59 39.23 27 25,5 58 11˙80 

2 6 17 5459 


26 0 23117 „ 6 20 ane 2 n 
i 

Le a a ee 
At 2 p.m. on June 21st the Sun is said to enter 
Cancer, and this is the instant at which 
Summer is supposed to commence. It is also 
the longest day, the Sun remaining for 16 
hours and 34 minutes above the horizon of 
ae 


26 minutes below it. Twilight, however, prr- 
sists during the whole of this time; and, in 
fact, there is no real night in June at all, as 
the Sun is never 18° below the horizon even a⁊ 
midnight. Between the 19th and the 2rd is 
an excellent time for determining the Meridiane 
by the method of equal altitudes, the Suna 
declination remaining sensibly constant duriaz 
the time he is visible. The utter absence «í 
spote, or other signs of solar disturbance, is se 
marked as ever. 
The Moon 

Is New at Ih. 47-9m. a.m. on the Ist; emire 
her First Quarter at 3h. 546m. a.m. om tie 
8th; and is Full at 11h. 51m. at night om tia 
14th, She will enter her Last Quarter at 
7h. 15m. p.m. on the 22nd; and be New, fac 
the second time this month, 30:7 minutes pret. 
Noon on the 30th. 


Day of | Moon’s Age 
Month. at Noon. . 
Days. h. m. 
1 0˙4 0 18:3 p.m. 
6 5˙4 4643 „ 
11 . 10:4 9 38 „ 
16 15°4 1 53:0 a. n. * 
21 20˙4 4636 „ 
26 25˙4 8 221 ve 


* Morning of 17th. 


The Moon will be in conjunction with Mars a 
9 p.m. on the 8rd; with Jupiter at 6 a.m. e 
the 18th; with Saturn at 4 a.m. on the 3rd. 
with Venus at 11 a.m. on the 27th; and wits 
Mercury at 2 a.m. on the 30th. ° 
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Mars 


Is much too close to the Sun to be at all fairs 
seen; but may probably be caught as a reddist 
star after sunset. An ephemeris of him would 
needlessly occupy space. 
Jupiter, 

Viewed with reference to his meridian pasrage. 
is a morning Star all through June. He rise 
however, before midnight at the beginning sf 
the month, and between 9 and 10 o’clock sk 
night at the end of it. He has, though, great 
(and increasing) South declination, and is 1y 
poorly placed for the observer. 
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: Mercury will thus travel from Aries, through | Greenwich Mean Time of Southing of 
© — Right | Declination the entire breadth of Taurus into Gemini. He] Eight of the Principal Fixed Stars on the 
b> 8 hoc South- Souths. will be North of : Tauri on the 16th, and of| Night of June lst, 1878. 
ag l i p Geminorum on the 30th; but his path will Star. Souths. 

— not carry him so near to any conspicuous stars h. m. 8. 
B. ii h. m. am. | 28 to the two we have named. „Urs Majoris 9 1 57-70 p. m. 

1 | 20385 | 18581 | 4 05 „ Arcturus .. 9 29 1467 „ 
6 20 380 19 1:2 3403 „ Venus, a Libre 5 . . 10 3 11°38 „ 
11 20 37˙1 19 55 3197 „ Like Mercury, is a morning Star during the a Corone ... see . . 10 48 27°40 „, 
16 | 20 359 19 10°9 2589 „ |entire month. She is fairly well placed for the a Serpentis . 10 57 10 15 „ 
21 7 20 34˙4 19 17˙3 2378 „ observer, but is becoming rapidly more gibbous, | Antares s 11 40 43°71 „ 
26 20 32:7 19 246 2164 ,, and is decreasing in angular diameter, so that al Herculis . . 12 27 4475 „ 

she is becoming much less interesting as a |a Ophiuchi S . 12 47 52°60 „ 


The short retrograde path indicated by the 
above ephemeris lies wholly in an uninteresting 
region in Capricornus. 


Jupiter’s Satellites. 


i 
i 
PRAN Satellite. Phenomenon. — 
| h. m. s. 
1 I Sh I 1 53 O a.m. 
1 II Tr I 244 0 E 
1 1 Tr I 3 .0 0 „ 
1 IV Sh E 12 28 Opm 
2 1 Oc R 2 33 O a. m 
2 1 Tr E 11 47 O p. m 
2 II Oc R 12 21 0 „ 
3 III Oc R 1 16 O a. m 
8 II Sh I 3 9 0 „ 
8 1 Sh I 3 46 0 „ 
9 1 Ee D 1 2 24 „ 
9 1 Tr I 11 14 O p. m 
9 1 Sh E 12 34 0 „ 
9 III Ec R 12 40 51 „ 
10 III Oc D 1 13 O a. m 
10 1 Tr E 134 0 „ 
10 II Oc R 242 0 „ 
16 I Ec D 2 56 33 „ 
16 I Sh I 12 8 Op.m 
16 II Ec D 12 25 35 „ 
17 1 Tr 1 1 1 O a. m 
17 III Ec D 11715 , 
17 I Sh E 228 0 „ 
17 I Tr E 3 21 0 „ 
17 I Oe R |12 35 Op.m 
18 II Tr E 11 40 0 „ 
19 | IV Tr E 2 31 Oam 
24 1 Sh I 2 2 0 „ 
21 | I Tr I 246 0 ,, 
24 IT Ec D 2 59 34 „ 
24 I Ee D 1 19 17 p.m 
25 I Oc R 221 Oam 
25 I S E 10 50 0pm 
25 II Tr I 11 5 0 „ 
25 1 Tr E 11 32 0 „ 
25 II Sh E 12 38 0 „ 
26 II Tr E 2 1 Oam. 
26 IV Ec D 10 31 55 p.m. 
27 IV Ec R 2 46 37 a.m. 
27 III Tr I 9 52 O p. m. 
27 IIT Sh E 10 47 0 „ 
28 III Tr E 1 29 O a. m. 


Ec. Eclipse; Oc. Occultation; Tr. Transit of 
Satellite; Sh. Transit of Shadow; D. Disap- 

earance; R. Reappearance; I. Ingress; E. 
Egress. The printing of a phenomenon in 
italics indicates that its visibility is rendered 
doubtful, either by the brightness of the twi- 
light or by the proximity of Jupiter to the 
horizon. 

Morcury 

Isa Morning Star during the whole of June, 
and is fairly well placed for the observer during 
the first half of it. He attains his greatest 
elongation West (24° 2’) at 7 p.m. on the 2nd. 


3a 


Right | Declination 
s Ascension. North. Souths. 
Aa 
h. m. an j h. m. 
1 3 14 | 13 22˙3 | 10 223 a. m. 
6 3 21˙3 15 7˙1 10 22˙5 „ 
11 3 46˙8 17 16˙6 10 28˙3 „ 
16 4 180 19 36°4 10 398 „ 
21 4 55˙2 21 48˙7 10 57˙2 „ 
26 5 38:2 23 30˙7 11 20°4 „ 


telescopic object. 


OS | Rich ination | 
ght ‘Declination 
8 Ascension. North. Souths. 
an] 
| h. m. F | h. m. 
1 ; 1435 8 200 9 4˙6 a. m. 
6 2 4°5 10 112 9 60 „ 
11 2 25:0 11599 9 7˙7 „ 
16 2 48:0 13 44:5 9 99 p 
21 3 104 15237 | 9126 ,, 
26 3 333 55 8 | 9158 „ 


| 38 


Starting thus from that region of the heavens 
where Pisces, Cetus, and Aries are conter- 
minous, Venus will cross Aries and travel into 
Taurus; without, however, passing near a 
single conspicuous Star. 


Saturn 

Is a morning Star, but is scarcely yet in a 
favourable position for the observer, inasmuch 
as he is at no great height at sunrise, and 
should, of course, be looked for some time 
before this. He is in quadrature with the Sun 
at 6 a.m. on the 24th. His ring is now dis- 
tinctly fusiform in shape, and, after a lapse of 
more than 14 years, we once more see the 
Southern side of it. 


ree 
8 2 Right | Declination 
Ascension South. Souths. 
As | 
h. m. 8 h. m. 

1 O 8˙5 1 25˙3 7 298 a.m. 

6 0 97 1 18:7 7114 „ 
11 0 10˙8 1 13:0 6 52:8 „ 
16 O 11:7 1 82 6342 „ 
21 O 12°5 1 43 6 153 ,, 
26 O 13:2 1 1'4 5563 „ 


Saturn thus describes a short arc in that 
absolutely barren region in Pisces to the East 
and South of the, so-called, First Point of Aries. 


Uranus 


May be caught, after sunset, at the beginning 
of the month. Our Ephemeris only extends to 
the middle of it, as the planet is now rapidly 
approaching the Sun. . 


© 8 | Right | Declination 
S8 Ascension. North. Souths. 
AS 
h. m. 8 ocd h. m. 

1 9 53°0 13 390 5 127 p.m. 

6 9 535 13 36˙0 453°6 „ 
11 9 54:1 13 32:6 4346 „ 
16 9 548 13 28:9 415°6 ,, 


So that he will never depart very far from 
v Leonis. 
Neptune 


Will scarcely re-appear for the purpose of the 
observer, before the late Autumn. 


Shooting Stars 
Are rare in June. They may be looked for on 
the 6th, and again on the 20th; but the light 
nights alone are unfavourable to their detec- 
tion. 


The method of determining the Local Mean 
Time of Transit of either of the Stars in the 
above list will be found on p. 600f Vol. XXIII.; 
and that of finding the instant of its Meridian 
Passage for any other night in June on p. 393 
of Vol. XXII. 


HOLMES’S INEXTINGUISHABLE 
SIGNAL LIGHTS. 


N the annexed engraving we give a partly 
sectional view of one of Mr. N. J. Holmes’s 

self-igniting and inextinguishable signal lights 

for which he has recently obtained letters 

patent. We have previously called attention 
to his floating lights, which may be sent adrift 
on suitable rafts or projected from howitzers, 

so as to form a circle of lights around a vessel. 
Their construction is described below, and the 
particulars here given will show that the 
invention is capable of modification to adapt it 
to special purposes. The improved method of 
producing signal lights consists in generating 
phosphuretted hydrogen gas from phosphuret 
of calcium in a closed vessel under pressure, 
and by means of an automatic discharging 

arrangement obtaining flashing signals of 
definite duration and at fixed intervals of time. 
In the arrangements of parts one form of this 
signal apparatus may be described as follows: 
—A strong closed vessel, A A, is employed, 

into which the proper proportion of phosphuret 

of calcium inclosed in a suitable receptable, T, 

is inserted through the movable side, M, 

which is so fitted as to be capable of being 
closed up air-tight by means of either screw 
nuts or pressure bars. Upon the top of the 

vessel, A, is securely fixed a screw plug, B, and 
a mechanical arrangement, C, for the auto- 
matic admission of water into the interior of 
the vessel, T, and emission of the gas evolved. 
It consists of a peculiar-formed tap, C, having 
double functions, one being to open a direct 
communication, b, between the interior of the 
chamber, T, and the external air, by which the 
gas evolved may be discharged through the 
tube, D, and the other being the admission 
into the chamber, T, of a fixed quantity of 
water by means of the cavity, a, the gas exit, 
b, being closed when the water contained in the 
cavity, a, is admitted, and the water communi- 
cation being shut off when the gas exit, b, is 
open. The quantity of water admitted and 
the amount of phosphuretted hydrogen emitted 
are each regulated by the dimensions of the re- 
spective apertures, a, b, through the central 
plug, C, of the tap. Thus for every dis- 
charge of gas only the equivalent of water is 
admitted sufficient to develop the next dis- 
charge, the duration and frequency of these 
discharges or automatic functions being re- 
gulated by the speed of revolution of the 
plunger, C, of the tap. 

A reservoir of water, F, is in connection with 
the one aperture, a, by means of the tube, V 
(on the top of the reservoir is a hole to allow 
the escape of any gas that might enter the re- 
servoir from the cavity, a); the exit tube, D, 
fitted with a cap, E, to carry off the oxide of 
the phosphorus, is attached to the other exit, b. 
The plug, C, is kept in its place by the pressure 
of a circular spring. By removing the end 
plate, R, the plug, C, can be withdrawn. 
Motion is given to the plug, C, by means of the 
connecting shaft, G, which enters the end of 
the plug, C, through a stuffing box. This 
shaft, G, is in connection with the motor con- 
tained in the box, P. Attached to the shaft, 
G, is a cam, n, which gives an oscillating 
motion to the arm, N, carrying a piece of soft 
substance at its end, so that on each revolution 
of the shaft the arm is drawn over the exit 
orifice, and brushes away the oxide of phos- 
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phorus. The phosphuret of calcium is con- 
tained in the movable chamber, T. The water 
as it drops from the cavity, a, passes down the 
tube, S, and comes into contact with the phos- 
ph huret of calcium at the bottom of the mass. 
isa bottom plate perforated with holes round 
its edge, so that the decomposed phosphuret of 
calcium when burnt out may subside into the 
receptacle below. The chamber, T, is inserted 
into the case, A, by removing the side, M, 
which is afterwards clamped into its place by 
means of either pressure bars or screws, 80 a8 
to hermetically close the interior against the 
escape of gas. By this arrangement it is easy 
to produce flashing signals of different periods 
of duration and intervals of recurrence, and 
determinable at any required number of hours, 
from one to twenty, according to the weight 
of phosphuret of calcium introduced into the 
chamber, T, and at the same time to automati- 
cally control the duration, intensity, interval of 
recurrence, and period over which such re- 
currence of signals shall occur. 
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Mr. Holmes has also patented an improved 


construction of floating distress signals. In 
this improvement the case containing the phos- 
phuret of calcium is cylindrical, and fitted with 
air-tight covers securely soldered down. In 
the centre of both these covers the necessary 
perforations are made, the one for the emission 
of the evolved gas, and the other for the ad- 
mission of the water. These two holes are 
securely closed by two metal strips soldered 
over them, so that upon the tearing away of 
these strips when the signal is required for use, 
the holes become exposed. Over the water 
hole of the lower cover inside the case a 
circular metal plate fluted round the edge, and 
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securely soldered to the bottom plate. By this 


Now, air, oxygen, hydrogen, chlorine, nitro- 


arrangement when the lower hole is open the] gen, carbonic acid, and other members of the 


water will enter the interior of the case by the 
fluted channels. A metal air float is inserted 
into the interior of the case of the requisite 
dimensions to give the necessary buoyancy to 
the signal when thrown into the water. Space 
is left between the surface of the float and the 
sides of the case, sufficient to allow of the 
passage of the phosphuretted hydrogen gas, 
and the float is kept in position by rests fixed 
to the interior of the case. 


CHIEF PHENOMENA OF THE THREE 
PRIMARY STATES OF MATTER. 
By J. DoudLAS ScoFFERN. 

Part II.—The Gaseous State. 


Fok the reason assigned in my introductory 
article—namely, that these bodies display 
the simplest conditions to which we can apply 


experimental investigations—I purpose in the 
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first place to consider a few of the leadin 
features which gases present. 

For convenience I shall express all results 
in terms of the metrical system, excepting, per- 
haps, some cases in which it may appear desir- 
able to effect a comparison between it and our 
own cumbrous methods of expressing the 
qualities of weight, capacity, and extension. 

What, then, is a gas? It may be defined as 
a fluid possessing clastic tension, and of such a 
nature as always to completely occupy any 
form of containing vessel, no matter how large 
it may be, or how small the weight or original 
bulk of vapour introduced. Hence, a vapour 
differs very materially from the nature of an 


slightly smaller in diameter than the case, is ordinary liquid—such as water, for example. 


non- metallic“ substances are amongst the num- 
ber of “elastic fluids” with which we are ac- 
quainted at the present time. 

Atmospheric air, however, is scarcely, per- 
haps, entitled to the rank of a true gas. It is 
purely a mechanical admixture of, in the main, 
two elements—oxyyen and nitrogen—conjoined 
with a variable quantity of carbonic acid. The 
measure of 1 litre (or a cube of 3:937 English 
inches in the side, and equal to 1:7637 imperial 
pints, or to 61:024 cubic inches) of ordinary air 
would be made up of oxygen 210, and of nitro- 
gen 790 parts by volume. By this statement 
we are to understand that a mechanical oom- 
bination of these two elements in the propor- 
tions here given would present all the ordinary 
characteristics of pure atmospheric air—that is 
to say, it would admit of being breathed with 
impunity, and would support combustion. 

Under the usual conditions, the amount by 
volume of carbonic acid present in the air is 
found by experiment to range between 3 and 6 
parts in every ten thousand of air submitted to 
examinaticn; traces of other gases are also 
usually present, particularly in certain states, 
probably resulting from electrical disturbance 
in the higher regions. It will be necessary to 
know whata litre of dry air, free from carbonic 
acid, weighs at 0°C., and a pressure of 760 milli- 
metres of mercury in the barometer. We 
usually find this weight ia stated at 1:2932 
gram; my own experiments have resulted in a 
slight excess—namely, 1:2937 gram—but for 
our present purposes this possesses no import- 
ance whatever. Asageneral rule, we find that 
the atmosphere contains also watery vapour to 
the extent of about fourteen parts in every 
1,000 volumes; we might include, too, minute 
solid particles, such as the spores and seeds of 
plants; but I content myself with remarking, 
that of this character are the so-called 
‘ motes” constantly to be seen in the path of 
a sunbeam let into an otherwise darkened 
room. But we will at once pass to other and, 
to us, more important inquiries. Repeated 
and careful experiments have clearly shown 
that all the actual gases fulfil certain important 
conditions embodied in what are termed the 
“ Gaseous Laws; and I propose in the next 
place briefly to consider what these conditions 
are. The first of the Gaseous Laws” tells 
us that the volume of a portion of gas varies 
inversely as the pressure to which it is sub- 
jected. It was first enunciated by Robert 
Boyle, and published by him in the year 1662, 
in connection with his work entitled“ New 
Experiments, Physico-mechanical, &c., Touch- 
ing the Spring of the Air.” In or about the 
year 1676, however, Mariotte established the 
same doctrine in his treatise “ De la Nature de 
Air.“ He carefully verified the statements put 
forward by Boyle, and hence the general ex- 
pression for this law—that of Boyle or 
Mariotte.“ The preceeding law is not per- 
fectly fulfilled by any actual gas; but this 
point is for the present beside the question at 
issue. The second law of gases was discovered 
by Charles (Professor of Physics at the Con- 
servatoire des Art et Métiers, Paris, born 1746, 
and died 1823, renowned for having been the 
first to employ hydrogen in balloons), but is 
more commonly spoken of as the “ Law of Gay- 
Lussac or Dalton.” We may define it as fol- 
lows :—The volume of any gas subjected to a 
constant pressure will expand on being raised 
from the freezing to the boiling point of water 
by an invariable fractional part of itself. 

Suppose, then, that we take any bulk of air 
measured at the standard temperature and 
pressure, and callit unity; let us assume that 
we take exactly one litre. The careful researches 
conducted by MM. Regnault and Rudberg, 
Prof. B. Stuart. and others, teach us that a 
volume of air at constant pressure expands 
from 1 to 1:3665 between 0° C. and 100° C. 
Thus 60 cubic inches of air at 0° C. would be- 
come almost exactly 82 ewe inches at 100° C., 
because as 1 : 03665 :: 60 : (3:665 x 6) = 
21:99; and (60 + 21:99) = 82 cubic inches. 
As thia represents the expansion for 100° C., it 
is clear that the increment for only 1° C. can 
only be the one-hundredth part of thie—that 


e We are not, of course, in any way concerned with the 
recent experiments of MM. Pictet and Cailletot. and are 
freo therefore to speak of hydrogen as a a non-metallic.’ 
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8, 665, and this is expressed as the “ co- 
riicient of the expansion of gases.“ This 
Berimal is equivalent to the vulgar fraction 
.. yy and we see that 1 volume of a gas at 0° C. 
Dans LO03U65 volumes at 1° C.: conversely 
aiso, tee following holds equally good: 

273 volumes of air or hydrogen at 0° C. 


= 274 75 » 1° C. 
= 276 i s 2 C. 
= 276 2” 55 3° C. 
= 273 + * 5 a t C. 


Fnrther, it is necessary to state that the 
decrease in bulk of any volume of vapour is 
abso strictly in conformity with the above 
generi law—that is to say, 293 volumes at 
gee ©. would become 273 volumes at O' C. 
Bearing in mind the ratio with which we are 
conderned— that of 273 to 273 + t—we can 
aliy selve such a question as this: — Given 
1,900 cubte centimetres of hydrogen at O' C.; 
what would be the volume of the gas at 20’? As 
jast stated, the increase is in the ratio of the 
auinbers 273 and (273 + 20), and we at once 
determine the required result proportionally 
us follows :—273 : 293 :: 1,000 : (1,000 x 
wits) + 273. Next, let it be required to find the 
decrease austained byan equal volume of vapour 
mexsured at 20° when cooled gradually to O'; 
and it isequally evident that this wil) be determi- 
nahle in this way:—As 293 vols. at 20° : 
EIB vols. at 0° :: 1,000 vols. at 20° : z vols. at 
Oo. The required bulk at 0° is therefore equal 
to (1,000 x 273) + 293, or to 931°74 volumes. 
Conversely also this result can easily be veri- 
fed by proportion in this manner :—273 : 293 
2 983174: z, where æ = (272,999'820 + 273), 
= 99099 volumes; and the latter is mathe- 
matically equal to our primary measure of the 
vapour at 20° C. It follows in like manner that 
Mf we measure a litre of any gas at 20°, and wish 
to foretell its expansion when brought to a 
temperature of 50’ C., we must in that case 
reson in a precisely similar fashion. Let us 
ake as an example, therefore, the volume last 
wviver—that of 1,000cb.c, of a vapour at 29° C. 
We at once see that 273 + 20, or 293 measures 
at 20°, become 273 + 50 (or 323) volumes at 
oP C. Hence, as before, solving this question 
by proportion, we say :—As 293 vols. at 20° : 
323 vols. at 50: 1,000 vols. at 20° : z, and 
x here is equal to (1,000 x 323) + 293; = 
I. 10-389 vols., at a temperature of 50° C. 
Similarly, we can prove the correctness of the 
lagt result, re-calculating it to the primary 
brik at 20°. Thus :— 

As 323 vols. at 50° : 293 vols. at 20° :: 

1,102°389 vols, at 50° : 2, 
and z here is equal to (1, 102 389 x 293) + 323, 
r (322,909 977 ＋ 323), or, finally, to 999:999 
af the orizinal 1,000 parts taken. Seeing that 
wa ealculations connected with gases we 
aree to compare all final results at 
toe Standard Temperatures (that of 0° Centi- 
erage, or 32% Fahrenheit), it will be very 


CS and 


maqnisite to obtain a determinate expression for | (73000 + 760); and, finally, that the latter is 


this operation, and I cannot supply my readers 
with a more elementary formula than that 
which I am about to introduce. Make v = 


mume of a gas at any given temperature, t, | 
am the centigrade scale, and let V = volume of 


mwh gas at GC. Then volume of the gas at 
the “Standard temperature” will be always 
lee x V. that is V = 1 

273 + t 273 + K 
¥rom what I have demonstrated above my 
rexcters will experience scarcely any difficulty 
ma resard to this question when I proceed now 
te dismiss the subject in the following terms: 
The required bulk of a vapour at the standard 
temperature of reference is found by multiply- 


represented by 


when it is borne in mind that the metre is 
equal to 3937 English inches, we at once see 
that the above is equivalent (0.760 x 39°37) = 
29 92in. When we speak of a normal pressure, 
therefore, we mean some close approximation 
to the above height; and when we allude to a 
standard pressure we actually indicate that 
precise height and no other. Although at the 
sea level the atmospheric pressure supports 
760mm. of mercury, the decrease is so rapid as 
we ascend above the surface of the earth that, 
at an altitude of about 5°5 kilometres or 3:437 
English miles (assuming, as we may, that 8 
kilometres = 5 miles) a column of mercury 
measuring but 380 nm. would be sustained in 
the manner already stated. Perhaps a few 
homely illustrations of this phenomenon may 
prove of interest. If we carry a carefully con- 
structed barometer from the level of the 
Thames to. either the top of St. Paul's or 
Hampstead-hill, the column of liquid metal 
stunds about halfan inch lower than at the 
first level, and thus marks an ascent of about 
500ft.; but on Mont Blanc it falls to one-half 
of the usual height—or to 380um.—in this 
way proving the latter elevation to exceed 
fifteen thousand feet. I may also add that in 
a famous balloon journey performed by Du 
Luc many years ago, and at a period when 
aércnantical science was in its cradle, the 
barometer sank to below twelve inches or 
304 Sum., and indicated the then great eleva- 
tion of twenty-one thousand feet or 3:977 miles. 
We are taught then, by the law of Boyle, that 
any volume of a vapourat a given pressure 
becomes half such a volume at twice that given 
pressure; conversely, too, one volume at a 
given pressure will expand to two measures if 
the pressure be halved—to three measures 
under a pressure equal to one-third; and soon 
always. In the next place as vapours are 
invariably compared together at the standard 
pressure, I proceed to give an extremely simple 
formula for performing the necessary reduction 
in question. 

Let v = observed volume after correction for 
temperature; let p = pressure in barometer at 
time of observation; and let V = required 
volume at © C. and 760mm. Then V = 
ton Or, in words, we say that the stan- 

7 
dard volume of a vapour is found by multiply- 
ing its observed bulk (previously reduced, if 
necessary, to standard temperature) by “ pres- 
sure at time of observation,” and then dividing 
this product by 760. 

Suppose, next, that we make for ourselves 
an example as follows:—We actually observe 
a vapour to occupy a space of 100ce. at a time 
when the barometer stands at 730mm.; the 
temperature is, and remains throughout, the 
standard one of 0° C. Required, the true volume 
at standard pressure. It is evident at a glance 
that in this case V = (730 x 100) + 700, or 


equal to 96°05ce.—the volume at the pressure 
of reference—the gas having sustained a de- 
crease equal to (100 — 96°05) = 3 95e. by 
the additional (supposititious) pressure of 
30mm. of mercury. I will, in the next place, 
offer an example embracing the two fold 
calculation for standard temperatare and 
pressure conjointly. We measure out, say, 
100 of a gas at 10° C., and at a 
barometric pressure of 740mm. Required, the 
true volume at C' C. and 760mm. Let us per- 
form the reduction in two stages, and supply 
the necessary proofs as we proceed. 


(A). To correct for temperature :—The for- 
mula “ V = 273v + 273 + t” results in the 


ing the observed volume by the denominator of | following proportion: 273 + 10: 273 + 03%: 


the fraction expressing the “ co-efficient of the 
expansions of gases, and then dividing the 
product by such denominator plus the observed | 
tern perature. 

Hut we must now examine the law of Boyle 


100 : zec., in which æ = (27300 + 283) = 96:466 
= 96:47ec.—the volume of our vapcur at 0°C. 
Proof of the preceding: We have just seen 
that 100cc. at 10° became reduced to 96·47ec. 
at 0”; therefore, also conversely, 96°47ec. at 0° 


er Mariotte, and learn a few facts relative to | should increase to the original bulk of 100 c. 
the behaviour of gases under varying circum- if raised through 10 of heat. But, as the 
aans of pressure, and we shall, perhaps, do ! volume 96 K7ce. will increase by the zard of 
well to glance at the phenomena themselves of itself for every sinule degree, it is evident that 
niwespberic pressure. I need searcely say that | it must increase by the amount 2, ½rds of itself 
Heaverice weight of the superincumbent air | When it is subjected to ten degrees of heat. 
mich, at the level of fle soa presses upon any Hence 93°47 at 0° = (50 47 + 10 
beady placed there, is rach that if will excetly 273 
supri the downward pressure of a column of at 10°; 

werwry eqoal to Foo uillimetres. 


x 96'47ee. 


Moreover, 9647 + 273 is equivalent to 8'530. Next, add- 


OAT + (967 + 273) at 10°; and: 


ing the latter to the observed volume at °, we 
obtain (96:47 + 3°53) = 100 00 cc., as required 
by the case. 


(B.) To correct for pressure :—The formula, 


V = pv + 760, furnishes the data for the 


calculation now remaining. From it we learn 


that V = (740 x 96°47) +760; = (713878 +760) ; 


= 93 931 cc., or the actual bulk of our vapour 
taken at the standard pressure. To prove the 
latter result we must reason in this fashion: — 


. 760. V 


Because V =?” , therefore v = and 


consequently, in the present case, v = (760 x 
93 931) + 740; = 96˙469— that is, 96°47 ce., or 
the volume of vapour prior to effecting the 
reduction for pressure. Feeling satisfied my 
readers can now easily grasp the simple methods 
of determination employed in the calculation of 
standard gas volumes, I proceed to the con- 
sideration of the theoretical zero of tempera- 
ture, or that condition in which, if a body were 
placed, it would be absolutely devoid of all 
traces of heat whatever; and I will show that 
this, too, is a matter of extreme simplicity. We 
must first, however, examine the nature and 
construction of the simplest kind of air ther- 
mometer. Let us suppose that we have a long 
straight tube of uniturm bore, closed at the 
lower extremity, and open at the top; and that 
it contains a portion of air or some other kind 
of gas only restrained from mingling with the 
atmosphere by reason of a short column of oil or 
mercury allowed to glide freely along the tube. 
I must suppose, too, that we contrive to 
retain the pressure constant throughout our 
investigation. We will tirst surround our air 
thermometer with ice and melting ice; and we 
will imagine that the lower margin of the oil 
or mercurial plug stands exactly at a point 
against which (suppose it at about half-way 
up the tube) we must scratch a mark to indi- 
cate “ Freezing”’—that is, we write on it 32° F. 
and 0°C. respectively. In the next place we 
will surround the thermometer with steam 
escaping from water which is boiling under a 
pressure of one atmosphere, or a pressure of 
29:G0din. of mercury; and we will suppose that 
the lower margin of the sliding plug now 
stands at a point higher up the tube (say at 
about a clear one-third above our previous 
record), Against the latter we will scratch 
212° F. and 100° C., thus representing the 
“boiling? point upon each scale. Now, to 
finish such a thermometer, we divide (say) the 
interval upon the right-hand side between 
32° and 212° F. into 180 equal degrees; upon 
the left hand side we similarly divide the space 
between 0° and 100° C. into 100 equal degrees. 
We also adopt similar measures below 0O’ 
and 32°. For instance, at 32° below “ freezing” 
on the right hand side we may write 0° F.; 
while at 37:9” below the latter itself—that is, 
below zero—we mark - 379 F. and —38'8° C., 
and at these minus degrees we may also add 
“mercury freezes.” At minus 220° F., or 140° C., 
occurs a remarkable halting-place, which is 
termed “ Natterer’s Lowest Observed Tempera- 
ture.” But at the bottom of the tube, what 
must we write there? We can readily solve this 
problem if we approach it in a fitting manner. 
The original volume of air employed may be 
called unity, and we know that at 212° F. and 
100° C. it had increased in the ratio of 1 to 
1:3665, this being the value of the “ coefficient 
of expansion of gases by heat;” or- we might 
say that the distance from the bottom of the 
tube to O C., or 32° F., must represent unity, 
and that the space between O° C. or 32° F., and 
100° C., or 212° F., must represent the 0:3665th 
part of unity—that is (1 0000 + 0 3665), and 
it represents, therefore, the 1-2°7285th part of 
unity. Also, as this space contains 212 and 100 
degrees respectively it clearly follows that 
unity, or the whole space between O° C., 32° F., 
and the bottom of the tube, must contain, in 
accordance with each scale, the number of 
degrees indicated by [(180 x 2:73)* — 32) = 
minus 459 13° F., and by (100 x 2°73) = minus 
273° C. This, then, would be the true reading 
for the zero of absolute temperature. From 
the foregoing we also learn that the value of 
the ‘‘co-ellivient of expansion“ is 255 upon the 
Fahrenheit scale of temperature. We know 
* If we retain the whels value we get — 45913? F., and 
127 2 0 C., espressive of the “aubsolate Aero; but it is 
ler. perhaps, to work (us at prezeut) with the actual 
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|  corciic.ent of expansion.“ 
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now that a bady possessed of no heat at all | among the Reeds asamong the Flues, and one 
would certainly be below - 273° C., but we can most cilective way of ensuring this is be different j. By this term is here meant these reep- 
scarcely say how much below. pressures. The Reeds in portions of the Leeds | tacles which receive a storage of wind to be. 
I propose, in my next paper, to discuss a Organ before mentioned are on lin. heavier) used out in exact quantities, the inlet or amia- 
subject of considerable interest—namely, that than their corresponding Flues. sion of such wind being in all cases governed 
property termed “diffusion of gases. d. AUGMENTATION oF TREnLE. The rule by an Automatic Valve (to be directly dw- 
(To be continued.) of one-third of the lighter will be very useful scribed, I. next); it is the presence of tins 

in this case unless there be two increases, in valving which constitutes the difference he. 
a eee es which case each increase should be, say, one- | tween a Reservoir and a Receiver, the latter 

THE ORGAN: A COMPRFHENSIVE fifth the preceding lighter; thus, a Great com- | rising and falling with the supply or nu p. 


% RESERVOIRS, 


TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.* 


By JoHN WATSON WARMAN, 
Associate of the College of Organists, London, 


PART I.—GENERAL TREATMENT IN 
MANUFACTURE. 


2. HE writer would never, unless in the 

most exceptional cases, advocate any- 
thing higher than preceding. It must be 
borne in mind that large bodies of ignorant 
persons should not be trusted with the praises 
of the Sanctuary at all if their proper and 
effectual musical control be impra‘ticable; it is 
nothing short of an offence to the Deity to turn 
four or five thousand average congregational 
Psalm-smiters loose into such a building as say 
Lincoln Cathedral, and set them singing the 
Old 100th to the accompaniment of such an In- 
strument as that at present standing there. 
It is obvious that nothing short of a cohort of 
Stewards beating tke time—say two in a bar 
risoluto—on the backs of the laggards, would 
here insure anything buta draggling roar. To 
attempt to control such a mob by any prac- 
ticable wind-pressure whatever will be simply 
foolish. The only methods are to use well- 
known tunes &c. only with extreme caution; 
to instruct as much as possible; to assist with 
properly-trained Brass or other Orchestral In- 
struments; to let the Organ itself be of ample 
sive and reasonable pressures ; and, above all, to 
obtain absolutely homogeneous control over 
the entire mass by providing more than one 
Organ. Two or more effective Instruments, 
each with complete ordinary Action of its own, 
but with additional Electric Action to bring in 
communication with the Organist at one set of 
keyr—these, and these only, and not a tre- 
mendous wind-pressure, furnish the real 
solution of the problem of united Cathedral 
utterance—that is, such unity as the slow speed 
of sound itself will ever allow of. 


(14, a.] Concert ORGAN S. With regard to 

ge Instruments, the preceding with refe- 
rence to Cathedral Organs will be quite suff- 
cient. It must be remembered that the Concert 
Instrument has, as a rule, less need of forcing 
than the former, first on account of the much 
smaller space and auditory, even in really large 
Halls; secondly, because it has now a chance 
of being listened to; thirdly, because it is used, 
as a rule, only with trained performers; 
fourthly, because of the often better acoustic 
character of the building—I mean, not as to 
effects simply ethereal or sweet, but as to capa- 
bility of restraining and enforcing the effect of 
the sound-waves. 


b. With regard to smaller Instruments more 
will depend upon circumstances. The single 
Tuba of a moderately small three-Manual 
Organ night in certain cases be as strong as in 
the largest Instrument; so also the various 
imitative Stops, whatever be the size of the 
Organ, may well be winded sufficiently strong 
im all cases to effectively supply in the Orchestra 
the place of those particular instruments. Thus 
the little Organ of one Stop representing the 
Hautboy may be on 3in.; larger Instruments, 
with one or two (imitative) Stops, may have 
a 3in. and a 5in.; and so on, the fact of the 
Organ possessing but two or three Registers 
making not the least difference, only that such 
an Instrument will be all but useless to fulfil 
the general purposes of the Organ. 

c. Reeps. The increase of pressure for Reeds 
may be set broadly as one-third of the lighter; 
thus, supposing the Flue-work of the Great be 
on Bin., its Trumpet, &c., will be on 4in.; 


course, in the Solo Organ a greater increase is 
advisable, as already pointed out; and on the 
Choir the author does not recommend any in- 
crease at all as a rule, for variety is as essential 
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of stances where Organ is commensurate, 


and Instrument : 
se less than half a square foot per Stop of Soung- 


| mencing with 23 would have its 
its top a trifle over 3}. 
Denis, Paris, by C. Coll, has its Treble, or a 
portion of it, lin. heavier than the Biss. The 


The Organ of St. (that is, theoretically 80; 


| 


middle 3 and tion, the Reservoir remaining continualy yout 


see farther oa_§ 
It will be obvious that Concussion-hbelloes «are 
not here comprehended, their use and an 


softer portion of Solo of the Leeds Organ also | being quite different. 


has an Augmentation of Treble of lin. 


e. Motors. Draw action. No very powerful 
force will, as a rule, be required here. If 
| Willis’s method (or any other employing ex- 
haust) be used, of course the power will be 
‘limited to ordinary atmospheric pressure, quite 
sufficient in ordinary cases, as the area of the 
Diaphragm can obviously be increased at plea- 
sure. Use will soon show what pressure will 
: sufice, and weight can be given accordingly. 

f. Composition action. It is here that the 
greatest pressure is required, even when the 
Draw-action is, as it always should be in large 
Inatruments, either Pneumatic (or some other 
suitable Motor) or a mere Valve, as in the 
Puppet Chest. The pressure for the Albert 
Hall Composition Motors is, I believe, 30in. 


g. Touch-action. The pressure for the Touch 


5 will depend, firstly, on their size 


structure, and number and nature of the 
Pallets they have to open: 4in. may be con- 
sidered about as light as it is, as a rule, ad- 
visable to use for a Pneumatic; the Manchester 


| Cathedral Organ, already referred to, has 5in., 


and the Crystal Palace 6in. Still there are 
‘Pneumatics on lighter winds ; the large Instru- 
ment belonging to Thos. Spratt, Esq. (see next 


| 
| para.) has its Pneumatic—for two Manuals and 


octave movement—on a 3} wind. 


h. MISCELLANEOUS EXAMPLES. General only, 
and without Apportionment in most cases. 
The following are believed to be correct, but 
‘absolute exactness is not guaranteed, as the 
figures are merely taken from miscellaneous 
printed accounts :— 

Bombay (India) Town Hall. 40 S. S., 3 and P: 
23 to 5 (Bishop). 

St. Mary of Sacred Heart, Boston, U.S. 45 
S. S., 3 and P.: all Pipes to 33 (Johnson, West- 
field, Mass., U.S.). 

St. Alphonsus, New York. 45 S.S., 3 and P.: 
Manuals 3, Ped. 33 (Hook and Hastings, 
Boston, U. S.). 

r. N. Holmes’s Organ, Regent’s Park, 
London. 65 S. S., 4 and P.: Echo half an inch, 
Choir 2, whole of Gr. and Sw. Flue 4, Swell 

Reeds and Ped. and Solo 6 (Bryceson). 

Corn Exchange, Kilmarnock. 31 S. S., 4 and 
P.: 2 to 7, latter for Tromba and some other 
Stops (Forster and Andrews). 
| Manchester Cathedral. 40 S.S.,4 and P, 8 

to Tuba and Har. Flute, 5 to Pneumatic, all 
rest 2} (IIill). 

Panopticon, London. 

pressures (Hill). 

St. Sulpice, Paris. 66 S.S., 4 and P.: 3, 3 
full, and 6 (Cliquot, Paris, Rebuilt by C. Coll). 
| Mr. T. Spratt’s Organ, Vassall-road, London, 

S. 49 8.S., 3 and P.: 2} Man., 3} Ped. and 
Pneumatic (T. S. Jones and Courcelles). 
Liverpool Town Hall. 100 S.S., 4 and P.: 3} 
to 20, Solo is 15 and 20 (Willis). 
London, Albert Hall. 
3, 4, 6, 8, 10, 21, and 30 inches (Willis). 

St. Peter's, Eaton-square, London. 64 S.S., 
4 and P.: 33, 4, 5} (Lewis). 

St. Mary’s (R. C.), Newcastle-on-Tyne. 34 

S. S., 3 and P.: Manuals, 33, Pedale, 4 (Lewis). 

(It will be seen that some of these have been 

already given.) 


i. More Exact INFORMATION. In conjunc- 
tion with Specifientions, the foregoing will be 
sufficient to indicate the best pressure in all in- 
building 


60 S. S., 4 and P.: Six 


of proper acoustic capabilities, 
itself properly placed. In cases where the 
are not existent, a little more pres 


generally be beneficial. 


and minute treatment of the Instrument. 


k. The general description and action of the 
Reservoir is as follows :—It is simply a B> 


| ceiver without Feeder, generally of smaller sizz 


| 


p 


m 


111 SS., 4 and P.: will in most cases do. 


sure will ing size supplied by that Reserv 
More precise informa- | lation of Sounding. ~is 
tion will be given in future more particular 


and rise than a regular Receiver (sce a litt ie 
on); the Valving is so arranged that when tie 
Reservoir has riven a certain height the - 
munication with the Feed is cut off by the 
closing of the Valve—that. is to say, neazty so- 
‘he Reservoir is thus—except on a sma ben. 
demand—alwass nearly fully inflated. 


J. The Reservoir is usually weighted Fin. 
lighter than the Receiver in connection with it 
(the latter must be weighted somewhat. the 
heavier), and the action is as follows: — / ben 
the Feeders are actuated the wind immediately 
passes into the Receiver as usual, but finding 
a vent (Trunk) leading to a less heazilx- 
weighted Top-board inevitably raises the latter 
in preference; and continues to do so until the 
Automatic Valving closes, when of course azy 
further feed must inflate the heavier pressure, 
that is, the ordinary, or No. 1 Receiver (to whick 
the Tell-tale is always attached). Speaking 
exactly, the action is thus: if the Reservoir be 
full the Automatic Valving must be cles, 
consequently the heavier pressure cannot affect 
what passes from the lighter or Reservoir pres- 
sure to Pipes; if the Reservoir be not full the 
Valvings must be open, and thus the additional 
force of the heavier pressure cepended in miang 
the Tup-board of the Reservoir. Thus, in fact, 
the Valving is always a little open, and the 
heavier pressure is, by its influence, inevitably 
attenuated just the amount of the difference 
between the two pressures; and so the 
heavier, although it drives wind through the 
lighter, can only do so at the requisite reduced 
force. 

m. The Reservoir will thus be seen to bea 
simple Receiver, automatically trapped, and. 
communicating by Trunk with the keceiver of 
an ordinary Bellows. It must be strictly borne 
in mind that the communicating Trunk mest 
in all cases, particularly with a small Beserwoir 
(see O. next), be of ample size. 

n. The exact position of the Reservoir is eso- 
ject to variation from circumstances; where 
height can be commanded it is generally best 
placed over the Receiver. The comnnnica tam 
between the latter and the Reservoir has some- 
times been made by Trunk formed like the 
Bellows of an Accordion, but to this there are 
certain objections. (See WIND-TRUNK). At 
other times the Reservoir is at the side of the 
Bellows proper, sometimes some distance otf. 
More is said on these points farther on. (15, e) 


o. With reference to the construction and siz 
of the Reservoir some difference of opinion pre- 
vails. First, as regards number of folds: it will 
be obvious that with the Reservoir alwaye 
full there is no need either for compenssting 
rib or considerable rise; one fold, therefore, 
It will, however, some- 
times happen that there occurs a creat sedis 
demand upon the Reservoir, and in sach case 
it is liable, if it have not sufficient rise, to“ run 
out, or empty, before the heavier pressure eag 
bring itself against it: two folds, one inverted, 
will obviously be useful here. 

Secondly, as regards area, it is manifest, that 
this will, to some extent, dopend upon rie- 
larger the area the less amount will there be of 
the collapse just mentioned. 


As a rule, it may, T think, be laid dower 
that the area of the Reservoir should not be 


air (for cca- 
„„ der 15, w). Thag, 
imagine an Organ with Gi, SW. Ch., and Pot — 
and no Coupler Ch. to Gt.—to be furmishod 


| 
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with Bellows in usual mode, and Reservoir 
for Manuals, the Bellows will have Trunk to 
Pedal Organ in ordinary way, and the Reservoir 
area will be calculated by united Stops of Gt. 
and Swell: thus, suppose former possess 10 
and latter 8 stops, the minimum area of Reser- 
voir will be 9 sq. feet—say, Reservoir3 x 3 
(ses economy of square plan, 5, o): the addi- 
tion of Choir to Great or to Swell, or Octave 
Man. Couplers will, of course, necessitate en- 


the other one not being used when once the 
lathe is set, so it is apparent that all nuts will 
be the same width. The lathe need never be 
stopped, though it is reversed twice for each 
nut, but the disengaging worm-wheel (which 
should be of case-hardened scrap iron) must be 


E 7 C. 2 
largement of Reservoir accordingly. The large i 
Organ belonging to Mr. T. Spratt, before alluded i 
to (14, g.), has a Manual Sounding-size of 51 H 
Stops, supplied from a Reservoir of 25 square ZA E | 
feet; slightly, as will be seen, under the rule I . e i 
have laid down. The wind supply of this 22 —— 
Instrument is thoroughly sufficient in every {iz 


SAMUM: 


NY 


respect for all legitimate playing. 
(To be continued.) 


THE LATHE.— VI. 
By FRED. Horrmann, Engineer. 


N°? one that has much turning to do uses an 
oil-can for oiling his centre; a little piece 
of wood is all that is needed, and a little 
wooden pot, or stopped-up piece of tubing, that 
will not always be in the way, and liable to be 
knocked off, but that can be fastened by a piece 
of wire round the headstock ; or what is, per- 
haps, better still, is to have a receptacle cast 
in the movable headstock (Fig. 1). If the work 
makes a knocking noise in the lathe, it is often 
from the spindle being loose between the centres, 
the driving pin in the face-plate continually 
striking against the carrier. The screw in the 
movable headstock must not be too quick, as 
it is frequently used for feeding in boring, and 
drilling tools, but the fly-wheel should be 
moderately heavy, and should stand out far 
enough from the casting to prevent one catch- 
ing one’s fingers between the hand-wheel and 
casting. Where the movable headstock fits 
into the lathe-bed, the snugs should be deep, 
so that they will not wear a slack fit in the 
bed; they should not be made too tight in the 
bed, however, or the moveable headstock will 
come along with a jump when it is pulled. In 
most lathes a common fault is that the move- 
able headstock sticks, from the bolt and washer 
catching against the under flange of the lathe- 
bed. It is also preferable to tighten the move- 
able headstock on the bed by means of a handle, 
as there is nothing so tiring as perpetually 
stooping down underneath the bed for this 
purpose. In small lathes an eccentric may be 
used with advantage, especially in chasing 
lathes (Fig. 2). A common hand-rest is shown 
in Fig. 3, which may be turned half round for 
a boring rest, or a separate rest may besput on 
as in Fig. 4. Of course, in all rests for hand- 
finishing and chasing threads the rest must be 
hard and slippery, and the top be kept oiled. 
It is often necessary in hand turning to use a 
long handle of the form of Fig. 5. Fig. 6 
shows a common form of chuck for holding 
studs, and bolts for finishing. In finishing off 
the ends, a half centre must be used, and the 
centre mark must not be taken quite out—in 
fact it is always best to chase the thread to 
gauge before touching the ends. In following 
the thread the great thing is not to go too deep 
at first, and then chase taper so as to try the 
end of the stud into the gauge or nut, till it fits 
slack. If the studs are for steam-tight joints, 
as cylinder lids, they must, of course, be tight, 
and chased clean up to the collar, or the holes 
for them must be countersunk a little (see 
Fig. 7); or else for bolts it is generally found 
in fitting and erecting shops that bolts and 
nuts require running down, sometimes two or 
three times, with the stocks and dies. Fig. 8 
is a nut-facing and champfering lathe. It has 
an overhead reversing motion (as described 
before in Paper I.) which drives it the reverse 
way, in order to unscrew the nut, by feeding a 
piece of iron, fastened in the rest, against it, 
which also keeps the next nut from turning 
round when it is being put on. Of course water 
must be used for this, and in this case, as in all | taken out of gear, as soon as there is enough 
others where water is used, a tin must be placed | champfer on the nut. The reason why a nut 
underneath to collect the water. If the water|is champfered at all is to let the key go on 
should upset on a flagged floor a chisel must be | quicker, and to lessen the danger of men 
driven in the cracks between the flags to let | getting their fingers or clothes caught by the 
the water find its way out. In this class of corners. Lathes are made purposely with 
lathe only the cross-traversing handle is used, | hollow mandrels, for turning studs out ef long 


round bars of iron; they call for little remark. 
If the iron bar sticks out far it must be covered 
over with a loose tube, or be protected by a 
railing guard. I recollect once seeing a young 
man, who was passing one of these lathes, 
entirely divested of his coat, waistcoat, &c., in 
about a second, from the end of the iron bar 
catching him in the small of the back, and 
finally the strap came off from his scarf catch- 
ing round his neck. Fig. 9 shows a method of 
gauging studs to the right diameter, which at 
first sight appears good, but is really not so 
quick and accurate as using a gauge of the 
form of Fig. 10. A tool of the form of Fig. 11 
must be used for this work, and the lathe 
driven ata high speed. In turning some classes 
of studs, and locomotive copper stays, a little 
ledge on the lathe bed lifts the rest up, and 
causes the tool to dig into the work, turning it 
a smaller diameter until the ledge is passed 
(see Fig. 12). The object of turning these 
stays smaller, and generally speaking of turning 
any spindles smaller, in the middle, is to screw 
them, or put them in easier, and no shaft for 
whatever. purpose, either a revolving axle or a 
stay, should be the same diameter all along if 
it has to be hammered through fixed holes at 
the end, as when a machine gets clotted with 
oil, and rust, it is sometimes next to impossible 
to get the shaft out, from its not having been 
at first turned down in the middle. In using 
gauges of the form of Fig. 13, if the gauge is 
too wide it must be hammered to alter it. It 
is a mistake to use two different sizes on one 
gauge, as it only leads to two men wanting the 
same gauge, and it is a chance if one man wants 
both sizes at once. 


(To be continued.) 


THE FLOOR OF THE OCEAN. 


AS a recent meeting of the American Academy 
of Sciences, Prof. Alex. Agassiz read an 
essay descriptive of the results of the Blake i- 
tion. At last year’s meeting of the Academy, Prof. 
Agassiz said he had prepared the way for his present 
subject by discussing some of the work done on the 
Challenger Expedition. He did not then, however, 
expect to be ready at the meeting this spring with 
an account of another ition. But the United 
States Coast Survey placed at his di an 
opportunity in the cruise of the steamer Blake. This 
vessel has passed over, for purposes of sounding and 
survey, a distance of 1,800 miles in and adjoining 
the Gulf of Mexico. The work of observation was 
begun at the point where it had been left off by his 
redecessors in deep-sea dredging for that region— 
is father, Pro. Lonis Agassiz, and Count Pourtales. 
They had, indeed, run one or two lines of aie 
across the Gulf, but it was done with the imperf 
appliances of that day, and brought no complete 
results. In depths exceeding 500 fatboms, for 
instance, Count Pourtales found little animal life, 
and at that time there was a general belief that the 
limit of existence had been nearly reached at such 
depths. The lines surveyed by the Blake started 
from Florida across to the Yucatan Peninsula, and 
afterward crossed and reerossed the Gulf, ending by 
reaching New Orleans, and passing over a distance 
of 1,800 miles. The survey would have been longer 
had it not been interrupted by an accident at the 
Balize. A Spanish pilot ran the vessel ashore on the 
coast of Cuba, near Bahia Honda. Marked improve- 
ments have been effected in deep-sea dredging and 
work of like character, so that much more can be 
done in a given time than formerly, and the results 
are more satisfactory. In sinking the lead to great 
depths heavy weights are required. On the 
Challenger the mode of ascertaining that the lead 
touched bottom was by noticing when the rope ran 
out more slowly than before. This operation was 
pron with a very heavy rope, such strength 
ing necessary to hold the weights employed in 
sinking it. It was liable to an error of perhaps 300 
fathoms in giving great depths. It is strange that 
the English did not use the invention of their own 
countryman, Sir William Thomson, instead of the 
antiquated sounding-rope. The improvement princi- 
pally consists in substituting a piano wire. is, 
after running out, leaves the shot with which it is 
weighted on the bottom. Repeated soundings with 
the piano wire on board the Blake indicated that the 
accuracy attained was within 1-100 of 1 per cent. ; 
the Challenger soundings were only within 5 per 
cent. The Thomeon sounding-wire was unfavour- 
ably reported upon by the British commission that 
had the outfit of the Challenger in charge. In this 
country it was favourably received and tried in the 
sounding expedition of the Tuscarora, and under the 
skilful management of Commander Belknap, who 
added to its usefulness by various devices, it met 
great success. Since its introduction here the piano 
wire been altogether used by American 


May 31, 1878. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 682, 


287 


b phers. The time gained by using the wire 
is quite remarkable—for instance, twenty to twenty- 
five minutes, as compared with two hours. The iron 
shot weight left on the bottom of the ocean is, per- 
haps, & sixth of that lost by the old process. 


Prof. Agassiz showed the dredge as now modified 
and used on the Blake. Hitherto, the dredge has 
been a most unsatisfactory contrivance, because its 
edge dug in and kept burying it so that, no matter 
how long it was dragged, little less than mud was 
collected, requiring hours of sifting to extricate any 
specimens that might be included. On the Blakea 
method was devised which did the sifting at the 
bottom instead of the top of the ocean. A rope was 
80 fastened to the dredge that it no longer tended to 
bury itself. After this had been successfully tried, 
a further improvement was made by substituting a 
flat box for the wedge, with net sides; this ran 
smoothly along the bottom without burying at all. 
Tangles were attached behind the dredge, which 
were of great service. It is quite astonishing what 
numbers of animals may be caught by the tangles ; 

even bring up fishes. 

trawl was another instrument needing 
improvement. Its tendency was to turn over side- 
wise, and then catch nothing. Sometimes every 
kaul for a week at a time on the Challenger would 
be unsuccessful because of these troubles with the 
trawl.. On the Blake no such difficulties were en- 
countered ; they used a contrivance somewhat like 
an oyster trawl, that had the merit of doing its work 
well whichever side was up. Inthe whole 
the Blake expedition there were only eight 
failures with this apparatus ; six of these were at 
the beginning before they became accustomed to the 
work, and the last two were not tho fault of the 
The clumsy apparatus of the Challenger 
madeits work costly. The tetal weight of dredge, 
rope, and shot, in three miles’ depth was three 
of course, the rope wore rapidly under 
such a strain, and often parted while out. The 
British expedition lost 50,000 fathoms of such rope. 
The Blake expedition could not afford loss at a 
similar rate, even for a scason’s cruise, and it was 
to do for dredging what had been done 
for ing—to substitute wire for rope. With 
wire, the ge served sufficiently as a weight. 
The time saved by using wire with the dredge was 
as great proportionally as with the sounding lead. 
in two hours that would have con- 
Agb hours on the old plan, and five or six 
hauls were made per day instead of one. In three 
weeks one-sixth as much was done as in the three or 

four years’ work of the Challenger. 
following observations are reported by Prof. 
:— Where the depth is 1,800 to 2,000 fathoms 


inside the Windward Islands, the fauna corresponds 


bottom was largely a result of the decomposition of 
of surface animals—a disintegrated portion 
of the limestone contained in those shells. Every- 
in the Gulf a similar deposit was found. 


this sea from the surface to eight, ten or twenty-five 
in depth. 

The dredge always brings up a quantity of their 
half-decomposed shells, and in instances where the 
tof proportion was carefully tried, it was found 
that more than half the mud consisted of shell 

ts. There is no doubt that a stratum is 
forming at the bottom of the sea due entirely to 
the coverings and hard parts of pelagic animals 
ich exist in swarms near the surface. On the 
question as to the existence of many animals in deep 
water, near neither tho surface nor the bottom, 
Prof. Agassiz is inclined to distrust the Challenger 
ions. The apparatus there used could not 

furnish proof as to to the point whether the animals 
were really caught at the depth of 1,000 fathoms or 
nearthesurface. The fruits of the towing-net may 
have been gathered anywhere in its course. There 
was not time in the brief expedition of the Blake to 
devise and employ apparatus by which this question 
can be fully determined. In the course of this 
expedition the temperatures of the Gulf Stream were 
ascertained throughout, from top to bottom, and 


through the whole area, The fact had been first 
noticed by Dr. Carpenter that an inclosed sea, such 
asthe Mediterranean, may have a higher tempera- 


ture for its depths than corresponding depths of the 
océan. The difference in that instanco is 35°. It is 
— 3 AA the fact that the ocean water flowing into 
the Mediterranean has to cross a barrier at 
Gibraltar; the depth there is about 500 fathoms, 
and the temperature at that depth is that of the sea 
to the east of it, the cold water at the bottom of the 
Atlantic either never rising so as to float over that 
barrier, or if it does, being warmed to the higher 
1 while in transit. The Caribbean Sea is 

ly inclosed by barriers, and its waters at their 
greatest depths are only as cold as that of the lowest 
soundings on the barriers. Similar observations are 


on record about the Soloo Sea and other bodies of | screwing the nut, G, the working parts can be taken 


water thus marked off by submarine or surface 
elevations surrounding them. 

Prof. Agassiz is not yet prepared to throw 
additional light on the question of sight by pelagic 
animals at great depths. The fact remains that at 
these depths there are found creatures of two classes 
in respect to vision: one eyeless, or nearly so, and 
with curious changes of structure taking the place, 
sometimes, that the eyes should occupy; others in 
a totally opposite condition, having eyes enormously 
developed, as if to enable them to see with the 
smallest modicum of light. This is true at depths 
of 1,500 to 1,900 fathoms or more, both as to 
crustaceans and fishes. It seems strange that the 
game conditions should have produced diametrically 
opposite results. ‘The question is the more interest- 
ing because it concerns a very old fauna. The 
oscillations which have shaped the present continents 
did not break up the seas below the 1,000-fathom 
line, nor disturb the existing animals there. This 
is a fauna that has come down without change of 
locality since Cretaceous, and, possibly, since 
Jurassic eras. New forms, those of later epochs, 
may have been introduced by migrations from the 
coast and shallow water of the continents, but there 
can be little question that the dredge at great depths 
brings up chiefly the direct descendants of the 
Jurassic, or even an earlier period. 


THE ECLIPSE INJECTOR. 


t is generally conceded that if an injector is so 
constrncted as to work under a varying pres- 
sure of steam and water, it is the most economical 
mode of feeding a boiler, costing much less than a 


steam pump, and heating the water by the steam 
used for its operation. It is claimed that the Eclipse 
injector, illustrated herewith, meets these require- 
ments. The engraving shows a sectional view. A 
is the spindle of the regulating handle, B the steam 
inlet, C the steam plug, D the water evtrance, E 


the overflow, in which isa valve, and F is a feed pipe 
to boiler, also provided with a check valve. By un- 


out, examined, and replaced without any connections 
being broken or the injector removed from its posi- 
tion. This is an important desideratum, as the 
openings in an injector are so small that any particle 
of dirt or waste getting intoit are liable to stop its 
working. The adjustment to suit different steam 
and water pressures is effected by the steam plug, 
C, which gradually regulates both the water and the 
steam. When the steam pressure is high a large 
amount of water and a small amount of steam are 
admitted, and as the steam pressure falls, more 
steam is allowed to enter, and the water supply is 
reduced at one operation, by simply turning 
handle of the regulating valve, A. The injector is 
claimed to work equally well with a steam pressure 
of IIb. or 200lb., and will lift the water at any pres- 
sure. The apparatus is made with an internal jet, 
H, for lifting.— Scientific American. 


A TOURIST’S PRESERVATIVE DRY 
PLATE PROCESS.* 
V. 


it may not be inopportune for members to de- 

scribe the dry plate process, which they fird 
the most practically useful, I venture to direct atien- 
tion to the following :—My aim has been principally 
directed to prepare films by the use of a collodion 
and bath, combining, with long keeping properties, 
adaptability to the ordinary wet process worked with 
iron development. The great susceptibility of highly 
sensitive films to injury from weak luminous radia- 
tions during preparation, exposure, and development, 
render reliable plates of moderate sensibility a per- 
fect desideratum. Such, when worked with others 
of high sensibility, if easily prepared and developed 
away from a specially constructed laboratory, con- 
stitute, in my view, essential requisites for the 
amateur landscape photographer. 

The method I adopt for the preparation of films of 
the less sensitive type it is my present purpose to 
describe. Although any collodion of recognised 
standard excellence for iror development is perfectly 
suitable, yet I shouid deem this description incom- 
plete were I to omit a formula equally adapted to 
this or the wet process. I must confess that, in the 
manufacture of pyroxyline, I have not found the 
three-to one proportion of sulphuric to nitric acid, 
originally recommended in the patent for explosive 
cotton, and subsequently ably advocated for the 
soluble varieties, te be the best. The employment 
of a larger quantity of nitric acid to the sulphuric, 
yields in my hands a better result for the soluble 


kinds. The following formula is based, therefore, 
on this consideration: 
Sulphuric acid, sp. gr. 184... 6 fl. oz. 
Nitric 1 35 1 „ 3 fl. „ 
Water . B fl. dr. 
Cotton . 150 grs. 


Temperature, 155° Fahr. to 145°. Time of 


immersion, 10 minutes. 


The double temperature given signifies that, at 
the time of the introdaction of the cotton, the acids 
should be at 155°, and the allowable decline must 
not exceed ten degrees. Six fluid drachms of a plain 
collodion, made by dissolving from five to six grains 
of the above pyroxyline in a mixture of four fluid 
drachms of methylated ether, sp. gr. 720, and two 
fluid drachms of pure alcohol, sp. gr. 820, is to be 
mixed with a bromo-iodising solution made as 
follows :— 


Sodium iodide 155 6 grs. 
Cadmium bromide ... 75 
Iodine ... 1 gr. 
Gum Guaicum ive 7 
Alcohol, sp. gr. 820 2 fl. dr. 


Before coating the plate I apply a substratum 
consisting of an ounce of liquid albumen and 30 
minims of liquor ammoni, sp. gr. 959, dissolved 
in an imperial pint of water. ter the plate is 
coated, excited in au ordinary argentic nitric bath 
and removed therefrom, it is to be freely washed in 
ordinary water kept in motion, and then treated 
with the following preservative, poured on and off 
the film twice or thrice from different parts. 


Preservative. 


Albumen 45 $ ia se aid SOR: 
Glucose solution (raisins 1 part, water 5 parts) 2 „ 
Water ra ove 8 eve eee n 
„Liquor ammoniæ sp. gr. 959 .. 15 mins. 
Ammonium chloride . eve ‘ 3 grs. 
Ammonium bromide ... „ $ gr. 


The film is again to be freely washed with ordinary 
filtered water, and covered with a three grain solu- 
tion of gallic acid, and evenly dried. The back of 
the glass, as a matter of precaution against very 
trying conditions, rather than as. an ordinary 
necessity, should be covered with a non-actinic 
colour. Burnt sienna ground in water and mixed 
—. — —ñ— — 


* By T. SrnASTIAX Davis—a paper read before th 
Photographic Society, 
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with a little gum mucilage, constitutes a good 
medium for the purpose. 

At any convenient interval after exposure the 
film is washed, and developed with a suitable quan- 
tity of solution made in the following proportions :— 


Water ... és ok 85 se 2. 4 fl dr. 
Pyrogallic acid (64 grains dissolved in 1 fl. 
oz. alcohol 805) aes ‘ae . . 15 mins. 


Potassium bromide (16 grs. in 1 oz. water) 15 „, 
Sodium carbonate (6! grs. in loz. water 15 „ 


Five minims only of the potassium bromide 
should be added in the first instance and the re- 
mainder upon the earliest indication of an image. 
As soon as the general details of the picture become 
faintly visible by reflected light, the alkaline 
developer should be removed and a three grain solu- 
tion of citric acid applied. The intensification may 
then be effected with pyrogallic acid, citric acid, 
and argentic nitrate, and the unreduced salts dis- 
solved away with sodium byposulphite as usual. 


SCIENTIFIC SOCIETIES. 


— — 


THE METEOROLOGICAL SOCIETY. 


HE usual monthly meeting of this Socicty waa 
held on the 17th inst. at the Institntion of 
Civil Engineers, Mr. C. Greaves, F. G. S., President, in 
the chair. A. H. J. Crespi, B.A., M. R. C S., Rev. 
Davia Lamplugh, William Morris, M. Inst. C. E., 
James Muir, M. Inst. C. E., and Miss E. A. Dymond 
were balloted for, and duly elected fellows of the 
society. f 
The following papers were read: —“ On the Daily 
Inequality of the Barometer, by W. W. Rund-ll, 
F. M. S.; Meteorology of Mozufferpore, Tirhoot, 
for the year 1877, by C. N. Pearson, F. M. S.; 
“ Note on the Great Rainfall of April 10th—11th, 
as recorded at the Royal Observatory, Greenwich,” 
by William Ellis, F R. A. S.; Observations of Sea 
emperature at Slicht Deptbs,“ by Captain W. F. 
Coborne, F. M. S. The meeting was then adjourned 
till Wednesday, the 19th of June. 


NOTES ON NOVELTIES. 


The English Watch Company.—This com- 
pany, which is established at Birmingham, owns the 
only factory in England where the manufacture of 
watches on gauged and interchangeable principles is 
fully carried out. The necessary arrangements have 
taken a long time to develop. but we learn that the 
company can now supply watches in three sizes, of 
two qualities, in any quantity, and are thus prepared 
to compete with the Waltham watches. The photo- 
graphs of the workrooms give an excellent idea of 
the extent and capacity of the works. The company 
also forward a tract on the going barrel, &c., from 
which we shall probably make an extract. 


Watch and Clock Makers’ Tools.—Mr. Morris 
Coben, of Leeds, forwards his list ef tools and 
materials. We noticed his handy little drill on p. 
483, Vol. XXV. 


How to Make your own Telephones is a fnll- 
size drawing of the powder-box arrangement, with 
brief directions for making two telephones for 53. 6d. 
Itis published by John Heywood. 


The Model Foot Lathe.—Messrs. Blakey Bros. 
and Emmott, of Halifax, have sent us a photograph 
of their model foot-lathe—a specialité of theirs 
which deserves attention from those about to pur- 
chasea lathe. Their sets of turning tools are well 
known to our readers, and these photographs will 
show any intending purchaser what he is to have for 
his money. 


Corn as Fuel.—The American Agriculturist 
for April says :—‘‘ Some journals, whose conductors 
know very little about corn-growing, and other things 
in the West, make their annual outcry in regard to 
the extensive consumption of corn for fuel, which 
they consider a great and inexcusable waste. Sup- 
pose the Nebraska or Minnesota farmers were to sell 
two tons of corn for six dollars, and buy half a ton 
of coal for the money, and the corn were at once 
taken to a distillery and turned into whi-key. Would 
this be any better? The farmer would probably 
have to make two journeys of ten or twenty miles 
each with his loads, and be out of pocket at least 
six dollars by his trade. The fact is, corn is an 
excellent fuel, and although it may seem at first 
sight to be wrong to burn up an article of food, 
yet it is but a mere sentiment which overlocka the 
fact that to warm one’s self by a fire, and to do 
the same by the consumption of food, are in the 
end precisely (F) similar in effect. If more warmth 
can be procured hy consuming, in a stove, a dollar’s 
worth of corn, than a dollar’s worth of coal, it is 
a legitimate use for the corn; but when there is 
neither coal nor wood at hand, what should these 
people do when the winter’s cold pinches, if the corn 
from their weli-filled cribs could not supply them 
with fuel?“ 


SCIENTIFIC NEWS. 


— — 


yh ROTHER instance of the fact that great 

discoveries are frequently made simul- 
taneously by independent observers was 
announced at the last meeting of the Society 
of Telegraph Engineers, after Mr. Preece had 
delivered his lecture on the recent discoveries 
of Prof. Hughes. It appears that Mr. W. L. 
Scott has been investigating in the same field 
as Prof. Hughes, and has devised an instru- 
ment which he calls the magnophone. In his 
first experiments Mr. Scott found that to 
increase the volume of sound from the tele- 
phone it was only necessary to increase the 
weight of metal in the diaphragm, but instead 
of increasing the thickness of the plate he 
discovered that it was better to use several 
lamine perforating all but that nearest the 
magnet. Iron filings formed the next step, 
with results so promising that other substances 
in a finely-divided state were tried—precipi- 
tated silver, pure iron, mercury, and platinum 
—the last named being most sensitive to sound. 
As already pointed out by Prof. Hughes, 
mereury answers all purposes, but instead of 
charcoal as the porous holder of the metal, Mr. 
Scott used pumice or asbestos, from which he 
cut the phonophoric tablets, spheres, or cylin- 
ders. The results are identical with those 
obtained by Prof. Hughes, and if Mr. Scott 
discovered the phenomena before the reading 
of Prof. Hughes’s paper, so far as he is perso- 
nally concerned it is a pity he did not make 
them public earlier. We shall, probably, pub- 
lish further particulars of the magnophone 
next week. 


Prof. Spencer F. Baird is to succeed Prof. 
Joseph Henry as Secretary of the Smithsonian 
Institution. Prof. Henry’s funeral was attended 
by the President and other members of the 
United States Executive, and Congress ad- 
journed for the day. 


Mr. W. Spottiswoode, F.R.S., will succeed 
Dr. Hooker as president of the Royal Society. 


The Earl of Dufferin has accepted the presi- 
dency of the Royal Geographical Socicty. 


For his Rede lecture, delivered on Friday 
last, Prof. Clerk Maxwell selected the subject 
of the telephone. ‘here was a very large 
attendance both of Senate and undergraduates, 
the telephone harp being on view at the Geo- 
logical Museum, whence its tones were trans- 
mitted to three telephones in the Senate-house. 


The conversazione of the Institution of Civil 
Engineers will be held at the India Museum, 
South Kensington, on Monday next, June 3, 
being the fiftieth anniversary of the granting 
of the Royal Charter. There will be a very 
large gathering of scientific men in all branches, 
but, with the concurrence of his colleagues, Mr. 
Bateman has decided not to invite ladies. 


The Times is responsible for the following 
extraordinary announcement :—‘ Chelmsford, 
May 20. At Parslcw Hall, High Ongar, to-day, 
the lightning ignited a quantity of unslaked 
lime. The flames were communicated to an 
adjoining lodge cottage,” &. One would 
have thought that a newspaper reporter was 
sufficiently acquainted with lime to know that 
if it ever had anything inflammable in it it 
must have been burnt out in the process of 
conversion into“ unslaked lime.” 


Mr. J. L. de Montoison has obtained a patent 
for a substitute for coffee. The stones of dates, 
well washed and freed from saccharine, are 
roasted and ground in the same manner as 
coffee ! 


An application “not proceeded with” 
sought protection for a “new ” lubricant pre- 
pared by adding powdered talc to a mixture of 
boiled oil and grease. 


The “fireless locomotive ” has been tried in 
France on the tramway from Reveil to Marly- 
le-Roi. The reservoir or“ boiler”? was charged 
with water heated to 356° Fahr., giving a pres- 
sure on the valve of 130lb. per square inch, and 
the engine being attached to two carriages 
ascended a gradient of 1 in 20 at the rate of 16 
miles to the hour. The fireless locomotive is a 
successful machine, but we suspect in this case 
the gradient should be 1 in 200. 
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Messrs. Hardy and James, two Scotch engi- 
neers, have invented a simple compressed air- 
engine, and experiments have been recently 
made in New York with a car propelled by its 
means. The 2nd Avenue Failroad Company 
are so satisfied with the results that they are 
fitting up several cars with the machinery. 


The Lockport (N.Y.) Heating Company 
appear to have carried out their scheme of lay- 
ing on heat in the shape of steam in a success- 
ful manner, over 200 houses being supplied 
from the company's mains. The pipes are 
clothed with a thin layer of asbestos paper, 
then a wrapping of Russian felt, and over all 
a coat of Manilla paper. They are then inserted 
in timber logs, bored a trifle larger than the 
clothed pipes, and laid in the streets like gas 
mains. The pressure is 35lb. in winter. 


The following incident has lately been related 
by Prof Ricard, in Bohemia :—A child’s drink- 
ing glass was bought one day at Saaz, for 
about 66 kreutzers, and during six months it 
sustained its character of toughened glass. 
But one evening in the seventh month, about 
9 o'clock, after having been used for drinking 
sugared water, it was placed, with a silver 
spoon in it, ona large oak table. Suddenly I 
heard from my room a violent explosion, like a 
pistol shot, and a metallic sound. I hastened 
in and saw, scattered all over the floor, needles 
and fragments of glass; and not only the floor, 
but the bed, the table, the curtains, &c., were 
covered with them. I sought everywhere for 
the cause of the explosion, and at last I noticed 
that the child’s drinking glass was no longer 
there. The empty glass had burst without 
apparent cause, without the approach of a light, 
and with a force so extraordinary that all the 
inhabitants of the house were frightened. I 
mention this incident, not only for information 
of chemists and natural philosophers, but also 
to show to families that their articles, stated to 
be unbreakable, may cause not only fright, but 
serious injury. Such an explosion is doubtless 
caused by some change in the extreme tension 
of the fibres of hardened glass. 


All musical instruments worked with the 
bow, and especially the violin, present a strange 
phenomenon in the production of certain acute 
notes, the emission of which is hard and dis- 
agreeable. It has been vainly tried to correct 
the bad quality of these defective notes, which 
are avoided as much as possible. In a memoir 
recently published by M. Dien, a remedy is 
announced. Hitherto the short part of the 
string above the bridge has not been considered 
to influence the sonority of the principal part, 
but really it vibrates simultaneously, though 
very weakly, with the latter, and its vibrations 
cause the interferences to which are due the 
unpleasant effect in question. M. Dien has 
accordingly experimented by tuning these pro- 
longations of the strings to the unison or 
octave of the defective note; and this he does 
by applying small movable nuts to the pro- 
longed parts, which can be adjusted as desired. 
The rectification thus effected is said to be 
quite complete. M. Dien also describes a 
means of annulling the resonance of the minor 
seventh in the grave chords of the piano. 


The velocity of propagation of waves pro- 
ceeding from electric sparks has been found 
by M. Moch to amount to 700m. in the first 
eight centimetres of the wave's course; but it 
descends to a value less than that of the 
ordinary velocity of sound, after a passage 
through 1 metre. 


A new electric lamp, with incandescence 
acting in free air, has been described to the 
French Academy by M. Regnier. A thin rod 
of carbon, pressed laterally by an electric con- 
tact, and forced, in the direction of its axis, on 
a fixed contact, is traversed between these two 
contacts by a pretty powerful current, and 
becomes incandescent in this part, burning and 
thinning towards the extremity. As the end 
gets used up, the rod, continually pushed on, 
slips in the elastic contact, and is thus kept up 
against the fixed contact. The heat developed 
by passage of the current in the rod is greatly 
increased by the combustion of the carbon. An 
apparatus made on this principle is said to 
give a clear white light with four Bunsen 
elements. With a more powerful battery, 
several lamps on this system may be lit. 
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A German patent (we learn from Ding. Pol. 
Jo.) has lately been granted to Dr. Zernikon, 
of Oderberg, for production of artificial stones 
by boiling of mixtures of mortar. The chief 
constituents of the stone’s mass, sand and 
slaked lime, are known to show great resistance 
to atmospheric influences. By boiling (accord- 
to the patentee) a combination of silica and 
lime takes place; and the hardness of the 
mortar, petrified by aqueous vapour, even in- 
creases by absorption of carbonic acid from the 
air. The specimen-pieces show throughout the 
hardness of good natural sandstone; they are 
now about a year old, and must have gained in 
hardness, for shortly after casting they could 
still be cut with the knife. Cracks and fissures 
are nowhere observed, and are hardly to be ex- 
pected in future, as the combination of lime 
and sand, under action of hot water, is effected 
only at such small degrees of heat (between 
120° and 150°), that a reduction of the lime 
hydrate to free caustic lime cannot have taken 
place. As regards cost of production, the price 
of the raw materials—80 to 90 per cent. sand, 
and 10 to 20 per cent. slaked lime—will scarcely 
be higher than that of clay for bricks. The 
time of heating is nearly the same in both cases, 
but the heating for bricks requires nearly a 
white glow, whereas for the mortar-stone it has 
only to be brought to 150° C. ; thus there is con- 
siderable saving in fuel. The mode of forming 
the prism-shaped stones is similar to that of 
machine-made bricks, where they are pressed 
through a mouthpiece. All expenses of manu- 
facture included, 100k. of the mortar-stones, of 
prismatic shape, cost about 2 marks. 


Prof. Coutance, of Brest, has recently called 
attention to the advantages presented to 
physiologists by acephalous mollusca, espe- 
cially Pecten mazimus, for analysing the most 
interesting and delicate phenomena of muscular 
action, without having recourse to the appara- 
tuses at present employed. Experiments may 
be made on the animals and muscles intact, so 
that the complications connected with vivisec- 
tion are avoided. The Pecten marimus has an 
enormous adductor muscle (of about 26 
grammes weight) placed between two movable 
levers, the valves, whose movements manifest 
those of the muscle itself, and may be amplitied 
by means of a long needle attached to one of 
the valves; thus muscular contractions and 
elongations of fractions of a millimetre may he 
translated into centimetres on a scale. M. 
Coutance has made many experiments of this 
kind, trying the effect of various stimuli, 
anwsthetic agents, &c. Among other things, 
he has been able to prove that certain fibres of 
these adductor muscles are designed to bring 
back the valves, others to retainthem. Hehas 
also tested the muscular strength of a number 
of common acephala, referring it to unit of 
surface, the square centimetre. 


In the spinning mill of Troullier and 
Adhemar in Epinal (we learn from the Bulletin 
de Mulhouse), the system of electric lighting 
has been adopted. One-half of a large hall of 
2,646sq.m. is thus lit with four electric lamps 
in place of 60 gas flames; the other portion will 
be lit in the same way shortly. The lamps 
now used have been in action 3 months, and 
the results are highly satisfactory, The light 
is inclosed in bells of ground glass, at a 
height of 33m. above the ground. The 
workmen have no complaints to make about 
fatigue from the bright light, but prefer 
the light to gas. The shadows cast by 
pillars, belts, &c., are not troublesome, be- 
cause the light-rays cross each other, and are 
largely reflected by the whitewashed roof and 
walls. The light burns quite regularly ; inter- 
ruptions are very rare, and never occur in all 
the lamps simultaneously. According to Heil- 
mann and Schneider’s experiments, the four 
lamps would correspond to at least 320 gas 
flames. The light is produced by means of the 
excess power only of a hydraulic motor; this 
makes the arrangement very economical. The 
electric light further does not cause the work- 
men inconvenience through heat, whereas the 
former gas system sometimes soon rendered 
stoppage of work a necessity. 


Prof. Hughes’s important discovery in con- 
nection with the telephone was brought before 
the French Academy, at its séance of 13th of 
Alay by M. Du Moncel. 
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[We do not hold ourselves responsible for the opinions o 
yur correspondents, The Editor respectfully requests tia! ait 
rommuntoations should be drawn up as briefly as possible. j 

AU communications should be addressed to the Editor of the 
aa Mecuanic, 31, Tavistock-street, Coveni-garden, 


All Cheques and Post-office Orders to be made Payabl to 
J. PASSMORE EDWARDS., 

„In order to facilitate reference, Correspondents, when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears. 

“ I would have everyone write what he knows, and as 
mnch as he knows, but no more; and that not in this 
only, but in all other subjects: For such a perron maj 
have some particular knowlelge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of hia, 
will undertake to write the whole body of physicke: a vice 
from whence great inconvenienves derive their original.” 
—Montaigne’s Essays. , 

— — 


MICROSCOPICAL. 


(14381.]—R. H. HERBERT (query 32945) wants to 
apoil his good tin. objective. He cannot have peue- 
tration and definition. An objective which focuses 
well on half a dozen planes at once has no exact 
focus at all. Apparently he wants an objective 
which would not require the slow motion while 
observing. But if he wants to see the whole of a 
flea at once he must usc a lower power. Hecannot 
improve his present objective—he can on!y spoil it. 
He must rest satisfied with its sharp definition“ 
on a little of the object. He cannot do what he 
wants with any eyepiece. 

Some time ago the use of the screw. eollar on 
objectives had considerable attention in your pages. 
Bearing on this question I think the fcllowing 
remarks of Mr. J. W. Stephenson, printed in the 
present number of the Journal of the Royal Micro- 
scopical Society, are worth attention. Mr. Stephen- 
son says :—‘‘In the use of the microzcope few 
things are perhaps more difficult then the offective 
application of the adjustment collar of a large- 
angled modern objective. Not only is the best point 
of correction dificult to obtain, but in many cases 
it is impossible to do justive to the probably other- 
wise excellent character of the lens. In fact, so 
indeterminate is the best point, that an objective 
thrown out of adjustment would scidom be brought 
back to tbe identical number on the scale, if re-ad- 
pute’ by any ordinary observer, even on a well- 

nown object. If this be so on an object witu 
which one is familiar, how much more difficult must 
be the examination of an object the structure of 
which is perhaps wholly unknown?” I do uot wish, 
Mr. Editor, to re-open an old controversy, but I 
wished to call attention to these remarkable state- 
ments as to the practical value of the adjustment 
screw by one who is reputed a clever man, and who 
is somebody, and nota mere nobody like myself. 
I would further notice that most of us come under 
the designation of ordinary cbservers,“ and that 
we do want at times to study objects whose struc- 
ture is wholly unknown.” 

Perhaps it may interest some of my fellow-readers 
to know that I have now had Melicerta in ene 
vessel continuously for over a year. I have read 
that even three or four months is a lone time to do 
this. At the risk of being deemed unskilful, I must 
own that during this long period I have never seen 
a single peliet laid, though I bave watched for hours. 

“F, A., query 32929, aska for a good cement 
for aquariums. If he takes equal parts of red lead, 
genuine white lead, and dryers, he will have no 
trouble in making an aquarium water-tight if his 
framework is metal. If it is wood he can make it 
hold water for a time, but probably not pcrinanently 
by any cement he can use. 

% Theo Izod,” letter 14360, evidently fails with 
hia injections from using too much force. Time 
and patience are necessary, but long practice is 
required to produce anything equal to professional 
work. His remarks on lenses will be interesting 
no doubt, but he need rot condemn beforehand 
any lens merely on account of its poszessing resol- 
ving power. Essex, 


ON THE MEASUREMENT OF THE APER- 
TURE OF MICROSCOPICAL OBJEC- 
TIVES. 

[14382.]— IN acknowledging the courteons and 
kindly-expressed letter of Mr. Wenham in the 
ENGLISH MECHANIC for May 21, page 266, we 
regret, in reference to its last paragraph that we 
omitted to state in our last that all our experiments 
wero conducted as described in our letter in the 
ENGLISH MECHANIC of Feb. loth—viz., with a 
amall stop under the ficld glass. If Mr. Wenham 
were to repeat his experiments with a stop of, say, 
tin. in that po-ition, he would probah'y find the 
cause of the discrepancy of our respective exeri- 
ments. Such a stop does not affect the size ot the 
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telescopic field. We shall be interested in the 

results of the new system of measurement sug- 

gested by Mr. Wenham. Richd. Nickolas. 
Jersey, May 24. Martin M. Bull. 


MICROSCOPICAL HISTOLOGY. 


(14383.]—IN reply to Theo. Izod (letter 14360) I 
do not quite agree with him that amateurs cannot 
mount and prepare injections so well as professional 
ones. I had lent mea few days ago some injections 
of the rat, which I exhibited at a soirèe at the Royal 
Microscopical Soeiety. and a gentleman told me that 
he had some G: rman injections which were certainly 
not better. The ones I showed were done by a 
friend of mine, an amateur. I don’t know whether 
he has tried the mode of injecting which was illus- 
trated in the MecHANiIca short time since, but I 
think he will find it superior to the syringe, as the 
pressure is more equal and steady. The slides I 
have were done by it. Diatomaniac. 


A MICROSCOPICAL GRIEVANCE. 

[11381 ]—BEING a regular reader of the ENGLISH 
MECHANIC and a microscopist, I naturally turn 
direct'y to things pertaining to the microscope, and 
am generally di-uppointed, for, instead of finding 
tomething new and interesting, it is nearly always 
(ut least, it has been for the last few months) the 
same old controversy about angles of aperture and 
resolving power of objectives on certain difficult 
tests. Not that T wish entirely to do away with the 
faid controversy, but I do think that, when a 
microscopist has satisfactorily found out that his 
1-8th or 1-10th will dot this diatom and striate that, 
he might, instead of continually doing nothing else 
but look at the same diatoms over and over again, 
exs mine the lower animal and vegetable pond-life— 
euch as Flagellate protozoa, &c.—so as to find out 
their mode of existence; he then would be doing some 
real work for the microscopic world, and his dis- 
coveries would be hailed with delight. Jepepy. 


PROFESSOR MILLS ON DESTRUCTIVE 
DISTILLATION. 


[11385.]—Ir was not my intention to have replied 
to Prof. Mills’ letter (No. 142614), but as he might put 
a different meaning on my silence, I venture to give 
a few explanations, which I think are to the point. 
My letter (No. 14236) contained simple facta, and 
any man practically acquainted with the distillation 
of tar will agree with it; therefore the signing of my 
name to it can really make no difference, and I still 
adhere to the nom de plume I selected. 

Prof. Mills takes very good care not to go into the 
particulars of the principal statements made by me, 
but contents himself with the very comforting (to 
him) remark :—‘‘ It is bis miafortune that his figures 
do not agree with mine.“ No doubt it is a misfor- 
tune. 

I now take one or two ef his asscrtions in his 
letter, p. 170, and contrast them with his book and 
my quotatious in letter 14236. 


1. In the manualette, p. 23, paragraph 19, 
„modern tar is as a rule heavier than the liquor; 
this must necessarily be the case where naphthalin 
is produced in quantity.” In my letter I said: 
„All coal tar is heavier than water, not because it 
contains naphthalin, but from the bulk of its com- 
ponent parts being heavier than water. Prof. Mills 
in letter 14264 enys: I bave to remark that I have 
nowhere suggested, as he seems to imply, that 
naphthalin is the only cause of coal tar being heavier 
than water.” If Prof. Mills will read my letter 
carefully he will find that the word“ ouly ’’ does not 
appear. I will leave this to your practical readers 
to judge who is in the right. 


2. To quote again from the mannuelette, p. 23» 
paragraph 19 :—* The steam brirgs over about 10 
per cent. at most of light naphtha (sp. gr. 0°78 to 
0:53). In my letter I said, I should very much 
like to be let into the secret of obtaining 10 per 
cent. of naphtha, sp. gr. 78 to 83.“ In Prof. 
Mills’ letter he says: I have not said that tar 
yiclds 10 per cent. of (light) naphtha, but 10 per 
cent. at most of light naphtha.” The only omis- 
sion on my part was the two words at most, but 
this omission is most insignificant, as Prof. Mills 
earefu.ly gives in the manualette the sp. gr. Ae I 
said betore, no coal tar yields 10 per cent. (I choose 
to take the maximum quantity stated in the 
manualette) of naphtha, sp. gr. 78 to 83, it is the 
gravity I object to in conjunction with the quantity 
that I ridicule. Hud Prof. Mills experimented with 
crude coal-tar naphtha Łe ought to have known that 
the sp. gr. varies from 850 to 900, the bulk being 
nearer to the latter than the former gravity, and his 
theoretical knowledge should have told him that 
coul-tar naphtha is chietly composed of benzole, 
toluole, cumole, &¢. Pure benzdle bas a gravity of 
88, pure toluole 87, and nore of the series fall 
b-low 85. It seems inexplicable to me how he can 
produce a coal-tar naphtua, sp. gr. 78 to 83. 

3. On p. 11 of the manualette, Prof. Mi l; says: 
— Olive oil and charcoal have both been used as 
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purifiers of the gaseous ammonia; but the former 
absorbs ammonia to little purpose; the latter 
oxidises it to nitrate. The proper purifier is lime 
placed in still.“ In my letter I say, using lime to 
disengage the gas is a very old process, but it 
requires something else to deprive the gas of its 
impurities.” Prof. Mills writes in his letter, I 
have expressly warned my readers that rigorously 
pure ammonia cannot be prepared by any direct 
rocess from the watery liquor in the paraffin 
industry, and have pointed ont that there is still less 
chance with ordinary gas liquor. I have not said 
that pure ammonia can be obtained thence, either 
by the lime process or any other. The lime process 
is not mine. It has been worked for years with 
excellent results.” It seems to me that my reading 
of Prof. Mills’ manualette is the only one. If the 
proper purifier is lime placed in the still,“ it surel 
: means that lime placed in the still is a purifier. 
say that it is no purificr at all used thus, and I am 
astonished that any man professing to understand the 
manufacture of ammonia could make such an 
erroneous statement. If the many hundreds (?) of 
manufacturers (tar-distillers and ammonia-makers, 


I presume) are working according to Prof. Mulls’ | gig 


manualette, they must be groping in the dark. Had 
my assertions in letter 14236 been wrong, then I 
should have stood convicted of four misrepresenta- 
tions; but as such is not the case, I tax him with 
having made statements likely to lead the novice 
astray, and I must say that I cannot reconcile his 
letter and manualettc, the statements in each being 
at variance. Destructive Distillation. 


ABRSENICATED VIOLET POWDER. 


[14386. —IT appears that a large quantity of violet 
powder, intended tor application to the skins of ladies 
and infants, has been introduced to public use which 
contains arsenic in considerable quantity; it is 
therefore very desirable that every one who has any 
of this substance in use should make sure of the 
absence of this poison. It would seem almost in- 
credible that any one could be so monstrously wicked 
as to substitute arsenic for starch in a substance 
expected to be perfectly innocent, and left about 
without euspicion of danger, but the fact appcars to 
be established. The effect of the poison upon the 
skin is to produce great irritation and a trouble- 
some rash, but conzidering the readiness with which 
children put everything within reach into their 
mouths, much more serious dangers may be appre- 
hended. It appears to me that should any oro be 
so killed“ accidentally,” the seller or manufacturer 
of the substance would find themsclves open to the 
penalties of wilful murder, because a person who 
recklessly does acts likely to result in injury ‘or 
death is supposed to contemplate the probable effects 
of his action, and it is difficult to conceive of any 
action which could be more justly brought within 
this legal principle. Sigma. 


(14387.]—IT has been clearly proved that a great 
many people are colour-blind. From an intimate 
acquaintance for forty years with courts-martial, in- 
quest, inquiry, judicial, and, lastly, with eccle- 
siastical courts, ] am satisfied a majority of pcople 
are evidence-blind—that is to say, they are incapable 
of weighing evidence, and that no instruction or 
training will remedy this defect; it is hereditary. 
When the “‘ bell-wether’’ is not present they go all 
astray, and hence the queer verdicts we are con- 
stantly treated to. Has any one else observed this? 


Adowlut. 


LUNAR CRATERS THEBIT, VITELLO, .' 
AND DOPPELMAYER, 


[14388.]—I BEG to thank F. R. A. S.” for his 
kind promise (let er 14296, p. 215), to look up the 
lunar crater Thebit. When he has had an oppor- 
tunity of doing so perhaps he will oblige us with 
observations of his respecting its features. I should 
bo glad to know whether he thinks the minuto 
point of light noticed by me in the smallest of tho 
tkree craters procecded from its central cone. I 
have referred to his skctch (Vol. XXV., p. 632), 
and it evidently confirms much that I saw. 

May, 13d. 9h., I had a good view of the craters 
Vitello and Doppelmayer, and the region between 
them. On referring to the lunar map accompany- 
ing Mr. Webb’s Celestial Objects,“ I found both 
these craters shown as being entirely surrounded by 
a wall or rampart, but on examining the craters I 
saw this was not the case. Vitello had its rampart 
continuous and perfect, but Doppelmayer preseuted 
only a semi-circular rampart on the cast side—the 
other pert appeared to have been brokcn away; at 
Least, eaw no trace of it. The central mountains, 
both in Vitello and Doppelmayer, were very distinct, 
and east of the one in Doppelmayer was a ridge, and 
a little southward were two prominences. The 
formation (Lee) which Mr. Webb shows as connect- 
ing Vitello and Doppelmayer, appeared to me to 
be the remains of two large broken rings that had | 
at some time. apparently intersected each other. I 


took a sketch at the time, and am induced to send | unnumbered. On the following evening x was 


it to you with tl ese re unrks, tt rough having read | visible pretty easily. 


I was using my 2}in., 115 


Mr. Dennett’s ‘etter (14332, p. 242) by which I power. 


perceive he has been directing hs attention to these 


craters. Comparing the time and date of his obser- 

vation with mine, it is clear I must have observed 

the craters under about the same illumination as he 
id. E. Mawe-Smith. 


POLARIS. 


l INCLOSE a diagram of the stars near 
Polaris, as seen with my Sjin. Newtonian on May 
18, 1875, and subsequently. I shall be glad to hear 
whether other observers can see more than thirteen 
stara in the same region. The bright star in the 
centra is Polaris—the small one close to itis the 
well-known companion—the two brightish stars near 
the top of the diagram are the wide pair that are 


sometimes mentioned as helping inexperienced ob- 
servers to find the close companion by showing the 
direction in which to look for it. I sball also be 
gind to see a diagram of the two new companions 
which are said to have bcen lately discovered. 


A. Woolsey Blacklock, M.D. 
Gateshead, May 20. 


NOTES ON OUR SATELLITE. 
[14390.] — NEIGHBOURHOOD OF PLATO. — On 
1878, May 11d. 10h., I managed to outline the ap- 
pended diagram before the moon was enveloped in 
clouds. It will be seen that Schröter's x is very 


differently placed to where Gaudibert (ENGLISH | f 


MECHANIC, Feb. 1, 1878) shows it. The terminator 
lying along Longomontanus E. wall, through 
Rephœan Mts., and a diameter E. of Condamine. 
Detinition very fair. Sebröter's x very easy in 
position shown. I took the oject north of 3 for a 
ring, but Gaudibert describes it as“ a large mound, 
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whose surface is very rongh.““ 1 and 6, at either 
end of x (and which I tock for hills), were very lucid 
close to x. A appears to be omitted by Gaudibert, 
wko gives two hillocks in place of a, but leaves them 
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THEBIT.—If Mr. Mawe Smith carefully examines 
the walls of this crater he will find, under favour- 
able circumstances, a craterlet in the position that 
he shows the white patch. I have seen it once with 
my 24in., but that was after a knowledge of its 
existence, having first seen it 1877, Sent. 28, when 
using Sin. aperture of one of With's 94in. mirrors, 
and a power of 132 or 215, I forget which. 

Now I am going to say a few words of caution to 
young observirs. Inthe ENGLISH MECHANIC for 
Sept. 28, 1877, Thebit is figured by me. In that 
sketch there are two depressions marked in the 
position of hillocks shown on the figures of 
„F. R. A. S.“ and Mr. Smith. I have since seen 
them as hillocks. Compare this with my observation 
of Schröter's x, given above, when the two craters 1 
and 6 were seen as hills. In both cases I was using an 
eyepiece to which I had not become accustomed. 
This looks very much as if great caution should be 
exhibited in the use of instruments until the 
observer has become perfectly used to them. 

I note what Mr. J. T. Stevenson (14355) mentions 
with respect to the licht spot W. of Picard. I 
have it under constant observation, and will endea- 
vour to say something about it before long. I may 
mention now that there are variations exhibited 
sometimes which somewhat baffle the obrerver. 


Frank C. Dennett. 
10, Terminus-terrace, Southampton, May 24. 


SIRIUS. 

14391. Wirz reference to the blue tint of 
Sirius (letter 14334) my attention was likewise called 
to it last winter by an inexperienced observer. The 
answer I then gave I believe to be the true explana- 
tion—viz., that as the brightest object then visible 
it was mentally compared with the ruddy tint of 
Mars, which had lately been the most conspicuous 
object in the midnight sky, and consequently it 
seemed more blue than usual. Careful observatien 
with my Gin. Calver failed to convince me of any 
real change of colour. A. H. 8. 


THE DOUBLE STAR CASTOR. 

[14392.]—I HAVE to thank “F. R.A. S.” ! Mac,” 
and Arcanum ” for thcir very full replies to my 
query (32612) respecting the distance of the com- 
ponents of Castor. In reply to tho letter signed 
Kelby, No. 14353, puge 212, I think far too 
highly of Slugg's Observational Astronomy to 
wilfully misrepresent the work, aud I may explain 
that no one could have been more astonished than I 
was to see tin. given in my query as the distance of 
the comites. It appears to have been a slip of the 
compositor, as I distinctly marked the figure 4 with 
two signs, thus, 4”, meaning Of course 4 seconds, 
as stated by Slugg.“ I thought the mistake so 
palpable that no one could have been misled by it or 
I would have corrected it sooner. 

I think Poor Student” (query 32956) would 
find“ Slugg’s ” book just what he wants, as it con- 
tains excellent diagrams of the leading constellations 
showing the various double stars and nebulæ, and the 
price is only 4s. 

The ‘ People’s Atlas of the Stara,” published by 
Gall and Inglis, price 1s., is also a very handy book 
or identifying stars down to about the fifth magni- 
jude. I should not recommend Poor Student ” to 

geta higher power than 150, as the loss in light will 
be so great with a bigher power as to more than 
neutralise any increase in the size of the object. 


Argus. 


MIDLAND ENGINES.—To “R. N. H.“ 


[14393.]—In my letter, p. 190, I gave the details 
of the cylinders, wheels, aud the tractive force of the 
four classes of Midland engines, which are built 
upon a somewhat similar design—namely, the 134, 
96, 1282, and 1353 classes. R. N. H.,“ p. 244, 
will at once cea that I purposely omitted to give the 
details of the bogie engines, as thev nre of quite a 
different class to the one illustrated in my letter. 
There are two classes of express bogie engines. The 
first, Kitson’s 1312 class bas cyliuders 174 x 26; 
coupled wheels, 6ft. Gin. diameter; tractive force, 
102-Us3ib. The second or 1522 class, built by Dubs 
and Co., has cylinders 18 x 26; coupled wheels, 71t. 
diameter; and a tractive force of 100°285lb. 

The*engine, No. 899, about which R. N. H.” 
asks, is one of tho 890 to 909 class, built by Neilson 
and Ce. in 1871, from the late Mr. Kirtley’s design. 
Several of these engines have lately had the old 
bell chimneys replaced by Mr. Johnson’s chimneys. 
This is a great improvement to their appearance- 
The reason that the new engines are without bogies 
is, that a serics of experiments has fora long time 
bern made with two classes of express engines (tho 
1290 and the 1312)—the former run on six wheels, 
the latter have a lending bogie. After an eight 
months’ careful trial the result was that both classes 
did their work splendidly ; one ran as steadily as the 
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other, and the coal burnt was the same. A trial is 
now being made with some of the 1322 elass of 7ft. 
bogie engines and some of the 1353 class. These are 
also both working most satisfactorily. The 1353 
class are great favourites, and have the advantage 


of four leading axle boxes and a horizontal line of 
motion. 
May 22nd. C. E. 8. 


RAILWAY SIDINGS—ANNETT’S 
SAFETY LOCK. 

[14394.]— IT frequently happens that outlying 
sidings are made which have not enough traffic to 
require a signalman to be stationed at them, and 
yet are situated at too great a distance from the 
station signal-Lox to be worked and interlocked with 
the signals in the ordinary manner. To extend the 
security of the interlocking system to outlying 
siding points, Annett’s safety lock has been invented. 
The » Kae ts shows a siding in communication with 
the down main line. 

Both the main line” and the “ safety“ or 
“ leading ” points are connected by rods to a single 
lever fixed in a frame by the side of the line, and 
fitted with an Annett’s safety lock. A duplicate 
lock is also fitted to the “ down main line ” signal 
levers in the station signal-box. 

One key only of a special pattern fits both locks, 
and it is so designed that after being used in either 
lock it cannot be removed without securely locking 
the points or signals in the proper position, or, in 
other words, the signalman at the station signal- 
box cannot part with the key for use at the sidiug 
without having his distant and semaphore signals 


locked at danger. As soon as the key is removed 
the signals remain locked beyond the control of the 
signalman until the key is brought back again. In 
the same way, when the key is used at the siding it 
cannot be taken out of the lock until the points have 
been locked in tlie proper position for the main line. 

When the shunting” is finished at the siding 
the train proceeds, and the porter or other person 
5 for the duty locks the points and carries 
the key back to the station, when it unlocks the 
signals and the ordinary working is resumed. When 
a siding is made upon a single line,“ it is usual to 
make Annett's key a part of the ‘‘train staff.” 
This insures safety, as the siding points cannot be 
used by a train unless the driver is in possession of 
the train staff and tho staff and key, after 
being used cannot be taken away from the siding 
until the points are securely locked. 

Annett’s safety lock is being largely introduced 
by Messrs. Saxby and Farmer, and the practical 
working of the system, especially upon single lines, 
is most satisfactory. 


May 22nd. O. E. 8. 


THE GAS ENGINE. 
(Continued from page 64.) 


[14395. ]—No. 252 (1877) Dugald Clerk, analytical 
chemist, Glasgow, Improvements in motive-power 
engines working with hydrocarbon gas or vapour.“ 
This invention relates to motive-power engines in 
which the power is obtained by igniting hydro. 
carbon gas mixed with a suitable proportion of air, 
and the object of the improvements ig to render such 
engines more economical and otherwise better than 
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existing gas-motor engines. In carrying out this 
somewhat ambitions programme any convenient 
motive-power engine, such as is worked by steam, 
is worked by a gaseous mixture, which is under 
pressure, and is supplied from a reservoir, whilst 
the exhaust passage communicates with an inter- 
raediate vessel placed between the reservoir and 
an explosion chamber. The explosion chamber is 
fitted with one or more lift valves opening into the 
intermediate chamber, and this intermediate cham- 
ber is similarly fitted with one or more lift valves 
opening into the reservoir. The explosion chamber 
is fitted with suitable valve details, and by preference 
of the kind hereinafter described, for admitting the 
necessary quantities of combustible gas and air, 
and for igniting and exploding the mixture at suitable 
interval:. When an explosion takes place the 
expanded gases open the valves into the intermediate 
chamber and into the reservoir; an increase of 
pressure is thus produced in the reservoir, and is 
retained by the immediate closing of tho valve 


between the reservoir and the intermediate chamber. | F 


The valve or valves between the intermediate 
chamber and the explosion chamber also close 
immediately after the explosion, and then those 
chambers become in a more or less vacuous con- 
dition, and in consequence a check valve in the 
exhaust passage from the engine to tho intermediate 
chamber opens and allows the exhaust gas from the 
engine to pass into the intermediate chamber. The 
pressure in the engine thus works against a pressure 
which is at intervals below that of the atmosphere. 
The partial vacuum iu the explosion chamber causes 
atmospheric air and gas to eater for the next 
explosion on simply opening the inlet valve, or the 
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supply of air and gas may be obtained otherwise, as 
hereinafter described. The admission of air and gas 
is controlled by one sliding valve plate worked from 
the engine, and there are by preference two air inlet 
ports with a single gas inlet put between them. The 


ignition is effected by means of two gas jets, 
one of which burns continually at a little dis- 
tance in front of the air ports, whilst the 
other is placed so as to direct a rat-tail jet 
of gas across the continually-burning gas jet into 
the airport. The tap of the rat-tail jet is opened by 
the slide valve just as the ports are being closed, and 
the gas getting ignited by the permanent jet carries 
the Aine sufficiently inwards to ignite the mixture 
in the explosion chamber. The gearing for working 
the admission slide of the explosion chamber is 
arranged so as, on the pressure in the explosion 
chamber exceeding a certain amount, to become 
disengaged, and so the explosions are interrupted 
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engine. It is a special feature of this invention that 
the expanded gases due to the explosion act directly 
through the lift valves on air or gases, a portion of 
which they force into the reservoir instead of acting 
on a piston as in other explosion motor engines. 
The patentee claims--first, the system or mode of 
working motive power engines with hydro-carbon 
gas, wherein there operates a gaseous mixture stored 
or accumulated under pressure through the action 
of exploded mixtures of the gas and air without the 
intervention of an air-tight piston. Second, the system 
or mode of working motive-power engines with 
hydrocarbon gas or vapour, wherein the partial 
vacuum succeeding each explosion is made to directly 
assist the exhaust of engines driven by stored pres- 
sure caused by successive explosions. Third, tbe 
combination of the explosion chamber, the inter- 
mediate chamber, and the pressure receryoirs. The 
design which this patent embodies is precisely similar 
in principle, and very nearly so in detail, to inven- 
tions previously patented by Cohade, 1585 (1860) - 
. W. Turner, 4088 (1873); Mills and Haley, 265 
(1875) ; Hallewell, 2820 (1875); and is certainly no 
advance upon the last-named patentee’s subsequent 
patent— 4988 (1876). 

No. 491 (1877), N. A. Otto and F. W. Crossley, 
relates exclusively to improvements on the Otto 
Silent Gas Engine previously described, 2081 (1876), 
and consists of the following details :— First, 
Establishing an equilibrium of pressure between 
the compressed charge in the cylinder and the ignit- 
ing charge in the slide chamber before such chamber 
communicates directly with the cylinder port. 
Second. Arranging the passage in the slide, through 
which the combustible ges for the igniting charge is 
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introduced into the slide chamber to communicate 
with a passage leading into the cylinder before the 
slide chamber communicates directly with the latter, 
in order to effect an equilibrium of pressure between 
the compressed charge and the igniting charge. 
Third. The arrangement for the cam and governor 
for working the gas supply valve or slide whereby 
the cam is moved entirely to one side of the valve or 
slide lever when the engine runs too fast, so ag not 
to effect the opening of the valve or slide until the 
speed is reduced. Fourth. Arranging the cam and 
governor for working the gas supply valve or slide, 
whereby the cam is moved entirely to one side of the 
valve or slide lever by the governor when the engine 
stops, so that the cam cannot then hold the gas 
valve or slide open. Fifth. In combination with 
the arrangement of cam and governor for the gas 
supply valve described above, the provision of a sup- 
plemental load on the governor so arranged that it 


until, from the working of the engine, the pressure | only acts on the governor when the engine is working 


becomes lower again. Instead of the supplies of air 
and gas entering the explosion chamber, in conse- 
quence of a partial vacuum in that chamber, they 
may be made to enter by moving a piston therein 
towards the intermediate chamber. The piston, 
which need not fit very tightly, is in place of the 
first partition between the explosion chamber and 


at or above the normal speed. Sixth. In combination 
with the arrangement of cam and governor to the 
gas supply valve, the arrangement of means whereby 
the cam is temporarily held in position for acting on 
the gas valve on first starting the engine. Seventh. 
The provision of means for allowing a portion of the 
gaseous charge to escape from the cylinder when 


the intermediate chamber, and it is fitted with the compressing by hand on first starting the engine. 


left valve referred to as between those chambers. 
The piston is moved slowly by the engine, and after 
an explosion is moved back to the bottom of the 
explo-ion chamber. By this arrangement the force 
due to the vacuum and, which is more than necessary 
for taking in the supplies of air and gas, is rendered 
to a great extent available in the intermediate 


Eighth. Providing on the sleeve of the cam that 
operates the gas valve, a second cam or disc so 
arranged relatively to the escape valve lever, that on 
the engine running above the normal speed, the said 
cam or disc holds the escape valve open when the 
piston is performing its outstroke. Ninth. Expand- 
ing the packing ring of the piston by means of an 


chamber in connection with the exhaust of the inner coned ring so arranged in combination with 
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inclines formed cither on the trunk of the piston or 
on a rotatable junk ring, so that on rotating the junk 
ring the said inner ring is caused to move longitu- 
dinally. Tenth. In combination with the +p'it pack- 
ing ring of the piston, the use of a second split ring, 
fitting in a groove in the first-named ring, and 
springing inwards so as to press tight at the bottom 
of the groove. Eleventh. The use in combination 
with the air supply pipe to a gas engine of a closed 
receptacle or chamber connected to the supply pipe 
leadirg from the locality from which the air supply 
is taken, and to a separate pipe leading to the air 
inlet of the gas engine. 

Nos. 775 and 776 (1877), Mr. P. W. Boulton. It 
is necessary before describing the particular features 
of these inventions, as also of No. 3620 (1876), the 
description of which was omitted in its chronological 
order, to consider for a moment the remarkable 
series of inventions hy the same patentee, of which 
the patents now before us are tha latest develop- 
ments. The fir-t of the series of patents was taken 
oa April 30th, 1864. the latest being the 28th of the 
feries on Feb. 28th, 1877. The leading object of 
the inventor has been to combine in one engiue the 
essential features of both the steam and gas engine 
by utilising the heat contai: ed in the exhausted pro- 
ducts of combustion formed by the explosion of a 
gaseous compound in a piston. Another object has 
been utilising product: of combustion when formed 
in a closed surface, having acted on a piston by 
<ausing them to pass through a boiler to raise steam 
ard pass together through a steam engine con- 
structed and worked in. Taking the teries alto- 
gether they are worthy of attentive study, ard form 
one of the most remerkable instanccs of persistent 
ingenuity to be found in inventive and industrial 
history. 


Leicester. Jno. F. Dickson. 


(To be continued.) 


CONTRACTION OF GASES. 


[14396.-—-THE law that gases contract 1-273 of 
their volume at zero centigrade for each degrce 
decrease of temperature, so tbat 273 volunies at zero 
become 273 — nat — n° is undoubtedly true; but 
the deduction that “ Lator” (letter 11335, p. 212) 
makes therefrom—namely, that a given bulk of gas 
would utterly vanish at — 273’—impiies the assump- 
tion that the gas will continue to exist as a gas 
down to absolute zero; an assumption which is rot 
only entirely unwarranted hy experiment, but is 
manifestly inconsistent with common sense. There 
can be no donbt that losg before arriving at — 273° 
all gases would condense to liquids, and then, being 
released, from tke law of Charles, which controls 
gases, would escape total destruction. Moreover, 
it is a mistake to imagine that the above law has 
any essential connection with the centigrade zero 
{which is, of course, arbitrary); it could be ex- 
pressed just as well were the boiling point of ether 
taken as starting place; but, of course, the co- effi- 
cient of contraction would differ. With respect to 
my friend’s extraordinary suggestion as to the 
service which the law we are discussing might 
render to matrrializts, it may be remarked that 
they do not need it. The body of man is certainly 
annihilated as such after death; its elemenis quit 
their complex combinations, and return to the 
world of non-living matter for a time, only again to 
pass through the marvellous eyele of life: and as to 
the Ezo, either ono of two things—either it is 
something apart from and beyond that“ mysterious 
thing”? we call matter, and then it is independent 
of material laws. or else it is an attribute of some 
wonderful combination of matter (just as tha red 
colour of magenta is an attribute of its combina- 
tion), in which case it must share the general ruin. 

Wm. John Groy. 


Newcastle-on-Tyne, 23rd May. 


TECHNICAL EDUCATION IN DUBLIN. 


14397. — Now that the attendance at the Royal 
College of Science bas been called in question, and 
that the average cost of technical education per 
head is stated at such a high figure, it would be weil 
to examine tbe matter and find out, if possible the 
cause of the low state of attendance in Irish science 
achools. I am a native of the vicinity of Dublin, and 
have attended at a class in connection with a public 
institution, taking Ist class certificate in magnetism 
and electricity, and 2nd class in chemistry. I am 
anxious to continue my studies, particularly in che- 
mistry, but cannot find a class where the second 
course is taught. Being engaged at business all 
day I can’t afford to enter at the Royal College of 
Science, as the classes are held in the middle of the 
day. I bave inquired for evening classes and can't 
find any except those held in connection with n- Hical 
echools, where you must po in for the whole course if 
you want to learn chemistry. 

Now, sir, if technical education is paid for hy the 
State it ought to be given to those for whem the 
Stute intend it—viz, for the business pronle and 
uct civil service students. E think that if tho masa 
of the students given at the Coliene of Sei-nce were 
f: alysed, it would ke found that the number is 


almost entirely, if not nltozether made up of 
imported science students, Civil Service candidates, 
and the sons of the ari-tocracy, none of whom are 
entitled in any degree te nid from the State for their 
technical education. It is absurd for the State to 
vote any sam for education of any kind without 
eecing that itis laid oat for the purpose for which it 
is voted. Now, who are the classes for whom tech- 
nical education is voted? Mo-t undoubtedly for 
business people ard tlo-e who engage in trade and 
mannfactures. How many of these classes attend 
the Royal College of Science? Few, very few, if any. 
But you will ask, are there no popular lectures? 
Well, yes, there are, at t o’clock in the evening. 
But do you think it is likely business people cun 
attend at that hour? In another scientific institution 
each course of lectures is accompanied by a special 
tea meeting; bnt admission is only given toa n«rrow 
circle and practically it is not open to the public. 


Now, it cannot be said that business people will 
not attend science lectur: s, for I was present 7 or 8 
years since at several courses when the theatre of 
the college was quite full—cften so full that you 
could not get a seat. If the Royal College of Science 
wishes to increase their number nud hold the grant, 
they will open evening classes in the next winter 
session and give technical education to those for 
whom it was intended, aud to whom only it can be 
imparted with benefit to the country. If they doso 
they will strengthen their claims to the grant and 
technical education may possibly fulfil the mission 
for which it was intended—viz., to assist in pro- 
moting the trade and manufactures of the country. 


Alexis R. 


THE COMPOUND PULLEY BLOCK. 

(14398.J— ALIQUANDO ” (let. 14323, page 211), 
is quite correct in depicting by diagram tha chain, 
Ko., of tha compound pulley block, described in my 
letter 14281, page 104, of the ENGLISm MECHANIC. 
Before describing the action of this block, let us 
first suppose that the circumference of each small 
pulley, a and b, be 1ft., and of each large pulley, A 
and B, 4ft. By rotating the pulley, B, a sufficient 
number of times, till the puliey, A, has made one 
rotation, the small pulley, a, would evidently take 
up lft. of the single chain, and raise the weight 
accordingly. Now l-t us sea what has taken piace. 
The letting out of 4ft. of chain from the pulley, A, 
passing under the bottom sheave, and taken up by 
the smail pulley b, with an additional 2ft. of chain 
taken from the skort ning of the loop (Ift. double 
chain, mark), on which the weight hangs; thus, 
taking 6ft. of chain for every foot rise of the weight, 
and B being four times larger, and taking 2 lt. of 
chain, will give a power of 21 to 1. Oa raising a 
weight, whatever length of single chain the small 
pulley, a, may take up, the small pulley, b, will 
take up twice that length, added to the lergth of 
chain which is payed out by the large pulley A, 
whatever may be the ratio; therefore, the rule is 
(2 + ratio of A) x ratio of B = the power. With 
regard to lowering, it not being strictly a self. 
sustaining block, a little resistanea would he re- 
quired, and not power exerted. I have a simple 
contrivance for holding the hand or power chain 
from running down, at the wiil of the operator, 
which will make this almost frictionlesa block self- 
sustaining. This I shall describe, with another 
new pulley block, in a future number, 


Joseph Jewsbury. 
Brookfields, Birmingham, May 20. 


THE PIERI RIFLE. 


14399. TRR Pieri rifle belongs to that class of 
arm known as ' bolt action,“ in which the breech 
mechanism works in a line with the axis of the 
barrel, and in contradistinction to that type known 
as block action,” in which the breech mechanism 
works at an angle to the axis of the barrel, caused 
either by the elevating or depressing of one end or 
of the side of the breech, as in the Scider, the 
Martini. Henry, and others. 

The Pieri rifle is of the sama type as the French 
Chasse; ot, the Rus-ian Berdan, and the Italian 
Weiterli, but is much simpler in its construction 
than either of these arms, or of the present English 
weapon—the Martini-Heary; for, whilst the breech 
mechanism of those weapons consists respectively of 
26, 25, 28, and 26 separate pieces or parts, that of 
tbe Pieri is composed of seven pieces only, which 
may be enumerated as follows :—1. Head picce; 2. 
Extractor; 3. Striker or central fire pin; 4 and 5. 
Cylinder and trigger (these two in effect form bat 
one piece); 6. Spiral spring; 7. Connceting thumb. 
screw. 

The cylinder, which has on its npoer surfacg a 
rectangular piece of metal proj-ciirg <li chily bevond 
its forward edge, and piered to tske tne trum. 
screw, and carrying the lever or hancle, by which 
the bolt is rotated and noved bac war- Hurd forward, 
is bored alu. ost throughout its entire lang- so as to 
recive within it the stuk r, spiral speing, the rear 
end of the bheul pi ce, uud trigger swing, suilicient 
metal veing lets at its rear eud to slow of a smail 


iak being bored to permit the back end of the 


SL, ee e rc ä ĩ3xL 33ͤ(—— 


striker to pass eut when the arm is ut full cock, of 
which fact the projection of tLis part furnishes an 
indication. 

The striker is greater in diameter in the centre 
than at either end, and upon this surface the spiral 
spring works. The forward end is tapered off s0 as 
to form the central fire pin, whiist the rear end is 
simply turned for about jin. toa small pin, sufficient 
in diameter to nass through the hole in the back of 
tha cylinder. Upon the fore end of the enlarged 
diameter in the centre of the striker is a raised rim, 
against which the spiral spring bears, and this 
ru sed rim again carries on its forvard end a tooth or 
projection, the extremity of which forms an inclined 
p'ane, which in its turn works into a slot (one side of 
which forms an opposing inclined plane) cut in the 
rear end of the headpiece. The rear end of the 
striker has a notch in its side to take the tooth of 
the trigger. 

The headpicee is hored taper throughout to admit 
of the pnasage of the striker. and bas the form of 
two connected cylinders of different diameters. Both 
din neters have a longitadinal groove cut in their 
surface, in which the extractor is placed. The lower 
side of the extractor is provided with a small right- 
angled projection, forming a shoulder when fitted 
to the headpiece, the object being to prevezt the 
rotation of the headviece when in the shoe of the 
brrech, as hereafter described. The lesser diameter 
of the headpiece has cut in it, besides the slot 
alrendy mentioned to receive the projection on the 
atriker, a small transverse groove, of such length as 
to allow the point of the thumbsetew suſileient 
traverse to admit of the cylinder boing turned half 
round on its axis when it and the hend piece are con- 
nected; whilst on its rear face a slight indentation 
is made in which the point of the striker rests when 
the rifle is at full cock. 

The trigger spring, which is placed in a groove in 
the lower side of the cylinder, aud is furnished with 
two testh—one to prevent the trigger spriug with- 
drawing from the cylinder, the other to take the 
notch in the rear of the striker—projects to the rear 
of the cylinder, ard terminates in a thumbpiece or 
trigcer, the use of which will appear. 

‘he thumbscrew is simply a left-handed screw 
with a larze head, milled to allow of its being freely 
turbod with the fingers, which retains the cylinder 
and headpiece in their proper positions, and prevents 
the bolt goii g entirely clear of tho breach, as will 
hereatter be seen, the object of makinz the serew 
left hand. d being to prevent its accidental loosening 
in the event of being gripped in the act of pulling 
back the bait. 

The spiral spring is not easily susceptible of 
damnge, and being rectangular in section, working 
closely on the central part of tha striker, and being 
confined, tolerably closely, inside the cylinder, is 
neiriy as effective, if broken into several pieces, as 
if inract. 

The entire bolt works in a shoe or, in other words, 
a casing attached to the end of the barrel, suf- 
ficient'y cut away on the right-hand side, in such a 
manner as to form two eccentrics, to Allow the block 
of metal on top of the cylinder, aud carrying the 
lever to fall easily into a konizontil position without 
fore and aft play, nnd having in its upper side a piece 
cut out of its entire length of sufficient width to allow 
the block to pass backward out of it, when the lever 
is vertical. The end of this shoe is finished off so 
as to form two wings, which protect the trigger and 
render it almost an impossivility to touch it off 
accidentally. Just where these wings commence a 
slight rib or bead is placed ou the outer surface of 
the breech shoe, the object of which is to prevent the 
bolt being involuntarily extracted from the breech, 
which can, however, be dono gt will by simply 
raising the thumbscrew until its head passes clear 
of the bead. On the lower interior surface of the 
shoe, and extending its whole length, a longitudinal 
groove is cut which receives the projection on the 
lower side of the extractor, already mentioned as 
preventing the headpiece rotating. The stability of 
the headpiece is necessary in order that when the 
eylinder is rotated the inclined plane on the striker 
may be forced up to that in the slot in the headpiece 
until its point rests in the indentation before men- 
tioned, the effect of which is to compress the spiral 
spring, and thus to“ full cock ” the weapon. 

In loading it is only necessary to raise the lever 
to the perpendicular, draw back the bolt (which 
action witudraws the old cartridge case) until the 
thumbscrew rests against the bead, place the 
cartridge in the breech (it need net be pressed home 
with the thumb, as in the Martini-H-nry, Snider, 
and others), push forward the bolt, ané turn down 
the lever to the horizoutal. The arm is then ready 
for firing. To do ail this only requircs three motions. 


The Pieri rifle supplies a want which with firearms 
bas long heen felt—a position of absolnte security— 
which is better than nuy“ belf cHek,“ and this is 
attained as follows: — Wen tue arm is loaded, place 
the lever at the perpendicular, press the trigger, 
which at this time is on ita edz, at same time 
ailowing the lever to fall geutly inte the horizontal. 

3y this means, owing to the glidif g action of the two 
mined planes alreary alluded to, the striker slides 
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gently forward until its points rests on the head of | into a river or the sca is, that 
the cartridge. 8 method of getting rid of it. andultogether in-xeusuble. 

Owing to the position of the trigger being on top 2. By treatment withche.nicals = Mr. Bazalvette, 
of the stock, that which to all rifle «hots is known as in opening this part of the question, says :— No 


it is a slovenly 
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the pull off, and which is so detrimental to good 
shooting, is entirely avoided, as the instant the sight 
is taken the simple depression of the end of the thumb 


chemical process can, unaided, effectually deal with 
sewage, but that its applicition must be auxiliary to 
some other process—ana, for instance, the disposal 


releases the trigger, whilst at the same time the 
rifle ia steadied by the tizhtening of the grip upon 
the stock in the act ot firing. | 

Owing to the absence of cu'ting away, the stock is 


of the sewnze on land.” If that is so, then] ask 
why not follow up the chemical process by some 
eubsequent process, if that will purify the sewage? 
. ö If we eit dry stale bread it will not, unaided, nourish 
much stronger than in any gun having an indepen- the body, but to sustain life it must be followed by 
dent lock. rome sort of liquid; but surely that is no reason we 
For the purpoze of cleaning, it must be self-evi- | skonld reject the bread. Neither, Lapprehend, should 
dent that the Pieri possesses great advantages over a chemical process for defecating sewage he con- 
any rifle of the day, as upon the removal of the bolt, demned because it requires to be followed up by some 
not only does the barrel represent a mere tube, but other procesa to complete the purification. 
tne lock mechanism is removed from all chance of 1. The lime process.—The earlie-t tried and most 
getting injured hy wet or dirt. The same remark | extensively applied method of defeeating sewage was 
applies in part to troops being compelled to throw , what is called the lime process, but it is found that 
away their arms. They need only le ve the stocka and | sewage treated with limo after a few days begins to 
barrels, which would be useless to an enemy unless smeli very offen-ively, and it has been abandoned in 
provided with the breech mechanisms of the same nearly every place where it has been tried, The 


pattern. 

Lastly, but not least, the Pieri rifia fulfils all the | 
reyuisites of a military weapon — namely, great 
simplicity so aa to be easily taken to pieces, cleaned, 
and put tozether again without the intervention of 
the armoury sergeant er the use of any tool whatever, | 
capability of withstanding rough usage, simplicity of | 
action, lightness without disturbing tha range, 
increased rapidity and accuracy of firing, simplicity | 
and certainty in the extraction of the cartridze case, 
facility of manufacture and consequent chespness, 
whilst for sporting purposes it supplies a want long 
felt, a gun that will stand rough usage, which can 
at the same time be ensily repaired in the event of 
injary without skilled lahour, combined with immu- 
nity from those fenrful accidents so frequently 
happening from the want of a position of absolute 
security. 

Asa guarantee of this arm standing rough usage, the 
Italian Ministry of Marine hare most severely tested 
some of the ritles, and, having formed a most favour- 
able opinion of their merita, ordered their frigate 
Adeiaide to be fuily armed with them some two 
years ago, with a view turther to test its powers, 
and have expressed themselves highly satisfied with 
the results. W. P. 


PURIFICATION OF SEWAGdE.—IV. 


|14100.)—THERE are three systems at present 
adopted by which sewize is dealt with for the pur- 
pose of getting rid of it :—1. By discharging it into 
the nearest river in its crude state, or into the sea | 
without any aitempt at purifying. 2. By treatinent | 
with chemicals for the purpose of extracting some 
of the valuable constituents previous to discharging , 
the liquid iato the rivers, and utilising the solids as 
manure, cement, &3. 3. By applying the sewage 
to land by irrigation and filtration. I will now 
shortly discuss each of these systems, but I will not 
attempt to enter into the merits of all the different 
processes that have been proposed in the different 
systems. I must confine myself to a few remarks on | 
the processes with which I have had some practical 
experience. 

1. By discharging into the nearest river.—Town 
Councils and Local Boards of H:alth have a pen- 
chant for getting rid of their sewage by discharging 
it in its crude state into the ncarest river without 
the slightest regard to any nuisance it might cause 
in the immediate reighvourhood of the outfall, or 
any aunoyance it might cause to their neighbours 
farther down the river. They do not appear fo care 
if the sewage should contain sufficient poisonous 
matter to kill all the fi-h in the river. All that 
corpor one appear to care ahout, when dealing 
with sewage, is how they are to get rid of it from 


Rivers’ Pollution Commission report :—" The lime 
process has been a conspicuous failure whether as 
regards the manufacture of a valuable manure or 
the purification of the offersive liquid.“ I quite 
agree with that report when anpliel to the lime pro- 
ccas as hitherto carried out; but the lime process 
has not vet beenexhansted, There are several methods 
of using lime in conjunction with other gubstunces 
that have not yet been tried on a large scale, 
although they have been tried oa a laboratory scale 
aud proved very successful. 

2. The A. B. C. process.—T tried that process 19 
years ago (I think that was before it was patented) 
with the sewaga of a water-clozet towa of 5,000 
inhabitants, aud found the process to be worthless 
as a purifying agent, although ib possessed consider- 
alle power as a precipitating agent, but the process 
neither deodorised nor purified. I tried the alum, 
blood, and clay, in various proportions, both by 
mixing them and using them separately; but I failed 
in every instance to purify the sewage by that pro- 
cess, and I abandoned it for a better one. 


3. Sulphate of alumina and milk of lime.—T 
tried this process at the same works on which I 
tried the A. B. C. procesa, and abandoned it for the 
samo reasons. I mixed the clay, sulphuric acid, and 
milk of lime in various proportions. I also applie 
the ingredients separatcly, and mixed them in the 
tanks with the sewage, but all to little purpose, for 
the process did not purify the sewage. Soveral years 
afterwards I exanined the same process at Strond, 
enlled “ Bird's Patent Process,“ and I found that 
there it partially deodorised and clarified the sewage, 
but did not purify it. Although on teating the crude 
Säge taken from the main sewer, I found it re- 
markably easy to purify by another process, it was 
three times easier to purify than London sewage. 


4. Hille’s coal tar process —I do not quite under- 
stand what this process consists of, not having 
examined any works where it is applied, but I may 
stato that in 1859 I used, to a considerable extent, a 
mixture of coal tar, lime, clay, charcoal dust, and 
plaster of Paris, for precipitating, dęeodorising, and 
clarifying sewace. I found that the mixture an- 
swered the purpose better than anything else I had 
previously tried, with the exception of hydrochloric 
acid; but although the ahove mixture acted as a 
good precipitator and clarifier it did not purify it, 
nor did it thoroughly deodorise it, but it disguised 
the sewaga smell in a very remarkable manner—in 
fact, it converted the sickening stench of the sewage 
into a rather pleasant scent. 

„ Scotis Cement Process.””—In 1872 General 
Scott adopted a process at Ealing for defecating and 
getting rid of the sludge nuisance, by mixing the 
sewage with lime and cliy in the proportion of 13 
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their own doors at the least possible expense, without; ton of lime, and 3 ton of clay, to 1,000,000 gallons 
giving heed to the intolerable nuisance it is certain of sewage, then precipitating the solids in tanks, 
do create. The sewage of some towns, where there | collecting the precipitate, drying, burning, and grind- 
are no manufactories, will not injure fish if run into iag it to make erment. I very carefully examined 
a river that has a strong cnrrent of water, and large | that process at Eiling, but I fonnd it did not purify 
in proportion to tho sewage. In such cases the tha water. Tho effluent water, after standing threo 
fish are seen to collect ronnd the month of the sewer, daya, had a disagreeable offensive smell; neither 
and feed on the soid matter discharged; but the was the water thoroughly clarificd—it had a very 
sewage from mo:t mannfacturing towns contains! perceptible yellow ting); it al- o held a large quantity 
eufficient poison to kill all the fish even in very of caustic lime in solution—in faet, it was lime 
large rivers. Whether sewage kills fish or not—if | water—and aa it flowed along the outfall course to- 
discharged into any rivers in its crude state it must | wards tha Thames, by absorbing carbonic acid from 


create a nuisance in certain states of the weather, 
and ought not to be allowed if it can possibly be 
avoided. It ought not to be allowed even to be dis- 
charged into the open sea in its crude state, because 
it creates a nuisance even there in the neighbourhood 
of the ontfall, no matter Low far that outfall is 
carried out into thore. S>wage ought, in all cases, 
to be deodorised, disinfected, and the ernde matter 
extracted, before being di:charged into the open air 
anywhere, because sewage in its crude state, when 
discharged into a river or the sea in large quantities, 


the air it continued to precipitate carbonate of lime. 
Whenever sewage or water is mixed with lime in 
auch large quantities, the water dissolves a portion of 
the caustic lime, which is poison to fish, especially 
trout. Trout cannot live in water impregnated with 
even & very small quantity of caustic lime therefore 
the supernatant water from such a process as Scott's 
cement process ought rot to be allowed to run 
direct into a trout stream. If the supernatant 
water from the above precess were passed throuzh 
an sérating filter, or used for irrigating land, tha 


in certain states of the weather, evo.ves largo: process would completely purify the «efluent water, 


quantities of poizonons gases and vaponr3 at the 


providing the fitter was of suflizient area. I have 


point of discharge, and no one can tell where these į tri-d extensively filtration through charcoal, mixing 
poisonous vapours may be blown to, or what injury] with chloride of lime, chloride of zine, perchlorile 
such poisoned air may do; therefore the least that of iron, and many other chemicals, but none of them 
can be said about discharging orude sewage direct thoroughly purified the efluent water, with the 
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exception of the process I have nlrealy mentioned 
namely, hydrochloric acid, followed by line, car- 
bonic acid, and filtration. Wm. Burns. 


(To be continued.) 


PROFESSOR W. F. BARRETT ON 
MUSICAL SCALE FORM. 


1401. —I am reading with much interest Pro- 
fessor Barrett's instructive lecture on The Ana- 
logy between Light and Sound,” now being published 
in the ENGLISH MECHANIC, but I tind some state- 
ments relating to scale structure in the fourth 
portion, given in No. 685, which apvear to ma to 
require explanation, for, as I understand these 
statements, they are contrary to fact. 

The first to which I wish to direct attention is, 
that the so-called chromatic seale in music is 
arranged in equal stepa.” This I allow is correct as 
anplied to that deformity—serviceable drudge though 
it be—fashioned out of the true relationship of notes 
by the procrustean process of tuning, called tem- 
perameat; but not as applied to any »cale whatever 
that is true to the priucip’es of just intonation, or, 

| in other words, to natural law. ‘Vhis is obvious when 

it is consid-red that the intervals of the diatonic 
scale, called tones, are of two measures, one of which 
is greater than tho other by a comma (81: 80). The 
semitones so-called. ., the steps—which form the 

' chromatic scala, therefore, whatever be their true 

measures, cannot be equal in the two cases—that is, 

the cases of forming both great aud small tones. 
The next is this very emphatically expressel 
! declaration :—‘' A series of notes arranged with 
| their vibration numbers in arithmetical progression 
would form simply intolerable musical intervals, and 
therefore no such series is to be found in any musical 
scale. But if, instead of arranging the vibration 
number of our notes in an arithmetical series, as 1, 
2, 3, 4, Ko., we arrange them in a geometrical 
series, 1, 2, 4, 8, &c., then we have the well-known 
| chromatic seale, or scale of equal temperament as it 
is sometimes called.“ As it has happened, we have 
| had in the ENGLISH MECHANIC lately a good deal 
| of discussion respecting numerical series in relation 
to the two chords and the diatonic scale, which these 
two chords together mutually ani equally go to 
build up; and I think it must appear to all who 

‘have taken interest in the su ject that the above 

statements differ from the views wuich have been 

prescuted in this discussion. 


With regard to the statement that notes, the 
vibration numbers of which are in the geometrical 
reries, 1, 2, 4, 8, &., supply the chromatic scale, it 
is evident to us that instead of this they supply 
simply a series of the octaves of any single note 
e.g., C, C', C“, C”, Kg., because the ratio or vibra- 
tion number of an octave is 2 to 1 of its fundamental. 
Then, as to a series of notes, the vibration numbers 
of which are in the arithmetical progression, 1, 2, 3, 
4, 5, 6, which the professor affir.ns would form 
intolerable musical intervals, and that, therefore, no 
such series is to ba found in any musical scale, wa 
have bad, on the contrary, the fact before uz, and so 
constantly of late, that nothing can be more familiar 
to us, that this series supplies nothing less than one 
of the two essential elements of all scale structure 
—namely, the major or harmonic congord in its most 
original and perfect form—e g., C, C', G', C“, E“, 
G”, the vibration numbers of which notes are 
respectively Cl, C’2, G’3, C”4, E”5, G“. 

Besides this we have seen that the reeriprocals of 
this arithmetical series, extending as far as tho 
number 6—namely, the ratios ł, $, 4, 4.1, give 
the minor or hypharmonic concord in its original 
and perfect form—e.g., E“, E', A, E. C, Ai—the 
vibration number of E“ beixg as 1 to 1 (signifying 
unison); E' as 1 to 2 of E“; A aa 1 to 3 of E“; 
E as 1 to 4 of E“; Cas 1 to 5 of E“; Ai as 1 to 6 
of E“. For it must be granted that in the minor 
or hypbarmonic concord the mathematical relations 
of the notes originate ia the upper:nost note, con- 
trarily to the mode of the major or harmonic con- 
cord, the relations of the notes of which originate in 
the lowermost note. Now, as tae simplest union of 
two of each of theso descrip‘ious of concords pro- 
duces in its perfect form the diatonic scale, the 
parent stem of the musical system, waich is more- 
over all of the same kind of structure a3 this parent 
stem, I zm at a loss to conceive wiat the learned 
professor's meaning is in saying that a series of 
notes, arranged with their vibration numbers in 
arithmetical progression, would form simply intoler- 
able intervals.” 


May 20. 
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Fred. J. Jackson. 


MUSICAL TONES. 


[14102.1—Ir is sometimes stated that the vibra- 
tions of C sharp are to those of C nataral as 25 to 
24, aud those of D flat to those of D natural as 2 
to 25. This would seem consistent with Wber's 
remark that C sharp is somewhat lower than D flat. 
But other high authorities assert that D flat is 
really lower than C sharp. Will some of your 
correspondents kindly tell me how the mathematical 
values of C sharp and D flat are determined ? 
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THE OTTO BICYCLE. 

j i pee Roce : (14404. }-ALLow me to send you a sketch of a 
Hebrew Bible, according to which it is intoned in | totally new style of bicycle, called the “ Otto Bicycle,” 
the synagogue, and our ordinary musical notation? | a patent, which has just been introduced to the public. 
Is there any book for teaching this intonation, or can | Its lightness and simplicity of construction makes it 
G. P. one of the safest and easiest-going bicycles. The 
steering is effected by a very simple contrivance, 
which does not cause any effort to the rider. 


Another question I should be glad to have answered | 
is, what is the relation between the accents in the 


it only be learnt from oral tradition ? 


CHEAP BICYCLES. 


(14103. No doubt Pound a Week is wonder- | 
ing where F. L. S.“ bas put himself, and by this — 
time has probably constructed his wheels, and is A 
ready for the framework. The steering will be i 
** dome-shape,” not down shape, ns was printed. It 
is made by bending a piece of flat bar iron, IZin. BN A/V AVVO 
wide, l}in. thick, into the form of a long-legged U, BIN AS l 
as in the sketch. About 5in. from the inside of the $i Eri 
bend, bolt or rivet a cross-bar, to bold the bottom BN YY VIA 
centre of the staff; let the cross-bar be of good /\ | 
strength, in order that the countersunk hole for the 1177 t 
contre point will not make it too weak. The handle 
bara will be best fitted to the front of the fork-head, 
as shown; this way gives more firmness when 
ercendirg bills, and allows a good clearance for the 
thighs. Let the legs of the fork be reduced in width 
from 14 to 4, the taper commencing at lft. from the 
cross-bar. ‘The bearings will be of plain steel, and 
must be will fitted and hardened, and the interior 
got up smoothly ; to do this bore the bearings out 
till they fit stiffly on the axle, then harden and fix 
on the fork ends (having previously put them on the 
axle), put on a crank, get some very fine emery and 
oil and apply to both, and turn until the wheel 
begins to run fairly easy. Take off crank. and bear- 
ings, thoroughly remove all trace of emery, and 
repeat the process with crocus and oil; this will 
polish the surfaces. Great care must be taken to 
get the bearings perfectly parallel, and in line with 


which can move independently of each other. To 
these wheels are attached pulleys, a a, which corre- 
spond in size with the two pulleys, b b, on the 
treadle crank axle, K. This latter turns in two 
sliding axle boxes contained in the ends of the steel 
rods, h h, which are attached to the axle, e, and the 
back of the rider’s seat, g; 00 are the gut bands 
that connect the pulleys ; m m are the handles of the 
steering gear, which regulate the revolution of the 
wheels, or stop them entirely by loosening the gut 


bands and putting on the brakes. F. Baker. 


BICYCLE BEARINGS. 

[14405.]—Now that there is so much discussion 
as to the merits of various bearings, I wonder that 
no maker introduces friction wheels, by means of 
which the friction may be reduced to almost any 
degree desired. The arrangement I would suggest 
is the following :—A is the axle, the circle represent- 
ing the deepest part of a groove for the edges of 


each other, so that they take a bearing all over the 
axle, and not on one end, or you can never run well. 
The bearings will be Idin. long, gin. bore; outside 
diameter, lhin. ; material, double shear or best cast 
steel; will fit on fork end, as shown in sketch. 
Get your smith to forge a piece to fit in backbone, 
as in sketch; this is the staff. The length of the 
staff is Sin. Sink a centre in the top, and make the 
bottom come to a point, to fitin the cup centre in 
the cross-bar. Drill a hin. hole through the top of 
the fork-head, and tap it, and put a pointed screw 
through to meet the top of staff, then secure with a 
lock nut. This will complete the steering apparatus. 

The butt end of the staff must be turned to fit in 
the end cf backbone, a rivet put through and brazed. 
Now make a back fork and fit the butt end nicely in 
the small end of backbone; drill a hole through and 
make a step for mounting, <c., with a piece to go 
through the bole, and braze all in together. 

The spring can be fitted on to the staff and clip 
on the backtone. For this purpose let the staff ba 
taper, and have the spring with a hole forged in the 
end to fit the staff about 2in. down. Let the spring 
be about 2in. from the backbone, where the saddle 
will come, and give the spring such a shape that the 


the friction wheels to work on. B, C, and D are 
friction wheels, B having four times the diameter of 
the axle, and running on adjustable coned bearings. 
Almost all the pressure would fall on B, especially 
if it were placed a little in froxt instead of vertically 
over the axle. Thus, allowing for the slight friction 
of C and D, the entire friction would Ve about rd 
of ordinary coned bearings. If the whole were con- 
tained in a sheet-iron box 1 dust, ce rog 
34 a : ane : ' fricti d be inappreciuble. The cranks of the 
play is directed to a point a few inches in advance friction woul . 
of the machine when at rest. This will make it run | 1 89705 would have to be placed, perhape, an inch 
easy over rough ground. Oureferrivg to the sketch | further out. F. R. 
of hub, in No. 682 (Fig. 2), you will see it is recessed 
in at the front side near the axle; this recess is to 
receive the end of bearing, and protect it from dust. 
To protect the back-wheel bearings from dust thero 
are projections on the hub; round these wrap a 
piece of soft leather, and secure with a wire twisted 
round; this will keep the dust out and the oil in. 
Drill a hole in the middle of the back nave to meet 
the transverse hole, and fit a thumbscrew; this is 
for oiling purposes. 


Middleton, Manchester. 


C isa bent steel axle, on which rests the rider's 
seat; on the end of this axle are two large whecls, 


IMPROVEMENTS IN BICYCLES. 
[14406.]— HAvixd lately had a run over to 
| Nottingbam on my bicycle and visited Mr. Calver’s 
works, I saw there just the thing which B. N.” 
(No. 686, let. 14344, p. 244), desires, and, no doubt, 
if he communicated with him, could be well suited. 
Apropos of the heading of this letter may be men- 
tioned some improvement in the bicycle proper (uot 
the twin back wheel machine, for the benefit of a 
good understanding) introduced into the hollow- 


F. L. Striffler. 
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spoke bicycle. The safety pedal is an arrangement 
whereby the pedal cannot slip even should the nut 
got loose. This is an advantage, ina race especially. 
The next improvement is a safety saddle and 
spring, and a new way of fixing the saddle on the 
spring. A number of projections across the spring 
fit into corresponding indentations in the sad 
block, and by means of a simple spring-clip the 
saddle is instantaneou:ly adjusted, thereby doing 
away with the clumsy nuts and length of time neces- 
sary to tighten them. The saddle can neither slip 
nor twist. This is another immense advantage to 
make sure of in racing. 


Another good improvement is the elongated staff 
or back- bone head. This is an arrangement whereby 
a long steering centre is obtained, without lengthen- 
ing the forkhead or raising the handles. The steer- 
ing centre is as long as the forkhead, and the rather 
dangerous (in case of a fall) adjusting screw is dis- 
pensed with, only a emooth-rounded head of a large 
size hollow screw is in its place. The great advan- 
tage of the long centre is the immense firmness 
which it gives the machine, and much less wear in 
the centres. For those who desire it, an adjustable 
ard detachable handle is provided. By loosening a 
nut and slackening a taper key the handle can be 
made as low or as high as the rider requires ; or, 
should he wish to make sure that no one could ride 
it in the event of its being left anywhere, the 
handle can easily be taken completely off the machine. 
This will commend itself to some who have had the 
horses quittly walked off while their riders have 
been refreshing themselves. In the bearings, too, 
Mr. Calver is not behind. I noticed double-ball 
bearings being made to back as well as front wheels. 
Also new roller bearings, which run quite close 
together without touching. His plain bearings are 
capitally fitted. F. L. Striffler. 
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TELEPHONE. 

14407. I sEND you herewith a description of a 
telephone which I made about the end of April for 
use with battery currents, and with which I have 
been able to transmit speech. 


BATTERY 


5 6 6 J 
pees 5 2 rh 


Rep TRANSMITTER 


2 


Since making it I have read with much interest 
the account of Professor Hughes's investiga- 
tions. Fig. 1 shows the transmitting instrument, 
which is made as follows: a, ordinary telephone 
case; b, diaphragm; c, hemispherical piece of brass 
soldered to ö; d, ordinary graphite pencil hollowed 
out so as to allow c to fit into it; eand f, wires lead- 
ing from instrument. To adjust the instrament, 
place d (which must fit the case rather tightly) so 
that it touches c. To ascertain whether it does or 
not, place an electric bell in the circuit, and if it 
rings feebly it is all right. All that is then neces- 
sary is to join it up, as shown in Fig. 2, using an 
ordinary Bell telephone as a receiver. 

I would, in conclusion, say that the arrangement 
above described was only used for experiment, and 
it might be improved upon; but as a proof of the 
possibility of transmitting speech by the aid of bat- 
tery currents it is all that is needed. 

Wota Bene. 


WALKER’S IMPROVED TELEPHONE. 


(14408. }-NoTICING your editorial note on p. 268 
respecting my improvements on Professor Bell’s 
telephone, I think it is right to M. Trouvé, as well 
as to myself, to state at once that, so far as I am 
aware, my plan is entirely different from his; but 
being as yet in ignorance of any details of his 
method of increasing the sound, I cannot, of course, 
be sure as to this; bat I can be, and am, clear on 
one point, and that is, that the plan I have adopted, 
whatever may be its merita, was not suggested to 
me by that of M. Trouvé. Indeed, I do not knew 
that there was any publication of his method, even 
indefinitely, until after steps had been taken to test 
my own method. It is difficult to describe the latter 
without the aid of drawings, but the ideas upon 
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which I have acted are simple and easily stated. It 
being generally acknowledged that a small dia- 
p say, about 2” diameter—gave more satis- 
factory results, in clearness of articulation and the 
reproduction of the natural tones of the voice, than 
larger ones, adopted what seemed to me a 
very natural eourse of procedure, and endeavoured 
to multiply that sound by putting a second coil and 
diaphragm, then three others, and afterwards seven 
others into the same circuit, and by a special (and 
bow patented) mouthpiece united them into one, 30 
that the combined effect of all acting together with 
perfect synchronousness, might be received in one 
volume, and as one sound. by the ear. The mouth- 
piece is so formed that the sound waves, on issuing 
from the lips of the speaker, are divided up equally, 
aod striking the 2, 4, 8, or more diaphragms cause 
each to vibrate in precise unison, and thus the cur- 
rents produeed in the coils are unitedly transmitted 
to the receiving telephone, and the effect is the same 
as if we added an equal number of voltaic cells in 
neries to a circuit for ordinary telegraphic purposes. 
A single diaphragm telephone exhibits this effect 
with great distinctness. 


I had also an iden that if one could magnetise the 
diaphragm and maintain it in a state of magnetism 
opposite to that of the core, a better effect might be 
anticipated ; and, therefore, in making and connect- 
ing up my telephones I bent the usual bar magnet 
into a horse-shoe form, with a coil upon each end, 
and instead of actually dividing the one sheet of 
ferrotype, forming the two diaphragma, I had them 
nipped very tightly between and around the opening 
or box containing the coils, so as practically to divide 
them, though allowing. at the same time, the 
inductive action of the S. pole to pass over to the 
diaphragm of the N. pole, and vice verså. This 
resulted in my getting more than double the sound 
or power out of a duplex (or two-diaphragm) instru- 
ment than I did out of a single one of ordinary con- 
struction. And further I believe that I also gain 
something by having the diaphragms at an angle 
to the axis of the mouthpiece, as in the humar ear. 


The octoplex instrument was exhibited on the Ist 
inst., by the Telephone Company, at the Royal 
Society’s soirée; and, on the 3rd, by myself at 
the Royal Institution (by special panes) On the 
morning of the same day I had the pleasure of 
accompanying N Smith, Esq., Mr. Alder- 
man and Sheriff Staples, James L. Shuter, &c., te 
the works of the Telegraph Maintenance and Con- 
struction Company, at Greenwich, for the purpose 
of testing the penetrative powers of the octoplex 
instrument. The teats were entirely made under 
Mr. Smith’s own supervision, and a memo. of the 
trials and results was made by him at the time. We 
spoke distinctly through the whole of the cable then 
coiled in tanks (42 knets), and afterwards through 
various resistances, representing from 200 to 2,000 
miles of land line, with satisfactory results. At 
over 2.000 miles Mr. Smith notes. Singing, good; 
talking, doubtful.“ With 200,0000hms. resistance 
in circuit, ‘Singing and talking very indistinct ; 
“euckoo’ good.” With one meg. ohm (1, O00, O00Oohms.) 
resistance, representing probably 40,000 to 50,000 
miles of ordinary telegraph land lines, ‘‘ Singing and 
talking very difficult; ‘cuckoo’ still heard dis- 
tinctly.” (I copy Mr. Smith’s notes, made at the 
time, and vouched for by the other gentlemen pro- 
sent.) The results were most surprising to all, and 
far beyond anything anticipated. 


E. Cox. Walker. 
St. Lawrence Cottage, York. 


THE MICROPHONE—CROSS HAIRS. 


14409. |—I HAVE made some twelve forms of the 
microphone and have constructed one which for 
simplicity leaves nothing te be desired. It'is as 
follows :—A piece of zinc about 4in. x 2in. is 
amalgamated and forms the base of the instrument. 
Upon this a pad of blotting-paper, same size, and 

ed in a weak solution of sulphuric acid, is laid— 
then above this a plate of carbon, same size. The 
carbon is secured with two pieces of cord, or, pre- 
ferably, a screw, at each end, not touching the zinc. 
At one end a piece of wood, 2in. x 2in. x }in. is 
screwed or glued, and on the top of this a piece of 
carbon, 2in. x ljin. x din. is securely fastened. A 
thin strip of carbon, like an ordinary French nail, 
is placed in a depression in bottom carbon plate, and 
falls loosely into a small abrasion in top plate, a 
small space being filed out to a knife edge instead of 
carbon. A nail, pieces of copper, brass, iron, steel, 
silver, platinum, and gold wires may be used, the 
effect being the same. With such an apparatus as 
this conversation can be carried on with ease, and a 
fly walking over the carbon plate or the noise made 
with a camel bair brush is overwhelming. The 
point in my modification of the microphone is that of 
microphone and battery being in one small appa- 
ratus. Many thanks to F. R. A. S.“ forcalliog my 
attention to an error (of haste) respecting cross 
bairs. For the purpose the student required them 
thick haira would be much the better to use. 


W. J. Lancaster. 
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SOMETHING WORTH KNOWING FOR 
PIECING BELTS. 


(14110.J—I HAVE received great practical benefit 
from reading your excellant paper, and can only 
wish it had more of practical mechanics and less of 
star-gazing in it. Our musical friends appear to 
have had a good benefit. Let us hope that it will 
be the cotton-spinners and general mechanic’s turn 
some day. The science of cotton-spinning has yet to 
be written, and it would be a capital thing if some 
of your many readers in that large industry would 
state the difficulties they have met with in the work- 
ing of material, in machinery, and what may appear 
trifling manipulations, and how they overcame them. 


_ As a very little thing, I send my quota about 
piecing belts. Belts breaking are a daily nuisance, 
and I have tried all sorts of things from Helvetia 
laces to patent fastenera, but find nothing so good 
or so cheap as nails. If you want a belt to last 
whilst there is a bit of good leather in it, for 
spinning looms or bleaching, nail it. The best kind 
of nail is one with a countersink head, about in. 
long. Nail it diagonally. Of course narrow belts 
want lighter nails. B. 


AN IMPROVED FORM OF WASH 
BOTTLE. 


14411. IN washing precipitates with sulphureted 
hydrogen water, solution of ammonia, or boiling 
water, the chemist is often annoyed by the reflux 
of the gas or steam into his mouth. To prevent this 
annoyance, a Bunsen valve is sometimes placed upon 
the mouthpiece vf the bottle. This prevents the 
gases from returning, but there are two defecta in 
this plan. In the first place the valve prevents the 
operator from pouring water through the mouth- 
tube in the usual manner; and secondly, as the air 
that has been forced into the bottle cannot escape, it 
continues to impel water through the jet for some 
time. To remedy these defects I have added a third 
tube. This tube (A) is shown in the accompanying 
sketch. It has two tubes fused into it at right 
angles, which are bent round upon the top of the 
cork, and connected by a piece of good caoutchouc 
tubing. The tube (A) is stopped between the two 
junctions of the side tubes by a piece of cork (D), or 
by being fused up. 


When the operator wishes to use the bottle he 
holds it as usual, placing his forefinger upon the 
caoutchouc (B), soas to prevent air passing through it, 
and blows through the mouthpiece into the bottle. 
After this the jet of water continues to issue with 
almost undiminished force for about three-quarters 
of a minuto, while it may be stopped at any time by 
releasing the pressure upon the caoutchouc tube (B). 
Water may be poured out through the new tube (A) 
as usual. It is convenient to bend the lower end of 
the tube dipping into the water. This enables the 
operator to blow ont the last portions of water. 

The advantages of the bottle are as fo:lows :— 

The jet will issue for some time after the operator 
has blown into the bottle, and it can be directed 
upwards into a beaker by inclining the bottle. The 
jet can be stopped at pleasure. The water passing 
through the new tube when the bottle is inverted 
can be regulated to a drop by pressing upon the 
rubber. The mouthpiece never geta hot, nor does 
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gas or steam pass through it into the mouth. Lastly, 
the bottle can be used as an ordinary one by blowing 
into the new tube without pressing the caoutchouc. 
After the tube (A) is made or purchased, there is no 
extra trouble in making the bottle. A caoutchouc 
stopper is the best to use, but a good cork answers 
perfectly well. 

In constructing the tube (A) care must be taken 
that water runa down easily through it without 
remaining anywhere in the passage. 

Several of these bottles have been in constant use 
for two or three years in the chemical laboratory of 
the Royal College of Science, Dublin, and have given 
great satisfaction. 


Thomas Bailey, Assoc. R. C. Sc. I. 


A METHOD OF FINDING THE DENSITY 
OF THB EARTH AS COMPARED WITH 
THAT OF WATER. 

(14412. + WouLp some of our astronomical cor- 
respondents kindly give their opinions on the follow- 
ing attempt to find the density of the earth ?— 


The weights of equal bulks of different forms of 
matter are as the densities of such bulks. The 
energies of different moving bodies of equal balks, 
and having equal velocities, are as the weights, and 
therefore as the den-ities of the bo lis. The attrac- 
tive power of the earth is as its density. Applying 


the formula age s, and taking 32 255ft. as the 


value of g, and 61 510ft. as the value of v, we have 
one volume of air moving with energy sufficient to 
do work equal to raising its own weight Of 510ft. in 
height. Then, 64 512, or 4161°5101 times, one 
volume of air moving with velocity of one foot in one 
second, would do the same or equal work. Water 
weighs 815 times heavier than air, therefore 


oe or 5°10618 volumes of water, moving 
with velocity of one foot in one second, would like- 
wise do the same work. One volume of matter of a 
density 5°10618 times that of water might be sub- 
stituted for the 510618 volumes of water. If tha earth 
were of a density 5 10618 times greater than at pre- 
sent, then one volume of water would equal in weight 
the present weight of a volume of matter—that is, 
510618 times as dense as water. But as, with the 
earth’s present density, water is Si saat the 
weight of matter that it would equal in weight, 
providing the earth’s density were increased 5106018 
times, then the present density of the earth must 
equal the density of matter that now has a density 
5°'10618 times greater than that of water. 


The value of g used in the foregoing argument is 
that usually assigned as its polar value. It is em- 
ployed because the writer has reasons for believing 
that the earth is not a spheroid of revolution, or not 
£o, as is usually implied by that term; that it has 
not behaved as a homogeneous mobile Peat 
body ; that consequently no contraction of the lengt 
of its polar diameter has occurred; and that 
although a bulging has taken place at and about 
equatorial regions, yet, as this bulging is accom- 
panied by a decrease in density of the matter there 
(as is shown by results of poe experiments, 
after allowing fer effects of rotation, at different 
latitudes), the polar diameter is more likely there- 
fore to be the diameter of a sphere whose attraction 
is equal to the earth’s attraction than the mean 
diameter is. The moon’s mean distance and periodic 
time, after taking into account the effect of proxi- 
mity of earth’s matter—on pendulums, and therefore 
on value of g—(which effect ia similar to the effect 
that is the cause of cohesion in matter, and is exhi- 
bited in the rapidly increasing density of the 
atmosphere as it approaches the earth’s surface), 
and also, after allowing the true velocity to the 
moon (which is the cause of her maintenance in 
circular motion) in contradistinction to the velocity 
she has in her path (which is the resultant of 
original velocity and gravitation towards the earth), 
corroborates the writer’s views. 


The idea involved in using a value numerically 
equal to 2g, as the value of v, is that, supposing a 
body wers moving in, say, a horizontal direction, at 
the rate of 64 51ft. per second, and this body be 
connected to a weight equal to its own, and on the 
earth’s surface, in such a manner that its energy 
would cause the weight to rise against the effect of 
gravity, then the said body, having a velocity of 
64°51ft., would move in two seconds through 6451ft., 
and for two seconds would overcome the power of 
the force of gravity on the weight to which it is con- 
nected, and cause the weight to move through 
64'51ft. also; but it is the velocity of 64 51ft. that 
has enabled the moving body to perform this, and for 
purposes of comparison of the moving forces of 
different bodies we thus obtainin a measure of v the 
measure of g. 

Air is used as one of the bases of the argument as, 
other things being equal, the test of the densities of 
different spheres would be the respective gaseous 
envelopments each would be able to gather to itself 
from space. 
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The different densities of air and water, their 
mutual dependence, the one upon the other, and both 
upon the density of the earth, may be shown to be 
so delicately adjusted as to make them perfectly 
reliable bases for the line of reasoning advanced. 
For instance, the pre-ent adjustment that pertains 
allows of a portion of the water of our sphere to 
assume ths vaporous state, and it is only our 
alternating nights, the inclination of the earth’s 
axis, and the indirect action of the sun’s rays on 
northern and southern parts that prevent the greater 
part, if not the whole, ef the water on earth’s sur- 
face from assuming the same state. Any increase of 
temperature or decrease of density of the earth 
would correspondi: gly alter the present proportion 
of vapour and water abont and upon her surface, 
and cause a difference in density of atmosphere as 
compared with that of water. 

We may, therefore, take the densities of air and 
water at our average temperature and height of the 
barometer as being in accord with the density of the 
earth, and reason as shown with confidence. 


G. Pinnington. 
Hough Green-road, Chester, April 22. 


A METHOD OF SOLVING PROBLEMS 
IN MAXIMA AND MINIMA. 
[14413.]—A FEW years ago, whil-t pondering on 
the subject of maxima and minima, an idea—which 
resulted in the subject of this letter—occurred to 


me, and a few weeks since I submitted it to 


Mr. Mitcheson, for the purposo of gaining his opinion 
as to its originality and merits; to which he replied 
—in your last impres-ion—suggesting that I propose 
it as a question for discussion. This, with the 
Editor’s permission, I proceed to do, as I am desirous 
of knowing if it is original, and that if it is s0, and 
has any merits, that others should know it also. 

Rule—Represent an unknown function by æ, and 
form an expression for the subject under considera- 
tion. Form two other expressions by substituting 
y and 2 for z, which equate, and reduce as far as 
possible. Substitute (x + d) and (x- d) for y and z, 
and again reduce as far as possible. Assumed = o, 
and find the value of x from the residue. 


Nork.— The intermediate process of substituting 
y and 2, instead of (x + d) and (- d) for æ is intro- 
duced solely for the purpose of facilitating the 
reduction. 

EXAMPLES.—To divide a given line into two 
parts, so that the rectangle contained by the seg- 
ments shall be a maximum. Let A be the given line, 
and x one of the parts; then (A — z) is the other, 
and (A æ — x?) the rectangle. 

Substituting y and s, and equating A y—y?=A z—2° 
Transposing A (y — z) = y? — 22 

Dividing A = y + 2 

Substituting (2 + d) & (-d). A =(z + d) (-d) 2 z 


Consequently z = 2. or the given line must be 


bisected. 

To cut the greatest parabola from a given cone. 
Let A be the diameter of the base, B the slant side to 
which the section is parallel, and z the distance of 
the point of division of the diameter of the base from 
the extremity opposite B. 


Then =? is the abscissa, 2 ./(A x — 2) the ordi- 


101 and 2 B (A* — 10 the area of the para- 


3A 
Substituting y and z and equating AB CAGE 


—~4Bz/(Az—% 

3A 

Dividing and squaring A ) — y4 = A 23 — z 

Transposing A (y? — 2%) = y$ — 2 

Dividing A (y? + yz + 2?) =y3 + y? 2 +yz? + 2 

Substituting (x + d) and (z — d), expanding and 
collating A (3 z? + d?) = 4 x (x? + d’) 

Assuming d = o 3 A 2 = 423 

Dividing 3 A = 4z 


Consegzently x = 3 . ‘ 


I have refrained from giving more examples or 
making comments, as I am afraid I have already 
trespassed largely upon your space—so will leave it 
for a future occasion, should it be required. 


8. Stokes. 


Wew Ship Canal.—The Maryland and Delaware 
Ship Canal Company propose to build a canal seven- 
teen miles long, having 25ft. depth of water, and 
100ft. width, between Chesapeake Bay and Delaware 
Bay. By this means Baltimore will be brought as 
near to Cape May, at the mouth of the Delaware, as 
Philadelphia is, and the distance for ocean vessels 
between Baltimore and New York aud Europe will 
be shortened by 225 miles, while the saving of freight 
between Baltimore and New York will be about 50 
cents. a ton. The estimated cost of the enterprise 
is 8,000,000 dols., aud the company is authorised to 
levy a toll charge of 20 cents. pcr ton upon all traffic 
passing through the carnal. 
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REPLIES TO QUERIES. 
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„ In their answers, Correspondents are re- 
„ requested to mention, in each instance, 
the title and number of the query asked. 


(31976.]—Compound v. Single-Cylinder En- 
gines.— There are a few engineers besides Mr. 
Sunderland who yet prefer to swear by their 


old friend, the single-cylinder engine. Unfortu- 
nately for that old friend, the new acquaintance— 
the compound engine—is fast gaining ground, and 
will ere long, by the law of survival of the fittest,” 
bustle its antiquated competitor out of the way. 
Every one will regret to miss his well-tried and 
symmetrical companion; but the laws of economy 
are inflexible and unconquerable, and we are now 
compel to employ a less gainly servant, because 
we find him to possess more useful qualities. In 
spite of the protestations of Mr. Sunderland and 
others, it is an undeniable truth that the compound 
engine has made its position secure. Notwith- 
standing theory it has attained to practical fact. 
But does theory support the simple engine? No, it 
does not. Your correspondents generally support 
the compound theory, but none that I remember 
have assigned the true cause of its superiority. There 
may be a little, one way or the other, in what the 
latest disputants say in regard to the loss of heat in 
the two systems; but, were it only a matter of 
difference of heat, I should incline to belief in the 
simple engine. The steam in a single-cylinder engine 
only makes a journey of the length of the cylinder; 
in the compound it goes the length of two cylinders, 
and breaks its journey half-way. Itis this journey- 
breaking that constitutes almost the whole advan- 
tage over the other plan, thus:—Say the second 
cylinder is four times the capacity of the first, then, 
when the first exhausts, the second is widely open 
to receive the steam. The back pressure on the first 
piston is thereby greatly reduced, without lessening 
the force of the steam on the second; for, though the 
rressure is much less, the area of piston is corre- 
srondingly greater. The practical effect of this 
transference of steam from one cylinder to the other 
is to give us what is tantamount to a vacuum at the 
end of first cylinder, about equal in amount to that 
which we get by condensation at the end of the 
second—that is, for one charge of steam we get 
two vacuums. dn the single cylinder we can 
only get one vacuum; hence the disadvantage. It 
is wholly by having the second cylinder much largor 
than the first that we gain by compounding. Were 
the two to be alike we had better have two single 
engines, and cut off at half the distance.—RoBERT 
LANGTON. 


[32367..—Flock or Wool-cutting Machine 
(U.Q.).—I have never seen or heard of a machine 
that will cut or grind flock so fine as you wish, but 
the nearest approach to it is a machine called a devil. 
It consists of a large bollow cylinder, with long 
sharp steel points all over the outside. The wool is 
carried on a revolving linen tray, where it is drawn 
in between two grooved rollers, and as it comes out 
of the other side of the rollers it is acted upon by the 
cylinder with the steel points. The wool comes out 
as light as a feather. It is driven by a large fiy- 
wheel with teeth on the outside, which gears into a 
pinion fixed on the cylinder axle. When these 


May 31, 1878. 


= — —ñu;!:B————ð;˙Iñ — 


machines are used have plenty of ventilation, or else 
n will very soon affect your health—TELESCOPE 
ELE. 


(82886.]—Centre Board Boat (U.Q.)—I inclose 
a plan which shows a new way of fitting a centre 
board.“ which, I think, would be safer than the old 
plan. The centre board, H, works upon rollers, A A, 
which is a much safer plan than the ordinary mode of 
fitting. There is a mast-joint at M, by which the 
gail can be lowered, as in Fig. 2. This arrangement 
will be very handy for centre-board boats, as it re- 
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lieves the yacht of the mast weight. In a squall the 
mast is so light that it can be lowered by hand.—D, 


FERNIE. 

[324 18.] — Royal Engineers. — Do your Nin 
ticulars apply to telegraphists who may join ill 
you kindly recite any advantages to one capable of 
doing ordinary testing, erecting, and regulating any 
instrumeut in use in the postal system, and also the 
maintenance of batteries P—P, O. TELEGRAPHIBT. 

[32447.]—Electrical Indioator.—It is very true 
that my arrangement of electrical indicator wonld 
not work if the tide did not rise to the same height. 
every day. I much admire the clever way which 
„Dudley has attained his end, and I am much 
obliged to him for pointing out the fault in my 


FLC. 


device. I now send an amendment to my plan 
which will, I think, get over the difficulty and work 
satisfactorily with a varying height of tide. I would 
have the plank arranged with little strips of brass 
projecting from each long strip towards one another, 
and one overlapping the other, but just not touching, 
as I have shown in Figs.1 and 2 in the ENdLISII 
MECHANIC of May 17th. Each of these pairs of 
brass strips would make a connection when passed 
over by the “ current connector,” and should be 
placed as close together in succession as the reading 
is required. The current connector” would b> 
made with only one roller instead of four, and would 


May 31, 1878. 
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have a drag leg (A A in figures) on each side, so 
that when it changes direction, which it would do 
wien the tide turns, it would have to lift up and fall 
down again, This, I think, will be clearly under- 
stood when examining the fizures. Now, supposing 
the tide turns soon „tter the index hand has passed 
No. 4 on the tide-rising side of the dial, it ought then, 
at the next connection of the current, to point to 4 
on the tile-falliug side of the dial; but before it can 
do this it is clear, as Dudley“ explains, that it will 
have to make and breuk the current throe times. 
Fig. 3 represents a sido view of the plank, with the 
t current connector ” in the position 1 have imagined. 
Just over the roller, but not touching it, is balanced 
a small board, the end view of which is B B. It has 
a groove on the top, with two large marbles in it. 
The side view of this board is B Cin Fig. 4. It 
moves on a hinge at D. just over which is a pair of 
small brass strips, similar to those on the main 
board, which only want pressing down to connect 
the current. K is a rest to prevent the board, BC, 
falling too far. Now itis evident that if the tide 
turns when the current conuector is under this 
board it will tip up the end, B, and so cause the first 
marble, E, to to ruu tothe other end, C. On its way 
it will pass over the brass strips at D, and so con- 
rect and break the current. The marble, H, will 
also run down the hoard, but will not be able to pass 
tue strip at D, as the first marble, E, will stop it, 
and so it will make the current but not break it. 
Now, as soon as tho current connector” has 
dropped again on its way back, the end. B, of tho 
board will be able to fall to its old position, and so 
the marble, H, will run to its former place, and in 
doing so will break the current which it has just 
made. The marble, E. will now run back, and on 
its way make and break the current aguin. The 
reader who has followed me thus tur will see that the 
tide turning when the current connector is between 
1 and 4}, will thus make and break the current 
three times, and so wonld move the hand from the 
tide-rising side of the dial to its right position on 
the tide-falling side. Between 44 and ö there would 
only be one marhle in the groove of its board — as, if 
the tide turned when the cnrrent connector was there, 
only one make aud break of the current would be 
necessary to move the hand to its rizht place on the 
dial. In the same way three marbles would be placed 
on the board between 3! and 4, 20 that if the tide 
turned there, the current wonld be mude and broken 
Ave times. I shall be glad to know, and I have no 
doubt Dudley“ too, what An Oid Reader” 
intends to do. Will ho please kindly say ?—A. A. 
WATKINS, 


1325380.) — Moulding. — The best material for 
moulding is good fino sand. There sre several 
Kinds: one is very fine, ard of a bright yellow 
colour; it is principally used in the Falkirk district. 
There is also the Belfa-t annd, which is very fine, of 
a reddish colour. and is what they use in the Glasgow 
district for mixing their facing saud in the propor- 
tion of l of coal dust to about 7 of sand. Let the 
coal dust be very fine—as fine as flour. Mix them 
three times over, and then tramp on it with your 
feet to bruise it or mill it; then riddle through a 
jin. riddle and then through a tin. riddle; then put 
ıt into your tub or box and keep it moist and fit for 
working at anv time, and when using it sieve 
through ‘in. sie ve on to top of pattern.— W. GRAY. 


(32631.}—Amateur Printing Press.—In reply 
to Galvano the letters in a copper-plate are sunk 
below the surface, and the material to be printed 
upon has to be forced into the design or letters— 
requiring immense pressure. Litho work is on the 
surface of the stone, and requires an elge pressure 
‘a scraper of wood or edge of cylinder), which takes 
but a small part of the surface at once, and thus 
gives the necessary pressure over the whole surface 
‘the stove being drawn throngh or under) with a 
tithe of the power that would otherwise be required, 
and with scurcelx any risk of breaking the stone. If 
‘ Galvano” wants a really useful book he cannot do 
better than get Prin: ing at Home,“ by J. Francis, 
Rochford, Essex. This is far superior to those he 
bas mentioned. I am acquainted with all the presses 


by this maker. and can assure ‘‘Gulvano”’ they are 
first-rate, will do work equal to the most costiv, and 


are cheaper than any person could make one.— PRAC- 
TICAL PRINTER, 


VV Bells.—If this query were 
a little more definite it would probably receive an 
Does Wisemore“ mean wuitening brass 
belle by electro-plating with nickel or silver, or 


Answer. 


imply with tin.—UNCERTAIN. 
(32677 .J—Limited Liability.—Obriously a ques- 
tion to be decided by the courts. 


If there had not 


serted with great acenracy, which takes upa long 
time. If. however, there is space you might cut the 
board between B and C, aud at the top between E 
and F (perhaps shitting the broad key will do), and 
then fasten it tozether with dowel pins, transposing 
the seven lower kevs to the other end of tne board. 
I am afraid dowelling would not be strong enough 
by itself, so if you can ailord the space screw the old 
rails down ton new frame. Yon are more likely to 
make a good job this way than by shifting pins. I 
do not understand the last sentence in your query. 
If you want enb-bass on pedals only, what do you 
mean by “some kind of coupler to break communica- 
tion with the mannal ¢” Phe sub-bnss can ensily be 
arranged so that it speaks only when pedals are 
worked.—ORGANON. 


(32687.]—Dissolving Partnership.— One in a 
Fix” should have covsulted a solicitor.—X. 


(32889.]—Cordial Making.— What cordials does 
«J. M.“ require? I think Mr. Cooley compiled a 
book of receipts (I don't mean his Cyclopaadia’’) 
some yenrs ago. and it is probably published by 
Hardwicke and Bogue.—S. M. 

(32694 ]— Brass Tools. — I don’t think that 
grooves are required in the brass tools. for they are 
intended to work the speculuin ronyhiy, and the 
emery sticks into the brass, but if yon want to work 

| specula sce the papers by Fr. Lassell in Vol. XXII. 
of this paper.— PARABOLIC. 

[32708.]—Malleable Castings.—I know of no 
s poa Y” to retain the brigntuess except lacquer. 

[327 10.]I—Organ.— If convenient to C. C. C.“ 
to call at nndermentioned address I shall be happy 
to show him some very + ff2ctiva decoration on the 
pipes of a new organ now stinding in mv workshop. 

E D., 10, Nelson-street, Greenwich, Kent. 


(82710.J}—Organ.—"'C. C. C.“ can reo a variety 
of patterns and designs for front pipes by applying 
personally or by letter to Mr. Courcelle. 65. Barelay- 
street, Clarendon- sq., St. Pancras.— TON OöDTE TER. 


32721. Socket Joints.— Tow and red lead well 
rammed in, and a final caulking of strips of sheet 
lead driven in with hammer, will be about tke best 
thing.— JOHN. 

[327 12.45 Tolescope.—In my reply to this 
query, p. 217. second line trom the bottom, B should, 
of course, have been printed 13.— F. C. DENNETT. 

(32766.]—Stopwork.—In this query we are spoken 
of as “a wateh company just started,” and 
„ Soconds’ Practical Watchmaker,” is asked his 
ovinion as tothe value of onr patent sliding click.’ 
| The inquirer, who signs himself“ A Lover of the 

Art.” gives a fair descriptive abstract of the click 
‘itself as we have published it. So far, however, fro.n 
being “a company just started,” perhaps the gen- 


+ 


itleman is not aware that we have been in manu- | 


facturing and commercial existence for more than 
six years. During that period we have not only 
built up a special connection of our own, but we 
have invented and set in producing operation the most 
costly and expensive machinery known in this country 
for the manufacture of watches. In your journal 
for Muy 17 we find the reply from“ Scconds’ Prac- 
tical Watchmaker,” upon which we crave your in- 
dulgence to say a word or two. We have often read 
the contributions of that gentleman with great 
pleasure, and. therefore, we bope that he will not 
take it ami-s if wesay that he is hardly in possession 
| of the materials for giving a decided opirion against 
our latest invention. The gist of this opinion is, that 
there is as much dancer in breaking the mainspring 
with the aliding-click as with the ordinary stopwork, 
and that the value of the patent click is more ideal 
than real.” Upon this we beg leave to join issue. 
If the gentleman will, kindly, again take the trouble 
to read over what we have said about the click he 
may be induced to reverse his belief. We claim— 
speaking from experiment, mind you—that, whilst 
| the sliding-click is fully qual to the old stopwork in 


the point of safe-gnording, “in simplicity, certainty 
of action, and impossibility of failure or breakdown, 
it is immeasurably superior.“ We, therefore, main- 
| tain, that the give’’ o! the click renders it impossi- 
ble to leave the mai: spring on the strain, or to block 
it; and, consequently, the disadvantages of over- 
winding on the one hand, and excessive action of the 
escapement on the other, vanish together; and, in 
point of fact, this is exactly what does happen. 
i To sum rp, we clim, by the combination ef the 
pivot'd brace and the sliding-click, “to prevent 
the tearing away of the borrel-hooking, to prevent 
| blocking, over-windinz, or over-straining of the 
| mainspring, and to prevent the undue acceleration 
of the esenpement whilst the muinspring is fully 


been a doubt the meeting would not have been wound up and onthe strain.” We further say, that, 


called.— X. 


after most exhaustively testing tho invention ou 


(32679.1—American Organ.—I think I shall be several thousands of our watches, under all possible 


able to supply the information about the tremolo next | circumstances, and 


week, a- 1 bave just received the sample promiscd by 
* Eleve.” The manual can be altered by drawing 
ard re-arrangiug some of the pins in the front rail. 
That is, the frout ping of keys F to B represent 4 
patarals and 3 sburps. while C to E represent 3 
naturals 2 sharps. F. F sharp. G, C sharp. A will 
probably do for C, C sharp, D. D sharp. cud E; but 
now, instead of the pin being where it is for A sharp, 
yon want it suitubly placed for F. aul iben the pin 
thut did for B wil not do for Fe hirp. © engh the C 
pin mas he toll do tor G. The back mas may pro- 
d. ales do, but b should think it better to scil the 


Lonard aud get a new one, for the pina must be in- patent chek itzeif, Wi- zu will cuani Lua toiora g . Oue ìs cou gies 


with uuqualitied success, we 
have adopted it asa radical cure for all the ills and 
| shortcomings to which the going-barrel, either with 
or without stopwork, has hitherto been subject. 
“That, we ventre to submit. Mr. Editor, is a very 
| ditterent affair from an' ideal'' one, and we trust that 
| our experience upon the subject will be taken to be of 
more value than that of anv gentleman speaking only 
from afew de-criptive sentences in our very brief 
“Notes on Stop work.” It is quits elar that 
„ Seconds' Practical Watchmaker” knowa who wo 
iare, and. if he will forward his address to us, we 
will, it practice be, econ oponu Lim, and sow the 


far better judgment than he ean possibly do in any 
other way.— THE COMPANY IN QUESTION, 


[32776.]— Vienna Flute Organ Stop. -A good 
Lieblich, Suabe, or small-scale harmonie flute, in m 
opinion, quite equals the Vienna, if properly voiced, 
The Suabe flute should buve the inverted mouth, 
also a well three-fourths the diameter of the pipe in 
depth. Cut up only a fourth, and keep the cap down 
alittle (not as described by “ Adept”). N.B.—If 
this stop be cut up higher than one-fourth, clearness 
and brilliancy will be lost to some extent.—s. 
TAYLOR. 


frees Une Fern Telegraph Lines.— 
Allow me to correct Union Jack's’ reply to this 
query, and to inform him that pipes are first laid 
down, and covered wire, or wires, drawn through 
them afterwards. “ Union Jack's“ idea that pipe 
and wire are mannfuctured together is, to me, a 
novelty.—JNo. LITTLE. 


[32806.]— Testing Leakage in Gas Mains.— 
The best method you can adopt will be to bore the 
line of mains suspected, by means of an inch steel 
bar and sledge hammer, during the hours of your 
maximum pressure, testing the hore holes so pro- 
duced with your nose or alizht. The bar I generally 
use is made square on the head witha collar welded 
on, to take an iron bar punched in tie middle with 
a square bole, to fit the head of the steel bar—the 
iron bar acts as a wrench to turn the steel bar round 
as it is being driven into the gronnd; it likewise 
enables the bar to be withdrawn much easier. You 
will be able, by the above method to localise an 
escape to within a yard or so; then excivatoa trench, 
and you will probably be rewarded with a broken 
pipe, decayed service. or a drawn joint, which you 
cau repair in the usual m-nuner. Your labour will 
be shortened, in looking for cscapes, by boring in 
the neighbourhood of recent sewerage operations, ag 
bad shoring and careless filling in are disastrous to 
gas mains, and escapes are sure to follow. Next 
mouth will be the best time to test your mains for 
percentage of leakage. as the consumption of gas ig 
then very small between the hours of three and five 
a.m., and by fixing a meter on the outlet main from 
your works during those hours, according to the 
following directions, you can get the loss of gas near 
enough for all practical purposes. Drill two Liin. 
boles on the outlet main from governor, one each 
side of tho outlet valve: connect the inlet of a meter 
to the hole in main ou the governor side of valve, 
and connect outlet of meter to the hole on the town 
side of valve. Fix a pres-ure gauge on tho outlet of 
meter. Close outlet valve on main. aud open tap on 
inlet of meter, noting time and index of meter at the 
enme instent. Take great re that the pressure at 
„outlet of meter remains the aame throachont the 
experiment. Iten, at the end of an hour, close 
meter tap, open valve, and note index of meter. You 
will now have the gas lost in one hour at a given 

pressure. ‘The loss by one pressure being known 
you can calculate the loss during twenty-four hours, 
by taking acccunt of the pressures employed during 
{that time and their duration. The leakage of gas 
will be as the square roots of the pressures employed, 
the specific gravity of the gas being the same. Suap- 
pose, for example, you test your mains as above, at 
a pressure of twelve-tentha, and at at the end of an 
hour your meter in-licates a loss of 60 cubie feet, 
and assuming your pressures to vary during the 
‘twenty-four hours as follows: Maximum pressure 
20 tenths for four hours; minimum pressure 6-tenths 
for twelve bours; for cooking, &., during the day, 
8-tenths for eight hours. The calculation is then 
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made for each pressure and their duration as under — 
Maximum pres. as V12 : J½ O:: 60: 7747 * 4 3098 
Minimum pres. as / 2: / :: 60: 42°35 x 12 = 508˙2 
Cooking pres. as /1'2: / 8:: 60: 490 x 8=392°0 


1210°0 
which gives 1,210 enbie feet of gag lost during the 
twenty-four hours. Supposing, then, your yearly 
make to be 8.000.000 cubic feet, von will distribute 
something like 20 009 cubic feet per day during the 
month of June, and you can easily get the percentage 
of loss during the twenty-four hours from the data 
obtained above. as follows: 1210 x 100 = 20,000 = 
6:05 per cent. of leakage. Atwenty-licht meter will 
be large enough to test your mains with, if they do 
not exceed seven or eight miles iu length. By using 
the small testing dial of the meter for your experi- 
ment you can get the loss of gas per hour toa greater 
niccty than by nsing the hundreds dial for the same 
purpose. Yon should watch the meter during the 
whole time of the experiment, to kcep the pressure 
at the outlet the same throughout as you started 
with, and it will be no moro trouble to watch and 
note the number of revolutions the finger of the 
small dial of meter makes at the same time. You 
can by this means get the quantity of gas passed to 
a cubice foot. If the above calculations are too com- 
plicated for you, t-t your mins, and send partica- 

‘Jara as abhove in another query, acd 1 will work them 

‘out for you.—J. R. WARREN, 


(32806.]— Testing Leaky79 in Gas Mains.— 
“ydraulieau’? must deal turee holes in the mains 
he wishes fo test, 1 foot apert, In the centre hole 
insert a bladder, with a in. gas tap to the neck, 

| Plow the bla hler up rell, su as to stop the pressure 
of gas; then tix tyo jon. stand pip s. with a tap to 
peach, and fix a dry meter b tw on th: two and it 
wl very soon rere-tr the nn ese nang af no 
i Doar ia intud 
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you cannot, under any circumstances, tell the loss 
of gas by a governor— the governor is mercly to 
regulato the pressure of the gas.— F. R. WAITE. 


(32607.1—Gas Testing Meter.—All that is re- 
quired in fixing atest meter is a etrong and per- 
feetly level bench. fixed near to a supply of gas and 
water. The inlet to be fixed to the nearest gas 
supply. and the ontlet connected to the inlet of the 
meter to he tested. A test meter should never be 
used to teat a meter smaller than itself, as a wet 
meter becomes fast when worked under its normal 
speed, and slow to a certain extent when worked 
over. But you can get over this diffienlty by fitting 
your test meter with outside water gauges similar 
to a station meter. connecting their tops to the inlet 
of meter, go that the pressure acting inside the drum 
is cansed to net upon the ganges. therefore indicating 
tha line of the water inside the drum. You can then 
have the capacity of your meter determined when 
working at its normal speed, and mark the water- 
line on the gauzes whilst eo working. The meter 
can then be ninde to measure correctly at any speed, 
by simply rdjusting the water-line to the marks on 
gauges whilst the meter is working at the speed re- 
quired. More water will require to be added when 
working over normal speed, in order to compensate 
for the diiference in the levels within and withont 
the drnm. The Sales of Gas Act a.lows a meter to 
be stamped as correct if under three per cent. slow, 
and two per cent, fast.—J. R. WARREN, 

(32807.;—-Gas Testing Meter.—In reply to 
„ Hedraulican,’® I presume he means a photometer 
to test the illuminating power of the gas against 
enndles, Ke. Or eis it a meter to test the consump- 
tion of gas by the various ess burners, that by the 
observation of one minute it will register the number 
of cubice fect of gas consumed per kourt or is ita 
meter to test other meters of varions make, either 
new or those that have had their druma repaired? 
T shovld be glad to have a better explanation, as I 
can give von anv information required upon this 
Bubject.—F. R. WAITE. 

[2808 [Invisible Ink.—If “Union Jack's“ 
cobalt chloride is Linishegreen, and changes to bright 
green when heated, it is impure, for the pure galt is 
red in solution (or pink, if very dilute), and changes 
to blue on beating. The impurity is probably nickel. 
It is not completely invisible when dry.—DaGu- 
BERT. 

(32815.]—Telescope.—The object lens must be 
of good quality, if you are to use it to see bullet- 
marks at 1,000 feet; and ycu will require a terres. 
trial eyepiece with a power of at lesst 45. This 
would use up so much light tnt I should recom- 
mend you to keep tho telescope as it is, and in time 
either sell it or exchange it tor a larger telescope. — 
W. J. LANCASTER, 

[a2817./—Magnetising Steel Wire.— The only 
method of doing tbis is with the nid of a magnet, 
beginning at one end of the wire, end continuing 
with same pole to the other end. You will find it 
rather a tedious process to magnetise such a length 
of wire.— W. J. LANCASTER. 


[32826.]— Midland Drivers and Firemen.— 
Men who rise to the rank of driver and fireman on 
the Midland line have to go cleaning first. They 
have to he 5ft. Gin. in height end from 18 years of 
age np to 25. Lach one takes his turn to be passed 
for fireman or driver. When appointed, drivers’ 
wages, first eix months, 63. 6d.: end of twelve 
months, 7s.; after four years, 7s. 6d. No trip 
systern. Jime paid from the time they sign on duty 
till signing off: therefore all overtime is paid for at 
the rate of 8 heursaday, aud also 8 hours tor Sunday 
duty. This system ia very satisfactory to the men. 
Firemen, first year, 33. 6d.: end of the first year, 
48.; next rise when passed far driving, ‘They have 
always alot cf men pasecd for drivers firing ou the 
main line and aulro two drivers op the shunting 
engines (one in cac of emery. ney), and put a spare 
fireman out of the shed uloug with the other driver. 
—YouNG VIRTMAN. 

[32838.]—Cooking Stove.—Why waste hent, as 
you evidently do by allowing the flame to go out at 
the top withont doing much work? If you want to 
make the most of your heat, make a stove in the 
following manner:— tave a cubical iron box made, 
size accordivg to your wauts, aud run inside all 
round a piece of din. iron gas- pipe, with small holes 
(pin's-Poitt bole-) alt rcund, aud facing centre of 
stove. Thncse, wien lit, wills ive a sufelent umount 
of heat to ronrt n rood joint. Then kave a hole 
directly in centre of the top. and about 3in. in 
diameter. The leut coming through this must do 
work; and here arrange a small oven, about Gin. 
deep. for baking pies, &e., allowing the heat to go 
round it, and finatly enter into a flue. If you cau- 
not work from these instructions I will give you a 
Gketch.— W. J. LANCASTER. 

ſ32839.]— The Analogy between Light and 
Sound. — Prof. Barrett was not far wrong in bis 
enleulation, for the length of a wave of the green 
portion of the spectrum near the dark line, E, is 
00000 20% in. This roundly is 1 60000th of an inch, 
and as light travels 326,000 miles per second, it is, I 
think, a simple mutter of calculation to find how 
many urndiwations of green ligbt enter the eye in 
onesceecndor time. An uneelation in the violet is 
still starter, bereg near the H hne, 0 CQ: 0155in., or 
roundly, I- GOA th of an inch. You must not con- 
sider that these waves enter the eve, for they do not 


luminiferous ether contained in the cornea and so on 
to the retina.—W. J. LANCASTER. 


[22842.] — Flectro-plating Bath. — You had 
better look through a few of the back numbers. You 
will find an endless supply of information on the 
question you ask. If you have not the back numbers 
I shall be plensed to tell you how to make the golu- 
tion. —W. J. LANCASTER. 

32852. J—Air-Pump Valves.—I should recom- 
mend the butterfly valve as about the most useful 
aud safe for your purpose. The valve is made out of 


a circular piece of casting, bored and planed on the! 


top surface. The valves are formed of brass ahout 
16 gauge, hinged in the centre, co that they will flap 
like a butterfly's wings. The under surface is 
covered with leather and well oiled. The holes 
below each valve can be about a quarter of an inch 
diameter, or less would be better.— W. J. LAN- 
CASTER. 


(32854.1—Induction.—The armature being of soft 
iron has induced in it a grenter amount of magnetism 
than would be induced in a piece of steel, or in tho! 
secondary helix alone—hence this develops a greater | 
amount of current: it, in fact. follows the law of 
equares in the case of iron. But, if you use steel, 
the strength is only proportional to distauce— hence 
difference in effects.— W. J. LANCASTER. 


(32955.)—Flectric Light.—You enn get an elec- 
trie light with one Bunsen's cell—sach a light as 
would render darkness just visible. 6 cells would | 
give a little more light. but not sufhiciently bright to 
be called an electric light. At least 40 Bunsens will 
he reqnired for the purpose you wish to use the light 
for.— W. J. LANCASTER. 

(32861. Removing Cement from Iron Pipes. 
In reply to Wallasey,” the only way is to chip 
out the cement with narrow fine-pointed chiscls. If 
too thick would he apt to split to spigot end. If 
hammering the spigot at end is resorted to with a 
holder underneath you will be sure to break the 
spigot.— F. R. WAITE. 

32863.]— Electro Magnet.— Use abont No. 21 
silk. covered wire, and have 15 to 20 layers upon the 
bobbin at least more if you can.— W. J. LAN CAS- 
TER. 

(32864.J—Gold.—How would Theo. Pitt “ re- 
duce the metal to powder r’—DAGHBERT, 

([32860.]—Bensitive Flames.—'l'he best method 
for vou to adopt in obtaining a pood sensitive flame 
is the following: Procure or constrnet a small gaso- 
meter, capable of holding about 2 c. ft. of hydrogen; 
from the top of this have a piece of 3 compo tube. 
with a tap at the end on top of gasometer; then, at 
the other end, have a gradually tapering picce of 
brass tubing, with a stestite nipple; or you may he 
euceessful in making a glass nipple. Having all in 
readiness tern on the tap to the tull, light the jet of 
gas, and weight the top of gasometer until the flame 
is on the poiut of roaring. This is the only point 
that requires care. The flame should be just ready 
to vibrate or shorten the moment you speak to it. If 
you are carcful you will be able to make a good sen- 
sitive flame. If you have nota gasometer you may 
obtain good effects with a gas-bag, the essential 
points being that the tube from gas-big must be as 
smooth as possible. No roughness or stoppages 
must be permitted. On this one point resis the 
sensitiveness of the flame.—W. J. LANCASTER, 


[32870 ] — Chemical. — This question appeared 
among Queries” ina slightly different form some 
time since, and | looked carefully but in vain for an 
answer. It is an algebraic and not a chemical 
question; but from the title chosen perhaps some 
mathematical correspondents who can easily solve it 
have overlooked it, not thinking it was in their line. 
Į fee] myself too rusty in algebra to undertake it, 
but hope some competcut correspondent will give 
us the solution. It may be approximated by 
arithmetic thus: — Find tho percentage of chlorire 
in the mixture. according to data; then, as sodium 
chloride contains 60°68 per cent. of chlorine, and 
potassium chloride contains 47°65 per cent. of 
chlorine, the respective proportions of these in the 
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| mixiuro may be found by comparing these per- 


centages with that of the mixture. Thus, for 
example, if the mixture contains 52°13 per cent. of 
chlorine, it is evident that there is more potassium 
chloride than sodium chloride present, for a mixture 
of (qual parts of these would contain 54°17 per cent. 
of chlorine, and will be found a mixture of 
2 parts of sodium chloride and 3 parts potassium 
chloride contuin rather more than 52 per cent. of 
chlorine, showing the salts to be present in thut 
proportion in the mixture.—H. B. F. 

[32876.1—Cutting Gauge Glasses.—The simplest 
method of cutting these glasses is to file a nick in 
the glass all round. File it about half through, then 
tap it on come hard metal. or over the edge of the | 
file, and the piece will fall off quite clean. You may 
afterwards smooth the end wito emery on an iron 
plate, with a small quantity of water.—W. J. LAN- 
CASTER. 

{32876.J—Cutting Gauge-Glasses.—This is best 
done by taking a half-reund file, aud rubbing the 
place briskly till the glass is hot. Then wet in- 
stantly with your tougue, and take the glass in 
your two hands, with the thumbs together, end to 
end, on the opposite side of the glass, to where it 
has been nicked; wrench the glass, and it will break 
straight. Ihave broken a gauye-gliss in six pieces 
in leas than two minutes, ‘Dhis operation must be 


—they Hercle give up their period of vibration to tke | done quickly.— J. Bak Low, Southport. 


[32876.]—Cutting Gauge-Glasses.—They can be 
readily cut by wrapping a piece of stont paper 
round, and tying it on tight, to prevent vibration, 
and form a guide for a hund-saw file. Place edge 
of paper where you require the separation to be, and 
carefully file a nick all round, holding the glass on 
the bench ora board. In the act of filing the odd 
piece will drop off clean. It always has done witb 
me; and I have just cut an old one now for my own 
satisfaction before answering this.—H. P. 


[32880.1—Leclanche Cell.— The simplest way to 
make a Léclanché cell is to get a piece of carbon 
long enough to go to the bottom of the porous cell, 
then pack in around it an equal quantity of man- 
an nese dioxide and coke as small as you can get it. 
The outer cell is, of course, zine. The cell should be 
about half fall of a soluticn of ammouic chloride, 
and then covered up. Cells made as I have roughly 
directed cannot fail to work well—W. J. LAN- 
CASTER, 

[32881.]J—Gas-Holder.— The cheapest gas-holder 
vou can obtain is n two or four-gallon stone bottle, 
having a cork in the top with two tubes, one going 


to the bottom of the bottle, the other just below 


cork. By having a reservoir of water, aud allowing 
the water to flow in, you can have a regular supply 
of gas; and, at any tte ts will be the cheapest 
form of apparatus you can have, and much less 
troublesome than a smull gasometer.—W. J. 
CASTER, 


(32881.]—Gas-Holder.—Inreviy to “F. A. B. J.” 
a tinsmith would be able to make him one for a few 
shillipgs. It must be mada of sheet-tin, with three 
pillars at equal distances with pulleys on top, for 
carrying cord of balance weight, and more for keep- 
ing the gas-holder perpendicular. He must also have 
two separate pipes through bottom of tank to top of 
same, for inlet and ontlet pive, also a gin. gas tsp 
fixed on the under side of cach bend under the tank, 
to let off the condensed ammoniacal liquor, &e. The 
pipes must be of lead or iron, as the reply given by 
“ Os” wonld not auswer at all. He states only one 
pipe in the tauk. Also that the ens-holder and pipe 
must be made of zine. He, Os,“ must bear in 
mind that all gases produce acids in their manufac- 
ture, especially muriatic acid gas, which, if well 
purified, would destroy the zinc pipe and gas-holder 
in two bours.—F. R. WAITE. 


[32883.] — Railway Grense.—The principal in- 
gredieut in most railway greases is palm oil. This 
is mixed with other greases, suchas tallow and lard, 
or with solids, like plumbago or sulphur, in a state 
of fine division.—H. B. F. 


32893. Weakness.— Good walking exercise, 
not too much at once, aud a rest after each exercise, 
will do more than gallons of physic. A tonic in the 
shape of some salt of iron, with quinine, might be of 
use; but I would rather recommend the use of a con- 
stant current battery, with 20 to 30 cells. about a 
quarter of an hour every morning, and well rabbing 
the skin after a bath every morning with a rongh 
towel. The use of a pair of ligbt dumb-bells would 
be of service to her, not too much at first.—W. J. 
LANCASTER, 


(32008, ]—Refractive Power of Water.—It is 
quite true that water ix not by any means unique in 
its property of expanding upon solidification. Bis- 
muth and antimony do the same, as do aiso many 
alloys, notably type metal. The expansion seems to 
arise from the fact that these substances assume a 
crystalline structure on becoming solid, or, in other 
words, their molecules arrange themselves in a 
definite way, and thereby occupy more room than 
when they are packed together in confusion as a 
liquid. The refractive inder of water is said to 
diminish from zero to its point of greatest density, 
but the decrease must be excessively small for the 
index at zero is 13330, nud at 10 it is 13527, show- 
ivg a diminution of only 03 for a range of 10°. 
“H. B. F.“ writes of the ‘power of refraction’ in 
his query, and I have therefore italicised the words 
* retractive index because it is possible that some- 
thing different is meant. Much depends upon the 
character of the book from which he quotes, and 1 
would be glad to learn its naime. Ice has a refractive 
index = 1308. Surely my friend knows that the 
refractive index is independent of the angle of 
iucidenee.— WM. JOHN GREY. 


[32908.] - Refractive Power of Water.—The 
index of refraction for water is 1336, for ica it is 
1'310. The index of refraction will vary with the 
density of water, but you of course must he exceed- 
ingly particnlar in measuring the differences bet ween 
the index of water at 0 C. and 4° C., and 1 doubt 
whether you have apparatus snihciently delicate to 
find a decimal point in the third fg ure.— W. J. 
LANCASTER, 


[32921.] — Noiseless Gear for Lathes. — 
„ Apxious,” or any other render of the ENGLISH 
MECHANIC, can ave the above gear in motion at my 
residence, Crabtree road, Birmingham. — J. JEWS- 
BURY. 

3292 4.J—Telescope.—The object-glassea of these 
telescopes are usually bad, aud will not bear more 
than 40 to the inch. ‘nis is about the highest 
power sent ont with them. They are, however. 
doubled before the would-hu observer gets them, and 
besides, most of those ever wees J have bad have been 
wrongly mounted. Trese are points which need 
correction, and certainly when any one gives an 
amount such as £12 18s. üd., which would more than 
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purchase one of Wray’s best 3in. clear aperture, it 

does seem a pity that the seller cannot be brought 

to book. Now,if you have been a reader of this 

paper you ought to have been forewarned—as the 

old people say, forearmed—but I suppose there are 
ple in the world still who will be sold.—W. J. 
NCASTER. 


[32924.] — Telescope, — ‘‘Totham”™ appears to 
bave a 3in. instrument, costing £12 188. 6d., instead 
of £5, as the early portion of his query would seem 
to indicate. For this sum many of Wray's beauti- 
ful 3in. objectives are mounted. Why don’t you try 
another eyepiece? Look at the moon with your 
instrument when the terrestrial eyepiece is on it, and 
carefully note the tint of the fringe of colour border- 
ing the disc. If it is violet or blue, the objective is 
achromatic ; if red or yellow, it is imperfect. I will 
willingly test his eyepieces if he likes.— F. C. 
DENNETT. 

{$2924.]—Telescope.—I hope ere this ‘‘Totham ” 
has discovered what is the matter with his telescope. 
There must be something wrong somewhere. Isit 
in Totham himself? Some time since I was 
called in by afriend to examine a telescope he bad 
purchased bnt could not manage. I found that he 
was trying to use a part of the day eyepiece with 
the astronomical ones, by only removing the two 
back lenses and then inserting the astronomical ones 
(which happened to fit the day eyepiece tube), thereby 
still using a four-lens eyepiece. He thought that as 
the astronomical eyepieces consisted of only two 
lenses it was sufficient to remove two of the day eye- 
pieces, instead of the whole four. He likewise 
thought it very queer to be obliged to shorten it up 
so, as he called it. Now, Totham’s ’’ description of 
the appearance of a star answers exactly to the above- 
named couditions: so before condemning the instru- 
ment (which, by the bye, is not a bora fide 5- pounder, 
having cost more than double that amount), show 
it to some one who is conversant with the telescope, 
and very likely all will be right. I have a £5 one. 
and it has afforded me a deal of pleasure. It will 
show «| « Lyræ, but I am getting dissatisfied with 
it because I want something of larzer aperture, so I 
am endeavouring to make a reflector.—A. N. H. 


[32927.]—Mensuration.— John’s” error may 
be thus explained :— The area of the circle referred 
to in circular feet equals the square of the diameter, 
and as Templeton's constant, 02909, is used for 
converting (circular) cylindrical feet contents into 
cubic yards, the formula, 475% x 35 x ‘02609 = 
22 cubic yards, is correct, whereas, in John's 
formula, 475 x 4°75 x 7854 x 35 x 02909, the area 
of the circle, instead of being taken in circular feet, 
is reduced to square feet, which, multiplied by the 
length, and then by 02609, gives an incorrect result, 

because tbe number of square fect in the area of the 
circle is less than the number of circular feet, as 
*7854 : 1, and therefore the multiplier or constant, 
‘02909, becomes too small and inapplicable to bring 
square feet or cubical contents into cubic yards. 
The formula in this case should be :— 
£5 x S75 x 7854 x 3i 7 x 35 22 cubic yards. 
By a little consideration the above will also explain 
the meaning of Jobn's second query—“ to dia- 
meter 1 ?"—Epwarp W. FuRRELL. 
32927.]—Mensuration.— The way to find the 
cubic contents of a cylinder is to multiply the area 
of the base by the height, and the way to find the 
area of the base is to multiply the square of the 
diameter by 7854. Thus, if the diameter be 475 and 


E 
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the depth of a well 35ft., then 4°75 x 35 x °7854 = 
620-21 for the number of cubic feet, and the number of 
cubic yards will be this divided by 27, or 2297. To 
diameter 1,” &c., means that if the square of the 
diameter be 1, the area of the circle will be repre- 
sented in the same scale by 7854.— W. G. P. 


{32031.]—American Dried Apples.—Here in 
Germany, especially in the country, most families 
lay up a store of dried apple slices (apfelschnitte) 
for the winter. Any apples, those that fall or are 
blown down, are peeled, any bruised or grubby spots 
cut away, then cut into slices and strung on a thread 
by help of a thick needle, This festoon is hung in 
the sun, or in wet weather on the kitchen ceiling 
or walls. Mushrooms sre done in the same way, and 
if used in hashes, stews, &c., impart a most ex- 
cellent flavour. Pcars may be treated in the same 
fashion as apples. Bilberries and plums are also 
i These require daily turning.— N. SIRCH. 


(32932.] — Birdlime. — Boil linseed oil in an 
earthen vessel, when it has come to a boil keep it on 
a slow fire, just simmering. This is a work of some 
hours. Have ready a clean piece of pipe-stem, dip it 
in now and then, and let drop upon a cold flag-stone. 
As it cools put it between your finger and thumb, 
and go on until you find it sticky enough. When 
cold add abont one-righth of Stockholm tar, and 
you will have a birdlime that will draw the hair off 
your head.—JacK THORP. 

[32933.] — Legal Question — Tithes.— By the 
statute 24th Vic., cap. 93, sec. 29, a penalty of 
28. 6d. is imposed in all cases where the amount of 
rent-charge due is not paid at the time and place 
appointed for the same. It is further enacted that 
the above penalty shall be deemed and be taken to 
be a part of the rent-charge which is in arrear and 
unpaid, and shall be recoverable by distress in like 
manner as the said arrears of rent-charge are re- 
coverable.—Huao DONELLUS. 


[32934.]— B. 8c. London.—I am sorry you are 
not so near the B. Sc. as you ecem to think, 
and as I imagine the correspondent hus rot yet left 
school I will not blame him. I must tell him, how- 
ever, that he must he well grounded in the following 
subjects: Latin, Greek, French or German, English 
language and history, modern geography, mathe- 
matics, natural philosophy and chemistry. Afterhe 
has passed his matriculation in these subjects he 
will have to pass the lst and 2nd B. Sc. ex- 
amination, which consist of pure mathematics, such 
as arithmetic, algebra, gcometry, and trigonometry, 
mixed mathematics, inorganic chemistry, experi- 
mental physics. biologv. with the addition, for the 
2nd B. Sc., of the differential calculus, integral 
calculus, astronomy, organic chemistry, botany, 
zoology, animal physiology, physical geography, 
geology, logic, and paychology, the examination for 
the 2nd B. Sc. lasting through three wecks. I am 
afraid W. H. Escott bas not a sufficient amount of 
knowledge derived from Pinnock’s Catechism ” to 
cover all these subjects. I have written so much so 
that other aspirants may know what they will hare 
to learn before presenting themselves, but as other 
men have passed before them, there is hope that any 
one with energy and determination may obtain the 
B. Sc. so coveted by some.— W. J. LANCASTER. 


32934.] — London B. Se. — While thanking 
„ Owen’s College and R. S.“ for their kind 
answers to my query, I beg to say that the idea of 
“eram” never entered my head. I might state 
that I have always been fond of science. and have 
read such works as Joyce's Scientific Dialogues,” 
“Evenings at Home, Bakewell's “Geology "— 
a fine old work on chemistry published by Hodgson 
(1812), with no nama of author. &c. ; and the know- 
ledge thus acquired I have supplemented and tested 
by learning up so as to be able to answer—even 
dodging—the questions in the catechisms referred to 
in my query. which catechisms perhaps neither 
“ Owen’s College nor R. S.“ have ever seen, for 
Iam assured that they have been out of print for 
many years, and the copies I have have been in the 
possession of my family full forty years. Such being 
my case, I considered | might without presumption 
try to obtain tbe honour of putting the letters 
B. Se. after my name, and that it would be enough 
that I possessed the knowledge—no matter how I 
acquired it—and that the certainty of my being pos- 
sessed of the knowledge could be settled at one 
examination. ‘'Owen’s College's suggestion that 
I should go out to Australia to graduate, so as to be 
able to escape the previons examinations, would be 
not only troublesome, but, to me, expensive and 
impossible. Surely some of your numerous readers 
can see the position in which | am placed, and direct 
me how to proceed. What can make the knowledge 
of three languages besides English necessary? The 
only language I know besides my own is alittle 
Welsh; but l am afraid that is not one of the lan- 


guages required. -W. H. EscoTT. 0 

[3293 f. B. Be. I. ondon.— Mr. Escott seems to 
have a very dim idea of the examination for the 
degree of B. Se. London. Three examinations are 
necessary—viz. : Ist, the matriculation ; 2nd, the Ist 
B. Sc.: and 3rd, the 2nd B. Sc. If be really wishes 
to obtain tbis degree, he should begin to study at 
once for matriculation, and in about three years he 
may, if uniformly successful, obtain it. Mr. Escott 
must be joking when he snys he has been through 
“ Pinnock’s Science Catechisms.” as, from my know- 
ledge of them, they might fitly be studied in an 
infants’ school.—B. Sc. LONDON. 

[32938.)—Bicy cle Construction.—To reply fully 
to Pheenix’’ (No. 684, p. 251) would be a rather 
long matter. 1 will do so as weil as I can without 
occupying too much space. No. 1. Charcoal iron 
spokes are preferable to steel ones as a general rule, 
because they are tougher—unless the steel is specially 
prepared it soon snaps off at the thread. No. 2 is 
partly answered hy No. 1; ordinary steel can be 
headed cold, but it would be advisable to soften it. 
No. 3. These would be received of the necessary 
shape, and would not require tempering because the 
steel of which backbones, &c., are made is of a low 
quality and will not readily harden. No. 4. Thick- 
ness of hush, th of an inch. Why not case-harden 
the spindle ? as vide my letter on p. 141 (let. 14239, 
No. 682). No 5. lin. rims can be procured easily. 
No. 6. This would depend on the pocket of the 
amateur. A good lathe would cost £20 and upwards, 
would require to be 6in. centre to take the cranks. 


| Also a forge would be required, Altogether not less 


than £100 wonld fit up anything worthy to be called 
a workshop for bicycle-making, and then as trade 
developed other machines would be required. If 
“Phoenix” is anything of a practical man and has 
a knowledge of tools he can easily estimate his 
outlay. If he wants to make a machine for himself 
and bus not all appliances he will never satisfy 
himself. I know from personal experience. The 
only case in which I should advise an amateur to 
put a machine together for himself would be some- 
thing after the fashion of * Pound a Werk,“ whom 
Tam answering in this isane. A bicycle can now 
be bought for £5 or £8 up to £25. and no amateur 
can make one for l ss thau £6 to £7. They can be 
made in quantities for a much cheaper rate, because 
quantities pay.— F. L. STRIFFTLER. 

(32945.]-—Reducing Aperture of Quarter-inch 
O.G.—You cannot sati-factorily reduce the angle of 
the tin. Better leave it alone, and purchase a + of, 
say, 60 to 70. You will not bowever, be able to see 
the whole of a water fica in absolute focus at the 
same time. About the best thing yon can have is 
an ordinary din. French triplet. With this vou 
will obtain geod penetration, and at a low price 
about 17s, 6d.— have a set of lenses making seven 
different powers. — W. J. LANCASTER. 


329 16.] —Pelescope.— Lour query is vn cue. You 
say you have made an eyepiece out of two lenses, and 
then ask what “lenses to get.“ Now, the two 
lenses you have should be Jin. apart, with a small 
diapbragm in the focus of eve-lens, and 3. 16in. 
diameter. The obj et-glass should be one of Wray’s 
2tin., costing von £2. You ean make the black by 
mixing best vegetable black with French polish, then 
brushing it on to the telescope or inside, and allow- 
ing to dry.—W. J. LANCASTER. 


(32948 J—Preserving Caterpillars.—At the late 
Exhibition of Fotomological Specimena at the West- 
minster Aquarium a certain lord exhibited a collec. 
tion—“ a life history?’—of butterflies, The cater- 
pillars were prepared by the nobleman on a system 
of his own. An npplicetion for advice would meet 
with a courteous answer. The address is obtainable 
at the Westminster Aquarium. The specimens 
were absolutely life-like. — N. Si RCH. 


ſ32952.JI— Photographic.— The varnish is too 
poor in gum, If you bave a lot of it, put about loz. 
of bleached lac to ench pint, and a small piece of 
camphor: shake well for a week, and decant clear 
liquid. Heat well after varnishing.—W. J. LAN- 
CASTER. 


(32955.]—Mothse.—Varions queries will be best 
answered by studying a little book which has been a 
great help to me: On the Collection and Preserva- 
tion of Objects of Natural History. — N. Srrcu, 


32955. —Moths.— There are so many k varieties of 
moths—and the methods o" capture necessarily vary 
—that I should recommend “ X. Y. Z.“ if he wishes 
to make a collection, to obtain either Kungg's 
Lepidopterist's Guide” or Greene's “ Insect. 
Hunter’s Companien ’’—both inexpensive books 
published by Van Voorst, Paternoster-row, and 
replete with every information and instruction as to 
the collection of butterflies and moths. There is 
also a shilling book. entitl-d. “Common British 
Moths,” published. I believe, by Routledge and Co., 
which has illustrations and descriptions of the most 
common sorts likely to be obtained by a collector 
during his first veur; but the most perfect work on 
the subject is Newman's British Moths.” price El, 
published by Tweedie, 337. Strand, which has splen- 
did engravings and descriptions of over 700 species. 
—CHARLES WHALEY. 


(32955.1—Moths.—The best, and, indeed, only 
way of catching night flying moths (Noctum) is by 
“ sugaring ’’—thnt is, making a paste of sugar and 
beer, with the addition of a little rum, and painting 
it on trees fences. Ke. The “sugar should be laid 
on at dusk on still evenings, and visited at frequent 
intervals. But X. Y. Z.” must not deapair if un- 
succesfful at his first attempt ashe mav one evening 
return home with an empty bag,” while on another 
he will find his sweets have literally attracted awarms 
of moths. As there are above 800 species of British 
Noctus, and, probably, nearly half are more or less 
common, a lit of these would be rather long; but, 
perhaps, specimens of the most abundant might be 
mentioned: X. Pols adon (Dark Arches), M. Brassicæ 
(The Cabbage), T Pronuba (Yellow Underwing), N. 
Xanthographa (The Rustic), &c. The best way of 
naming captures is by comparing them with the 
specimens in a museum collection, should there be 
one in the neighbourhood. If not, doubtless some 
more experienced entomologist would give the requi- 
site information, or grant the use of his cabinet. 
But, should neither of the above be accessible, one 
of the more recently published works on ‘ British 
Butterflies and Moths” would be found sufficient 
for naming all captures,- INQUISITIVE. 


|32956.|—Highest Power for Object-Glass.— 
If A Poor Student's O.-G. is a good one, it will, 
under favourable circumstances, carry powers up to 
275—thut is to say, 100 to the inch, 100 x 23 = 275. 
For general lunar work 120 or 130 would be the 
most servicenble. Higher powers are sometimes 
useful for more closely examining some objects when 
definition is fine. The cost of the eyepiece would be 
from 108. 6d. to 15s. With regard to the star maps, 
I am rather afraid our F:litor would scarcely care 
to spare the space. I find the People's Atlas of the 
Stars,” published at 1s., by Gall and Ingliss, an 
invaluable assistance when looking for comets, 
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nebnlæ, Uranus. &e., by marking down their places 
on the map, and then comparing it with the heavens. 
If “our” qnerist will glance at Regulus, and carry 
kis eye a little (abont a quarter of the distance 
between Regnins and y Leonis) way to the west of 
it. he will find find two nearly equal stars, small, of 
Eth mag. The southern one isv Leonis, but the other, 
fitnated at present a little NOW), of», is Uranus, 
which ina 2 in. telesrane searecly presents a defin- 
able disc.— F. C. DENNETT. 

[32956.]—Highest Power for Object-Glass.— 
For the moon. 150 will be the highest power you 
should use, unless the night is perfectly clear and 
calm. 250 wonld be useful on such a night for 
splitting doubles, &c.. but will require clever mani- 
pulation to he of service. Of course I assume that 
your O.G. is a good one.— W. J. LANCASTER. 


[32956.]— Highest Power for Object-Glass.— 
In reply to A Poor Student,“ I muy say that a 
2tin. object-glass must he of the very best quality to 
bear a power of 200 to 250 with good results. The 
maximum is generally considered to be 100 to the 
inch of diameter, and this only in very favonrable 
states of the atmosphere. Much will depend on the 
steadiness of his stand, and whether it is equatorial 
or not. The cost of an eyepiece will vary according 
to the maker, but a good one will generally be from 
158. to 218. If A Poor Student“ bad looked at 
your front page he might have avoided occupying 
useful space with this question. Maps of the constel- 
lations were published in the ENGLISH MECHANIC 
some years ago by F. R A.S.” A Poor Student” 
should grt Proctor’s smaller or school atlas, price 
5s.— A. WooLsEy BLACRKLOCE, M.D. 


[32957.]— Loco Notch —Notching a locomotive 
back is the most ecocomical way of working an 
engine, as it does not require as much steam as it 
would if not worked exp:nsively; and as steam is 
made by the means of fuel aud water, consequently 
there is a great saving effected in both these items. 
It also enables drivers to attuin a high speed and 
keep it at one uniform rate. Without this it would 
be impossible for them to do so, as their engines 
would not make steam fast enough for the consump- 
tion. A locomotive should never be notched back at 
the start, but the regulator should be gradually 
opened until it is full open, and the train bas 
attained a fair rate of speed, when the reversing 
lever should be pulled back gently a notch or two at 
a time until it reaches the notch next the centre of 
the sector.—C. J. BONSER. 


32957.]— Loco. Notch.—Yon ask if there is any 
good dore by notching up a locomotive. Certainly 
there is: it works the steam expansively, and also 
reduces the blast on the fire that wonld soon knock 
it all ont of the box if she was not notched up. Give 
her a fair start, then pull ber up two or three at a 
time till you bave the Ic ver in No. 1, 2, or 3, accord- 
ing to the gradient and the train you have on.— 
M.R. Fireman, 


[32058.])—Weak Part of Cylinder.—If the 
steam pasenges. &e., permit, a thin iron or steel 
band might be placed round the cylinder so as to 
cever the wenk part, and tightened thereto by a 
bolt passed through Ings on the divided ends of the 
band at the opposite side of the cylinder; or the 
ends of the band might be formed with bolts or 
studs passing throush a cross. bar tightened by nuts 
against any available flat surface at the opposite 
side of the cylinder. A patch would be of no use.— 
EDWARD W. FURRELUL. 


5 on the Back.—If Bachelor“ 
will procure an old cotton thread spool (the penny 
size will do) and through the central hole pass a 
piece of tape abont a yard long, and tie the same 
firmly but not too tightly ronnd his body, placing 
the spool exactly over his spine, he will find it 
somewhat difficult to sleep ou bis back. He might 
attach the apool to the middle of some soft kind of 
belt. The bed he sleeps on should be a hard one.— 
J. FRASER, Doncaster. 

[52985.]—Canoes and Canoeirg.—All cruising 
paddles are made to divide at about 6in. from the 
middle. The eads are then fitted with ferrules 
similar to those used on fishinug-rods. A well-made 
brass ferrule is better thun a screw, as the blades 
may be turned af auy angl». They nre very often 
used at right angles to each other: bnt care is ra- 
quired in light canoes, asa false stroke may be made 
at any time. By fitting a stump into the longer 
half it may be used in a cruteh on the right hand to 
steer with when under sail.— E. H. JONES. 


{82985.]—Canoes and Canoeing.—I hada paddle 
which was jointed in tua middle with a ferrule, like 
n fishing-rod. The blides must be put at right 
angles to each other. OF conrse the paddle will be 
elightly heavier owing to the brass joint having to be 
made very strong.—JEPEPY. 


32992.]—-Gold Leaf.—Lay a sheet of writing 
paper on glass and rub it all over with heeswax. 
It will then, if pressed on the gold, sufiiciently 
adhere to allow &s b ing cut into strips; but for 
white paper I should imagine bronze powder would 
answer eqnally well. and would be much cheaper and 
easier of manipulation. The best way to letter 
paper for gilding, either with leaf or powder, is from 
type, and the best ink is prepared from linseed oil 
botled down to a consistency of treacle, with perhaps 
n suso'cion of resin in it to give it body and “ tack.” 


it powder ja used it should be dusted on with cotton | mended for the third. ara yon will do. 
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hafore being rubhed off with a wool pad, otherwise | “A” to agree with open “A” string; then place 


tha trag are not nice and sharp — W. H. Daviess. 

[$2953 ] — Musical Box.—The canse of this 
j rring. which is the lête noir of musical boxes, is 
the ra-ection of the tongue avainst the barrel pin. 
The evil is partially and sometimes successfully 
avoided by fixing springs under the tongues. 
„ Discord” will probably rotier that the jar is worse 
in slow tunes and in the lower notes. Supposing the 
contact springs are properly adjusted, the only 
possihle remedy would be to irer ase the distance 
slightly hetween the comh ard barrel; for this 
purpose the screw holes in the former are generally 
made a little oval. or if not, can easily be filed 
without injnry.—W. H. Davres. 


(82994.1—£5 Telescope — Let Telescope Tele” 
just look at the lenscs of his day evepiece; I rather 
fancy they want a good cleaning. The places for the 
diaphragms depend on the siz of the hole in them. 
They should he placed so that an eye placed at the 
focus of the O.-G. can see the whole of that lens, but 
none of its surroundings.— F. C. DENNETT.’ 


(32998 1—Phonograph —There can he no doubt 
that the tinfoil us-d by Mr. S. Newton is too thin. 
This will account both for his failure to produce any 
sound, and also for the diffleulty in mounting the tin- 
foil on the cylinder. A equire foot ought to weigh 
about an ounce. If a single dianphra:rm is used the 
point should not he fixed directly upon it, but to a 
steel spring, one end of Which is fixed below the 
diaphragm and the other, that which carries the point, 
made to press against the centre of the diaphragm. 
Between the spring and the diaphragm there should 
be a small pad of indiarubber. But I strongly re- 
commend Mr. Newton to add a accond diaphragm 
for the reproduction of sounds. Full directions will 
be found on page 157 of this Vol.—SHELFORD 
BIDWELL. 

[32999.] — Curious Apparatus or Chemical 
Toy.—The rearon why the red liquid moves in 
jerks up the tuhe is that the liqnid is ina partial 
vacuum. Therefore, when the hend is applied to the 
bulb, the warmth of it. beating the air outside the 
bulb, forces the red liquid up the tube, where it 
remains as Jong as the hand is kept there. The 
red liquid is alcohol, coloured with cochineal.— 
HosnikKos. 

[32999.] — Curious Apparatus or Chemical 
Toy.—This is what is known ar a pulse-glass; the 
tuhe contains the liquid. bnt no air. It is boiling by 
the heat imparted hy the hand holding it when it 
bubbles up. Very little heat is required to boil a 
liquid in vacuo.— F. C. D. 

[33008.]— French Polishing Violin. —I have 
geen dozens of violins French-polished in my time, 
and their beautiful appearance and improved tone 
have been mnch admired. T'he violin should be well 
sernped and polished by a practical man. The only 
objection I can see is that it gives an appearance of 
newness to the instrument, which some old players 
dislike to see.—Jno. LITTLE. 


|33006.]— French Polishing Violins.—T like 
polish, and think it bert, and more durable and 
clean. A lot has been written about the resonant 
virtues of varnish. I only acknowledge its capacity 
for keeping the wood dry. and thus rendering it 
more vibratory. If your violin has been varnished 
already I should clean it and polish over the varnish, 
not removing any of the eld.— FIDDLER. 


[33007.]—Violins.—I am not competent to inform 
you which is the best maker of those you have men- 
tioned ; and, really, there are so many makers and 
old fiddles that i doubt if any one is acquainted 
with all. I think it bootless to inquire, because 
there are so many good copies. As far as tone is 
concerned, by simply removing the sound-post, a 
„ Strad” becomes worthless—a toy fiddle would 
beat it. I have never read a treatise on the varying 
effects of different positions of the sound-post in a 
violin. But, depend upon it, it’s most important to 
get the right place for this Here Stands a Post,” 
—FIDDLER. 

[33016 ]—Wickel.— Will Fritz“ please to say in 
what back number Mr. Spragne says that platinum 
decomposes the solution of anmonio-snliphate of 
nickel? The simplest mode of preparing the solution 
is to dissolve the crude metal in sulphurie acid, then 
add a little nitric acid. and heat to peroxidi-e any 
iron present. On additionof a sufficiont quantity of 
sulphate of ammonia tie double salt will crystallise 
out.— SIGMA. 

[330 17.] Tuning the Violin.— Get an “A” 
tuning fork, not the Philharmouic, but old or lower 
pitch; tune your second string to tbis tone. You 
are aware that by stopping the string with the first 
finger a tone his ber ia produced; and so again with 
the secord and the third stepping two more higher 
tones are got. Now, when the fourth fiuger stops 
the A string E” is found, which is a fifth tone 
higher than the open string, and is the sound for 
the first string. But, as you cannot place the fourth 
finger properly, just lay the finger lightly on the 
string. then bow, and the harmonic E will guide 
you. The third finger stops D. and this is the tone 
for the third string (the thickest of the ancovered 

ut strings), orly an octava lower; new place the 
ourth finger harmonically, as above directed. only 
on the third. D, string, aud compere with tue 
second A.“ Yon kave now three strings tuned. 
Proceed with the fourth, or silver string, us recom- 
After this 
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wool; if leaf, it should be allowed afew hours to set | placo the third nger on the I string, ani tiud upper i 


third finger on “ A,” and find“ D” to agree with 
open “D” string, then do the same for the last 
string G.“ Understand that the fourth finger 
placed lightly on a string produces an harmonic fifth, 
which should agree with the open string next above 
it. All this, however. is nothing like a good taught 
ear, Which comes in time.— FIDDLER. 


[23017.J—Tuning the Violin.— For a beginmer 
it would be better first to tune the strings by any 
instrnment with a fixed scale, otherwise he might 
find himself tuning 4the instend of 5ths, the re- 
semblance being sufficiently near to mislead him. 
The strings being thus bronght to pitch, the discord 
pulsations can be distinctly heard; these will 
gradually decrease as the perfect interval is ap- 
proached. A very little practice will ensure pro- 
ficiency; but as to any mathematical rule being 
given to hasten this result Iam afraid the reverse 
would be the case. If “Tyro,” however, thinks 
differently he has only to run his eye down a few of 
the columns of the late admirable letters on 
“ Mathematics of Music,” &e., to convince him of 
a few of the simplicities of the theory, and even if 
it does not make him wish he never had been born 
it will probably make him content, at least for the 
present, with the practical part alone. With regard to 
cultivating the power of ‘‘appreciating nice dis- 
tinctions in musical sound,” this must be a work 
of time and application alone, even supposing the 
“organ of tuno” exists. If it does not, the time 
spent in learning to play the violin, if not exactly 
wasted, will not produce any valuable results, as 
many would-be fiddlers, including the present 
writer, have found to their cost.—W. H. DAVIES. 


UNANSWERED QUERIES. 


——— 2 — 


The numbers and titles of queries which remain wnan- 
meered for five weeks are inserted in this list, and if stù 
unanswered are repeated four weeks aftercards. We trust 
our readers will look over the list, and send what tnformations 
they can for the benefit of their seliorw-cont 


Since our last Telescope Tele“ has answered 32367 
D. Fernie, 32386. 


32406. Twist, p. 48. 

82409, Yacht Boiler, 48. 

382111. Telephone.—To Cob,“ 48. 

32412. Windmills, 48. 

32125. Balance W heels, 48. 

82430. Dog Skins, 48. 

32131. Large Telescopea, 48. 

32136. Angularity of Connecting Rod, 48. 
32110. Blneking Cane, 48. 

32445. Induction Coil. To“ Sirius, 48. 
32450. The Organ, 48. 

32152, Electric Bell, 48. 

32458. Lunar Photographs. —- To A. A. C.,“ 48. 


* 


Cornish Double Beat Valves, p. 150. 
Reversion, 150. 

Cattle Spice, 150. 

Polishing Machine, 150. 

Chemical Reaction. 150. 

Camera Obscura, 150. 

Refrigerator, 150. 

Plain Turning, 150. 

Powerful Telephone, 150, 

Pony Bicycle, 150. 

Bicycle Improvements, 150, 
L.N.W.R. Engines, 150. 

Secondary Batteries, 151. 

Stables, 151. 

Scholarship, 151. 

Ochre. 15}. 

Rolling Photos, 151. 

Railway Coa ‘hes (Metropolitan), 151. 
Petroleum for Attacking Ships, 151. 


ER EET 


32672. 
320-1. 
32088. 
32692. 
32593, 
32697. 
32698. 
32609. 
33700. 
32701. 
32702. 
32709. 
32712. 
32713. 
32726. 
32727. 
32730. 
32733. 
32735. 


Brighton Aquarium.—A fine lot of Sctopice 
hag just been added to the col'ection at the Brighton 
Aquarium. They were caught off Guernsey. 


A Snail and Slug Guard.—Those who grow 
choice bardy plants in beds and on rockwork are 
often troubled with the depredations of slugs and 
snails, and especially in the case of deciduous plants, 
as these are lialle to attack just when the young 
leaves are thrusting themselves throngh the soil. A 
cultivator of this clasa of plants his adopted the old 
plan of forming guards out of sheets of perforated 
zine. These guards re cut of a size sufficient to 
surround a plant to the depth of 4in., and before 
placing the guard in position some fine cinder-ashes 
are spread on the surface of the soil round about the 
plant. Since this plan has heen adopted not a 
cingle plant bas been harmed; the slugs will not 
attempt to scale the zine ramparts, and they do not 
appear to care to thrust themselves throngh the 
soil under its walls, the gritty particles of the ashes 
not being at all te their liking. As plates of 
perforated zine are hy 10 means expensive it follows 
that a number of guards can ba bad at a comparsa- 
tively small cost. ‘bey shonld be used without ary 
paint or colour being placed on them.—Gaer leners 
Chronicle. 
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QUERIES. 


— — 


[3021.]J— Bleaching Glue. — How can the ordinary 
glue of commerce be made perfectly, or nearly, colourless, 
and at the same time perfectly insoluble and waterproof ? 
—AMERICUS. 


(33022.]—Hominy.—Can any reader oblige me with 
ono or two simple receipts for the preparation of hominy ? 
—G. L. T. 


(33023.]—Barometer.—Will some reader kindly in- 
form mo how to make the corrections for altitude and 
temperature in the barometer—viz., correct to sca-level 
and reduce to 32° F.? I presume the altitude of the place 
must be Known where the correction is to be madu.— 
CuLLOID. 

| 33024.J]—Oil. —I wish to separate the “palmitin” rom 
a quantity of animal oil so as to obtain the pure olein. I 
believe it may be done hy cooling the oil to 32° F. and 
til:ering out the congealed fat. Can any of your readers 
describe the moat suitable apparatus for preparing from 
about five to ten gallons at a time, or suggest a better 
method than the above, and oblizye—CoLLoip ? 


83025. J— Blectrical Induction.—Answers to the 
following would be most thankfully received by the 
qierist:—l. Why is a thicker wire used for a magneto- 
electric machine than for the secondary of an induction 
coil? 2. Abont what length of spark would a coil give 
capable of producing the electric light, and what size wire 
for the secondary would be necessary? 3. Why is the 
aecondary coil wound in an elliptical form—t.e., thicker in 
the middle and thinner at the ends? I should have 
theught just tle opposite, the magnet, which induces the 
current, being strongest at its extremities. 4. What size 
wre would be best for a coil to vive a 11 or 2in. spark, 
aud would cotton-covered suffice P—W. B. 


3026. — Heat Question.—The following question 
appeared in the elementary paper on heat, Science and 
Art Department Examination: * I breathe through a 
tubs which dips to the bottom of a glass jar, taking care 
to chill my breath before it enters the jar. Whon the jar 
is tiled with breath a lighted taper plunged into it is 
in-tantly extinguished. Explain the whole experiment.“ 
Tie answer required is evident, but did the examiner 
really perform the experiment? Expired air has added 
to it leas that 41 per cent. in volume of CO, and ordinary 
air contains only four or five volumes CO, in 10, 600. 
Would the addition of 43 per cent. be sufficient to extin- 
gquish a lighted taper P—E. J. S. 


{33027.]—To ** Incog.”—I have suffered with pain 
in lumbar regions for 2} years, acgravated by fatigue, but 
not dependent on it; bowels inclined to be coustipated, 
puin generally worse after stool. When first felt came on 
after severe walking upon an empty stomach. Digestive 
orzaus much affected during the first six months. Pain 
now become chronic, producing intense morbid mental 
condition, depression, and hypochondriasis. Tried a 
course of homeopathic treatment, modical electricity, a 
Jong course of valerian, hypophospate soda, and quinine, 
and also other astringents and tonics under different 
piivaicians. Results nil. Have never tried valerian and 
carbonate of ammonia, bat would like to, having known 

relicve a near relative atfected somewhat similarly. 
Would a prescription of gelseminum and lupulin be of 
service P General health and muscular strength good, 
and pain relieved generally while digeation is going on. 
Tried a course of cold hip baths, but pain came back as 
soon as the circulation was restored. “ Incog ” could 
8 me I should be extremely grateful. Aged 30 years.— 


(33028.J—S8iphon.—Is it possible to siphon water out 
of a well 0 vds. deep? What is tho longest depth a siphon 
will work at? What is the simplest and beat way to get 
the water out, as I want to get water out of a well 40yds. 

3 5 Í havo a fall of 60 ds. from top of well ?— 

. 9. I Electrotyping in 15 and 18 Carat 
Gold. Can any reader give me a few particulars on the 
ab-ve, how the solutions are prepared, what battery 
ee oe other arrangements are required, and oblige— 

(33030.J—Nitrate of Copper.—In our manufactory 
we have oocasion to diasolve large quantities of copper in 
nitric acid for the purpose of separating it from more 
valuable metals, after which this nitrate of copper (which 
i not very clean) is thrown away. Can any one tell me 
how I can purify and crystallise it, and to what use I can 
bring it 7— . N. O. 

[33081.]— Piano. — Will any correspondent kindly tell 
me how to begin to make a plain serviccable piano, or 
commanicate with me through the pages of this paper for 
the benefit of myself and others ?—A. T. C. 


(33082.]—Horse-shoe Stall. — Will any of your 
correspondents give me directions for erecting a stall for 
shoeing unmanagesble horses, and an illustration of same, 
and obli AAMDALP 


([33083.]—Clocokwork Mice.—Will any render tell 

ar how to make the fur-like coat seen on clockwork mice ? 
Ar. 

3084. ]J—Staining Wood Sections.—Can any 
eonfréae tell me the modus operandi for the above? I 
have sought in Hogg and Davies without avail.— A. T. J. 

[33035.]—Logarithms.—Will any correspondent of 
the Exetisa MecHanic kindly inform me how to find the 
numbers opposite the following logarithms, which I find 
in Nesbit's Mensuration ?” l 


The log. of 30 = 14771213 
j 5 = 06089700 
27°18 is 14312495 


i shall be greatly obliged if any one will inform me how 
the above are fuund.—ARITHMETICAL IGNORAMUS. 


{33036.]J—Mensuration.—A piece of board 21ft. long, 
icin. wide at one end and 24in. wide at the other end, 
will any of “ ours” kindly inform me at what part of 
this board must I take a transverse cut so as to divide it 
into two equal parte? Plense give rule so that I may be 
able to proceed with similar problems in future.—Oal- 
CON. 

| 33037.]—Clarionet.—Wonld some rendor kindly in- 
fom me if the tone of the elarionet has been changed by 
sty means so av ty alter the nasal sound produced br it, 
ant thas rend red more plecsing ? Is the clarionct playcd 
u ih tho pirno Lke the date P- DiATONILC. 


{33038.]-—Legal.—Will “ Sperans, Lincoln’s-inn,” or 
“B. II., Solr.,” kindly reply to the following? 1. A widow 
has £1,200 in money. If she marry can she retain the 
money to her own separate use under the married 
women’s property, or any other Act, without going to the 
expense of a deed of settlement ? 2. It my stepfather (my 
mother’s husband) leaves me by will C500 in houses and 
land, what legacy duty shill I have to pay p- Bun. 

(33039.J—Exneceration of Power of Eye- 
pieces.—If four inches be a “funny distance“ for the 
components of Castor, what are we to ray to the case 
whore “an eyenieze engraved 70, magnified B” (page 217, 
reply to 32742)? Surely Browning’s achromatic eyopiece 
B magnifying 144 cannot bo meant P—G. 

133040.]—Condensers.—I have a lantern with 3} 
condensera, n } plate lena. My transparencies are Hughes, 
of London, Sin. dia, The pietures are dim round the cdge 
when I havea picture on the disc 6ft. dia. Would 4in. 
condensers be of auy more service with a } plate lens P— 
HELME, 


[330t1.]—Boiler.—Would any of “ours” kindly in- 
form me what would be the best style of boiler for slide- 
valve engine lin x 2in. stroke, of what metal to make it, 
what would he the best menns of heating same? Kindly 
give dimensions of boiler, thickness of plate, size of supply 
and waste pipes. I require it to drive n small lathe or 
watchmaker’s turnben¢l.— HORIZONTAL SLIDE, 


53042.]—Polariscope.—Would Mr. Lancaster, or 
other practical contributor, kindly give mo detailed in- 
structions for making a polariscope in the easiest and 
very cheapest manner? Is the method given in Lankes- 
ter’s ** Half Hours ’’?—namely, to make both the polariser 
and analyser of pieces of thin covered glass set at a given 
angle in a pasteboard tube - of any practienl utility? 1 
don’t seo very clearly, in this form of instrument, wuere 
the analyser ouch: to bo placed, as from the size of the 
thin covers recommended I should say it would be very 
diticult, if not impossible, to fit it to the nosepiece of the 
microscope. If it is intended to be fitted over tho eye- 
piece it wonld be important to know exictly in what 
position it ought here to be placed. I shall be very glad 
to obtain descriptions of some very simple polariscopes 
which would serve all my requirements, as I want mine 
for u-e, not for ornmnent. I am sure the information 
wonld bo very acceptable to many other microscopic 
workers whose porkets are not overburdened with Cs. 


(33043.J — L. C. and D. R. Engines.—In the 
Enyincer of May 17, under the head of Locomotives at 
the Paris Exhibition,” r ference was made to two Chat- 
ham and Dover enzines which were put on the line by the 
late Mr. Martley, © Flirt” and“ Coquette,” which have 
four couplet 7ft. driving wheels and 17in. x 2+4in. cylin- 
dera, and a four-wheel leading bogie. I have always been 
under the impression that the engines in question had 
driving wheels abont 6rt. Gin. diameter, and cylinders 
16in. x Xin. I shoald very much like to know which is 
correct. Will II. L.” give the height of centre line of 
peer om rails of tho new bogie express engines P— 


3304. Parrots.—I have a valuable grey parrot 
which of late has takon to pull out its down and young 
feathers, more particaliriy from its breast, neck, and 
thighs, and this to the extent of leaving these parts 
almost bare. Tho bird never touches ment nor bones, its 
food being canary seed, Indian corn, nuts, and dry toast. 
Formerly it was fed almost wholly with hemp seed, but 
has had none for the list two months, I have closely 
examined the cage for parasites using petroleum and tur- 
peutine. I found three or four rather large-sized lice, but 
not more. If any of your readers can help me in this 
matter I shall be greatly obliged.—C. O. 


[330 5.]— Hydraulic for Blowing.— Will some 
correspondent kindly obliga by telling me what two 
metals will work best together in water for valve of 
engine? I have a small one, of Lyin. bore and Gin. stroke, 
but the valve (which is liguum,vitg, working on brass) will 
only work when oiled, and then only for about ten 


minutes ata time, until, it seems, the oil is all gone then 
it begins to atop, aud will not go without being oiled 
again; in other respecta it is satisfactory, having plenty 
of power and speed for what I want it for, and I feel con- 
fident it cannet be far wrong, as it worked well for a week 
when first tried. I send sketch of valve-box which is iron, 
hoping some one will help me, I have also tried a brass 
valve, but with the same result.—Try AGAIN. 


(33046.J—Brown Head to Stout.—Will Mr. 
Harris or any one who knows tell me how to produce a 
brown head tomy stout? Mine always comes a white head 
like ale. I am told it requires soft water to produce it; 
if so, how can I soften my brewing water which is of 18 
degrees permanent harduess by the soap test ? X. X. X. 


|33047.]—-Chromatic O.G.—I have an object-glass, 
astronomical, 2hin., which I bought for an achromatic, 
price 27s. 6d., in brass ceil and cap. Its definition is bad— 
n bright star appears winged and `“ flashy’’ in it. Stopped 
down to lin, it is much better though still imperfect. I 
am told it is French. There are two glasses. Would it 
pay to get it rezround ? What would be the cost? Who 
would do it? Any reply from“ F. R. A. S., or other com- 
petent correspondent, thaukfully received. CHRKONO. 

[33948.]—Microscopical.—Not long since I pur- 
chased an expensive object-zlass of high powers. I have 
nothing to complain of except that in a short time I fonnd 
that namerous particles of the black composition which is 
applied to the interior of the brass-work of the object- 
glass had got on or between the lenses. I cannot remove 
theze particles, The opticians here decline to clean the 
glass; I must send it to London, they say, to the makere, 
who will charge holf a qniuca for cleaning it. Now I 
should dike to know (ineo the tube must, 1 suppose. be 
blackened) whether mne composition cannot be devised 
for that purpose that suall not clip off in little opaque 


black particles, greatly obseuring and semetimes utterly 
spoiling the definition of areally first-rate objcct-class ?— 
Kary. 


(33949.]—Boring Sticks.—Can anv of ours tell 
me how to boro stiess nine or ten inches long for pipe 
stems, and obliga —CHERRY STICK P 


(33050.]—Centres of Circular Tracery Win- 
dows.—Will any reler inform me how to obtain the 
centres for a cirenlar face tracery window? Supposing 
we have the lines on the long iaca (or the one farthest 
from centre, from which the plan was struck), how are 
they to be obtained on the short one? Are they the same 
distance from cath other, or do ther converge to centre of 
plan also ? Will somo render acquainted with the works 
of various men please recommend the best that will 
vive information respecting circle upon circle, and circle 
upon rakes, handrailing, &. P— G. PILLINGER, Corsham, 


(33951.J]—Carriage Mileage Indicators.—Will 
any of yourreaders give me a description of the different 
ways in which carriage or bicycle milcage indicators are 
made P—PERCY LEAKE. 

(33052. — Flexible Composition.—Can any reader 
inform ne what are the ingredients of the composition of 
those floxible grotesque faces, dolls &e., which are sold by 
toy-dealers and sometimes tixed on bon-bons, and what is 
the proportion and mode of mixing same?—A NEW 
SUBSCRIBER. 

[33053.]—Colouring Water.—Will some of “ours 
kiudly tell me bow to colour water (chemically, or me- 
1 a brignt red, that will not precipitate ? 

APPA, 

3305 f. J—Sulphuretted Wydrogen.—Wonld any 
ond bo kindenouzn tu tell me how sulpuuretted hydrogen 
is prepared,— KAPPA. 

33055. —Stieking Paper Labels to Cloth.— 
I want to stick paper lol la to cloth, alpaca, &c. Can 
any brother experimentali-t inform me 43 to what pre- 
paration or adhesive watter will answer my purpose? 
I want fir-t to spread it with brush, or in any convenient 
way on the paper, so that when cold and dry it is none 
adbesive, but when the preparel paper is laid on the cloth 
and heat applied, it should canso them to adhero to each 
other, and as the cloth evols, the preparation should dry. 
What I really require is something that is rendered 
soluble by heat instead of liquid. I have tried several 
solutions of guttapercha and indiarubber without success. 
—PFARDON, 


(33056.1—Telescope.—I hava come into possession 
of a Sin. dinmoter lena. It is 7oin. focus, non-achromatic, 
I wish to show some youn? friends some celestial objects, 
nod want to know the best I can get from it. What 
power cin [ use with the whole aperture—also with it 
stopped down to Sin. and liin. respectively? I would 
rather have low powers and decent detinition than high 
ones. Using a menisens lens of six-inch focus I can see 
a number of stars, and definition very good, Can I expect 
to separate any double stars ?—INsrRUCTOR. 


[33057.]—Henry Andrews, Almanack Maker, 
&c.—I lave in my yosses-ion an engraved portrait dated 
17 8, of Henry Andrewa, with a globe at his side. Under- 
neath is printed the following: - Henry Androws 
Astronomer—the cel -bratcd nutuorof Moure’s Almanac,’ 
Will some reader kindly answer the following queries 
relating to the ahove? Where was Andrews bom? Was 
there ever publi-hed a memoir of his life? Was Francis 
Moore n real personage, or only a pseudonym adopted by 
Andrews, the compiler of the * Almanac” (published by 
the Stationers’ Company), from 1700 to 1818? Any 
information will oblige.—E. C. H. 

£33053.]—Boilers.—Will some one inform me how the 
Galloway boilers wre set up, and the different sizes of 
boilers. and number of horse-power, actual and nominal, 
und the size of the conical tubes they put in? I think 
they would be a very useful boiler for this country, 
as coal is very dear, Any other information respecting 
the Galloway boiler will be thankfully rercived.—HENRY 
Gitpart, 262, Colborn-street, London, Ontario, Canada. 


33059.] — Phosphate of Alumina. — Can any 
fellow-reader atfo:d me information as to this mineral, 
where found, analysis, fusibility ; and also its value and 
where obtainable if there are any English deposits ?— 
F. W. 8. 


[33960.]—Differential and Integral Caleulus.— 
As I am proposing to begin the study of these as soon as I 
am quilitied for the task, I shall feel obliged to 
“Leidhold’ or any of your mathematical corre- 
enondents, by helping me with the following queries: 
What branches of mathematics are indispensable before 
entering on these studies? Is “ The Theory of Equations 
by Todhunter necessary ? What books are the best and 
most suitable for a self-taught student to begin with?— 
ANXIOUS ENQUIRER. 


[33061.]— Legal Question.—A Harp Oase.—A 
paternal uncle, A, died nine years ago in Scotland, leaving 
a large manufacturing concern. He had a brother, B, 
with him as a partner. A left a settlement by which 
the real and personal estate was to go, by law, the same 
as if he had died intestate. I was in America at the time. 
About four months after A’s death the solicitor for B, my 
surviving uncle (my father is dead many years, and I wae: 
estranged from the family for 21 years), wrote to me in 
America, saying that by law my deceased uncle 2's 
property would be divided into four parts, B to get one 
part, I to get second part, the third and fourth part to 
be divided among the families of the deceased uncle’s 
married sister’s children. The letter abso informed me 
that my surviving uncle, B, had the privilags by the 
setclement to purchase the interest of tho legadees if he 
so pleased, the purehise moncy to bo paid in tive yearly 
instalments the first in 12 months after the death of A. 
In a few weeks I got another lette., infor iaiug me that 
my legacy was gone, as my uncle B had to oalla meoting 
of his creditors, aud was about bein g sequostrated—that ia, 
made a bankrupt—and that al] correspondence should 
cease between us that is B's h wyer and myself. I got 
a newspaper some time afterwy rd that was in January, 
1870—containing my uwla B's statement bofore the 
Bankruptcy Commi'sioners. The liabilities amounted to 
over £7+,000, and odd, and f he arets to £57,000 and odd, 
tha duterence Weng © gi), the dividend being at 
(ha rate of fraction mad pr 17a, 0d, in the pound. Tam 
infusowd that thore w u a settlement, ani tht tho 
corera ia now ina % iching cn ton, and doing mere 


yuolucsa than erer. Ay uncle B did not tind himt in 
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difficulties until six months after his brother A’s denth, 
and I am informed that it was to prevent me from 
getting my share of the estate that my uncle B scques- 
trated, Would this prevent me from getting any legacy 
left me by law. The other legatees are living on the spot, 
and I live in a far distant part of the kingdom, not 
in Scotland, and I am a poor man, and have no means of 
ascertaining the facts of the ease; and were it not for an 
old newspaper just found after eight years, I would not 
be now mking these questions. 1 suppose if the other 
legatecs got any means or shares under the will, I am en- 
entitled as well. I am informed that my uncle B is also 
dead, but not for certain. In the will or settlement my 
uncle A calls his property—the whole heritable and 
moveable, real and personal estate, &e., and he appoints 
trustees, his brother, B, and some nephews being of the 
number. The estato was not sold (as far as I know) to 
pay the creditors, so I presume there must have been 
some arrangcment made by which the business was 
continued without B becoming bankrupt. If this was 
the case, could I get my legacy? Could I get my sharo 
under any circumstances P—A Poor NEPHEW. 

(33062.]—Zineography.—Will Mr. A. M. Hope, or 
Mr. E. A. Nuth help me out of my difficulty with regard 
to above? I huve followed, as near aa possible, Mr. Hope's 
direction, as given in his letter 15392, No. 656, Vol, XXVI. 
but have failed to succeed. The inks, both writing and 
printing, I obtained from a lithographer, but I find that 
on rolling the printing ink on plate, it “took in so 
many places besides the writing that the paper looks ns if 
it had been rolled as well. What is the canse? I 
used olive oil to rnb down the ink before using. Is that 
right, or what should be used instead? Wht proportion 
of nitric acid should be used for the damping of the 
tracing, and should it (the tracing) be submitted to 
pressure? Is it richt for the writing to disappear from 
the plate when wiped with turpentine ? Any other hints 
will be gladly reccived.—G,. A. P. 

(33963.1—Flint or Crystal Glass.—Will any reader 
oblige by informing na how to make fiint or erystal glass, 
as tumblers &¢., suitable for the table; of what materials 
and proportions, and how long it takes to vitrify and 
anncal it?—J. B. 

[33064.]—Oroide Gold.—Will any ono inform us 
how oroide pold (u-ed for Albert chains &e.) is made? of 
what materials and in what proportions P—T. G. 


33905. ]—Indiarubber.—I have a solid piece of pure 
indiarubber ns taken from the caoutchoue plant. Will 
some correspondent kindly inform me how I ean soften it 
so that I may be ablo to make it into a solid ball P— 
CLEMENT. 


(33)36.]—Legal Question.—A bqnentha his pro- 
perty in equal parts to his four nieces, daughters of B and 

Athen by codicil revokes the bequest to the daughters 
of B, and bequeaths the whole in these general terms: 
To the daughters of C, my nicces, whether they are 
alive or dead.” Before the codicil was execnted one 
married daughter of © ded. Can her husband claim her 
share or does the legacy lapae P—Non Lex. 


[33967.J—Tuning Forks.—Was Mr. Thunder, of 
Brizhton, some 50 years aco, the inventor of tuning 
forks? If not, who was ?—FIDDLER. 


33063.]—The Microphone and the Violin.— 

o not know if Mr. Shelford Bidwell ia a violinist, but 
whether or not, may I desire him to apply his earbon 
blocks to the back of a violin in the same monner as de- 
scribed on page 267, and kindly report results. Now if 
the microphone inererse3 the audibility of the sounds 
that will be a practical result indeed.—FIDpLER, 


[33969.1—Cleaning Carpets.—I do not remember 
any queries or answers about this. Please say first how 
to chan them when taken up, and how to clean them 
without taking them up.—FIppLer, 


[33070.]—Protecting Iron from Nitric Acid. 
—Would any correspondent be kind enough to let me 
know of a composition for covering iron to resist the 
action of nitric acid ?- W. D. 


(33071. |—Cigarette Making.—Any information on 
this subject and the machines employed would greatly 
oblige— TOBACCON IST. 

(33072.]—Tanning.—How much oak bark should I 
put with Alb. of te:ra-japonica for tanning P—J. LEWIS. 


[33073.]—-House Agent’s License.— Many per- 
sons who havea knowledge of honses and assist their in- 
come by acting as house avents are uncertain how far 
they may go without rendering themselves liable to the 
license duty. It is generally supposed that letting fur. 
nished houses, and some say houses of £25 rent aud up- 
wards, renders the agent liable. Can a subscriber state 
what is the law ?—R. M. 


(33974.]—~Chemical Examination.—Conld any 
of your readers inform me if therais any examination in 
chemistry held for which I mizht offer myself, without 
Passing the whole collegiate course, and which would give 
me a qualification for following analytical or manfacturing 
chemistry a3 a profession? Also whose manual would be 
best to perfect me in chemical calculation and practical 
quantitative analysis? I am fairly up in the natural 
aciences.— ZIRCONIUM, 


[33075.]—The Microphone.—Have made a micro- 
phone as described by yon, and find it acts perfectly, the 
touch of a single human hir being clearly heard; but for 
articulate sounds it requires a much heavier connecting 
picce of carbon. The battery power necessary for n 
moderate distance is very amall, a half pint bichromate 
cell charged with plain water will do well, and, of course, 
this will remain in action a long time without attention. 
Prof. Hughes says that a Bell’s telephone should be used 
with his microphom, but I find that a Bell’s telephone is 
neither necessary nor desirable, A bar of soft iron wound 
with insulated wire and placed behind a diaphragm of 

on gives a louder and clearer sound ; most likely because 
the soft iron is more sensitive to galvanic currents than 
the steel magnet is. Will! not this fact do away with the 
necessity for using Bell's patent telephone P—R. P. G. 


1 Length of Curve of Arch. Would soma 
kind reader show how the f. allowing formula is obtained 
for the leneth 
and height h? 


t=2a 0 7 + 4) are tg. (2 4) 


As used in a recent article in Enginecring,-CHESTER 


of the curve af an arch whose span is a, 


(35077.]—Zine of Fuller Cell.—Will Mr. Clare 
(sco reply 32736) say what insulation he uses for the zinc 
of Fuller cell? I have been experimenting with this cell 
(as described by Preece in his text-book on telegraphy) 
for some months, and find nothing better than Chatter- 
ton’s compound (cable insulator). At the present I am 
trying the marine glue as used in P.O. ten-cell batteries, 
and I fully expect that it will equal the compound. 
Paint, Brunswick black, and sealing wax varnish were 
chipping off in a month's very moderate use on electric 
bell. With exception of changing colour the compound 
stands well. I have heard that the L. aud Y. R. Co. had 
this battery in use at acabin, where it was necessary to 
put new solution in the cells every day, and often renew 
the zines in consequence of the varnisn cracking off. 
Perhap?: this may induce others to give their experience. 
—P.O, TELEGRAPHIST, 


33078.) -~London Conservatoire of Music.— 
Is this a private speculation, or what P It, of course, can 
have no connection with the Royal Academy of Music. 
I cee that the Conservatoire has appointed a Mr. Went- 
worth L. Scott as its professor of chemistry. What need 
has a ‘‘ conservatoire of music“ of a professor of che- 
mistry, and what are supposed to be his duties? -E. C. 


35079.|—-To Watch Jobbers.—Will any watch 
jobber tell me of any plan to drill upa pinion (or staff) 
fora new pivot so as to makca guod holo? The way I 
do at present is, when I have centred it, to put it ina 
centre of the Swiss turns, a pivot drill in the other, and 
hold and gradually push centre and pinion with one hand, 
and I find it a very dificult job to keep the pinion per- 
fectly true. Also, is there any method of hardening the 
drill so that it will penetrato a hard pinion P—Cotntry 
JOBBER, 


(33080.]—Loco. Slide Valve.—Would any of our 
locomotive correspondents be kind enough to inform me 
as to the L. N. W. mode of setting the slide valves of 
their locomotives P Whether they are set to the lead or 
the cut-off, and to explaiu the manner of setting te the 
cut-off P—E DINA. 


f2s081.]—How to Make a Photo Print in 
Five Minures.—Yeg, I can do thia with chromate of 
potash, and developing with nitrate of silver, bnt I can’t 
fix the picture, Ihave left the prints for days in water, 
but these things of beauty won't stay with me. Will some 
who can fix them show me the way P—FIpDDLER. 


[33052.]—-Viewing Transit.—Will Mr. Blacklock 
give a more explicit description of the way to make the 
arrangement for viewing atransit with common achro- 
matic telescope and piece of card ? I tried but failed.— 
CHARLES ROBINSON. 


{83093.]—Estimating Power of Falling Bodies. 
—Will any reader give me the rule for estimating the 
power of falling bodies? Say the ram of a pile-driving 
machine weighs 2ewt, and falls freely a distance of 12ft., 
with what force will it strike the head of the pile ?—R. 
JUMUNSTON, 


[33034.]—Flectroplating Extraordinary.—In a 
rerent number (I think January) of Casseli’s Family 
Magazine mention is made of a new method of depositing 
metals by passing the spark of an induction coil throngh 
a piece of the metal, placed bet ween t wo carbon electrodes, 
and allowing the vapour to deposit on the article re- 
quired to be plated. Can any reuder give any further in- 
formation on the subject? -R. G. L. 


[33095.1—Bleaching Human Hair by Means of 
Peroxide of Hydrogen.—How ean I bleach human 
hair white by means of peroxide of hydrogen? Is ether 
or ammonia used with the peroxide of hydrogen? If so, 
I should be glad to hnow how to go about it? -W. D. 


[33°86.]—Plate Glass Electric Machine.—Will 
any one kindly assist me by giving instructions how to 
fasten the metal spindle into a plate-class electrical 
machine? I have had a piece of plate-glass cut into a 
circle in. in diameter, and have bored a zin. hole in it 
myself, from instructions got from the ExaLisfH MECHA- 
Nic, but cannot sneceed in fastening the plate and spindle 
together sutliciently to prevent their coming loose when 
turning between the rubbers. I may say that the spindle 
on which the plate is mounted has a screw thread upon it, 
and I have hitnerto tried to fasten it to the plate by a 
nut on each side screwed as tightly as possible against it, 
but often find when I begin to turu the handle all comes 
loose. Should the hole in plnte, and the portion of 
spindle on which it rests, be square instead of round, ns 
it is at present; or could the spindle be raised to the plate 
or connected by any other means Pp -W. Walt. 


33087.]— Making Pure HCl for Laboratory 
Use.—What is the best method of purifying the NaCl as 
the first step in this process? Is it possible or advisable 
to heat the NaCl and H,SO, in glass vessels strongly 
enough to liberate the theoretical quantity of HCI and 
leave Na,SO,in-tead of NaHsO,? Water abzorbs 480 times 
its volume of HCl, or one pint absorbs 60 gallons or 6,820 
erains. Willit absorb so much (and, if not, how much) 
by letting the gas stream through it till no more is 
absorbed ?—DaGuBERT. 

[33088.]—Link Motion.—Wonld any reader kindly 
favour me by stating which is the best book on link 
motion so that any one could get out the size of link, &c.? 
—ARTHUR ALFRED. 


The Largest Circulation of any Professional 
Journal in the Kingdom renders the BUILDING NEWs the best 
medium for all advertisers of Building Materials, Artistic require- 
ments, and Contractors’ Machinery, and for all those seeking 
fituations as workmen. The number and excellence of its illus- 
trations render it the unrivilled representitive of the progress 
of modern art, and the most complete record of ancient examples. 
Among its contributors are the leiding architects and art critics 
of the day, and no trouble or expense is spared to make it the 
mo-t accurate and comprehensive guide to all information con- 
nected with the Arts of Construction and Design. Price Four. 
pence, of all booksellers und newsvendors. Post- free 44d. Office: 
31, Taviatock-street, Covent garden, W.C. 


To Destroy Blackbeetles, Fleas, Bugs, and 
all Insects. uso VESPER’S WONDERFUL INSECT DESTROY. 
ING POWDER, which íis sold in Tin Boxes 6d. and Is. each, or 
post free for Ror 14 «tamps, from the sole proprietors, G. and T. 
VESPER, 4235, Commercial road, London, E. The name of 
Abed ro is stamped on top of every box; otherwise none are 
genuine. 


Lamplough’s Pyretic Saline is refreshing, 
most agreeable, and the preventive of FEVERS, RILIOURN BSB, 
SMALL-POX, SKIN DISEASES, and many other spring and summer 
afimente, Sod by chemists throughout the world and the 
maker, 113, Holborn Hill. Use no sulstitute.—(ADVT.] 


CHESS. 


Art Communications intended for this department 
must be addressed to J. Pik RCB, Copthill House, Bedford. 


PROBLEM CCCCXXVIL—By A. F. 8. 
black. 
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White, 
White to play and mate in two moves. 


SOLUTION To 423. 


White. Riach. 

1. QtoQ2. 1. Kt takes Kt (ao). 
2. Q to R2 (ch). 2. Anything. 
3. Mates, 

(a) 1. K to K 3 (b). 
2. O to Kt 4. 2. Anytuing, 
3. Mates. 

(b) 1. Aught else. 
2. Q to K sq. 2. K moves. 
3. Q mates. 

Bol. briox To 424, 

1. QtoQ R3. 1. RtoQ Kt sg, Q B 


sq, or to K sq. 
2. Q to O Kt 2, QB or 
K B 3. 2. Anything. 

3. Qor P mates accordingly. 


NOTICES TO CORRESPONDENTS. 
ARCANUM.—In your solution to 42+ you have overlooked 
that if 1. O to K 5 2. QtQs 
R to Kt sq 


ARcheeks' 
NITRAM.— Your solution to 422 is correct. 


— 


ANSWERS TO CORRESPONDENTS. 
— — 


„% All communications shoul ! be addressed tothe EDITOR 
of the Enetisa Mercuanic, 31, Tuvistock-street, Covew’ 
Garden, W.C. 


HINTS TO COE RESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 
queries, or replies. 4. Commercial letters, or queries, or 
replies are not inserted. 5. No question asking for educa- 
tion or scientilic information is answered through the 
post. 6. Letters sent to correspondents, under cover to 
the Editor, are not forwarded; and the names of corre- 
spondents are not given to induirers. 


A Hint to Advertisers. 


I was recommending your columns for advertising this 
morning to e „ 2. A great advertiser, and I told him 
(which is the truth) that I got more cnstom from my 
small advt. in the ENGLISH Mrcnanic than from all the 
Liverpool papers put together. Yours truly, 

Liverpool, May 23, 1578. W. H. Davigs. 


The following are the initinls, &c., of letters to hand up 
to Tuesday evening, May 28, and unacknowledged else- 
where :— 

V. CORNISH.— R. E. Sprott.—Geo. Hope.—H. Bowman.— 
John Hick —E. B. F.—W. Wilson.—-L. L D.— G. B.— 
Qaf.—Wille:den.—C. Steward, M.A.—Amateur.—R s- 
coe.—Jobn S., Sunderland.—A. A. Watkins.—Petro.— 
J. J. M.— R. Milne.—The Vicar of Colerne.—Fellow of 
the Institute of Actuarics.—F.R.4.S. H. R. Herbert. 
—C. P., Bulton.—J. J. Lake.—J. W.—Iznoramns.— 
Old Sub.— R. J. Johnson. — Perfect Flat.— Henry 
Warry.— Leichner.— Bob.— Wiesendanger. — Cupola.— 
Tangent Amateur.—E. W. Furrell.— Alpha Beta.— 
L. J.—Brickwall.--W. R.8.—C. E.—Glatton.— Pegasus. 
—Francais.—Wilfred S. Boult.—H. F. R.—J. M. W.. 
Manchester.— E. Serreant.— Home-hrewed.— Robert 
Wark.— Bernard MeGuira.— F. E. C.— G. F. H.— 
T. E. J.—Macatrick.—J. N. D., Tuv'ord.—H. E. H.— 
J. Brockie.—G. Bell.— E. L. P.—Perdu.—Tudoces.— 
Thomas Ray.—J. W. B. -A Poor Student.—W. K 
Practical Wheeler.—Mildew.—Albert Smith.— Barker, 
Harris, aud Co.— Harry King.—G. Grout. 

J. H. S., R.T P.—See indices to back vols. 

J. H. and Another One.“ — our queries are advts. 

N. Sirc, Springs Branch Ince, F. R. Waite, H. B. F., 
Kappa, Q. E. D., Americus, nud others kave replied to 
queries already similarly answered. 5 . 

BaREBACKED (The stirrup was probably introduced into- 
England by the Saxons. It appears to have been 
unknown in Europe at auy rate bi fore the sixth cen- 
tury. The famous equestrian statues of claasic art— 
those of Trajan and Antoninus, for instance—are desti- 
tute of stirrups, and Xenophon makes no mention of 
them in his work on horsemanship and riding.)—R. T- 
SHIPTON. (Brozeley has beon for o-nturies one of the 
chief English scats of pipe manufacture, and there are 
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pipes still extant bearing the date 1687, and the names 
of the makers Legg,” many of whose descendants, by 
the way, are still engaged in the industry. Yours is a 
ueer hobby, but it has been indulged in by others with 
the zcal that collectors of coins and other curiosities 
devote to theit favourite subjects—among them the 
celebrated French Marshal, Oudinot.)—G. T. (The 
experiment recorded by Pepys is among the earliest re- 
corded, but blood transfusion already been 
ractised in Paris in Juno 1667—nearly six months 
3 the entry in Pepys’ diary - by Dr. Denis of that 
city, who injected eight ounces of arterial blood from a 
lamb into a child. The matter subsequently lapsed for 
quite a century, till Harwood took it up.) -W. T. 
(Sabots in France are usually made from willow, poplar, 
beech, birch, aspen, ash, hornbeam, or walnut. 
Prejudice always seems to have prevented their 
introduction into this country, and it will be remembered 
that a political cry after the groes Revolution was a 
prayer for preservation from their use, in conjunction 
with Popery and brass money, both of which strongly 
commended themselves to that fanatical and impe- 
cunious sovereign, James II. Sabots might at least be 
used advantageously by our agricultural classes; 
their cheapness is another recommendation—the best 
| kinds are sold in France for less than two shillings a pair 
—and many porote would be glad to use them in Riken, 
laundry, and garden.)—Wm. AsHursT. (Your render- 
ing of the rule is the most probable one, but the 
wording is deplorably ambiguous, and it would be 
advisable to substitute a more clearly worded rule as 
soon as possible.)—Omicron. (We do not know who 
are the makers or vendors, and cannot ask for 
addresses. We have described numerous knitting 
machines in back vols. and illustrated most of them; see 
77, 129, and 430, Vol. X., p. 413, Vol. XII., p. 349, Vol. 
Mar. p. 269, Vol. XV., and p. 388, Vol. 1 
—SUBSCRIBER (A number of receipts for cooking an 
dressing tomatoes were given on p. 602, No 440. Your 
query about the Léclanché cells is uncommonly vague— 
much as if you asked, “what use can I put a kitchen 
range to?” Any definite question will be inserted and 
robably answered ; meanwhile if you intend seriously 
É study electricity, get Mr. Sprague’s book on the 
science, published by E. and F. N. 1 46, Charing- 
cross.) —G. L. P. (We have already described the con- 
struotion and trial trip of the Calais-Douvres. We 
shall wait a little before saying any more about her. 
As n rule, extracts from the daily papers are of little 
uso to us.)—Jack STRAW. (Huxley’s “ Physiolo is the 
most complete work on the subject; it is published by 
Macmillan & Co. Cheaper and more elementary 
manuals are published by Chambers and Collins & Co. 
Any of these may serve your purpose, and may be 
ordered through any bookseller. 2. Carbonic acid is 
diffused in the air, absorbed by water, washed into the 
soil by rain, and otherwise effectually disposed of when 
anything like a fairchance is given to Nature te do her 
work.) —J. T. Granam. (Get “ Henry's First Latin 
Book.) —Jonxx Raw. (Instructions for making an 
aquarium were given in i 25861, p. 387, No. 587, and 
in many previous back Nos.)—P. Y. (Willis could 


probably supply you with concertina reeds—see his 
advt. ; for information respecting making and repairing 
artificial teeth, see pp. 443, Vol. XIII., 204 and 565, Vol. 
XIV., 201, Vol. XVI., 619, Vol. XVIII., 555 and 583, 
Vol. XIX. and 509, Vol. XXVI. The numbers in Vol. 
XIX., will probably be the most useful.)—J. W. 8. 
(It is a cheap serviceable instrument—of course of no 
practical use for astronomical purposes, but quite 
worth the money charged for it.)—A Frew YEARS 
SUBSCRIBER. (Nitric acid will remove the stains from 
the old coins; you can only prevent the silver from 
tarnishing, by keeping it in an airtight cabinet.)—Tom 
Watker. (Cork properly prepared, can be purchased 
of any merchant ; the rest must be left to your own in- 
nuity; glue is the best cementing material.)— 
OULTRY. (Several methods of artificial incubation of 
chickens, were described on pp. 201, 274, 301, and 350, 
Vol.)—E. R. (You had better address the editor of 
some religious magazine; the persuasion named can 
hardly be described as a ‘‘sect,” and it would be 
difficult to define their creed—at any rate we decline the 
task.) — Polls. (See pp. 46 and 126, Vol. XXI., for in- 
structions how to make a dulcimer.)—INQUISITIVE 
SUBSCRIBER. (Methods of preparing liquids for soap 
bubbles were given on p. 645, Vol. XIX.)—A STUDENT. 
Ifa = athena may be 2 and æ will be 2. Work your 
sum out with figures, and prove if you can that 1 = 2. 
You should send such questions to the! Sphinx,”’)— 
Sw ELI ENGINEER. (1. 18 carat gold undoubtedly, 2. 
No difference. 3. Both are sometimes coloured, aud 
the colour, of course, wears off, but any respectable 
jeweller will supply them uncoloured.) — J. C. P 
(Some of the London Joint Stock have examina- 
tions for clerkships; the managers would probably 
supply E ei on application. Good writing and 
arithm ic are, of course, the primary requisites.)— 
PIPER’S Son. (An American organ certainly, to our 
taste.)— Paoro Eo. (We have really not the time to 
search the files of another journal, especially when its 
own editor most excusably declines the labour.)—STUL- 
tos. (Numerovs advts. from makers of microphones 
and parts will be found in this No. ; write to one of them. 
Other queries next week.)—A STUDENT. (Write to the 
y, W. White, 9, Conduit-street, W.)—A. O. 
Hersey. (We know of no “draught likely to take 
rheumatism out of the system.“ Draughts—of another 
kind, certainly, than those Pe mean—frequently do 
much to make the presence of the malady painfully felt. 
Lime juice is recommended by many, and bicarbonate 
of soda, but neither should be taken except under 
competent advice.)—W. R. 8. (We know of no other 
than that you mention. For the rest, get 
** Si 's“ book on electricity.) — HAWEk. (See Useful 
Notes“ on p. 252, No. 686.)—A. G. (See p. 54, Vol. 
XXIV. for Mr. Holmes’s description of his organ.)— 
T. B. (A different kind of reed, differently treated, and 
placed in a different position. If your previous letter 
was received, you were probably refe to back num- 
bers, wherein you will find full descriptions.) 


Holloway’s Ointment may be relied upon in 
cases of inflammation or irritation of the internal mucous 
membrane. When it is diligently rubbed upon the back and 
— 3 9 of ggg Core of the h 
8 e, cures colds, asthma, bronc and protects 
the delicate against consumption. iii 4 


ENGLISH MECHANIC AND WORLD OF SCIENCE. 


V. 


MICROPHONES! 
MICROPHONES !! 


MICROPHONES !! 
(QN RESONANT BOARD, with'adjust- 


ing screw, terminals, and screw-driver, in box. This 
wonderful instrument is so sengitive thas flies moving, the 
stroke of a feather on the board, the ticking of a watch, and 
articulate speech bevome audible to the listener at the receiving 
Telephone, even if miles away. In fact this marvellous 
invention does for the ear what the microscope does for the eya 


Price 2s. 6d. post-free. 


M. VOLK, 
51, PRESTON STREET, BRIGHTON. 


W. J. CHADWICK’S 
SAFETY 


OXYGEN RETORT. 


With Mould and Sample Charge, 
£2 2s. 
CHARGES 4s. 6d. per dozen. 
1 Improved GAS HOLDER, for use with 
— N H == the above from £2 10a. to £3 3s. 
— i JOHN CHADWICK, 


EG Princes Bridge Ironworks 
s MANCHESTER. 


London: The Scioplicon Company, 157. Great Portland-street. 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their copies direct from the office are re- 
quested to observe that the laat number of the term for which 
their tion is paid be forwarded to them in a PINK ! 
Wrapper, as an intimation that a fresh remittance is necessary, if 
it ia destred to continue the Subscription. 


TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANCE. 
88. Sd. for Bix Months and 118. for Twelve Months, Post-free tn 
any part of the United Kingdom. 
II., XXIV., XXV., and XXVI., bound in 


All the other volumes are out of print. Subscribers would do 
Well to order volumes as soon as possible after the conclusion of 
each half-yearly volume in March and September, as only a limited 
number are bound up, and these soon run out of print. 

Indexes for each half-yearly vorume up tə Vol. X. (except Vols. 
LI., V., and X.) inclusive, 2d. each. Post-free 24d. each. Cases for 


binding, 18. 6d. each. 
to order Oases and Vols. ＋ h 


*,.* Subscribers are requested 
their booksellers, and noc to send direct. The regulations 
Post-office prevent their transmission through the Post. 


CHARGES FOR ADVERTISING. 


Every additionaleightworde.. .. ses we ww 0 


Front Page Advertisements Five Shillings for the first 40 worde, 
afterwards 9d. per line. Paragraph advertisements One Shilling 
per line. No front page or paragraph advertisement inserted for 
leas than Five Shillings. 


ADVERTISEMENTS in EXCHANGE COLUMN—for 
Sixteen Words á; „ a vous. Ta E 
For every succeeding Eight Words. — 0 
The address is included as part of the advertisement and charged 
for. 


Advertisements must reach the office by 5 p.m. on Tuesday to 
insure insertion in the fellowing Friday’s number. 


PATROXISED BY 
H.R.H. THE PRINCE OF š 
J. M. HEATHCOTE, Esq, AMATE@R CHAMPION, 
And used at Prince’s, The Oval, and Lord’s Ground by 
G. LAMBERT, CHAMPION TENNIS PLAYER. 


LAWN TENNIS COURT MARKER. 


“ ACME » — Is — simple and easily 


mansged by a lady or child. 
PATENT 
MARKS OUT A PRICE ONE GUINEA. 
COURT IN 


Five Minutes. & eee ee 
2 F 
BOULT BROS., AGENTS, 


20, Tower Chamherss 
LIVERPOOL. 


ALFRED WRINCH, 


© IPSWICH, Wholesale Agent. 


N.B.—The “ ACME” NAVER CLOGS, and is READY INA 
MOMENT, requiring ony some water and a piece of Chalk 
0 & ALL OTHER PATENTS REQUIRE TIME AND 
CARB a eae ge a mixture so as to avold rr cad avrei 
then are t SURE TO CLOG. 


ALES 


OUR EXCHANGE COLUMN. 


The eharge ‘or Exchange Notices is 1s. for the first 16 words, and 6d. for 
every succeeding 8 words. 


To be sold, a bargain, Borum FLUTE ; silver cylinder. 
Has been repaired, but is in good playing order and very fine 
tone. Price £7.—T. R. W., 12, Gower-street, London. 


Fifth Edition, price 6d. 


ELF HELP TO PATENT LAW.— 


Also, price 1s., COLONIAL AND FOREIGN PATENT LAWS 
Se ae GA penata 0 54 S 

’s-gquare anches x 
(late John Davies & Son). Established 1835. 


PATENTS.— Mr. J. C. MEWBURN, 


TISH, FOREIGN, and COLONIAL PATENT AGENT 
and CORSULTING ENGINEER, gives prompt 
to all matters entrusted to him. ‘andbook on 
tree.—Offiee for Patents, 169, Fleet-street, London. 


OTICE TO INVENTORS.— 


Immediate Protection to all Inventors for £8 8s. by 
JULIUS HALL, Patent Agent, 90, Chancery-lane, Author of 
“ Practical Suggestions,” FIFTH EDITION, just published, con. 
taining a chapter on TRADE MARKS; achapter on Method of 
Obtaining Letters Patent, and the Cost of same; a chapter con 
taining 130 PRACTICAL MECHANICAL MOVEMENTS, with 
explanation of each diagram; and a chapter on CAUTION TO 
INVENTORS. Postfree, 13 stamps.—90, Chancery-lane. 


ATENTS.—Mr. E. P. ALEXANDER, 


CONSULTING ENGINEER and PATENT AGENT 14, 
Southampton-buildings, London, W.C. (upwards of twent 


ears’ ractical experience). BRITIS COLONTA a 
FOREIGN PATENTS D DESIGNS and TPA DR MARES 


rsonal attention 
tenta sent post 


SPECIAL NOTICE. 


SPECTACLES 


to suit all sights in strong ENGLISH STEEL frames and case 
complete, 1s. 6d., 24., 23. 61. pu`r. 
TAYLOR, 

OPTICIAN & MANUFACTURER of OPTICAL & SCIENTIFIC 
INSTRUMENTS, Mechanical Toys, Model Engines, Steam Boats, 
Electric Machines, Magnets, Micros opes, Telessopes, Thermo- 
meters, Barometers, Spectacles, Eli ctrio Bells, &c., Covered Wire 
for ditto. Ali the above voods at redu en pres, Secondhand 
Instruments bought or taken in exchange. Goods forwarded 
securely packed upon receipt of P.O. Order or sta- nps. 


34, GREAT PORTLAND STREET, LONDON, W. 


registered. Infringements in vi J IS RES SSO ES A Din r a 
Patent Law. Instruetlons tree. PROVISIONAL PROTECTION | THE BIRKBECK BUILDING SOCIETY'S ANNUAZ 
£888. Liberal terms to agents. RECEIPTS EXCEED FOUR MILLIONS. 


ATENTS FOR INVENTIONS.— 


Messrs. DAVIES & HUNT procure BRITISH and FOREIGN 
PATENTS at moderate 8 Full particulars given in the 
HANDBOOK FOR INVENTORS, to be had gratis from No. 5, 
Serle-street, Lincoln’s Inn, London, W.C., and from No. 87, St. 
Vincent-street, Glasgow. 


NVENTIONS PERFECTED, and all 


kinds of Machinery manufactured by S. SMITH, b 
Holborn, London. k 88 


NOTICE TO INVENTOR S — 


BREWER & JENSEN, Engineers and Patent ts, con- 
tinue to transact business connected with Patents an Registra 
tions at most moderate char INVENTOR’S MANUAL gra 

and post free. ces: 33, Chancery-lane, 


HOW TO PURCHASE A HOUSE FOR TWO 
GUINEAS PER MONTH, 


With Immediate Possession and no Rent to pay.—Apply at the 
Office of the BIRKBECK BUILDING SOCIETY, 20 & 30, Bouth- 
ampton-buildings, Chancery-lane. 


HOW TO PURCHASE A PLOT OF LAND 
FOR FIVE SHILLINGS PER MONTH, 


With Immediate Possessi either for Building or Gardening 
rq ag ee A at the ce of the BIRKBECK FREEHOLD 
Pap SOCIETY, 29 and 30, Southampton-bulidings, Chancery-iane. 


HOW TO INVEST YOUR MONEY WITH 
SAFETY. 


App at the Office of the BIRKBECK RANK, 29 & 39, Southampton- 
buildings, Chancery-lane. Deposits received at varying rates of 
interest for stated periods, or repayable on demand. 

Ourrent Accounts opened with parties properly introduced, 
and Interest allowed on the minimum monthly balances., 
English and Foreign Stocks Shares purchased and sold, and 
Rr except on Saturdays, when the Bank 

ours to on w 
Ou Mondays the Bank is open until 9 o'clock 
in the Evening. 


4 Pamphlet with full particulars may be had on application, 
FRANCIS RAVENSCROPFT, Manager. 


PARIS EXHIBITION Special 


arrangements for Visitors to the Exhibition nave been 
made by the RAILWAY PASSENGERS’ ASSURANCE COMPANY 
for providing against ACCIDENT by BAILWayY or STEAM- 
BOA r during the journey to PARIS and back. A Premium of 
ONE SHILLING insures £1,000 if Killed, or £6 per week if laid 
up Bon oF | during the Double Journey. POLICIES AGAINST 
ACCIDENTS OF ALL KINDS ma o be effected for One, 
Three, or Twelve Months, on moderate terms.—Apply at the 
Booking Offiees of the Southern Railways, or at the 

HEAD OFFICE, &, CORNHILL, LONDON. 
WILLIAM J. VIAN, Secretary. 


WANTED. 


London. 


ATENTS.— NOTES FOR THEGUIDANCE 

é INVENTO Reprinted from at had, 

92275 * 7 stampi ya ae Author, =. W. 1 b wien! 

e fo 5 os Chambers, kingham- street, 
e W. C. i 


IVERPOOL PATENT OFFICE.— 


W. P. THOMPSON & CO., 6, Lord-street, Liverpool. 

t patent and trademark business out of London. “ Manual 

of Instructions,” 11 Hand- book of Patent Law- British 

and Foreign,” by W. P. THOMPSON, C. E., 12 stamps, post-free. 

“The pitfalls into which an unwary inventor would run a risk 

of stumbling are pointed out. . . A trustworthy guide te 
patentees.”—ENGLISH MECHANIC. 


— — — -„V—ᷣ — 


TO INVENTORS.—General Patent 


Office. Established 1830. G. F. REDFERN (Successor te 
FONTAINEMOREAU & Co.)], 4, South- t, bury, London; 
also at Paris and Brussels. Provisional Protection, £7; French 
Patent, £7; Belgian, £3 Circular gratis. 


OW TO TAKE OUT PATENTS, 


British and Poreign.—A Manual for Inventors, with full 
particulars and Abstracts of all Patent Laws. 1s., post-free.— 
EDWARDS & CO., Patent Agents, &., 40, Southampton-build- 
ings, London. 


T° MECHANICS and ARTISANS.— 


INVENTIONS PROTECTED fonally for 6 monthe, 
£7 10a. inclusive —EDWARD W. FURRELL, Consultine Engi- 
neer (late Inspector of Machinery on Met Railway 
Contracts), 199, Strand, London. 


ADDRESS. 
T° SHERFORD BIDWELL.—Please- 
send piece of IMPRESSED TINFOIL at earliest conveni - 
ence -I have not yet tried the artificial parchment diaphragm. 
GEORGE FOX, Fore-street-hill, Kingsbridge, Sauth Devon. 
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e e [THE BICYCLES r 1878,| . 
: TE DUPLEX EXCELSIOR. 


THE 
THE ROADSTER OF THE DAY. 
The Race for the London Bicyol Gol edal : 
from Bath iy — 8 to atom: wae won 123 F M BI YOLE 
x Excelsior. Time, m, 


Walmisley, on a 54in. Duple 8h. 234 


THE DUPLEX SEMI-RACER. FOR 1878. 


A Light Roadster. Siin. Weight, 40iba, 


THE EXGELSIOR. 


The well-known Roadster, on the Socket principle. 


THE STANLEY HEAD EXCELSIOR. 


The cheapest machine in the market, combined with quality. 
50in. rioe 


Price £12. 
THE RUDDER EXCELSIOR. 
A thorough good Roadster and serviceable machine. 
_.. | Testimonials from the principal Bicyclists of 
3 the United King om, 
Price Lists, 1d. stamp. Photos of either Machine, three stamps. 
MANUFACTURERS: 


MESSRS. BAYLISS, THOMAS, & Co., 


| C C L E—N 0. 1. EXCELSIOR WORKS, 50, LOWER FORD-STREET, COVENTRY. 


— — 


THE ARIEL B 


Fitted with Patent Lever Tension Rigid Wheels. 


THE ARIEL BICYCLE—No. 2. MOIR, HUTCHINS, & HICKLING, 
Fitted with Patent Wheels without a Lever. 30, QUEEN VICTORIA STREET. E.C. X 
cud HE TANGENT BICYGLE. |“ Wot for an age, but for all fine. e m 


THE SWIFTSURE BICYCLE. 


-Erice £10 to £11 10s.; Spider Principle, same as adapted by all 
other makers. 


THE COVENTRY TRICYCLE. 


New Patent, for Ladies or Gentlemen, 
Price List free upon application to 
HAYNES & JEFFERIS, Ariel Works, 
COVENTRY. 


Among the improvements introduced into the!“ Desideratum” 
Bicycle this year are the following— 
tent Frictionless Roller Bearings to Driving 


Impreved Pa Wheel. 
Improved Patent Seli-acjusting Stanley ead. Stormont’s 
P d on the handle, within easy reach 

en 


ri a ari Detachable Cranks. Steel Rims (New 


The Dri Wheel has from fifty to sixty spokes, according to 
size, oe — = Tae has — 7 2 Agena * Machine is 
supp e fol ng requisites ut extra charge— 
viz.: Double Lever Brake to Front Wheel, Impreved Screw 
Wrench and Oller combined, Saddle with V , and Lamp. 


LONDON Depot: 56, QUEEN VICTORIA STREET, E. C. 
W. & A. BATES, 


JNDIARUBBER MANUFACTURERS ee ee. | ee eo 
- ST. MARY’S MILLS, LEICESTER. 3 = ee 
TYRES AND PEDALS ua = afs | S So Gas 
For Bicycles, Perambulators, &c. 3 8 15 0 G n me 915 0 

large 


Samples and prices on application. sage deinen DESCRIPTIVE CATALOGUE, with 
stee 


1 Engraving of the “ PESIDERATUM,” 1 stamp. 
Photos, Cabinet-size, 4 stamps. 


HINDE, HARRINGTON, & C0. 


STEWART STREET, 
WOLVERHAMPTON. 


CEMENT FOR TYRES, &c., 2s. d. per Ib. 
This cement is also well adsepted for 9 leakages In all 
vessels for holding cold liquids. 


THE “TRIUMPH” THE © TRIUMPH” 


THE “ TRIUMPH ” BICYCLE. 
THS MACHINE has now established 


for itself an enviable reputation for excellence and work- 


manship, and ha- having adapted to it the best known and — 5 
latest improvements. Amongst those improvements being bs P £ 

Da ented Adjustable Detachable Cranks, and“ Starley's“ Patent | ower 3 
Safety Brake, which ranks it foremost in the bicyole world. 

Before purchasing your machine for 1878, send for cabinet photo Du 6.10.0 
and price list. pral kre 


Prico List Free. Cabinet Photo 6 stamps. 


AGENTS in London, sAveepect, Manchester, Edinburgh, 
Belfast, and most provincial towns, 


Perambulator and Bath Chair Wheels. 
WARMAN, LAXON, & Co., 
SOLE MANUFACTURERS, 
VICTORIA WORKS, WEST OROHARD, COVENTRY. 


HENRY WILLIAMS AND Co., 
BERRY STREET, WOLVERHAMPTON, 


Ode Horse ‘2-00 


2 Horse B. 0. 0 


DESCRIPTIVE LIST ONE STAMP. 
PHOTO, SIX STAMPS, — 


Y . = pci de , price Ad 


| oe : 
MANUFACTURERS OF EVERY DESCRIPTION OF Patentees and Manufac urers, 22 . $ 8. A 
BICYCLE FITTINGS | STARLEY BROTHERS | AOALEYCALBON WONS SCEO 
‘Every article used in the Manufacture of tpe Bicycle kept in stook. ST. JOHN’ S WORKS, RUPTURES. 


Her Majesty’s Royal Letters Patent. 


By 
FLEET STREET, COVENTRY. | WHITE'S MOC-MAIN LEVER TRUSS 
COMPANY (Limrrsp). 
LONDON AGENT: WHITES MOC-MAIN LEVER TRUSS 
F. S. PEAKE, 11, Princes-street, Leicester-sq. 52 S allowed by upwards of 500 


JOHN GOSNELL & CO’S medical men to be the most effective inyen= 


PRICE LISTS FREE ON APPLICATION. 


WILLIAM GRANGER, 


MANUFACTURER OF THE 


“STANDARD” STEEL BICYCLE. 


WITH ADJUSTABLE ROLLER BEARINGS. 
And Sole Maker of the 
“Special” Ten Guinea Bicycle. 


W t of 50 inch, 35 lb. Price List, one stamp. tion in the curative treatment of HERNIA. 


ring, so often hurtful in its 


Complete Seta of Forgings from 50s. U Steel Rims, Weldless 1 
Stoel Tubular Backbones, Roller Bearings, Tension Wheels, the is here Lees a soft bandage worn 
Registered Cane Saddle, &c., Ko. — the w the requisite resiating is 
‘Any kind of Bicycle or Tricycle made to order. 8 aot the MOG. MAIN PAD and PATENT 
38, VYSE STREET, BIRMINGHAM. 1. R, fl with so much ease and 
aA z E . ele A esoniptive clretlar may be hed, 
the Truss, which cannot fail to fit, 
cS All England “i S “s ape on the circumference of the body, 
1 RAY BICYCLE CRANK =E R 
zm 08 e © NUFACT 
cage, AND FOOT-REST sS S MR. WHITE, 28, Piccadilly, London. 
495 COMBINED. 8 Price of a Binale Trass, 10s., Zis. 30u. Od 
1 (Registered.) 2 Sls. 6d., 42s., and 52s. 6d. Postage free. 
ke ina moment. Simple and certain in 


of stro action. 
gar noen application. Price 40s. pair. Sent on receipt of 
P.0.0. BOULT BROS., Tower PP et soil A 


— BROS. Toyir TESNE. I 
THE CHEAPEST HOUSE in England 


Sold by all Druggists and Perfumers. NEW PATENT 


ROWN’S HERBAL OINTMENT.—| ELASTIC STOCKINGS, KNEE-CAPS, &C. 
ended by the 


for SPIDER WHEEL BICYCLFS and BICYCLE FITTIN 

RIMS, RUBBERS &c., is GEORGE PRICE’S, Cleveland Safe an In all cases of Spinal Complaint, Back Ache, Indigestion, The material of which these are made is reoomm 

Lock Works, Wolverhampton. Net wholesale Price-list for 1878, | Lack of Vitality, Poor Circulation of the Blood, Pains in the | faculty as peculiarly ELASTIC and COMPRESSIBLE, and the 
Chest, the Herbal Ointment is of more value to the invalid than | best invention for giving efficient and Loreena. FaF y * 


all the minern] medicines known or spoken of in the Pharma- | cases of WRAKN BSS, VARICOSE VEINS, 

copa@ia, Well rubbed in, according to directions, it will relieve | 10s., and 108. each, Postage free. 

and permanently cure all pain, weakness, or soreness toat may X * 

. part of = body. 'A single ai ge A has the most SPINAL MA NES, LEG IRONS, 
wonderful soothing rot. Price by post Is. 3d. small po“; 3s. And desest n of 8 ical Appliances. 
large pot.--Addre+s Prof. O. P. BROWN, 2, Eing-street, Cc vunt- erety ure 

garden, London, W.C. * s JOHN WHITE, Manufacturer, 338, Piccadilly, a 


QANDY WHISKERS Turning Gt EY. 


ne GOLDEN F’ UID is free from smel ; no lead or sulphur. 
Warranted to colour in + few hours. Sold in 14 cunce bottles, 
18. 6d. carriage fr rent: W. TAYLOR, 405, Roehdale-road, 


‘we — 4 7 
Manchester. Smoll boctle will be sent ror experiment, 6 stamps. 
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lation of the old straight treadle; although I will only add that every day’s practice 
the floor would make it impossible to use | since the alteration of my own treadle, 


The English Mechanic 


WORLD OF SCIENCE AND ART. 


— —— 


FRIDAY, JUNE 7, 1878. 


ARTICLES. 


— — 


LATHE FLYWHEEL AND TREADLE. 
EXPERIMENTAL ARRANGEMENTS. 
S requested by E. T. Scovell, in letter 
14379, p 270, I send sketch and ex- 
planation of the plan adopted for my own 
experiments, and trust that, although it 
perhaps may not supply a pattern that can 
exactly copied in any particular case, it 
may yet suggest some notion capable of 
ing practical form. It will be seen that 
it does not entail even the mark of a single 
screw on any of the original fittings ; and 
if another pair of centre screws are used 
for this ex-tempore fixture, a few minutes 
will suffice to knock out or replace the 
treadle fittings, and to hang it on the old 
or new centres at 5 The great 
advantage of this is that it puts an end to 
guess work and those delusive attractions 
which are so apt to hang about imagined 
improvements in mere experimental trials. 
For if there be an automatic feed, the same 
depth and rate of cut can always be posi- 
tively insured with the same tool, and on 
the same work; and any i ined advan- 
tage can be at once put to the test b 
leaving all else the same, and testing wit 
the treadle first in one position and then in 
the other. 

Fig. 1 gives side elevation, and plan pro- 
jected therefrom, of adjustable fixing for 
centres of rocking-bar, C. This was 
arran by clamping to each standard 
two short pieces of wood, A! and A’, by 
two long bolts. In this way a little contri- 
vance, to suit any particular standard, may 
be made to give very wide range of adjust- 
ment for the centres. One piece of wood, 
Al, must be long enough to the centre, 
and can, of course, be put on either side of 


the standard, as circumstances dictate; | 


the other pes A?, need only be lon 
enough to furnish a clamp for the standard. 
To fit up the treadle, remove the pitmen, 
and use the slots in treadle as mortices for 
ieces of strong wood, as shown at Di and 
(the highest and lowest positions of the 
treadle’s oscillation in Fig. 1). An enlarged 
view of this. in side elevation and plan, is 
given in Fig. 2. These pieces of wood, 
, are bored, as shown at E (or wherever it 
may be desired for experiment), to take a 
Ra F F, as shown in Fi .2. By shifting 
the treadle to either side of its old position 
(i. e., when the slots were immediately under 
the cranks) by means of the centre screws of 
rocking-shaft, the rod, F F, will supply the 
necessary pivot (as at 1 and 2onF F) for the 
ex-tempore pitmen. These can be made 
from short pieces of suitable chain, having 
at each end an § hook (or a split link, such 
as is used for mending cart chains, and 
shown at side of chain in Fig. 3), to hook 
into loops made of strong brass wire (say 
3-16th gauge) One of these loops acts as 
855 hook for the crank pin; while the a 
not given in Fig, 3), pivots (so to spea 
on the rod, F re If a little care be taken 
to make each pair of loops for each pitman 
the same length, then each link of the 


chain will supply a ready and simple way of 


thening or shortening the ex-tempore 
poa to suit any particular erperiment. 
erence to Fig. I will show that the vir- 


tual consequence of lowering the pivot to 


the hole, E (in the piece of wood, D), is to 


give the angular value,G C G, to the oscil- 
VOL. XXVII.—NO. 689. 


the simple straight treadle in this way. convinces me more and more of its advan- 


Thus, in analysing or recording any results 
on paper, it ee unnecessary to consider 
the floor at all, except so far as concerns 
the lowest point of the pivot of the pitman; 
and, in devising a permanent form of treadle 
after the best experimental results have 
been secured, it is only necessary to take 
care that the lines of the treadle cover the 
working centre, O, the pivot in the hole, E, 
and the end for footboard ; or, as described 
in Fig. 3 in the paper on this subject, 
No. III., the line of treadle must cover 
R, P, and D. In experimenting, the feel 
of the footboard under to the foot must not 
be judged of unless the footboard has been 
suitably 5 as suggested at the lowest 
int in Fig. 1 herewith. The best-looking 
orm for treadle would undoubtedly be the 
arc of a circle sweeping through the three 
points just named. 


— ap aw ee ow — — . 


2 
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Although the above arrangement is spe- 
cially suitable for a case like my own, where 
the flywheel shaft is double-cranked, a very 
little contrivance would make the same 
system applicable to a single crank. 

I would remind any one disposed to try 
the experiment, that its succees depends on 
two points—the correct adjustment of the 
counterpoise, as explained in Fig. 2, in 
paper No. II. on this subject; and the best 
adjustment of the rocking centres for 
securing the best relations between crank, 
link, and treadle, for the down stroke, with- 
out making any part of the return lift 


an even motion of the mandrel wnder an ex- 
tremely slow tread is a far better test of the 
excellence of flywheel and treadle arrange- 


has ceased. 


sharper than 54° with the treadle. It may 
be well to say that the power of sustaining 


ment than the number of revolutions the 
wheel will make after the action of the foot 


tage in gain of power and comfort of tread. 
But in this case—as in so many others—it 
can only be a mere chance if any one suc- 
ceeds who does not care to take the trouble 
of mastering the principles which the pat- 
tern is intended to carry out. 

D. H. G. 


THE STEAM ENGINE.* 


I we agree with Mr. Rigg, that the older 

class of books dealing with the steam- 
engine are in many cases unreliable, we 
must, at least, acknowledge that within the 
past few years several works have been 

ublished that treat the subject exhaustively, 

oth from a theoretical and practical point 
of view. It is unquestionably true, so far 
as our present knowledge enables us to 
form an opinion, that a steam-engine, 
scientifically designed and accurately con- 
structed, may be defined as the best 
mechanical arrangement yet invented for 
the conversion of heat into work, and it 
may be, as Mr. Rigg suggests, that so far 
from having reached the limit of improve- 
ment, there is every justification for be- 
lieving that ample scope still remains for fur- 
ther advances; but we are afraid that his 
practical treatise is scarcely the work re- 

uired to assist in the furtber advances. To 
do the author justice, he does not put his 
work forward as one calculated to lead to a 
revolution in the modern practice of engi- 
neering, but, as its title implies, as a prac- 
tical treatise for the use of makers and 
others interested in the construction of the 
steam-engine in its best form. Regarded 
in this light, it is one of the most useful 
treatises on the steam-engine published, 
and its well-printed and excellently illus- 
trated pages will doubtless be frequently 
studied by designers and constructors. 
The volume is exclusively devoted to the 
consideration of the various forms of sta- 
tionary or fixed engines; though some 
details, found valuable in locomotive and 
marine engineering, find an appropriate 
place in its pages. Mr. Rigg, indeed, has 
struck a happy mean between too much 
theory and too much practice, and has pro- 
daed a work which, while attracting the 
engineer by its practical character, will 
compel him unconsciously to absorb jus: 
that amount of theory which will prevent 
him from wandering aimlessly in the wrong 
direction. The first chapter deals with 
units of measurement, and we have a re- 
production of the old objections to the usc 
of the metre, based on the fact that ìt is it- 
self incorrect as a standard, as if the engi- 
neer ever troubled himself with the origin 
of his unit of measure. What is required 
is a unit which facilitates calculation and 
measuring, and it is immaterial whether it 
is called an inch or a metre, is or is not a 
true'one-ten-millionth part of a quadrantof a 
certain meridian, so long as it can be easily 
verified and reproduced when desired. Mr. 
Rigg acknowledges tbat it is advantageous to 
use decimal divisions for some purposes of 
calculation, and considers that the existing 
duodecimal arrangement possesses many 
advantages for practical use. It is difficult 
to discover what advantages belong to the 
duodecimal system which do not also ap- 
pertain to the decimal, but so long as 

ractical men are contented to talk of a 
balf and a 64th, three-quarters bare, and u 
quarter full, we can only hope for a better 
order of things when Sir Joseph Whit- 
worth’s measuring machines become more 


common in our engineering shops. It is a 
. p ̃ ̃ͤ p ̃ĩͤ , 
e A Practical Treatise on the Steam-engine. By 
An rn Rioc. London: B. and F. N. Spon. l 
An Rene. Treatise on Steam, and tthe Use o 
the Indieato~ y J. C. GRABAN, B.Sc., A. I. C. E. Luu- 
don: E. and F. N. Spon. 
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matter of very little importance whether the 
unit is an inch or a metre, so long as the 
accuracy which decimals do so much in 
practice to secure is attained. The second 
chapter is a brief account of what is meant 
by the terms matter, force, and motion, and 
contains a concise explanation of the term 
horse- power, which, so far as engineers are 
concerned, is known only as indicated and 
effective—nominal being a trade term mean- 
ing anything that the purchaser or seller 
likes. Mr. Rigg says it is a term giving an 
approximate idea of the diameter of an 
engine cylinder—an idea which would be 
much better conveyed by a definite state- 
ment in inches. He has taken the trouble 
to find out what it meant approximately as 
applied to small high-pressure engines as 
found in commerce, and arrived at an 
average of 10 circular inches for each 
nominal horse-power. Thus,a 10-in. cylinder 
is 10 nominal horse-power, a 12-in. 14 nomi- 
nal horse-power—the real or effective horse- 
power depending on the speed of piston, 
the average pressure of steam, and, to a 
eertain extent, on the character of the work- 
manship. The chapter concludes with an 
original method of calculating “centrifugal 
force,” and then we are introduced to the 
practical part of the work by a description 
of the horizontal engine. Of this type r. 

Rigg says that it has had to encounter many 
prejudices which still cling to the minds of 
some engineers; but the long experience of 
its usefulness and durability, especially in 
the case of locomotives, ought at the pre- 
sent time to secure for it an unimpeachable 
good name. It must be remembered, how- 
ever, that the horizontal type is the only 
one really adapted to the locomotive, and is, 
in that case, always well and carefully made, 
whereas its bad reputation has been earned 
by those varieties which have been treated 
simply as articles for sale. Mr. Rigg then 
describes in detail a 10-inch horizontal 
engine of good design, suitable for the 
wants of the average steam user, the draw- 
ings of the parts being on such a scale and 
so complete in themselves that a workman 
could easily construct an engine by their 
aid and the description supplied in the text. 
Several varieties of horizontal engines 
having been described, Mr. Rigg devotes a 
chapter to the cylinder, piston, and piston- 
rod, in which he describes the method of 
casting and the best mixture of metal for 
the purpose. In preparing the patterns for 
the cylinder many points have to be con- 
sidered. There are the usual allowances for 
contraction and for turning off, and care 
must be taken to so distribute the metal as 
to obtain a sound casting when cool; but 
over and beyond these, the pressure of 
steam and the speed at which the engine is 
to work are points. which the careful engi- 
neer studies in designing the cylinder. 
Into a consideration of all these details 
for all parts of an engine Mr. Rigg takes 
his readers—even the size and shape of a 
bolt receiving their share of attention. The 
slide-valve, an important portion of any 
steam-engine, and one that many makers, 
we are afraid, do not.thoroughly understand, 
occupies a considerable number of pages, 
and 1s fally treated by Mr. Rigg in a theo- 
retical and practical manner, the construc- 
tion of various forms of slide-valve being 
shown in the plates. These chapters are 
full of information of much value to the 
engineer, for the slide-valve is one of the 
most important points to be considered in 
designing an engine, and the author goes 
very thoroughly into the practical part of 
the work, noting even such minor details as 
the following: —“ A curious circumstance 
connected with slide-valves has been noticed 
—namely, that where both valve and cylinder 
are cast out of the same ladle, they wear 
together more satisfactorily than when dis- 
similar either in composition or hardness; 
und, as very little management is necessary 


to cast both valve and cylinder of the same 
kind of metal, so easy an improvement 
deserves general recognition in ordinary 
practice.” But the old-fashioned un- 
balanced slide-valve must give place to the 
improved form—the Corliss—if nothing 
better is devised. Mr. Rigg gives the cal- 
culations in full by which it was found that 
the power required to move a slide-valve 
of the ordinary locomotive type was from 
one-fourth to one-third of the pressure ex- 
erted on the back of the valve by the steam. 
A consideration of that fact will lead to the 
conclusion that the face of the valve and 
its seat must be as smooth and true as pos- 
sible, of the hardest metal, and be also kept 
well lubricated. The necessity for large 
surfaces becomes obvious from a considera- 
tion of the enormous pressures on, say, a 
locomotive slide-valve—not, of course, with 
a view to reduce the friction, but to expose 
sufficient area of, metal to withstand the 
pressure and the rapid motion of the valve. 
Mr. Rigg gives illustrations of several 
forms of balanced valve, together with 
descriptions and the results of. the experi- 
ments made to determine the power absorbed 
in moving the valve. j 
Passing over connecting-rods and crank- 
pins, fly-wheels, governors, condensers, and 
the other portions of a steam-engine, we 
reach the chapter in which Mr. Rigg 
describes the indicator, and explains the 
use of indicator diagrams. Here we havea 
number of engravıngs of good and bad 
diagrams accompanied by descriptive letter- 
press, explaining the cause of the wasteful 
use of steam and the manner in which a 
remedy was applied. Where Mr. Rigg 
confines himself to the practical part of the 
work he gives good advice, but when, in the 
few remarks he makes about the compound 
engine, he leaves practice for theory, he is 
an unsafe guide. If an engine runs at a 
slow speed, he tells us, and expands its 
steam to the full extent in one cylinder, 
then the rate of the expansion cannot be 
very high without causing great irregulari- 
ties in the driving power—a sentence not 
remarkable for perspicacity, but the mean- 
ing of which is tolerably plain. In the 
compound engine such irregularities are 
retained within such limits as to be under 
the control of an ordinary fly-wheel. On 
the other hand, says Mr. Rigg (without 
indicating which hand went first), if steam 
is expanded in only one cylinder to any 
great extent, then a high speed is essential 
to modify the irregularities ; and it would 
appear that economy will be sought in this 
direction rather than in a further develop- 
ment of the compound engine. On another 
page Mr. Rigg says, “it still remains to be 
seen whether an engine with a single 
cylinder, properly proportioned in all its 
parts, is not equal to the compound system 
in economy, as it is undoubtedly superior 
to that system in simplicity.” On yet 
another page we find, “ whether in con- 
structing new engines the compound system 
is equally advantageous or not remains 
still a question in dispute among the most 
eminent engineers, and no conclusive expe- 
riments have ever been made to decide this 
important question upon its merits.” All 
these sentences appear in a work in which 
we can find not a word about the liquefac- 
tion of steam and loss of heat in the 
cylinder, although we are told that “ pure 
theory is apt to run to dangerous ex- 
tremes unless restrained and governed by 
the sound dictates of practical expe- 
diency.” There are two uses of the word 
“theory,” common in English: the one is 
opposed to practice and the other is opposed 
to hypothesis : in which sense does Mr. Rigg 
use“ pure theory P’’—scarcely as opposed to 
practice, because all his practice is founded 
on theory. Asa practical treatise fcr the 
use of the maker of engines, this work, with 
its 200 diagrams and its 96 lithographed 


plates, containing some hundreds of draw- 
ings, should find an appropriate place on 
the shelves of his library, but the student 
and the inventor will scarcely obtain much 
help from its pages in evolving the steam- 
engine of the future. 

Happily, from the same publishers we 
have a work by Mr. J. C. Graham, which 
forms an excellent supplement to the prac- 
tical treatise of Mr. Rigg, for in the Ele- 
mentary Treatise on Steam“ we have not 
so much as a picture of an engine, although 
there is an illustration of an indicator and 
several diagrams. Mr. Graham's purpose 
is to provide those who are beginning their 
studies in connection with engines, with an 
account of the uses of the indicator card, 
accompanied by chapters on strains on the 
axle, on fuel, consumption of steam, and on 
gases and vapours. Under the head of fuel, 
however, the important questions of expan- 
sion, loss of heat in the cylinder, jacketing, 
superheating, &c., are well discussed, the 
author consulting, for that part of his book 
which treats of the steam-engine as a means 
of converting heat into work, the treatises 
of Regnault, Tyndall, Clerk-Maxwell, and 
others. His work is an excellent exposition 
of the theory, as Mr. Rigg’s is of the 
practice, of steam engineering. 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.* 

BT Jonn Watson WARMAN, 
Associate of the College of Organists, London. 


PART I.—GENERAL TREATMENT IN 
MANUFACTURE. 


q. is necessary to observe, however, tbat 
there are manų% cases in which the before- 
mentioned ratio is bo 
short of. In the Organ, Ñ the R. C. Cathedral of 
St. Mary, Newcastle-on-Tywe, the Reservoir oc- 
cupies almost the entire base ef the Instrument: 
such a magnitude is, however, unnecessary ; 
and care should be exercised in, all cases where 
it is desired to make the most pf the funds at 
command, to keep the Reservoir-t-if really desir- 
able—within reasonable limits, das demanding 
both money and space. In the Nejweastle Organ 
there was no strict necessity for À Reservoir at 
all, none of the Soundboards being far from 
Base-line. 

T. I have divided Reservoirs into (Intermediary 
and Auxiliary; the first are those in which the 
whole of the wind supplied by a Bgllows passes 
through the Reservoir; the secondy are those in 
which the Bellows has, in addition, to the com- 
munication with the Reservoir, a Nrunk which 
supplies some other portion of the Organ (as the 
Pedale or Pneumatic, or both) dirt. Inter- 
mediaries are further divided into, Part and 
Whole, the latter being when the whole of the 
wind used in the entire Organ first passes 
through the Reservoir. 


8. Where an Organ possesses two Ripeervoirs, 
one may, if desired to save space to uttermost, 
be inside the other, the inner, of coulrse, the 
heavier pressure (see also Design 7, if}: the 
will in no case have any communicatiqn wit 
each other. This arrangement is neve recom- 
mended. 


t. One chief object with which Reser virs are 
generally introduced into an Instrumen# (other 
offices will be gone into presently) is Phat of 
steadying the Blowing. It will be obviogps that 
when the actual supply to the Windches th from 


the Reservoir is cut off from the Feed by Walves 
through which the wind from the Prgms 

Feeding Reservoir is admitted, as it wenge, by 
driblets, that the effect of any jerk or unst ꝙadi- 
ness imparted to the latter will be nuch 


weakened, if not altogether destroyed, bgfora 
it ultimately reaches the Pipe; and thus Tit is 
undeniable that the presence of a Reser vir of 
this kind is in fact a safeguard against uns t eady 
supply. 

u. And if the task of blowing an Organ by 
manual labour were such as to demand much 


skill and practice before it could be proper! N 
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ormed, instead of being something which 
may be taught to and grasped thoroughly in 
three minutes by any ordinarily intelligent lad, 
there would be much to be said in favour of the 
use of the Whole Intermediary Reservoir: but 
facts being as they are, it will be obvious that 
in the vast majority of cases there is for them 
simply no practical need at all; and there 
are at this moment, scattered throughout the 
country, an enormous number of Organs, some 
of them of considerable size, without the 
slightest provision of this kind whatever. 
Among these may be selected at hap-hazard 
the Instruments in Quebec Cathedral (Beving- 
ton), Leominster Priory Church (Snetzler, 
believed), and St. Alban’s Abbey (Hill): these 
are all three- Manual organs, the last having 38 
Sounding-Stops, including 5 on the Pedale. Of 
two-Manual instruments, a good example is 
furnished by the Episcopal Church, Hoddesdon, 
Herts (Willis), 19 Sounding-Stops. The wind 
supply in the last two Instruments is simply 
perfect, with only average blowing; in the 
second named the want of Concussion-bellows 
occasions, at times, a slight tremulousness. 

At this point see 16, m. 


'y, It will thas, I think, be fully demonstrated 
that Reservoirs on the St. Mary’s scale are 
not, lin the ordinary course of things, necessary; 
andI must most strongly advise that in all 
cases, except where room and funds are really 
plentiful, to avoid them, except as will be pre- 
sently be indicated: it must not be forgotten 
that even were Manual Blowing unreliable, 
there are at least two machine-motors to which, 
if of proper construction, unsteadiness of stroke 
is simply impossible. (Sce Gas and Hydraulic 
Morons, 16, y. and 18, t.) 

w. One of the most marked instances of 

employment of an Intermediary Reservoir is 
furnished in an Organ lately erected by one 
who, although his name has not been before 
the public many years, seems to think himself 
already qualified for lecturing and laying down 
the law to the Organ-building profession at 
large. The Sounding size of this Instrument 
is oaly 32 Stops, so that on the score of volume 
it can lay no claim to special treatment; there 
are two Bellows, one to Pedale, and one to 
whole of Manual work; these (each having 
Horizontal Double-action Feeders) occupy the 
case wings; in the centre—taking up, in fact, 
the whole central space—is a Reservoir, with 
the usual Automatic Traps or Valves, and of 
sufficient size to supply the whole Manual work. 
There can be no question that in this particular 
case the presence of the Reservoir is really 
unnecessary, indirectly unfair, comparatively 
defective, and possibly mischievous. 

x. It is really unnecessary because, as has 
been seen, perfect practical steadiness can with 
ease be obtained without it; but this is not 
all—if the object be steadiness, how is it that 
the Pedale is not made to participate? Are 
Pedale Organ blowists free from those weak- 
nesses of humanity to which it is presumed 
Manual Organ operators are liable, or is the 
sudden draught upon the wind to be less 
feared when made by two large Pallets, each 
required to supply five heavy Pipes, than by 
the average demand of the comparatively light 
Stopsof the Manuals? It will be said the Ped. 
was not included for fear of disturbing the 
Manual speech, but this has already been 
shown to be fallacious (sce 12, q. to 13, a.), 
though, as is here seen, there are builders who 
have so far failed to realise that it is so. The 
fact is, staccato passages in a large Pedale do 
“drop,” and consequently jar the Receiver 
very considerably unless Concussion-bellows be 
provided; but as these are, according to the 
printed critique, repudiated in this Instrument, 
a second Reservoir, became in it, if a necessity 
to Manual, undoubtedly to Pedale also. It 
must be borne in mind that all the Wind-trunks 
a Bn Organ are short, except one to half the 

le. 


y. It is indirectly unfair because it introduces 
an expensive appliance which does not add one 
iota to the real effectiveness of the Instrument. 
The supply of wind to an Organis, as has been 
already gone into (see 4, r to w), in the square 
content of its Feeder-surface, and any talk of the 
superticial area of the Reservoir or Receiver, or of 
their cubical capacity, is in this view quite 
beside the mark, and rarely, indeed, indulged 
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in by any really acquainted with the structure 
of the Instrument; hence such an Organ as 
the one of which we are speaking might havea 
Reservoir as wideas the entire Church, and set, 
owing to the narrowness or shallowness of the 
Case-wings, be really short-winded. 


z. (It must, of course, be understood that no 
intentional unfairness is here imputed to the 
builder—the Reservoir had to be paid for by 
him—only that, as profits are calculated on the 
percentage of sum total, it is necessary to point 
these matters out, for otherwise other makers 
may lie under the imputation of cutting in their 
ee or other meanness; or bad construc- 
tion. 


(15, a.] It is comparatively defective because 
a Reservoir, however carefully adjusted, can 
never have the sensitiveness of the Concussion- 
bellows. Thus, suppose a heavy staccato chord 
put down in the Bass while the right hand holds 
on, the sudden demand will obviously cause a 
draught on the Chest; there being no Concus. 
sion-bellows to collapse and supply it, it is 
thrown upon the Reservoir, which is, of course, 
free to the Chest; the Reservoir consequently 
drops, and supposing it full, and the Valves all 
but closed (this will be usually the case, see 14, 
o), this dropping will necessarily open the 
Valves a little more, and the pressure be re- 
stored, but in the meantime the jerk has taken 
place, and the speech of the right-hand chord 
been disturbed; the counter-pressure cannot 
make itself felt in a moment, and it is just here 
that the Concussion-bellows is so valuable; 
properly poised and placed, and too light to 
possess appreciable tnertia or momentum, it 
moves and compensates at the slightest jar. 
The Reservoir can never possess this extreme 
delicacy, and thus, though, as already said, a 
safeguard against careless blowing, it can only 
mitigate the draughts upon the Chest cansed 
by the sudden putting down of a loud staccato 
chord. 

b. It is possibly mischievous because it here 
takes up valuable room on the floor, and beneath 
and at back of the Claviers is the Touch-action. 
To get at this mechanism from within the Organ 
is a most imperative necessity ; the want of such 
access converts, in numberless cases, the cost of 
a trifling repair from shillings into pounds: and 
wherever the requisite space is (as in this in- 
stance) procurable it should most unquestion- 
ably be left open, for even were the advantages 
of the Reservoir really palpable to a consider- 
able extent they might easily, in many cases, 
be outweighed by this necessity of accessibility. 
In thie Organ the presence of the Pedale Octave- 
coupler renders free access to the Pedale action, 
which is most interfered with by the Bellows, 
particularly essential. 


c. It will, perhaps, be said that these disad- 
vantages exist in all Reservoired Instruments, 
and that it is unfair to single out any particular 
one for strong criticism; this is true in the 
abstract, but there are here special reasons,— 
the position taken up by the builder of this 
Organ is positively amusing in its loftiness, and 
the Instrument itself has been the subject of 
eulogia of the most extravagant character. 
High pretensions and assertions demand a cor- 
responding severity in examination; the vast 
majority of Organ purchasers know nothing 
whatever—at least structurally—about the In- 
struments they buy, and it is only just to 
Builders who are not quite such accomplished 
performers on the Trumpet that all claims of 
an exceptionally high character should be in- 
vestigated with proportionate care. 

It is difficult to find words of censure strong 
enough for those who, either through ignorance 
or rapacity, introduce into the Instrument an 
appliance of a costly and cumbering character, 
and such too, as in the present instance, dis- 
places something of acknowledged necessity ; 
and not content with this, vaunt (or allow to be 
vaunted) the contrivance as not only new and 
original, but as a matter of the highest impor- 
tance, the truth being thut it is one perfectly 
well known to the great majority of their 
fellow-builders, and omitted by them only from 
economica} or conscientious reasons. The 
leaving out of the Concussion-bellows from the 
Organ in question was a grave and most unjus- 
tifiable error, whether the consequence of 
ignorance or conceit, and the assertion—made 
in a very elaborate criticism of it which ap- 
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peared in a well-known mechanical journal— 
that the presence of the Reservoir here ren- 
dered the expedient unnecessary, is an un- 
founded and most flagrant departure from 
truth. And I have no hesitation in asserting 
that the wind-arrangement of this Instrument 
is clumsy, inartistic, and, in proportion to its 
cost, perhaps, the poorest in existence; it is 
based on a totally false assumption—viz., that 
the Manual wind must be kept separate from 
that of the Pedale; and it ignores one of the 
first principles of good apportionment—viz., 
that if there be more than one pressure the 
Pedale should have the benefit of both. 


d. The foregoing is, remember, a Part- 
Intermediary Reservoir; it will be seen that the 
whole of the wind given by the Feeder in con- 
nection with the Reservoir passes through 
latter, and this constitutes it an Intermediary, 
but as the Pedale is excluded frcm the Reser- 
voir the arrangement is not a Whole-Interme- 
diary. 

dd. A case in which the introduction of a 
Reservoir has done real mischief occurs in the 
Organ of St. James’s, Norlands, London, as re- 
built by one claiming a good insight into 
things. Space being limited, the Supply- 
bellows were—to make room for the Reservoir 
—kept considerably under the amount I have 
named as a good minimum; and, Concussion- 
bellows being also omitted, the unsteadiness of 
the wind supply became soon apparent. It is 
necessary to say that room for the Instrument 
was most discreditably insufficient, and that it 
yet presents some most excellent features, and 
tells on the whole admirably ; but it would have 
been far better (and cheaper to the builder) 
—a]] Soundboards being near Base-line—to have 
either been content with but one pressure, or 
have used a Combination-bellows (see 7, f); 
and the Concussion-bellows should, in any case, 
have been inserted. 

The over-estimation of the importance of the 
Reservoir, the confounding of ita fanctions 
with those of the Concussion-bellows, and the 
ignorance of the latter, are among the errors 
of construction committed by our French 
fellow-builders. 


e. I now give five instances (the only ones 
so faras I am aware) in which the use of a 
Reservoir may be recommended as almost or 
quite necessary. It is to be distinctly under- 
stood that I am not saying one word against 
its employment as a complete Manual Inter- 
mediary (as in the Organ just treated of), 
where this can be done without occupying space 
otherwise required, and funds are sufficiently 
ample to admit of everything that can be proved 
of the least assistance; but Concussion-bellows 
must in no wise be diepensed with, for they 
fulfil a function which no Reservoir can be 
sufficiently sensitive to do thoroughly. It will 
be seen that the first three of these may come 
under the head of Auxiliaries. 


f. The instances are as follows: (1) for saving 
in Trunking. (2) In some cases where space is 
limited, or of peculiar and inconvenient form. 
(3) In Instruments where the nun: ber of dis- 
tinct pressures desired exceeds the number of 
distinct Bellows required. (4) In some cases for 
purpose of obtaining uniformity of pressure in 
the Supply, (5) When the distance from 
Bellows (Receiver) to its Soundboard is exces- 
sive. 


g. No. 1 will only be likely to occur in large 
Organs. Suppose, for instance, that a Swell 
placed at some distance from its Bellows were 
desired to have its Reed-Bass and Mixture- 
Bass parted off in a lighter pressure (see In- 
STANCES, 10 y, No. 11 a), tae main Trunk would 
pass from the supply Bellows in the usual way, 
the latter being large enough to supply the 
Full Swell; but near, or even in some cases even 
inside the Box would be a Reservoir of suff- 
cient size to supply the said Bass, weighted of 
course the correct lightness desired, and com- 
municating both with the main Trunk and 
with the Bass to be supplied. The proper 
Traps or Valves being provided, the Re- 
servoir will obviously furnish its proper por- 
tion in the usual way, the remainder of the 
Swell being fed direct from the parent Bellows. 
The whole of the second Trunking from sup] ly 
Bellows to Reservoir is thus saved. 


(To be continued.) 
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BEE MANAGEMENT. 
Section II. 
(Continued from page 210.) 
The Cheshire Hive. 


HIS hive is a most serviceable and conve- 
nient one, and as it may be taken as a 
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Fig. 4, the feeding arrangements in the central 
board being meanwhile quite undisturbed. 

The hive is surmounted by a super cover, 
which is hinged to the body, and by means of a 
stop can be only opened till its sides are hori- 
zontal, when it forms a resting place for any 
articles one may be using during manipulation. 


e of the improved form of the bar-frame | A slate and pencil are attached for such notes 


hive, I shall describe it in detail, availing 
myself, at the same time, of the capital illus- 
trations, which, by the courtesy of the publisher, 
I have been able to take direct from Mr. 
Cheshire’s valuable work. 

The hive, of which a perspective and a 
sectional drawing are given in Figs. 1 and 2, 
consists of a wooden double-sided box, 144in. 
from back to front, 8łin. deep inside measure, 
and of a length to suit the number of frames 
required, which is merely dependent upon the 
size of hive found best for a district. A glance 
at Fig. 2 will explain the construction of the 
body, the black portion representing the dead 
air space between the boards which compose 
the sides and ends; the boards are kept apart 
by astrip lin. square, running round the top 
and bottom of the body. On to this body four 
legs, well splayed, are fastened, and between 
the legs the broad strip B is nailed round the 
back and ends. At each end two runners are 
nailed, on which the floor-board is slid in and 
out, and by the insertion of a couple of wedges 
between the floor-board and the runners, the 
board is pressed tightly and securely into its 
place in a moment. When the floor board is 
slid back into its place the front projects 2}in. 
so as to form a flight board. The central 10in. 
is grooved as shown, so as to give the bees adry 
path, even during rain. The door, which has 
slides to admit of its being contracted at plea- 
sure, is 10in. long and Hin. high, but the 
shutters (C C, Fig. 1) will instantly reduce it 
to zin. long only. A couple of small studs 
prevent the actual closing of the door; but, 
should there be a necessity for such a stoppage, 
the slides are withdrawn, and the left put to 
the right, and vice versé, when the studs 
coming outside are not in the way. The porch 
projects 3in., and has a gutter in front to catch 
and convey away all drip to the two ends of the 
board. 

We now come to the internal arrangements 
of the hive which the section almost explains 
itself. The inner skin, back and front, of the 
hive does not come within an inch of the level 
of the outer skin, but a strip of zinc, lin. wide, 
is nailed inside so as to project gin. above the 
former (see Fig. 2), and on this strip the ears 
of the frames rest. The crown-board does not 
rest upon the bars, and the tin. space between 
should be filled with some material to allow of 
ventilation, and keep the bees from the crown 
board, as already explained in the Woodbury 
paper. The bars are kept in position by the 
insertion of a panel pin at the side of each top 
bar, as shown at Fig. 3, an arrangement far 
preferable to the Woodbury notches, but not 
so satisfactory as the “wide - shouldered 
frames,” in my opinion. The frames are 
„ Woodbury size,” and in the ordinary hive are 
11 in number, but, of course, may be increased 
or decreased as opinions differ. We now come 
to the consideration of a most important part 
of the bar-frame hive in its improved form, 
which has been christened “the dummy.” It 
merely consists of a bar, to which a piece of 
board is fastened of such a size as will just slide 
easily into the hive, and so, by its position, 
either divide the hive into two portions, or, by 
being placed close to the hive side, admit, by 
its removal of the required play among the 
frames, to allow of them being withdrawn 
without damage to their living contents. 

The dummy is formed of two thin boards, 
placed with their grains at right angles, to 
prevent warping or splitting. The value of the 
dummy in reducing the size of the hive on the 
introduction of a weak swarm will be readily 
found, while, should the season be a good one, 
the hive can be in a few moments enlarged to 
any extent up to its full size, and maiden swarms 
prevented. The crown board, which completes 
the hive, is not in one piece, but divided into 
five parts, which admits of one part of the hive 
being examined without disturbing the rest, 
and by changing the position of the two outer 
pieces a slot can be formed for the purpose of 
supering, as shown by the dotted lines in 
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as are likely to slip the memory if not imme- 
diutely entered, and a ventilator covered with 
a slide of perforated zinc, which can be removed 
at pleasure for the use of the bee-trap, com- 
pletes the whole. 

Of the Cheshire feeder (shown in the central 
strip in Fig. 4), and other ingenious inven- 
tions, we shall speak in another place. 


Wm. S. Travis. 
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BYRNE’S PNEUMATIC BATTERY. 

oe extraordinary effects obtained with the 

peculiar cell devised by Dr. John Byrne, 
of Brooklyn, have attracted considerable atten- 
tion in this country, and from a paper read by 
Mr. W. H. Preece, before the Physical Society, 
we find that he has been making an exhaustive 
series of experiments with it. Dr. Byrne's 
description differs slightly from that of Mr. 
Preece, and as the former considers his patent 
negative plates to be the distinctive feature of 
the battery, it will be as well to quote his dis- 
cription verbatim. Each negative element 
consists of a plate of copper, to one surface of 
which, as well as to its edges, a sheet of 
platinum foil, compact, and free from pin 
holes, is soldered, and to the opposite surface 
or back a sheet of lead—the three metals being 
so united that the copper shall be effectvally 
protected from the action of acids. The lead 
back and edges are then coated with asphaltum 
varnish, acid-proof cement, or any other like 
substance ; and lastly, the platinum face, being 
first rubbed over gently with emery paper, is 
to be thoroughly platinised in the usual manner. 
Each cell contains two such plates, between 
which a single zinc is suspended, and when the 
elements are immersed so that the exciting 
fluid reaches within an inch of the top, a 
negative surface of 20 square inches is brought 
into action. It will thus be seen that the 
platinum alone is the negative metal, and the 
copper core a conducting body merely, while 
the lead, being almost passive, serves no other 
purpose than to protect the copper, so that 
any other, and, best of all, a non-metallic, sub- 
stance, capable of resisting the action of 
bichromate solutions, might, with advantage, 
be substituted for the lead. 

The exciting solution is prepared by dis- 
solving bichromate of potash in warm water, 
in the proportion of 20z. to each pint; and 
when cool adding sulphuric acid in the pro- 
portion of one part to five of the solution of 
bichromate chromate of calcium, instead of 
the potash salt, will give a much higher 
electro-motive force, and consequently a 

eater thermal power. Poggendorff was the 

st to use bichromate of potash in 1839, his 
solution consisting of K,Cr,0, 3 parts, SO; 4 
parts, and water 18 parts. Some of the oxygen 
is held by a very weak affinity, and ily 
combines with the evolved hydrogen on the 
negative plate. According to Mr. Preece the 
action of the battery is probably 

3Zn + K,Cr,O,; + 7H,SO, = 3ZnSO, + 


. 

CrO 3380, + K, SO, + 7H,O 
the resulting compounds being zinc sulphate, 
chrome-alum, and water. The result is a re- 
markable increase of electro-motive force. We 
apparently not only have the electro-motive 
force due to the contact of zinc and sulphuric 
acid, but an equal force acting in the same 
direction due to the contact of the platinum 
and bichromate. Hence the electro:motive 
force present is about twice that of a Daniell’s 
cell. Poggendorff thought that the efficiency of 
the liquid was due to its depolarising effect on 
the negative plate, but its effect is nota re- 
storation of power, but an addition of power 
a to the introduction of a fresh electro-motive 
orce. 

The general appearance of the battery is seen 
in the annexed illustration. The cells are of 
ebonite or hard rubber, and the arrangement 
of the plates such that they can be lifted out 
of the solution when the battery is not in action. 
A thin lead or hard rubber tube descends into 
the cell, and extends horizontally along the 
bottom between the opposing plates, being 
perforated along the horizontal portion so as to 
allow a current of air which is pumped through 
it by a syringe, hand pump, or rubber ball, to 
pass through the liquid and agitate it violently. 
C C, conducting cords; S, suspension 
and set screw combined, to connect between 
second and third cells in series; A A, poles of 
battery; B B, two set screws to couple for 
quantity; D, an extra binding post, not 
essential, but convenient when two cells only 
of the battery are required ; E E, air tubes. To 
connect the battery for intensity, turn down S 
firmly and raise B B ; and for quantity, reverse 
the operation by turning down B B firmly and 
releasing S from its contact with the lower 
metallic connection. In galvano-cautery, the 
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4 Professor Adams, as to the air effecting 2 free 

circulation in the fuid, by which the metallic 
surfaces are kept constantly clear, Of to 


meaningless term, depolarised, is un 
and is in entire 


i a hint in the right direction, 

conformity with his own views ; and Mr. Preece 

4 concludes his exhaustive examination of the 
that it is evident the 


question by saying 

wonderful strength of current produced by 
this battery is due to the great reduction of its | 
internal resistance, produced in the first place 
culiar compound construction of the 


negative plate; in the second place, by the 
jar effect of the rapid flow of air through 
the cells; in the third places by the pro- 
duction of heat. The action of the air flow is 
principally by hastening the 
combustion zinc, it tends to generate 


heat, which of itself tends to reduce the resis- 
tance. f the air is to 


remove from the negative 


plate the chrome- 
and from the neighbourh 
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doubtedly | the light. A 


e as slender as possible, 
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bull’s-eye may be “kept square,” whatever the 
inclination of the rod, which must be sufficiently 
long to allow the bull’s-eye to be conveniently 
manipulated; it is divided and shortened in the 
figure to show the necessary milled-stud at the 
tail end. T'he pin of the joint should fit into a 


Natures and Properties of Fire-Damp. 


So far we have been speaking of the production 
and occurrence of marsh gas or fire-dump; it is ne- 
cessary now to get some idea of ita nature and pro- 
perties. This substance forms the miner's most 
subtle and at the same time most disastrous enemy. 


A very large number of explosions are continually 
taking place in collieries, only a small proportion of 
which, however, are attended with fatal results. 

It is necessary in the first place that, in order to 
be worked at all, a system of ventilation shall be 
adapted to every mine, in order that the air re- 


square hole, thus confining all motion to the 
joint itself, and preventing any tendency to 
‘crawl’? The socket will require to be care- 
fully “bushed” to obviate all“ jumping“ in 
the joint, tte ball moving freely. 


Fig. 5.—Brass plate, 3in. by IJjin., with 
central circular aperture, fin. diameter, turned 
out, leaving a very thin and narrow flange as 
shaded. This aperture forms a cell to receive 
and support the disc on the ordinary stage of 
the microscope, in case it should be desired to 
examine the mount or any marked specimen 
therein, as an ordinary slide by illumination 
from the sub-stage. The disc will require to 
be kept steady in the cell by a slight spring- 
ring, to counteract the suction of the immersion 
objective. 

It will, I think, be seen that by mounting 
the diatoms on a small disc (instead of a slip), 
and placing it in the holder as above described, 
the whole of the frustules on the cover are 
brought under the control of the observer ; 
who, by mere rotation, can bring any one of 
them into the requisite position, and thus ulti- 
mately succeed in examining, and, very pos- 
sibly, resolving a large majority. It is proper 
to point out, however, that (a specimen having 
been selected and rotated into position) one of 
the uprights of the holder may chance to stand 
immediately in the passage of, and obstruct, 
the beam of light; in that case all that is 
necessary is to turn the disc in its setting, and 
again rotate the holder until the object is once 
more in position. A glance will show if the 
light passes between the uprights; if not, the 
turning of the disc and rotation of the holder 
must be repeated until it does so. 


The turning of the disc and rotation of the 
holder can be easily managed, with thumb and 
finger, under a in. objective; indeed, with a 
well-made apparatus but little difficulty has 
been found, even under a 1-20in., by the aid of 
a mechanical stage in good working order. The 
rotation can, of course, be effected by the use 
of the concentric motion of the microscope 
stage, but, in practice, it will be found prefer- 
able to rotate the holder itself to approximately 
place the object, resorting to the concentric 
motion to efiect only the niceties of position ; 
the milled-heads which work the mechanical 
motions will then retain their normal situation 
at the right side ef the microscope, and be, 
consequently, much more convenient for the 
manipulation of the observer. 


EXPLOSIONS IN COAL-MINES.—II. 
By T. WILLS, F. C. S. 


N my last lecture I referred to a calculation 
which had been kindly furnished me by Mr. 
W. Galloway, of Cardiff, regarding the heating 
value of the fire-damp escaping from a mine in 
South Wales; the figures of this calculation also 
exhibit the enormous pressure under which the con- 
densed gas must be contained within the coal. In the 
particular pit referred to the upcast ventilating 
current equals 80,000 cubic feet of air per minute ; 
one-fortieth of this, or 2,000 cubic feet, consists of 
marsh gas or fire-damp. The amount of coal raised 
from this pit per day is, on the average, 1,000 tous. 
One ton of cval approximately equals one cubic 
yard. The amount of coal raised, however, is really 
less than the amount excavated, the difference being 
about one fifth; this quantity being left in the mine. 
So that it may be considered that 1,250 cubic 
yards are excavated per day. Hence, from this it 
would appear that the fire damp escaping in the same 
time occupies a space 85˙3 times that of the coal 
excavated. Suppose one-half, which would probably 
be in excess of the true amount, of this gus to come 
from othcr seams through fissures, and not from the 
seam immediately being worked, there will still be 
fire-dauip issuing from the coal representing 42 6 
times the volume of the coal removed. Now, to com- 
press this gas back again into the srace occupied by 
the coal would requira a pressure of G39ib. per square 
inch; but, in reality, the coal and the fire-damp must 
be conridered as having occupied the same space 
hence the pressure would have to bo indetinitely 
multiplied. The gaa so escaping from mines with 
the ordinary ventilating current through the up-cast 
shaft is di-charged directly into the atmosphere, aud 
becomes diffused. 


of light emitted is very feeble. 
support combustion, neither does it support life, yet 


Marsh gas is the simplest compound of carbon and 


hydrogen; its chemical symbol is CHa, which, giving 
tothe C and H their respective numerical values, 
means that in every 16 parts by weight of the gas 
there nre found 12 parts of carbon and four of 
bydrogen—t.e., 75 her eent. of carbon and 25 per 
cent. of hydrogen. 
or smell. 
it is found in marshy places, arising in such cases 
from the decomposition of vegetable matter, from 
whence its name of marsh gas; also it issues in 
jets from oertain parts of the earth’s surface, and it 
is found as a general result of the imperfect combus- 
tion of carbonaceous fuel; it occurs as a constant 
constituent of coal-gas, forming sometimes as much 


The gas is without colour, taste, 
In addition to it occurrence in coal-mins, 


as 70 per cent. of the volume of such gas. ‘The 
specific gravity of the gas about one-half that of air, 


being correctly 0 5576; thia lightness forms one of 


its most dangerous properties, as it causes an accu- 
mulation of the gas in cavities and holes in the roof, 
plices which are usually imperfectly ventilated. 
Marsh gas is inflammable, burning with a bluish 
flame with a yellow tip; it is generally stated to give 
no light, but this is erroneous, although the amount 
The gas does not 


it dovs not act as a direct poison upon the system, 


and if mixed with a fair proportien of air may be 


breathed for some time without producing any 


deleterious effects; this is the case even if it be mixed 


with only its own volume of air; a mixture of air 
with 30 per cent. of marsh gas is quite breathable. 
Marsh gas requires a high temperature for its igni- 
tion, a very important consideration; a red heat will 
not ignite a jet of marsh gas, neither will it explode 
a mixture of marsh gas and air; a temperature 
between 1,000 and 1,500 F. is required for its in- 
flammation, supposing the gas to be pure, the 
mixture of other hydrocarbons causing it to ignite at 
a lower temperature. On the combustion of marsh 
gas taking place, either slowly or suddenly, the 
hydrogen burns to form water, and the carbon to 
form carbonic acid gas; the volume of the carbonic 
acid so produced is equal to the original volume of 
tbe marsh gas, if measured at the same temperature, 
but in the case of an explosion of fire-damp the 


volume of the produced carbonic acid is considerabiy 
greater, owing to the elevated temperature. 


All inflammable gases, when mixed with certain 


proportions of either air or oxygen, become explosive, 


and itis in this respect that the serious dangers con- 
nected with the presence of marsh gas occur. As 
air contains one-fifth of its volume of oxygen to 
produce complete combustion, 1 volume of marsh 
gas and 10 volumes of air are required. If a mixture 
of tbis nature is ignited, combustion takes place 
almost at the samo moment throughout the entire 
volume, and thia sudden combustion is nothing more 
than an explosion. The calculated pressure produced 
by the explosion of marsh gas with oxygen is 37 
atmospheres, or 555lb. upon the square inch Since 
the explosion with air is rendered much less violent 
by the presence of the four-fifths of inert nitrogen, 
the pressure exerted is also much less, being only 
14 atmoapheres, or 210lb. per square inch. The 
above figures refer to the absolute theoretic quan- 
tities of marsh gas and air in oxygen, but there is a 
margin on each side, within which explosion still 
takes place, with, however, a diminished intensity; 
thus when 1 part of fire-damp is mixed with approxi- 
mately about 30 of air, it can be recognised by a 
candle flame, which will appear with a blue halo 
round it; if the fire-damp increases to 1 part to 15 
of air the mixture will still not explode; 1 part of 
fire-damp to 13 of air becomes slightly explosive; as 
the theoretical amount of 1 to 10 ia reached the ex- 
plosion becomes more and more violent. The most 
violent explosion is stated to occur, in practice, when 
the fire-damip is in the proportion of 1 part to 9°+ of 
aire When the limit of 1 to 10 is passed the force 
of explosion will become less aud less, until when 
there is 1 vol. of marsh gas to 5 of air, the mixture 
ceases to be explosive, but is simply inflammable; 
lighted flames go out on being introduced into such 
mixture. These statements must not be accepted 
as applicable to all enses, as the differences in the 
character and composition of the fire-damp will 
materially alter the results. If carbonic acid gas be 
present at the time it lessens the explosive force. 
Oneseventh part of carbonic acid, added to a 
perfectly explosive mixture, prevents any explosion 
from taking piace on the approach of a light; these 
facts refer to fire-damp itself, and if any other 
bydrocarbon be present in it certain modifications 
within narrow limita occur. It very rarcly happens 
that in actual explo-ions of fire-damp the mixture of 
air and gas is precisely of the exact nature required 
for the maximum effect, and hence we have the very 
varying effects produced by explosions; were it not 
for the so called after or choke-damp produced, 
exp'osions of fire-damp would be nothing like 80 
disastrous as they aro. 


quired for the respiration of the men shall be 
forthcoming. The amount of air supplied must be 
such that the men furthest removed from the inlet 
shafts shall receive the requisite amount; and the 
air must also be increased to such an extent as to 
dilute and carry off the zases escaping from the face 
of the coal. The ab-olute quantities supplied to 
different mines will vary with the circumstances of 
the district. In some of the northern coal pits 
150,000 to 300,000 cubic feet of air per minute are 
passed through the workings; this draught of air 
may either be obtained by means of a furnace placed 
in the up-cast shaft, or by some form of fan placed 
at the top. In any case the air will descend the 
down-cast shaft, and it hus then to be spread through 
the workings. This is accomplished by cutting off 
all direct air communication between the up-cast 
and down-cast sbafts. In practice the plan adopted 
consists in a special arrangement of the roadways 
or drifts, as they are called; these being in reality 
galleries running from the base of the down-cast 
shaft to the several faces of the coal, and from the 
termination of these drifts othcrs are carried back 
to the base of the up-cast shaft. If these two 
sections of the mine be perfectly isolated from each 
other, and the current of air be sufficient at all 
points, a thoroughly good system of ventilation is 
obtained. 

For the ventilation to be effective the air must 
not be permitted to take a short cut from the one 
system of galleries into the other, or some portion 
of the mine, er more distant workings will remain in 
a state of stagnation. Now, as for the purpose of 
conveying the coals, and maintaining communication 
between the various parts of the mine, it is impos- 
sible to keep the two absolutely without connection, 
a series of doors are erected, which are usually kept 
shut, but can be opened for a sbort period for 
the purposes of pas-age. Upon the proper working 
of these doors depends largely the success of the 
ventilation. Brattice walls are also common, and 
are simply artificial wooden walls erected for the 
purpose of diverting the air current. Where the 
system here indieatvd is net adopted the coal is 
usually removed entirely from the further part of 
the workings, and the roof is allowed to fall in and 
fill up the excavated places ; such old workings are 
called goafs. ‘These goafs are considerable sources 
of danger, owing to the facilities which they offer for 
the accumulation of fire-damp, which may remain 
for atime totally unsuspected. The neighbourhood 
of these places always requires careful watching, to 
detect the presence of fire-damp. The air under this 
system of ventilation has a simpler course, and is not 
dependent upon the proper closing of doors. One 
great source of danger, in either case, exists in the 
great irregularity of the form of the various passages; 
hollow spaces occur in the roof owing to a fall of 
the material; short unused passages are imperfectly 
stopped; differences in height and width occur, 
dependent upon the requirements of the pit, all of 
which have considerable effect upon the ventilating 
current, aud afford the circumstances for the collec- 
tion of firedamp. Now, an explosion may be pre- 
duced in either one of the following ways :— 


1. Supposing the fire-damp to be issuing from 
the face of the coal with tolerable regularity, so 
long as the proper current of air is maintained this 
is swept away in safety, but if, by a door being left 
open, or through an imperfect stopping, the air 
current partially or entirely takes a short cut, the 
face of the coal will be imperfectly freed from the 
gas, and an explosive atmosphere will gradually 
resuit; if miners enter this with naked lights, a 
disaster occurs of more or less gravity as the ares of 
explosive gas is greater or less. 

2. Gas is invariably found first in cavities in the 
roof and in the higher parts of the passages, and 
it is possible for un explosive atmosphere to be 
generated in the upper part of a gallery, while 
below the air is quite cate; if the gas is not dis- 
lodged, the limit of the stratum of explosive 
gas will get lower and lower, until by some acci- 
dental cause it becomes ignited. These spaces are 
sometimes ventilated temporarily by means of hang- 
ings of brattice cloth. 

3. At one part of the mine a sudden irruption of 
gas may take place, which may vitiate the air 
current to an explosive extent, and may even in some 
cases overpower it altogether. If, however, safety 
lamps are used with caution, which are extinguished 
in presence of an excess of fire-damp, and the men 
are never permitted to work in dangerous atmo- 
spheres, such a result need not be the cause of an 
cxp!osion. It may be said here that, however foul 
a mine may be, an explosion does not in any way 
necessarily follow. 

4. Gus may not only be given off at the face of 
the coal, but in other parts of the workings through 
which the air travels on its way to the face, or 
possibly an over large extent of coal is traversed by 
the same air current, or the gas from the explosive 
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stratum (mentioned in 3) de:cendsa and mixes with 
the air current, in which case, as the air proceeds, it 
becomes charged to a larger and larger extent with 
fire-damp, until, before it reaches the upcast shaft, 
it may have reached its explosive point. 

From these considerations it will be seen that the 
maintenance of the ventilation in a through atate of 
efficiency, a result which can only be obtained by the 
most careful and constant supervision, is in reality 
the greatest safeguard trom explosions. The safety 
lamp, of whatever form, should be regarded as a 
means of preventing accidents in unforeseen cases of 
emergency, and its use should never be allowed to 
render the attention to the ventilation of less 


importance. 


ON PHONOPHORIC SUBSTANCES 
AND THE MAGNOPHONE.* 
Br WENTWORTH LASCELLES Scott, A. S. T. E. 


E some time past, during the uncertain in- 

tervals available for private research amidst 
the exigencies and duties of professional life, I have 
devoted very considerable attention to the relations 
naturally existing between sound and electricity, and 
also between the latter force and light. It is the 
remarkable results already obtained in the first 
division of this necessarily conjugate subject that I 
desire to lay before the readers of the Electrician 
upon the present occasion. 

Fascinated, as so many others have been, by the 
telephones of Reiss, Do:bear, Edison, and Bell, I 
sought diligently in the course of these investigations 
for some practical development of the instrument in 

on which should rescue it from that oblivion 
to which all mere scientific toys are, sooner or later, 
consigned, with the avowed object of producing a 
4 telepbone capable alike of diminishing or of 
increasing the intensity of the sounds con- 
veyed thereby. Omitting all needless details, it may 
be briefly noted that my first distinct improvements 
upon the ordinary magneto-electric telephone were 
obtained by modifying the diaphragm or vibrating 
armature of this instrument; thus, it was of course 
quickly found that, ceteris paribus, the greater the 
weight of metal caused to vibrate by the impact of 
sonoric waves the louder was the sound emitted at 
the listening end, althongh frequently at the 
of clearness. Increased definition, however 
—if I may be allowed to import a convenient optical 
term—was obtained by the simple expedient of 
avoiding the insensitiveness of heavy and therefore 
more rigid diaphragms, by employing a number of 
thin laminæ in place of one thick plate, and this 
arrangement is so far a practical improvement that 
instruments provided with fire such vibrating plates 
(the outer four having central apertures) will receive 
and emit clearly a variety of sounds for which in the 
“Bell telephone” there is simply no 
thoroughfare.” 

From several armature-plates to a considerable 
number would be a natural step, except for the 
weaker effect produced on each by those which are 

from tbe magnet. Recourse was had, 
therefore, to other expedients (using sometimes a 
voltaic current to further exalt the effect) for multi- 
plying the number of armatures without at the same 
time increasing tbeir weight or their distance from 
the magnet, and always witb advantage, until it was 
fonnd that the most sensitive armature for a given 
weight of iron was that metal in the form of powder 
or filings. It is not too much to say ten grains of 
soft iron filings, affixed by suitable means to a duly 
stretched membrane, are capable of producing better 
1 2 705 than forty grains in the shape of a ferrotype 
sc. 
_ Reverting, at this stage. to my former line of 
inquiry, and calling in the nid of the voltaic currentt 
to intensify, if po-sible, the powers of the te ephouic 
arrrangement just de-eribed, no material progress 
was made upon the desired path, although some slight 
advantage appeared to result from the interposition. 
On carefully insulating the vibrating armature of the 
transmitting telephone, however, and including it in 
the circuit, a distinct and apparently inexplicable 
increase in the sensitiveness was observed, a pheno- 
menon which still obtained when the iron filings 
armature previously described was employed. T'he 
whole of these experiments were performed with 
instruments somewhat roughly put together (and 
very frequently pulled to pieces again), and it was 
after noting the satir factory step forward that 
seemed to bave been mado when I discovered that 
the bar magnet of the transmitter giving such 
poa results had become accidentally loosened, and 
ad slipped about an inch and a halt away from the 
diaphragm, being therefore entirely out of range 
from a telephonic point of view. The fact that its 
entire removal did not affect the nowers of the in- 
strument occasioned me, therefore, but little 
additional surprise. 


From the Electrician. 


+ No special form of battery enn at present be recom- 
mended. In the experimenta here described small cells of 
the Marie Davy” and “ Daniell were employed 
indifferently. 
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It was impossible to avoid believing that here 
might at last he a clue to the can-es of a variety of 
phenomena hitherto uncertain and obscure—pheno- 
mens which have been observed by numerous 
iuquirers, but have been accounted for by none. A 
number of substances in a more or less finely divided 
condition were introduced into the circuit in place 
of the ‘* transmitting telephone,” with the general 
result that a little heap of metallic particles, whose 
conductivity (or resistance) varies with sonoric 
vibrations absolutely inappreciable to the most 
sensitive ear, may be employed as a transmitter 
far transcending in delicacy any instrument yet 
described. 

If, for instance, 40 or 50 short sections of silver 
wire (No. 25), about lin. or 2in. in length, be laid in 
gentle contact with each other in the small porcelain 
“ boat, or trough (such as is used in organic 
analysis), and made to form part of a ‘‘ telephonic 
circuit ” by connecting one end of its contents with 
the + wire from the battery, and the otber with the 
„line wire which passes onward to the receiving 
telephone at the other station, the trough ” may 
be sung or spoken to as if it were an ordinary tele- 
phone, and both notes and words will he faithfully 
repeated at the distant instrument. If gold wire 
sections of the same size and about the same number 
of points of contact be substituted for silver, the 
arrangement becomes apparently more sensitive ; but 
so many factors necessarily enter into the question 
of phonophoric comparisons that accurato relations 
will probably be extremely difficult to arrive at. 
Precipitated silver is in a high degree phonophoric, 
but is again excelled by pure iron, the latter by 
mercury, and this last must yield in sensitiveness to 
platinum. Many metals (and some metalloids) in- 
fluence the current in such a manner that the 
scratching of an ordinary quill pen upon paper can 
be heard through the connecting medium of half a 
mile of wire. Instead of the great diminution of 
sound common to ordinary telephonic systema, it can 
be very considerably (and, as I think, indefinitely) 
increased, by means of the arrangement just in- 
dicated, which I propose to call the Magno- 
vhone. 

If either platinum, mercury, or silver (and doubt- 
less other bodies in a different degree) be precipitated 
in an extremely fine state of division within the 
cavities of suitable porous substances, such as 
pumice-stone, asbestos, &c , phonophoric tablets,” 
spheres, or cylinders may be formed therefrom, 
which are sensitive to an almost incredible degree. 
By their aid the sound of a glazier’s diamond is 
“ magnified until, without any great stretch of the 
imagination, it might be taken for the distant reverbe- 
ration of a ‘‘rplit’’ in some mighty glacier; the 
„hum of a minute induction coil (inaudible six 
inches from the contact break’’) becomes a veri- 
table “roll call” played by fairy drummer-boys, 
whilst the material disagreements ” of a couple of 
quarrelsome spiders are made apparent to our human 
senses in the *‘ crashing sounds of battle.“ 

By means of two little cylinders of platinised 
pumice, one end of each in good metallic connection 
with the line wire and the other extremities, 
which should be rounded alightly, just touching, it is 
possible to hear the crystallisation of various salts, 
the sulphate of potassium as formed by precipitation 
for instance; the ‘‘phonopboric” body for such 
experiments may be inserted conveniently in a glass 
U-tube, and immersed in this under the surface of the 
solutions. A variety of applications are probably open 
to whatever may prove to be the best practical form 
of phonophore, not the least important of which, 
I opine, will he in the study of physiology and the 
development of plant-life. 


ACCURATE SCREW CUTTING AND 
CENTRING. 


VRITING on the subject of accurate screw- 
cutting, a correspondent of the Railway 
Gazette says, Sir Joseph Whitworth speaks most 
truly when he insists on the necessity of having 
perfect screws for slide or screw-cutting lathes, and 
the advantages of having the screw to fit the nut 
nnd coalesce all over from end to end. Some 
Western shops are unwilling to allow time to bave 
the screw-cutting tool ground exactly to the gange 
and eet particularly, but prefer to bave a man or 
boy grind the tool for a V thread any way, shove 
the tool in, and take one or two rough cuts over the 
bolt, and then da-h into it by hand with a chaser, 
with the spindle of the following head-stock sticking 
out 5 or Gin., and not tightened. Of course a man 
will doa bigger day’s work the latter way, and if 
the sorew-cutting tool is not set and ground very 
particularly it is better to give the bolts a slight 
touch with a chaser, provided the chaser is cut with 
aperfect thread. But it is a bad plan to chase a 
thread too much. 
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shops far too little attention is paid in having the 
lathe- centres all turned to a standard gauge and 
the centres countersunk to fit exactly and drilled. 
Some men think it does not pay to centre light work 
any other way than witha centre-punch, where they 
do not have cutting-off and centring machines. But 
this is a most erroneous idea. In my opinion, using 
punched centres with a centre punch ground on the 
stone is a barbarous practice. No wonder the dead 
centre is always in bad order, cutting and speaking. 
The fact is, putting good centres in work is of as 
mueh importance as the foundation of a house, and 
every thoroughbred turner that bas served an 
apprenticeship on the right side of 21 knows it. I 
have seen boys take work to the vice, drive a centre- 
punch into it, take it to the lathe, chalk the full 
sides, take it back to the vice, draw the centres, and 
try again; whereas if they would put a square of 
centre cutting in the spindle of the tail-block or 
head-stock and push a tool gently against the full 
side, it would come true in an instant. The main 
advantage of square centring is the superior quick- 
ness over all other methods. I have seen lots of 
light work from an inch and a quarter down, centred 
by sticking one end into a hollow V-shaped socket 
live eentre, witheut putting a dog on one end or 
stopping the lathe at all. In almost any shop a boy 
for a few shillings a day could be kept constant! 
centring and drilling for all the light lathes, and 
then they would have good, permanent, properly 
shaped centre or counter-sinks, and their centres 
would last for many months. I have seen good 
centres put in car-axles by having the centres turned 
to the gauge and hardened to the proper temper by 
being fitted into each end of a wheel press and then 
pressed to $ or } diameter. The centres are much 
harder, wear better, are less liable to cut and squeak 
than if countersunk with acutting centre. I have 
seen hundreds of axles centred in this way, and no 
perceptible wear on the centres that did the pressing, 
although in constant use for years. Some men have 
a great notion of turning wrought-iron dry with a 
very fine feed and quick speed, and then rasping 
into it with a file. That may do for old, dirty, sand 
iron ; but I contend that except for very light wor 
a water-cut without filing is the better way and much 
quicker. A man that can scrape cast iron without 
chattering or jarring, and does not require files and 
sandstone, or can finish wrought-iron balls, handles, 
ogees, fillets, bulges, and hollows, without the use 
of files, has an immense advantage over one who 
can’t. Sir Joseph Whitworth’s male and female 
steel-hardened standard templates were in use in 
Manchester the year I went to the trade (1842), and 
probably some years before. They are now very 
generally used both in England and America. It 
would be well if link-pins, &c., could be fitted up in 
the same way. 

It is seldom anything appears in scientifie 
engineering journals from the pdn of a practical 
workman. But, as Sir Walter Scott said there was 
no man, however ignorant, but you could learn 
something from, I make bold to try if my endeavour 
is worth a place in your columns. 


EXAMINATION OF THE PHONOGRAPH 
RECORD UNDER THE MICROSCOPE.“ 
By Persiror FRAZER, JR., A.M. 

Ar 


a meeting of the Philosophical Society, held 
April 5th, 1878, I described the results of 
some examinations of the tinfoil which had been 
indented by tha stylus, or needle point, of the 
phonograph. My object was to ascertain the shapes 
of the indentations made by different known sounds. 
For this purpose, Dr. Plush, the sup-rint-ndent of 
the Philadelphia Local Telegraph Co., kindly offered 
his assistance. The vowels and diphthongs were 
spoken into the mouthpiece of the apparatus with 
small panels in the order seen on the diagram. 
These sounds were repeated thrice on each of three 
' foils. They were then mouuted on glass plates, 
separated, and labelled. Fivally, at the suggestion 
of Mr. Knight, they were cut out and mounted on 
another piece of glass vertically, instead of 
horizontally, in order that a number of the dents 
produced by any given sound might be on the screen 
at once. I am much indebt«d to Mr. Holman for 
his kindness in adapting the apparatus, which he 
himselt will explain a little later to the purpose of 
showing these phonographic records. Lissajous, 
Leon Scott, and König bave provided the means of 
transforming sounds into form, in various ways— 
viz. : By bright points on the ends of steel bara of 
different thicknesses; by vibrating mem|.ranes at 
the extremity of a phonautograph,”’ and by flames 
reflected in a rotating mirror. It was natural to 
conclude that the same vibrations, imparted to a 
steel point by means of a metal diaphragm, would 
leave an equally characteristic trace. 
It was intended to take a solid cast of these de- 


A few words on centring and turning might not | pressions in Canada bal-am, or some other trans- 


be out of place bere. The fact is, in many Western 


* I had the pleasure of explaining to the Rev. E. Davis 
on February 21-t last, some of the cflects of the“ Maguo- 


phone,” and the principle on which it is based. 


parent substance, and then reproduce, in the mind’s 
eye, the path of the stylus point. Thore has not 


* Preeentod at the meeting of the Tranklin Institute, 
April 17th, 1878. 
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heen time for this. The same voice (that of Dr. 
Plush), speaking the following vowels and diphthongs 
as nearly as possible at the same distance from the 
mouthpiece, was relied upon for the matrices. 

The first records tried, to ascertain whether the 
pronunciation was perfect, were afterwards thrown 
away, and the records which were studied were not 
in any way injured by a second passage of the point 
of the stylus. By following along the nearly 
vertical line of impressions, which are at the same 
time in focus, it will be observed that this line con- 
sists of one long followed by two shorts (or two 
shorts followed by one long), the indentations bear- 
ing a general resemblance to each other and to seeds. 
This is long A, or Ah.” A glance at short à (as 
in“ bat ), will show the same thing, but the seed- 
shaped hollows are narrower, and there are no abrupt 
terminations of the hollows by intervening parts of 
the foil which have not been touched by the needle- 


point. 

E (or ay), on the sereen, looked like the magnets 
of two Beu telephones, with the small ends turned 
towards each other. In the diagram they look like 
two Indian clubs with the handles together. The 
fame general resemblance is observed in E short, 
except that, as in a short, the volume of sound 
being less, the intensity was less, or (what is the 
measure of intensity) the path of the needie-point 
was shorter, and it seldom entirely cleared the foil ; 
the consequence being a continuous groove of 
irregular, but normally irregular, width. 

Dr. Nolan, in faithfully transcribing the general 
appearance, to the eye, of these curves, was, of 
course, not able, in the limited time given him, to 
preserve the absolute thicknesses and lengths. 
These will be added in the memoir in the proceedings 
of A. P.S., in the form of micrometric measure- 
ments to the ‘001 mm. 


ci of ~! m D 


with finely-powdered and sifted black-lead and 
Indian red. When dense enough, immediately coat 
again with plain collodion, which should be very thin 
in both cases, and, when set, place the plate in a 
dish of water slightly acid, until all the yellow colour 
is removed. Wash well, and place to dry. Wheo 
you have finished printing, proceed to transfer like 
carbon printing, by soaking transfer paper in warm 
water and laying it down on the print, and passing 
the squeegee over it in the usual way, and leave them 
to dry, when they will strip off the glass with a 
brilliant surface. tt is quite easy to make an enlarged 
transparency from carte size up to 14 x 12 withont 
loss of sharpness or granulation, and by the means 
I have pointed out quite excellent prints can be 
made, and of any desirable colour, and, being 
permanent, they serve admirably as a basis for 
colouring. 


MOULDING TOOTHED WHEELS. 


eee in the apparatus hitherto 
employed for moulding toothed wheels, 
which, as is well known, is not looked upon 
with much favour by first-class mechanics, 
have been recently patented on behalf of M. J. 
Cardailhac, of Paris. The illustration (Fig. 1) 
represents an elevation of a portion of a 
machine, partly in section, adapted for the 
division and moulding in founders’ sand of the 
teeth of wheels, in thiy case a bevel wheel. 
The dividing apparatus is based on the prin- 
ciple already adopted in machines for cutting 
out the teeth of toothed wheels; but it has 
applied to it improvements having for their 
object the obviating of the errors which are 


Nors.—In the wood-cut the forms made by the excursions of the stylus 


for the short letters are wider than they should 


I long and I short are much alike in general form, 
as also are O long and O short, the coupling of the 
pairs of the latter being the most striking feature. 
U ong and U short, in the drawing, beat show the 
difference in shape produced by less intensities, the 
short being drawn out, and more aeicular. 

OI is very interesting. The diphthong consists of 
OI short, and the very moulds which characterise 
their sounds are to be observed in the cut. i 

OW presents a composite character, but its 
derivation has not yet been made out. l 

The above presentation of the subject is necessarily 
ornde and imperfect, but will illustrate the possi- 
bilities of an exhautive investigation. 


ENLARGING BY THE POWDER 
PROCESS.* 


1 HAVE just worked out a method of making what 

I call carbon enlargements— for such they are 
in reality—by a modification of the dusting-on 
process, which will prove valuable in special cases. 
The process is shortly as follows :—An enlarged 
transpareucy is made of the size of picture required, 
varnished, and retouched with lead pencil, &c. 
Patent plate shoald be used. A clean glaas is now 
dusted with talc, and coated with plain collodion, 
dried, and, whilst warm, coated with sensitive mix- 
ture, as used in the dusting process, of which there 
are several formule. When quite dry aud still 
warm, print under transparent positive, and develop 


* By W. T. Watson in the Photographic News, 


‘liable to occur in the division, in consequence 
of the play which, after a time, takes place 
between the different parts of a dividing appa- 
ratus. P is a flat table fixed upon a bearer, M, 
supported by two trestles (not shown), which 
table carries bearings for the reception of the 
spindle of an endless screw or worm, A (Fig. 2), 
and of a worm-wheel engaging therewith. The 
hub of this worm-wheel is prolonged in the 
form of a friction roller at C, the rotation of 
which imparts motion to a friction-wheel, D, of 
greatec diameter than the roller, the said wheel 
being keyed upon a rotatory shaft, E, for 
carrying the plain trammel or apparatus, which 
serves to form the bed of the wheel in which 
the division and shape of the teeth is to be 
moulded, and also for carrying the improved 
trammel or apparatus for moulding the teeth. 
The friction roller, C, and wheel, D, are brought 
into contact by means of screws acting upon a 
sliding bearing carrying the spindle of the 
wheel, D. Motion is imparted to this friction- 
wheel by a crank handle, R, which turns a 
spindle carrying a pinion, F, which is in gear 
with an intermediate wheel, Fl, imparting 
motion to another wheel, FI, fixed on the 
spindle of the endless screw, A. The combina- 
tion of these three wheels, F, Fl, F! (which 
may be changed to vary the proportion of the 
speed according to the division to be effected), 
causes the worm-wheel B, and consequently 


the wheel D, to describe arcs corresponding to 
one or more revolutions of the handle R. It is 
obvious that as the shaft, E, carrying the 
moulding apparatus is caused to rotate by the 
action of the roller, such shaft will describe 
similar arcs to the roller, as will also the carrier 
holding the pattern, and which is situate at 
any suitable distance from the centre of the 
shaft, according to the radius of the wheel to 
be moulded. The small dimensions of the 
worm-wheel would apparently be open to the 
objection of a liability of inaccuracy in the 
division of a wheel of considerable diameter. 
Heretofore, in the construction of dividing 
apparatus, it has been necessary to employ 
worm-wheels of considerable diameter, and the 
machines are consequently heavy, difficult to 
construct, and very costly; but the employment 
of friction gearing, according to the said in- 
vention, admits of divisions of great precision 
being obtained with a worm-wheel of small 
diameter. Should an error take place between 
two teeth it can only be very slight, by reason 
of the fineness of the pitch of the wheel, and 
being divided by the proportion of the diameters 
of the worm-wheel B, and the roller C, it 
becomes practically eliminated. A wheel and 
pinion may be employed in combination with 
the friction-wheel D, and roller C, the pitch 
lines of which correspond with the circum- 
ferences of the said wheel and roller, in order 
to ensure their simultaneous rotation, whilst at 
the same time obviating any liability to slip 
under the influence of a sudden jerk. 


The invention also consists of a universa 
trammel or carrier, which is constructed in the 
following manner :—A double socket, G, formed 
by two tubes placed with their axes at right 
angles, is fitted so as to be free to slide upon 
the vertical shaft, E, carrying the apparatus, 
and through the horizontal portion of the socket 
is passed an iron tube, H, filled with wood to 
prevent it from bending. This tube, which is 
capable of sliding through the socket for its 
entire length, has pivotted to it at one end a 
carrier, K, to which is fitted a slide, J, carrying 
a segmental pattern, L, for forming the tooth. 
The slide, J, is so arranged as to be free to 
move vertically under the action of a screw, and 
also so as to be capable of assuming any angle 
of inclination requisite for the angle formed by 
the tooth of the wheel which it is desired to 
mould oradjust. The carrier is also capable 
of being turned on its pivot for the facility of 
making helical teeth. The screw, S, is caused 
to raise and lower as required the slide, J, 
holding the segmental pattern, L, by the act of 
operating a crank handle. 

The machine operates in the following man- 
ner:—The bed in which the teeth are to be 
formed having been properly prepared, a 
toothed pinion, Fil, having the required 
number of teeth according to the division 
which it is desired to obtain, is in the first 
place fixed on the spindle of the endless s:rew, 
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A, in the dividing apparatus, and the position | 


of the first tooth is determined in relation to 
one of the arms of the wheel. The segmental 
pattern, L, is placed in the position to be occu- 
pied by the first tooth, and the sand is rammed 
round the pattern, after which the latter is 
raised by the act of turning the screw of the 
carrier. The crank handle, R, of the dividing 
apparatus is then turned, whereby the seg- 
mental pattern is moved a distance exactly 
equal to the interval between two teeth, and 
the screw being then turned in the reverse 
direction the segmental pattern is lowered into 
the position for forming the second tooth, and 
soon in succession for the whole number of 
teeth which the wheel is to contain. 


In addition to its use for moulding toothed 
wheels and other articles of a similar descrip- 
tion, the dividing apparatus, which may be 
readily moved, can also be employed with ad- 
vantage for the purpose of verifying the exact- 
ness of the division either of the teeth of old 
patterns which have been distorted by time 
and use, or the recesses or mortices of the 
wooden cogs of cog-wheels, as well as for 
marking the axes of cast-iron teeth when the 
manufacturer, not having a cutting machine, 
is obliged to cut the teeth either by hand or in 
a shaping machine. This improved dividing 
apparatus may also be advantageously applied 
to machines for cutting the teeth of metal 
wheels or wooden cogs. 


SCIENTIFIC SOCIETIES. 


— 2 — ů 


PHYSICAL SOCIETY. 


A? a meeting of this Society held on May 25, 
Prof. W. G. Adams, President, in the chair ; 
Mr. D. J. Blaikley read a paper on 


Brass Wind Instruments as Resonators, 


describing an attempt be has made to carry into 
some detail certain aconstical investigations of the 
{ate Sir C. Wheatstone. A method by which the 
posone of the nodal points in a cone and in a bugle 
been fixed was explained ; and it was shown that 
& complete cone cannot be used by the lips as a 
wind ee that conic frusta cannot give 
resonance to the same series of notes as complete 
cones, and that, therefore, the conical form must be 
modified; and, as this modification of form makes 
the position of a node for every note required more 
er less coincide with that of the lips, so will tbe 
instrument be more or less perfectly in tune. 
Experiments were shown to illustrate the effect of 
varieties of form in producing different qualities of 
tone, and evidence was given of the existence of very 
high harmonic or partial tones in the low notes of 
wind instruments. In the trombone the ninth 
partial tone (three octaves and a tone above its 
prime) was thus proved to be sounding, and partial 
tones up to the sixteenth have been heard. Sir W. 
mson pointed out the connexion between the 
range of a musical instrument and the phenomena 
observed in a trumpet-shaped bay between high and 
low water ; he also considered that an investigation 
of the overtones due to the cavity of the mouth 
would well repay research in explaining the influence 
its shape bas on the vowel sounds. 

Dr. Guthrie placed on the table a communication 
on salt solutions and attached water, and on the 
separation of water from crystalline solids in 
currents of dry air, in continuation of his researches 
which have already been published. He also showed 
the effect of a steam jet in boring throngh a block, 
mainly with a view of obtaining suggestions as to 
the use of such a method in the commercial prepara- 
tion of ice. 

Mr. Rutherford then showed a photograph of the 
solar spectrum from the line E to H taken by means 
of a grating. By means of a heliostat he concen- 
trated the rays on a lens within a collimator, which 
in relation to the observing telescope was of consider- 
able length in order to admit as much light as 
possible, and the grating was moveable. The 
enlargement was effected by inserting a lens near 
the focal point of the observing telescope, and he 
used a sensitive collodion which gave the greatest 
sharpness of definition about the line G. 


Sir W. Thomson, in continuation of the communi- 
cation made to the society at its last meeting, 
described the effect of torsion on the electric 
conductivity of a tube of brass. He showed that 
the effects of pull and thrust were different, and 
that in the case of a tubo, as in the case of a plate, 
there is a diminution in conductivity in the direc- 
tion of pull; in the case of the tube, however, the 
components of the forces result in a sort of echelon 
arrangement as regards conductivity. 


SCIENTIFIC NEWS. 


— . —— 


TH microphone has already demonstrated 
its usefulness to the surgeon, in discover- 
ing the existence of stone in the bladder. On 
Saturday last Sir H. Thompson, while operating 
on a patient, showed that the smallest particle 
of stone could be detected. Mr. Erichsen, Dr. 
Yandell (U.S.), Mr. M. B. Hill, Mr. Clover, 
Mr. B. Browne, and others were present, and 
the opinion was expressed that in the detection 
of bullets or other foreign bodies, and in the 
recognition of diseased bone in deep wounds, 
the instrument would be found of much value. 


Mr. Edison believes that some of his recent 
discoveries may be made of use to the deaf, and 
has set two assistants to work to test his ideas. 
He believes, rightly enough, that there would 
be a large dewan 


during the present year. To May 24 there 
had been 16 explosions, killing 31 persons, and 
injuring 39 others. Speaking of the Dublin 
explosion, Mr. Fletcher saya :—“ It appears 
quite unpardonable that any one should be 
allowed to put down a steam boiler in a 
populous neighbourhood, and work it until the 
plates become as thin as a sheet of paper, and 
it bursts, dealing destruction all around.” Quite 
so, Mr. Fletcher; but until a Lord Lieutenant 
is killed or injured, a boiler explosion in Dublin, 
if it does kill 14 common people, will not in- 
duce the Government to interfere. 


Mr. Ward, the master cutler, some time ago 
gave notice that a reduction of wages must 


| take place, or certain hands must stop work. 
| ace men declined to accept the reduction: 


accordingly sheep-shears of a certain quality 
will in future be made by machinery, the 


for an apparatus which | stimulus to the invention in this case being the 


would render the deaf able to hear, and he: obstinacy of the men. 


feels sure that he can produce it within six 


months. There are, however, at least two kinds 
of deafness—one which the skill of the aurist 
can do much to relieve, if not permanently cure, 
the other, resulting apparently from some injury 
to the auditory nerves, which he is powerless to 
remedy. 


The first part of the new edition of Thomson 
and Tait's “ Natural Philosophy” is ready for 
the printer, and will shortly be issued from the 
Cambridge University Press. 


The Cunningham medals of the Royal Irish 
Academy have been awarded to Dr. A. Smith 
for his inquiries into Irish numismatics, to Dr. 
Carey for his mathematical discoveries, to Prof. 
Dowden for his literary work, and Dr. G. J. 
Allman for his researches into the natural 
history of hydrozoology. 


The tercentenary of Harvey was celebrated 
by a banquet at the College of Physicians, Prof. 
Huxley responding to the toast of the Memory 
of Harvey. In the course of his remarks Prof. 
Huxley stated that Harvey's doctrine of the 
circulation of the blood was not only absolutely 
original as regarded himself, but absolutely 
novel in respect of all those who had gone 
before him. 


A Mr. Fuller, of the United States, has 
devised a new form of electric lamp which 


somewhat resembles the Jablochkoff candle. 


The carbons of unequal size are placed side by 
side at an angle to the vertical, and are covered 
on one side by a slip of glass which rests upon 
them. The glass melts at the points, and, 
while increasing the radiating surface, secures 
the steady consumption of the carbons, and 
reduces the dazzling glare of the light. Mr. 
Fuller has also invented a means of dividing 
the current. The new. Moderator electric light, 
invented by M. Rapieff, is stated to be a very 
gratifying success. The carbons, two for each 


pole, are arranged thus: V, save that the lower 


pair form an angle with the upper, and there 
is an ingenious arrangement by which the car- 
bons are made to moutentarily touch in case of 
a break in the current extinguishing the light. 


The annual report of the Astronomer Royal 
was read at the meeting of the Board of 
Visitors last Saturday. 


The experiments made last week on the 
London and Brighton line with the Westing- 
house brake, and the automatic recording 
apparatus have yielded some important data, 
from a consideration of which it appears that 
several accepted doctrines will require modifi- 
cation. A skidded wheel is, for instance, shown 
to be much less useful as a train-stopper than 
a wheel rubbing against a brake block, and 
adhesion is found to decrease as speed 
augments. The whole subject, with an account 
of the experiments, will be laid before the 
Institution of Mechanical Engineers at their 
Paria meeting by Capt. Douglas Galton. and 
we shall wait for his paper before reporting 
the results of the experiments. Some remark- 
ably quick stops were made by the experi- 
mental van: so quick thatzthey would have been 
unpleasant if the passengers had not been pre- 
pared. 

The report of the engineer of the Manchester 
Steam Users’ Association contains notes on 
boiler explosions that have already happened 


The London and North Western drivers are 
much exercised by the threatened introduction 
of the trip system of payment—i.e., so much 
for each journey. ‘The directors aver that 
trains are nursed”’ and purposely delayed to 
secure pay for more hours—overtime. The men 
point out that the trip system is calculated to 
rob them, for often they are miles away from 
their destination when the time allowed for the 
journey has expired. The public point out 
that the trip system is a direct encouragement 
to hurry and the running of those risks which 
have so often resulted in fatal so-called acci- 
dents. The company have been carrying 
matters with a high hand, reducing and sus- 
pending men who have acted as the mouth- 
pieces of their fellows. Seeing, however, that 
a company can easily check what they term 
unnecessary delays and discharge men detected 
in „nursing, it would be as well if they 
gave up the trip system, or driving by piece- 
work. The Government have promised to 
bring in a bill making the use of continuous 
brakes compulsory. It might be advisable if 
they made a few other “‘bye-laws” for the 
management of railway work. 


The British Association for the Advancement 
of Science will meet in Dublin on August 14, 
Mr. W. Spottiswoode, president; the American 
Association will meet at St. Louis on August 
21, Prof. O. C. Marsh, president; and the 
French Association will meet in the Palais des 
Beaux Arts, Paris, on August 22, M. Frémy, 
president. 


A new pianoforte is attracting some attention 
in Paris. The keyboard is doubled on itself, 
and appears as two manuals, the lowest note of 
the upper being at the right hand. Amongst 
the advantages claimed are that the fingering 
is the same for both hands in similar passages, 
and that each hand has perfect command over 
the seven octaves. 


The Society of Arts offers a gold medal for 
saving life at sea when a vessel has to be sud- 
denly abandoned. The appliances must be sent 
in before the end of October next. 


At a recent réunion of French learned 
societies at tte Sorbonne, M. Duval Jouve 
mentioned some interesting peculiarities of the 
stems of Quercus ilex. These stems have always 
their medullary canal eccentric, and it is always 
on the side facing southwards that the woody 
layers are thickest. The proprietors of the trees 
remove the bark in May for tanning purposes, 
and in October cut down the trees for firewood. 
From May to October the trees become covered 
with a fresh layer of wood and bark, but very 
unequally distributed, and even absent on the 
side opposite to the sun’s rays. Sometimes, 
after a first crop of bark, the stems are left for 
five or six years, and they then make fresh 
wood and fresh bark, but these new layers pre- 
sent all sorts of anomalies, and particularly 
appearances of stems with concentric woody 
layers, medullary rays, and bark placed be- 
tween the new stems and the old stem to which 
they are added, reminding one of the abnormal 
stems of Malpigiacesw. M. Duval Jouve ex- 
plained some of these anomalies, and left others 
as subjects for future experiment. 

After describing Prof. Hughes’ microphone, 
the current number of Naturforscher remarks 

| that itis based on essentially the same prin- 
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ciple as a telephone arrangement lately devised 
by M. Liidtge, and described to the Berlin 
Physical Society in April. In both the Bell 
telephone is used as receiving apparatus; in 
both it is the variation, by means of sound 
vibrations of the mutual pressure of two con- 
ducting surfaces inserted in ihe circuit, that 
causes a variation of the resistance, and so of 
the intensity of the current. Only M. Lüdtge 
employs two metal plates in contact, or plates 
and clippings; while Prof. Hughes uses pre- 
pared carbon. M. Lidtge stated also that his 
apparatus was so sensitive that one easily 
heard, with the receiving apparatus, conversa- 
tion in a neighbouring room, the slightest 
shaking of the table on which the instrument 
stood, by placing the hand on it, &c. 


To the question put a short time since by a 
committee of the German Society of Railway 
Companies, what means were in use, and had 
been well tested, for preserving the cushions in 
railway carriages against moths, 43 replies have 
been received by the directors of the Dutch 
Railway, from which it appears that the follow- 
ing means are employed :—Constant cleaning, 
airing, and beating of the cushioned carriages 
(especially in the developing time of moths in 
the end of May), avoidance of fold in the cloth 
used, avoidance of a mixture of horse-hair with 
pig’s-hair, Persian insect powder, insect powder 
with Spanish pepper or phenyl, camphor, Rus- 
sian leather, powdered alum, hemp leaves, 
phenol, pine oil, zinc-chloride solution, heating 
of the cushions in dry air from 70° to 80°C., use 
of plush instead of woollen cloth, use of sea- 
weed instead of horse-hair, avoidance of sheep’s 
wool, occasional use of general compartments 
as smoking compartments. The directors ex- 
press themselves to the following effect :—A 
generally approved means of keeping moths 
away from the cushions of passenger carriages 
has not yet been discovered. Frequent airing, 
beating, and cleaning are useful in this direc- 
tion; as also, in greater or less degree, a num- 
ber of the above-mentioned substances when 
applied to the cushion material. After entrance 
of moths a thorough cleaning of the material is 
necessary. 


An old French ship, the Argonaute, destined 
for torpedo experiments, was recently being 
towed from one place to another by the Desaix. 
A conducting wire was wound round one of the 
towing cables; it terminated in the ships, and 
was connected with telephones. The circuit 
was completed by means of the copper sheath- 
ing of the ships. In this way, M. Tréve says, 
conversation was as easily carried on between 
the vessels as if the speakers were in the same 
cabinet, and it seemed to him as if the return 
circuit by sea improved the distinctness of the 
sounds, A lieutenant on board the Desaix 
also conceived the idea of adapting the tele 
phone to the diver’s dres3. One glass of the 
helmet is replaced by a copper plate, in which 
is fixed the telephone, and the diver has merely 
to make a slight turn with his head to receive 
communication ortospeak. ‘This arrangement 
gave quite satisfactory results. 


An account is given in the Deutsche Ban- 
zeitung of a recent interesting operation in 
Berlin—viz., the demolition of a workshop 
chimney by means of dynamite. This chimney 
was 51·80m. high, and contained about 540 cubic 
metres of masonry, weighing 864 tons. It had 
a division in the centre. It was necessary to 
make it fall towards the east, and the charge 
was required to be as small as possible, that 
the materials might not be much damaged by 
projection. Eight blasting holes were made 
from the exterior near the base, on two oppo- 
site sides, and their charge was placed as near 
the middle of the thickness as possible. The 
two chambers nearest the clearing hole on the 
east side were each charged with 3 kil. of gun- 
cotton; those next the clearing hole on the 
west side received only 500 grammes of dyna- 
mite; the four other chambers were charged 
with 1 kil. of dynamite. The tamping was 
effected with bricks and mortar. The total 
charge of 15 kil. was exploded by electricity, 
all the parts simultaneously. The dull explo- 
sion shook the ground only to 300m. distance ; 
the chimney did not fall, but took an evident 
inclination, while three great cracks rose to 
15m. height. and the lower part of the wall was 
Jaid open. Two other holes were now made in 


the part of the wall remaining vertical, and a | 


charge of 500gr. of gun-cotton was inserted 
and exploded; the chimney then fell slightly 
towards the east. 


A new form of pen for drawing dotted lines 
has been devised and patented by M. Dörffal, 
of Berlin (Ding. Pol. Jo). On the lower part of 
the ivory handle is fixed a steel rod, on which 
slides a piece attached to a spiral spring round 
this rod. The piece has below a steel nose, 
which by the spring is pressed against a toothed 
wheel which runs onthe paper. It has also 
connected with it the pen, whose point isat the 
level of the circumference of the wheel. The 
wheel being forced round by pressure on the 
paper alternately depresses and raises the pen, 
and thus a dotted line is produced. 


An American contemporary states that twenty- 
four years ago a gentleman packed several 
eggs in a box of oats and put them in an out- 
of-the-way-place in the attic of his store, 
intending to test their condition after a year. 
Forgetting all about them nearly a quarter of a 
century had passed, when, in overhauling the 
contents of the attic, he came upon the box. On 
breaking the eggs, the shells of which appeared 
sound, the whites were found to have totally 
disappeared, while the yolks remained dried 
and quite hard. The oats in which the eggs 
were packed were as sound as the day when 
they were put in the box, and the gentleman 
has planted several in order to test their vitality. 
In the box was found a memorandum giving 
the date on which the eggs were deposited. 
The effect in question was no doubt due to the 
dryness of the locality. Eggs can be easily 
dried by being surrounded with substances that 
absorb the evaporating moisture. In New 
York there is a company that manufactures 
dried eggs and sells the contents in pulverulent 
form. They perform the drying very rapidly 
by means of a vacuum generated by an air 
pump, which removes all moisture as soon as it 
escapes from the albumen, on the same principle 
that vacuum pans are used in sugar refineries. 


The Russian manufactory of arms at Toule, 
which has long employed 1,600 workmen, has 
now (we learn from Revue d'Artillerie) increased 
the number, and by working night and day 650 
Berdan (No. 2) rifles are made daily. The 
manufactories of Sestrovetz and Ijewsk furnish 
together about 400 arms daily. The artillery 
are having manufactured their new field guns, 
4 and 9 pounders, which are to be made of 
compressed bronze. The arsenal at St. Peters- 
burg is constructing the gun carriages on the 
Englehart model, and transforming two wheel 
into four wheel caissons. The initial velocities 
got with the two new cannons are respectively 
457 metres and 396 metres. 


The existence of an allotropic modification of 
copper, distinct by its physical and chemical 
properties, has just been established by M. 
Schutzenberger, who has described those pro. 
perties tothe French Academy (Comptes Ren- 
dus). The surest way of obtaining it is by 
electrolysis of a 10 per cent. solution of acetate 
of copper, previously boiled some minutes (to 
expel acetic acid and render it slightly busic). 
Two Bunsen or three Daniell elements are 
used, and all rise of temperature in the bath is 
avoided. The electrodes, platinum negative, 
copper positive (and larger), are arranged 
parallel about 3 to 4 ctm. apart. The face of 
the platinum next the copper is then covered 
with allotropic copper, while the other face 
receives a thinner deposit of ordinary copper. 
The new form has a bronze appearance, with 
metallic lustre, slightly rugose surface; it is 
brittle, and can be bruised to impalpable pow- 
der in an agate mortar, &c. 


Among subjects on which investigation is 
invited by the Belgian Academy (and prizes 
are offered for 1879) are the following :—Study 
of torsion, and extension of our knowledge 
regarding it, either from the theoretical or the 
experimental point of view; composition and 
mutual relations of albuminoid substances; 
functions of the various anatomical elements of 
dicotyledonous stems, especially as regards cir- 
culation of nutritive substances and the use of 
the fibres of liba ; does the germinative vesicle 
in eggs, that are developed without previous 
fecundation (by parthogenesis), behave as in 
fecundated eggs? cycle of evolution of a group 
of the class of alge. 


LETTERS TO THE EDITOR. 


— — 


[We do not hold ourssives responsible for the opinions oy 
sur correspondents. The Editor respectsully requests that all 
communications should be drawn up as briefly as possible, } 

All communications should be addressed to the Editor of the 
ENGLISH MECHANIC, 31, Tavistock-sirest, Covent- garden, 

An Cheques and Post-ofios Orders te be made Payable to 
J. PASSMORE EDWARDS. 

% In order to facilitate reference, Correspondents, when 
speaking of any Letter previously insorted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears. 


“I would have everyone write what he and as 
much as he knows, but no more; and that in this 
only, but in all other subjects: For euch a may 
have some particular „ and of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what every does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks: a vice 
from whenoe great inconveniences derive their original.“ 


—Montatgne’s Essays, 
— . — 


THE TRANSIT OF MERCURY IN 1868 
— OCCULTATION OF a SCORPIT — 
ABRATED BREAD-—-BOOKS FOR THE 
STUDY OF ASTRONOMY-—-TWILIGHT 
—BOOKS ON BOTAN Y—DIAPHBAGMS 
IN A TELESCOPE—NAUTIOAL AL- 
MANAO FORMULA FOR THE TRAN- 
SIT OF MEROURY—RBIDING—OHRO- 
MATIC O.G. 


14414.)—IF Mr. H. T. Vivian (letter 14351, p- 
264) will communicate his observation of the Tran- 
sit of Mercury in 1868 to Mr. John Brett, he-may, 
I think, quite possibly learn from that eminent 
astronomer that the phenomenon which he wit- 
nessed simply had its origin in specular reflec- 
tion“ from a large surface of mud surrounding the 
north pole of the planet. 

Mr. Stevenson (letter 14355, p. 265) appears to 
me to be a little too confident when (in connection 
with his supposed observation of “rays sbooting 
out from behind the dark limb of the moon for 
fully three seconds before Antares’ reappeared ’’) 
he says I am positive it was net an optical delu- 
sion.“ Nothing is much more deceptive than a 
naked-eye observation of an occultation by the- 
crescent moon. I remember well, when Saturn was 
occulted in 1859, how a lady, who observed it with- 
out any optical aid, assured me positively that the 
planet penetrated far between the horns of the moon 
before disappearing; and that I had the utmost 
difficulty in persuading her of the physical impos- 
sibility that this could have happened. For one 
occultation that Mr. Stevenson has observed I am 
probably speaking within bounds when I say that I 
have watched twenty, and I can assure him that in 
the whole course of my extensive experience I have- 
never witnessed anything in the smallest d 
resembling the appearance of rays of light previous 
to the emersion of a star. Such an emersion (and 
notably when it occurs at the moon’s dark limb) is 
as absolutely instantaneous a phenomenon as occurs 
in Nature. 

Inasmuch as I invariably eat the Aérated Bread 
whenever I visit Loudon, I have been rather inter- 
ested in the correspondence which commenced with 
letter 14316 (p. 220). Having nothing to do, 
proximately or remotely, with the Company which 
makes the Aérated Bread, I may perhaps be allowed 
to bear my own testimony to its delicious flavour 
and entire purity. Even had I not seen the dis- 
claimer of the Secretary in letter 14361 (p. 267) I 
would have trusted to my own sense of taste to 
decide that this bread is free from adulteration. 
Doubtless the preference given by a large number 
of people to perfectly pure bread, which has never 
been touched by human hands, must have affected 
the profits of those who vend loaves made in close 
cellars by men reeking with perspiration, and into 
the composition of which alum, potatoes, and beans 
really do enter as ingredients. Hinc illæ lachryme. 

As ‘‘Cornishman (reply 32743, p. 273) now 
intimates his wieh to study Stellar and Planetary 
Astronomy in their instrumental aspect, he had 
better at once get Webb’s “Celestial Objects for 
Common Telescopes ” and (should he be ignorant of 
the face of the Heavens) Proctor's Small Star 
Atlas.” These will give him ample work for many 
a long day—and night, too. In order to get some 
rudimentary ideas on the subject of mathematical 
astronomy he may procure Hunter’s ‘‘ Plane Trigo- 
nometry and its Key in Gleig's School 
Series, Chambers's Mathematical Tables,“ and 
the “ Astronomy,” by the late Rev. R. Main, in 
„ Weale’s Series, or Bali’s eighteenpenny Astro- 
nomy, not long published. He will also derive a 
great deal of infer mation from Sir Edmund Beckett's 
„Astronomy without Mathematics,” and havi 
mastered these may proceed to Loomis's Practi 
Astronomy.“ 

If X.“ (query 32962, p. 276) will turn to para- 
graph three of letter 14349 (p. 264) he will see at 
once upon what principle the duration of twilight in 
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anything. relative to telescopas in general, and the 61 VIRGINIS. 

Cassegrain in particular, and on which I respect- 14117.—81f WILLIAM HERSCHEL entered this 

fully aK Hyperion 3 advice and opinion. I may in bis list of wide double stars as No. 90 of Class 

remark en passant that those who grind mirrors VI., the small star pring about tenth magnitude. 

professionally are slow to take Hyperion’s ” (and, ) The change in the angle and distance of the com- 

to my mind, excellent) advice about selling them | panion since Her-chl’'s time bas been very great 

perforated (except ordered otherwise), thereby | in consequente of the proper motion of the largo 

enabling the purchaser to make any form of instru- star. The tollowing are all the measures made of 

ment. I read in one edition of the“ Uncyclopedia this pair :— 

Britannica that it does not appear that Casse- i 8 5 

grain ever constructed a telescope of the form he Herschel I. P= 305, D = 25 1449.0 

suggested,” which perbaps accounts in part for the ee ai 25 5 al as 
“8° 


almost general negiect of his invention ; but it seems 
There is an observation of this in the Cycle of 


to me that it is precisely the thing for amateur 
speculum-grinders, because there appears to be no Celestial Objects,“ but, as in a great many other 
instances of similar stars, it is widely erro- 


neous m both anale and distance. Smythe 
gives for the angle, 3106, aud difference of R. A. 
288. The apparent movement of the small star is 
in the direction of about 41, the real motien of 
the largo star of course being in 224. Flammarion 
gives the proper motion of 61 Virginis in R. A. 
00753., aud in P. D. + 1” Ob. The last observation 
ziven above Was made with the great equatorial of 
the Dearborn Observatory - 


Chicago, May 13. g. W. Burnham. 
— 


any given latitude may be ealeulated. Twilight per- 
aista as long as the Sun is only 18 below the horizon, 
go that we may use the formula I gare (loc. cit.), by 

calling the Sun’s Zenith Distance 108° (i e., 90° + 

18’). Thus we and the hour augle from apparent 

noon at which twilight begins or enda, and subtract- 

ing from this the hour augle from noon of the Sun’s 
rising or setting, We shall get the duration of twi- 
light. Of course whenever the difference between 
the Sun’s N.P.D. (in this part of the world), and 
the latitude is less than 18°, twilight lasts all night 
long ; & condition of things which obtains at present. 

There is no publication containing the amount o 

daily twilight in London. 

J am sorry to BAY that it is wholly out of my 

to assist E. M. M.“ (query 32988, P. 276), 
my oỹ]m knowledge of botany being practically nil. The 
only wild flowers which I can certainly recognise are 
the fox-glove, gorse, heather, and wild convolvulus. 

Under such circumstances, then, my recommenda- 

tion of books upon the subject must almost certainly 

be worse than useless. 

4 Telescope Tele?“ (query 32994. p. 276) must fx 
the diaphragms in the tube of bis telescope in such a 
position that on removing the eyepiece, putting his 

e in its place, and looking up ths tube, the edge of 
the object-plas is just seen- ‘Thua, to give a very 

simple example, we will suppose that the aperture of 
the object-glass 18 Sin. and its focal length 40in- 5 
then if we had & diaphragm of 12in. aperture, it 
gould have to be placed exactly 20in. from the 
objective, or half way up the tube. Or, if we sup- 

ge the diameter of the opening in one diaphragm 
to be in., then must we place it vin. from the eye- 

end of the tube, and so on. 

“ Robertson (query 33000, p. 277) is to be sym- 
pathised with in his inability to decipher the for- 
mule given on p- 402 of the Nauti cal Almanac. 
think that an example of one of them only, worked 
out in the appendix, would have materially helped 


which we are wrecked), thereby making us inde- 
pendent of those gentlemen who hold the secret of 
working them to that figure. Now, in the Newtonian 
form it is well known that a parabola is required i 
you wish perfection, but there is a general ides that 
a parabola is always a necessity, and that a spherical 
figure is, as one of our noted opticians says, totally 
useless. 

But both of these ideas require, I think, a con- 
siderable amount of qualification : for instance in 
tho Herschelian „ form it is useless to insist on 
a parabolic figure in preference to a good apherical 
one.” (“ Herschel on the Telescope, page 
come to the conclusion that a good spherical figure, 
as long @ focus as is convenient, and the Casse- 
grain form of instrument, is the right thirg for 
amateurs. for the reasons following: Hyperion” is 
the fortunate possessor of a perfect parabola by 
With, which he converts into as g00 a Casse- 
grain as it was before a Newtonian, by adapting 
the small convex to it, and Mr. Calver says that he 
prefers an elliptical curve for the large mirror, 88 the 
awall convex ia casier to figure——SO0 that, if both 
parabola and ellipse can be fitted with small mirrors, 

their appreben-10n by the ordinary observer; there seems to be no reason why a spherical one 3 
but as no such example has been given, | will take cannot be 80 suited. If, therefore, on amateur gets | on ; this I cou'd not catch the next day, but the cir- 


the first formula and exhibit the operations which a good spherical figure, his only difficulty (as far as | cumstances were unfavourable, a3 I observed during 
tla break in the clouds which was by no means & 


it represents. Premising, then, that 3h. 12m. 258. | figuring is concerned) is the small convex, and } 
G. M. T. indicates the instant of external contact as wonld be better to grind aeveral small mirrors until | perfectly clear one, and the apot was very small 
viewed from the Barthes centre, if we require auch | the desired shape was attained than to risk altering | indeed. So there was a space of sixty-two days, or 
instant for any other place, we sa the large one. 4 nearly nine weeks, during which I could not see any 
CONSTANT LOG. 18758. With regard to a long focus all admit its advan- | spot, large or small. I should think that we have 
Log. of Earth’s radius tages, I think, as it favours any form of telescope by | at last arrived at the absolute minimum of the pre- 


Log. sin. lat. N. % „% % %%% % e . 0 e 


SUNSPOTS. 


(14418.}—-THE extraordinarily long period of total 
absence of spots from the sun's disc is at last ended. 
Ono March 16 there was an insignificant group 
visible, which I extimated to be about 5’ off the W. 
limb: overcast weather now prevented me getting 
even & glimpse of the sun till the morning of the 
20th, when 1 could see no spot whatever. From 
this day on I examined the sun on every possible 
morning and afternoon, with a uniform negative 
result as to the presence of spots, until the afternoon 
of the 21st of the present month. I then saw avery 
minute round spot, not vet quite half the diameter 


reducing the spherical aberration ( Herschel on the 
Telescope, page. 17). Again, Herschel says that 
the two mirrors in the Cassegrain tend to correct | many occasions the unusual clearness and visibility 


ae each other, and this is a point I especially wish to of the mottling ” which some observers remark 
; be enlightened on—does he mean by reason of the | at the late transit of Mercury- Very bad weather 
CONSTANT LOG- 1°9180. focus being lengthened only? I think not; but, if | (as well as the drawback of being from home) has, 


ao, then the more convex the amall mirror is the 
better (as far as apherical aberration is concerned). 
If not, does he mean that it 18 possible to make them 
correct each other by observing a proper proportion 
between the two curves; if so, What is that pro- 
portion? . 

Mr. Calver says in his Hints „ that the Casse- 

rain admits a little more light than the Newtonian, 
which is very puzzling, considering the very smal 
hole you have to look through, and the rays from 
the large mirror baving to undergo almost a perpen- 
dicular reflection, the second reflection in a New- 
tonian being performed at an incidence of 45° 
gencrally, but even a more oblique incidence has 
been suggested by Sir David Brewster to increase 


since the 2let, only permitted me to take a short 
look at the sun yerterduy (27th) afternoon, when 
noticed @ group of spots, which I think was quite a 
new one, not far from the E. limb. By the bye, I 
have found that, my red sun glasa although not dark 
enough when tho sun is very rigbt, when it is 
gmoked to a proper density the views are very plea- 
santly cool and clear. Mac. 
— 


Log. of Farth’s radius .: $ 
Log. Cos. Latitude N. . . . . 5 : 
Log. cos. Cong. E. — 56434) e 


y= 
Then the time required = gh. 12m. 25s. — ( + y) 


seconds. 
“Q.S. A.“ (query 33010, p. 277) should ride for 
some little time without any stirrups at all. He 
will perforce soon shake down into an upright 
eost then. 

“Chromo” (query 33047, p. 301) can do nothing 
with his object glass. Tha „it ga, exbibited 


MORE SUN SPOTS. 

[14419 oon readers may like to know that a 
neat group of spots was seen On, and nearly parallel 
with, the sun’s equator, and just within the western 
hemisphere, at 4 p.m. on Saturday, June 1. They 
were not visible two days previously. 


dave their origin in the fact that the glass of one or the light, or rather to prevent 80 much of it being 
both of the constituent lenses of the objective is, lost. Any remarks on the above will r Kensington. I. V. V. 
f j e e e — 


or are not, homogeneous, so that all the regrinding 
in the world will not ret it to rights. He had much 
better sell it for what it will fetch. 

A Fellow ofthe Royal Astronomical Society. 


— 


SMALL STAR NEAR CASTOR— 
CASSEGRAIN TELESCOPES. 


, [14415.}—IT was with much pleasure I perused th 

interesting communication ok Hyperion » (14352, 
p- 265), more eapecially a8 we are not often thus 
favoured. Not that I can detect any double? near 
Castor, being only too pleased to divide Castor itself, 
as my optical means, unlike ** Hyperion's,“ are very 
limited, but one can always learn something inci- 


— 


DOUBLE STARS. 


14416. — MR. Lock ER, on page 165 of his late 
work, Stargazink, speaking of e Orionis, says it 
‘iig a capital test, both of dividing and space- 
penetrating power, as the two bright stars of the 
second and sixth magnitudes of which the close 
double is composed are exactly 24” apart, while 
there is a companion to one of the companions 0 
the twelfth maguitude about 4” distant.” Will 
4% F. R. A. S., or some other correspondent, state 


A METHOD OF FINDING THE HBARTH’S 
DENSITY. 


(14420.J—IN my letter, P. 295, your compositor 
has put a small g, instead of a capital G, at the end 
of the paragraph which explains why the value of v 
is taken as equal to 29. The manuscript had it G, 
which means Gravity, ard not 9, which means the 
accelerating force of gravity in one second of time. 
There is also & dash and a comma too much in 
the paragraph, which should read ‘then one volume 
of wa'cr would equal in weight the present weight o 
a volume of matter that is 510618 times as dense 
as water.” I may state that this is the first time 
have corrected printers’ errors in my letters. Some o 
guch errors certain correspondents have not been 
slow to make capital out of, to my great amusement. 


wkom it was discovered? ‘The distance does not 
seem to be a misprint for y, as the 10th magnitude 
star, 60” distant, is referred to in the next sentence. 
The following are among late measures (letter 14246) 
of e Cancri :— 
Dembowski P=108° 69 : D=0"'682 (1877717) 7 obs. 
; 57-312 (1876:99) 4 obs. 
Schiafarelli 108˙18 819 (1877:18) 4 obs. 
130˙63 5.268 (1877˙18) 4 obs. 
The double star + 1529, though not discovered by 
Herschel I., was observed twice by Sir John Hersche 


allowing the use of eccentric stops, which, again, is 
something new to one who always associated a stop 
with the idea of a perfectly annular figure or central 
disc. Something analogous, however, is mention 
in the Kev. T. W. Webb’s book, in which he says 
that an object-giass is sometimes defective in one 
place, and recommends a piece of sticking-plaister, l 
which perbaps is new to mary of your readers. („First Seriee of Mierometrical Measures an 
But I want to say som: thing about the Casse- de Seventh Catalogue). The components seem to 


i t | be relatively fixed. 


Lunle: H yperion's » favourite form of instrumen 
unless he has altered his opinion of late). I sup- My attention has been called to a star (R.A. 
i 12h. 52m. 5 decl. + 18° 25) given in Birmingham’s 


pose the Sin. With he mentions is the one he 

perforated a0 gucccsaſully, and described in Vol. revised list of red stars as a close double. A recent 

XXIV., page 91. The 18in. Calver, about which examination of thia star with the 18}in. refractor of 

I, for one, ahould like to bear something, is, I sup- | the Dearborn Ooservstory resulted in finding it ap- 

No a Cassegrain, or ra her a convertible one. parently single, and very, uninteresting in colour, 
ow, as I am going to try to construct one, { have | being at most only yellowish. 

been looking in our’? pages. and elsewhere for 8. W. Burnham. 


UNFERMENTED BREAD. 

(14421.]—I THINK Daghbert“ is right in pre- 
ferring unfermented to fermented bread (though 
many do not), but there is one danger attending that 

made by decomposing bicarbonate of soda wit 
muriatic acid that is often not attended to. The 
acid frequently contains & «mall quantity of arzenic, 
geldom enough to kill, but sutiicient to produce 
gradually very unpleasant effects, the cause of 
which may not be immediately discovered. I knew 
a physician, who was a good chemist, whose family 
suffered from this caure some time before it was 
suspected, and it is a danger of which many are no 
aware, but which is easily avoided by those who are. 

Philo. 
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MICROFHONE. 


{14422.J—As I have been successful in making a 
microphone, perhaps a description of it may be use- 
ful to otbers. I followed Mr. Lancaster’s inetruc- 
tions, which were distributed at the conversazione 
of the Midland Union of Naturalists’ Club, held in 
Birmingham on the 27th inst. Procure a box, A 
(ree Fig. 1), about 2in x Gin. x lin., and on the end 
glue a piece of thin wood, G, such as used for fret- 
work, 2}in. x 2in. On A lay a piece of sheet zinc, 


Myre 


— 


aed. 
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2in. x Gin. Above this place several layers of blotting- 
paper, C, moistened with a solution of sulphuric 
acid 1 part, and water 10 parts. Above this place a 
piece of gas carbon, about 2in. x Gin. x din. At right 
angles to G glue or fasten a piece of gas carbon, E 
2in. x Qin. x 1 making a notch in the middle of the 
free end, so that the stick of gas carbon, E, which 
is about 1 in. long and of zin. diameter, may lean 
against it. A depression is also made in D to 
receive the end of E, which is pointed for that pur- 
pose. Elastic rings, J J, are now slipped over the 
whole to keep all in position. If wires are now 
attached to the zinc, B, and the carbon, F, by holes 
through them or by binding screws, the microphone 
is complete. The connection with the telephones is 
as follows (see Fig. 2). A is the microphone; B, 
one telephone; C, the line wire; D, the other telo- 
phone. By placing a watch on F, or by talking 
just over it, the ticking or the voice is distinctly 
heard at the telephone, D. The cost of my micro- 
phone was about ls. 6d., and took me half an hour to 
make. Wiseaf. 


THE PHONOGRAPH. 

[14423.}—I HAVE recently been experimenting with 
the phonograph with a view to ascertain whether it 
would not be possible to make use of a continuous 
narrow strip of tinfoil in lieu of the cylinder of tin- 
foil at present in use. My principal difficulty, how- 
ever, has been in preventing the impressions made 
by the pointer of the receiving diaphragm from 
becoming obliterated when the foil is coiled round a 
wheel, andI have come to the conclusion that the 
strip of foil should have a ‘‘ backing ” of some kind, 
both for the purpose of giving it a certain amount 
of elasticity, and to prevent it from tearing. I 
fancy that a atrip of very thin guttapercha, 
similar to that used in making the joints in tele- 
graph wires, would answer the purpose; but I am 
not quite sure whether it is possible to attach tinfoil 
to guttapercha, and on this point I should be glad 
of a hint from some of ours.“ The band of tin- 
foil should be wound round a wheel, say, of 10in. 
diameter, having a groove tin. wide, and lin. or 
more deep. A similar wheel should be provided for 
winding up the band of foil after it has passed the 
pointer attached to the diaphragm. These wheels 
can be so arranged that the band may pass either 
horizontally or vertically in front of the pointer. 
In either case it will be necessary to have a piece of 
ivory, or other suitable substance, attached to an 
upright support placed in front of the vibrating 
diaphragm, in order to serve as a guide to the 
strip of tinfoil as it passes the pointer, and to keep 
it steady. I venture to make these suggestions in 
the hope that some of the readers of the ENGLISH 
MECHANIC will give them a trial, as I feel con- 
viuced that the phonograph will never prove of any 
1 utility as long as its operations are 
imited to the size of its cylinder. 

C. Stewart, M. A. 

50, Colebrooke- row, N., May 27. 


TELEPHONIC. 

14424. Lou correspondent (letter 14363, W. 
C. Lockerby) is in error as to the thecry of articula- 
tion in the telephone. It must be noticed that the 
influence on the diaphragm is always at the came 
point whatever the pitch of the note or articulation ; 


also the diaphragms vibrate equally at all points— 
that is, of course, at an equal rate. The correct 
theory of the articulation of a telephone diaphragm 
is the capability of the disc to answer to ary vibra- 
tion forced upon it. The magnets have such control 
over its vibrations that any and every change of 
potential in them must, and does, influence the dia- 
phragm. The loudest part of the sounds always 
proceeds from the centre of the diaphragm were 
the vibrations are most intense, and to this there is 
no exception. If your correspondent will consider 
the phonograph he will at once see his theory incor- 
rect. In that apparatus tke centre of the diaphragm 
answers to all numbers, strengths, and variations of 
every sound. 


May 27. J. Brockie. 
THE TELEPHONE IN THUNDER- 
STORMS. 
[14425.—I FULLY intended informing your 


readers before now what I had noticed on this sub- 
ject, and the paragraph in ‘‘ Scientific News 
reminds me afresh. In the storm of Saturday 
morning, 18th May, when it was fully half a mile 
distant from my residence (judged by interval 
between flash and thunder), I placed the telephone, 
whicb hangs close to my bed head, to my ear. The 
wires go perpendicularly down the outside of the 
house to four stories below, and the earth circuit 
(that is, the gas-pipe) is included. I distinctly heard 
a crepitation of the diaphragm in the two last flashes 
of the storm, and I fancied the first of the two crepi- 
tations was compound—that is, that a quantity of 
vibrations occurred nearly, but not quite, instan- 
taneously. I had noticed crepitation in the storm 
some weeks ago, but was not suflicicntly certain to 
affirm the same positively. Lightning. 


ISOMERISM OF METHYL AND ETHYL 
HYDRIDE. 

{14426.)—I HAVE read the passage in Frankland’s 
c Researches’? bearing on the above subject, to 
which Mr. Grey was good enough to refer me, but 
cannot find anything to alter the views I have 
already stated in the ENGLISH MECHANIC. Per- 
haps Mr. Grey will kindly let us have his opinion on 
the matter. Hugh Clements. 


THE SAND BLAST. 


[14427.}—I INCLOSE sketch of a design for the 
above, on which I invite your readers’ criticism. The 
object is to use the same sand repeatedly without 
the usual complication of endless band, &c., for 
lifting it up, which is necessary in those forms in 
which the glass is placed below instead of above the 
jet, as shown on p. 235, Vel. XVI. 

In the figure, D is the driving wheel ; F, the fan ; 
N, the nozzle, which is somewhat on the principle of 
an injector; P, the air pipe from fan; S, the sand, 
which is contained in a box set on four uprights. 

The nozzle is shown to a larger scale separately. 
It consists of a piece of tin, N, bent to the form of 
a frustum of a cone, without top or bottom, and 
connected with the end of P by four wires, so that 
the sand gets under, and. being carried up by the 
blast, strikes the glass (which is shown on top of 
box in the general arrangement), and falls back 
ready to be used again. 


I see on p. 235, Vol. XVI., that the velocity 
acquired by sand falling through a tube, 8ft. long, 
was sufficient for engraving glass, &c. This would 
mean a velocity (allowing for friction) of something 
under 22ft. per second—say, 20ft. per second. 

How many feet per second must the current of air 
in P move, in order to raise and carry forward the 
sand at this speed? How many revolutions per 
second must an Sin. fan make? Air pipe, Fin. 
diameter; din. nozzle. Fan to be made of six tin 
blades, fixed to a wooden centre. Glstton. 


KNAPSACK TOUBS. 
[14128.J—In reply to R. G.“ (letter 14366), I 
beg to state I use the Tourist’s Waterproof Check 
Knuapsack, manufactured by a waterpreofing firm 
near Trafalgar-square, value about 183. to 20s. I 
cannot recollect the exact address or value. I find 
perfect freedom of the arms during its use; a light 


strap across the chest, with two loops through 
which the shoulder straps pass, keep it comfortable. 
I have ulso used the straps crossed at the chest with 
equal comfort. ; 
I have not seen the new military knapsack. If it 
is serviceable for the tourist, and of the value men- 
tioned (7s. 6d.), it will probably become a favourite 
with many. I give a rough sketch of a method I 
have invented and use, of converting the ordinary 
trousers, if sufficiently Joose, into knickerbockers in 
a few minutes. Measuring from the bottom, at 


about 4in., on the seams of the inside hooks, and 
higher, about l4in., eyes are sewn; the trousers 
drawn up as shown in sketch, No. 1; the attach- 
ment, with hooks and eyes made, the loose portion 
then drawn down forming sketch No. 2. The 
somicrt of this simple arrangement will be appre- 
ciate e 

I omitted to mention in my previous note that a 
small pocket compass dial should form an important 
part of the tourist’s kit. When in doubt of the 
road to pursue, place the dial upon the map, turn- 
ing the top, the north, to correspond with the north 
shown by the dial, the route is easily gah tg 


PROFESSOR MILLS ON DESTRUCTIVE 
DISTILLATION. 

[14429]— Your correspondent writes a long 
letter in No. 688 (p. 289) with the result of refating 
himself. He wishes to prove that I had charged 
him with expressly stating what he can only show I 
alleged he had seemed to imply.“ He admits 
that a quotation of his did not contain the two 
(vital) words“ at most, which, it must be evident, 
very materially alter the sense. He shifts his 
ground from his assertion as to quantity of naphtha, 
and now lays stress mainly on the specific gravity. 
He cannot distinguish between the two terms 
‘ purified’? and pure, as commonly used in 
commerce. He is astonished that any one pro- 
fessing to understand the manufacture of ammonia 
should state that lime can act as a purifier in the 
still, the notorious fact being that it been suc 
cessfully so used for years, and for very good reasons. 
It would be a fruitless task to argue farther with a 

on who cannet appreciate simple distinctions in 
anguage, who knows so little of the practical expe- 
rience of ethers, and who declines to give his own 
name, as I have done, in support of what he says. I 
am myself a manufacturer—of figures and principles, 
if not of ammonia and naphtha In this capacity I 
venture to give your correspondent some additional 
information, which will probably astonish him still 
more. 1. Light naphtha may have as low a specific 
gravity as 0-6. 2. Sometimes it contains no benzol 
at all. 3. Coal yields from 1 to 65 per cent. of tar, 
according to the coal and the mode of working. 
Lastly, amateur reviews are very unsatisfactory, 
especially whea disguised in the unusual form of 
letters to a scientific journal. 

Edmund J. Mills. 
Anderson’s College, Glasgow. 


BEDS AND WINDOWS. 


(14430.]— Ir is often said, though I do not say it, 
that no one makes good tea who does not intend to 
drink, but it does seem that few care to put beds in 
Proper positions who do not mean to sleep in them. 

travel a great deal and sleep in a great variety of 
beds, both in inns and in private houses. In the 
latter the beds are nearly always so placed that the 
sleeper can turn his face from the light, and lie un- 
disturbed until it is time to get up. In inns, three 
times out of four at least, I find the beds fixed with 
the foot towards the window, so that sleep is apt to 
be broken by early daylight, long before we are 
accustomed to arise. When, as is usual, the window 
is at one side or end of the room, there are four ways 
in which the bed can be placed, but only one with 
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ibi foot towards the light, and yet, queerly enough, 
the wrong way is chosen three times out of four in 
inns, not once out of four in private honses. Can 
avy other reason be suggested than that those who 
set the beds in inns do not mean to sleep iz them, 
while those who do have no choice? Philo. 


CONTINUOUS BRAKES-—SANDEBS8’S 
AUTOMATIC VACUUM. 

(14431.;—Tux Sanders automatic vacuum brake 
has not been at present illustrated in the ENGLISH 
MECHANIC. Although it is considered to be the 
best of the vacuum brakes, its construction is little 
3 and its merits have frequently been over- 
stated. 

The drawing shows this brake as in use upon the 
Great Westeru Railway, and the following descrip- 
tion will make the details clear. The Sanders auto- 
matic vacuum brake is a centinuous brake, which 
operates upon the brake blocks throughout the train. 
with the exception of those fitted to the engine and 
tender wheels. A single line of pipe runs the entire 
length of the train, in which a constant vacuum is 
maintained while running by a pump working from 
the crosshead of the engine and by an ejector pre- 
viously to starting. The brake is applied by destroy- 
ing the vacuum in the brake pipe, which is done by 
letting air in either accidentally or by the driver or 

. The brake is therefore self-acting in case 
of accident, and the pressure gauge upon the engine 
and in each van, is a tell-tale upon its action. 

A, pull off drum; B, pull on” drum; C 
brake lever; D, stop and release valve; E, extra 
vacuum chamber; F, rocking shaft; G, rocking 
shaft bracket; H, main brake pipe (2in. gas pipe); 
a, extra pull off weight; d, lever to raise release 
valve; e, brake rod to the usual brake fittings ; f f. 
rubber diaphragm. The “ pul! on dram moves 


six inches with a maximum brake force of 2,500|b. 


The vacuum in this pull on ° drum remains, 


after being once formed, until it is destroyed by 
leakage, or by lifting the release valve to let air in 
from the brake pipe. 

To save space the brake blocks and rods are 
omitted in my diagram, as they are simply the ordi- 
nary brake fittings. When a train is made up 
ready to start the bose couplings are first connected ; 
the one at the rear of the train is closed by being 
fastened to the blank or butt coupling, with 
which each carriage is provided at either side. The 
ejector upon the engine is then put in operation, and 
in about 20 seconds a vacuum of 101b. to the square 
inch, in the brake-pipe and in all the brake drums, 
is created. The superior pressure on the large 
diaphragm of the pull off drum holds the brake 
“off” in the position shown in the drawing. As 
soon as the train starts, the vacuum” is maintained 
by the pump on the engine, the steam being shut off 
from the ejector. 

For some time past surprise has been expressed 
that the action of the Sanders brake is slow 
compared with the Westinghouse, and the question 
is often asked, ‘‘ Why does the air get out of the 
Westinghouse brake pipe quicker than it can get 
into the Sanders brake pipef The radical defect 
in all vacuum brakes is, and must always be, that 
compressed air is used at a pressure of 70 to 100lb. 
per square inch, whereas a vacuum brake can have 
only the pressure of the atmosphere to work with. 
A perfect vacuum gives a pressure of about 15)b. 
per square inch, but in practice a partial vacuum 
only can be obtained, and this pressure does not 
exceed 12ib. per square inch. 


For a carriage, the pull on drum occupies a 
space of 2ft. in diameter by 14ft. high, and the 
“ pull off drum 24ft. by 1ft. high. As the engine 
and tender weigh three or four times as much as a 
carriege, the drums for an engine and tender would 
have to be three or four times as large as those 


Each vehicle has two brake cylinders or drums of 
different diameters. Fach drum bas one end closed 
by metal, and the opposite end by a rubber dia- 
p , firmly bolted between a flange on the drum 
and an iron ring. Each diaphragm is also clamped 
in the centre between two circular plates of iron, and 
these plates have rods that connect to two levers in 
such a manner that one diaphragm or drum acts 
against the other, at the same time turning a rock- 
ing-shaft that applies or releases the brake blocks. 

Both drums have communication with the brake 
pipe. When air is exhausted from the main brake 
pipe by the apparatus on the engine, a vacuum is 
croaked. in both drums. 

As these drums pull against each other, and as 
one has a larger area than the other, it follows that 
the diaphragm or piston of the large one will be 
drawn into its drum when the vacuum is created, 
and that the diaphragm of the small drum will be 
forced to its extreme outward position. In this posi- 
tion the brake is off.“ 

For convenience the larger drum is called the 
“pall off drum, and the smaller one the pull 
on” dram. 

Between the brake pipe and the pull on dram 
isa check valve that permits air to flow from the 
drum into the pipe, but not from the pipe into the 
drum. The pull on drum has a large space in 
addition to that required for the movement of the 
diaphragm, and when the vacuum is once created 
within it, it serves as a store of power for the appli- 
cation of the brake blocks. 

When the pull on drum cannot be made large 
enough a separate vacuum chamber is employed, and 
is connected by a pipe to the valve case containing 
the combined release and stop valve that governs 
the flow of air from the pull on drum to the 
brake pipe. 


used on a carriage. Apparatus of the necessary 
size could not be placed on either the engine or the 
tender; they are therefore deprived of the advantage 
of an automatic brake, and are not under the con- 
trol of the guard. 

As only a low pressure of air is obtainable, the 
drums have been made large, so as to bring a 
sufficient force against the brake blocks. As the 
“ pull off drums have to be entirely filled with air 
to get the brakes full on with as little delay as possi- 
ble, the pipes have been made 2in. in diameter. 

The space in the pull off drum and pipes 
amounts to 3,000 cubic inches for each carriage, and 
2,400 cubic inches of air have to enter the pipes and 
drum of cach carriage to fully set the brakes, by 
destroying the partial vacuum of 12lb. pressure; or, 
on a train of 15 vehicles, 36,000 cubic inches of air 
have to flow, at low pressure, into the pipe through 
the brake valve in the engine, and distribate itself 
throughout the pipes and pull off drums, some 
of the air baving te pass the entire length of the 
train, or a distance of over 400ft. Careful experi- 
ments show that to destroy a vacuum of 12ib. in 
pipes and vessels of the above dimensions thus 
arranged requires about ten seconds. 

It will thus be seen that the reason the Sanders 
brake is slow in its action is on account of the enor- 

mous quantity of air which has to enter the brake 

ipe at a low pressure. Whereas, in the Westing- 
eee brake, a reduction of 20 per cent. of the pres- 

sure in the brake pipe only causes the triple valve 
pistons to move down and set the brakes with full 
force by means of the air stored in the small 
reservoirs. 
| The distance from the reservoirs to the brake 
| cylinders averages about 2ft., and consequently there 
lis no perceptible loss of time in the air passing from 


one to the other. The space in the pipe of each | train—the average is about 47 


carri is about 200 cubic inches, and therefore 
only 4) cubic inches per carriage, or 600 cubic inches 
for a train of 15 vehicles, have to escape at high 
pressure to set the brakes with full force. This 
is found in practice to take only 1} second. And 
when a train breaks loose the time is reduced to 
only three quarters of a second, as the coupling hose 
sre drawn, or rather jerked apart, and the air 
escapes from two apertures instead of only through 
the three-way-tap, as in an ordinary stop. 

Another defect in the Sanders brake is that the 
size of the brake pipe prevents the use of stop-taps 
at the end of each carriage, so that if the hose 
couplings are separated, whether by accident or 
otherwise, the brakes are set upon all of the 

iages, and can only be released by going to each 
individual carriage to destroy the vacuum in the 
pull on”’ drum, by opening the release valve to 
let air in from the brake pipe. Thus no vehicle can 
be taken from the train without setting all of 
the brakes and then releasing them by hand. The 
same thing happens when the engine leaves the 
train, or a fresh one is attached. C. D. 8. 

May 29. 


CONTINUOUS BRAKES. 

14432. ]— WILL you excuse our troubling you with 
a few remarks on your correspondent “C. E. S.’s ” 
letter referring to our patent hydraulic brake. The mis- 
statements made by this gentleman scarcely jastify 
the authoritative tone he has thought fit to adopt. 
The train fitted with what we term our direct-acting 
hydraulic brake, which has run daily between Bed- 
ford and London since June, 1876, is not as 
“C.E. S.” states, the experimental Barker train 
tried at Newark in June, 1875. On the contrary, 
there is a considerable and important difference be- 
tween the mechanism of the brakes used on the two 
trains. This difference has enabled us to achieve 
results with our Midland train which we never could 
have obtained with the one tried at Newark. 
“C. E. 8.“ has taken it on himself to deny the 
accuracy of the particulars of some stops made by 
our brake ata trial on the Midland Railway. He 
says it was found “on inquiry that the speed had 
only been estimated at 50 miles an hour, and 
that the time had been inaccurately taken. 

The trial alluded to was conducted by the 
authorised officials of the Midland Railway, and the 
report of it, which we quoted, was signed by them ; 
every care was taken to insure accuracy, and no 
doubt has ever been entertained that the times and 
speeds given were correct. This trial, moreover, was 
the only official one ever made; we have never heard 
of the one proving the results of the first trial 
unreliable, which C. E. S.“ quotes. 

As to the inquiry alluded to by him, if made 
at all, it was made privately, and the results kept 
equally dark, since no public contradiction was 
ever given to the statements made by us in the 
Times. 

„C. E. S.“ seems not to understand the meaning 
ok the word estimate. He evidently thinks 
because the speed was estimated at 50 miles an hour, 
that on that account the result given was incor- 
rect. It is not necessary to occupy time and space 
in refuting such a simple verbal fallacy. 

Barker, Harris, and Co., 
Proprietors of Barker's Hydraulio Brake. 
45, Bedford - row, London, W. C. 
May 28. 


SINGLE v. COUPLED ENGINES. 

[14433,]—In reference to this interesting contro- 
versy I scarcely think that the matter can be 
brought to an absolute verdict in favour of either 
type. I don’t think either C. S.” or 
7 C. R. M.” will back the actual working of a 7ft. 
single on a wet day, with frequent stoppages and 
heavy gradients, against a coupled 6ft. 6ia.—granted 
that the maximum of a single is greater, but they 
are considerably longer in attaining it, so that one 
finds a coupled engine with a lower maximum rate 
of speed keep equally good time. C. R. M.” asks 
why the L. and N. W. R. coupled don’t run the 
speed of the G. N. R. Certainly not on account of 
inability, but rather from the policy of the direc- 
torate, which has always been slow to meet the 
public in the matter of speed, as well as other con- 
veniences, and it has only been, when reluctantly 
compelled, that they have followed in the e of 
their spirited rivals. The L. and N. W. would 
have gone on for ever ranning from Liverpool to 
Manchaster in an hour though only 31} miles, only 
the Midland coming forward to compete by running 
(with coupled 6ft. engines) it in 45 minutes, com- 

lled the similar performance of the N. W., or to 
have the alternative of being forsaken by the publio. 
If, as I daresay, we shall some day see the Midland 
accelerating the running between London and Liver- 
pool, then, and not till then, will the N. W. do the 
distance, which they could well do now, in 4$ hours. 

When a driver is timed with his train an average 
of 45 or 47 miles per hour, although his engine could 
do more, cui bono? Let us take the 10 a.m. down 
miles per hour. The 
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train is generally a very heavy one, but behind 
Prince L. opold, Snowdon, Lowther, Princess 
Beatrice (ft. 9in. coup'ed), I have scarcely ever 
been a minute late at Crewe, desnite all weathers or 
winds, and formerly have been 20 minutes late with 
Prince O-car and Prince Alfred — two capital 
7ft. Gin. singles. When Webb’s 6ft. 9in. are asked 
to do it, I have little doubt they will warm to the 
work, and giveat least as good an account of them- 
selves as the G. N. 8ft. singles. I have known 
Penrith Beacon do the splendid run with the up 
Scotch express from Nuneaton to Willesden, 92 
miles without a stop, in 97 minutes, or 58 miles an 
hour, and 16 coaches bebind; and down tke Whit- 
more incline Patience, not long since (and the driver 
will bear me out) ran the 12 noon down at 78 miles 
an hour, making up lost time. I grant that in dry 
weather I have kept eqnally good time with Japan, 
Trentham, Knowsley, Torch (Bloomer's), and Napo- 
leon, Clive, Soult, and Lady of the Lake (7ft. Gin.), 
but with a strong head wind and with slippery rails, 
it has only been on lorg runs without stoppages 
they could keep up to time, and up an incline at 
starting, such as Edgehill Tunnel. Liverpool, they 
lose far more time than either Webb’s or Rams- 
bottom’s. The manuer in which Cambrian, Avon, 
K., can get rapidly up to the timed speed with 20 
or 24 coaches on is quite “a caution,” and though 
the chance is not yet afforded them, when it does 
come it will be seen they can let out a good deal 
extra, and be at least capital matches for their fleet 
and more graceful rivals the 7ft. and 8ft. singles on 
a 100 mile run, while admittedly better suited to 
work a stopping train or heavy “* epecial.” 


W. J. 8. 


THE GAS ENGIN H. 
(Continued from page 292.) 

14134. No. 3620 (1876), M. P. W. Boulton, 
Combustion Er gines. — This invention relates to 
engines which are worked by the elastic pressure 
caused by the combustion of an inflammable fluid 
mixture, such as gas or inflammable vapour, with 
air. An inflammable mixture of elastic fluids is 
introduced into acylinder or chamber connected with 
it, and is ignited so as to produce pressure or elastic 
force acting on the piston. While the products of 
combustion are acting on the piston, and whilo they 
are still at high pressure, a valve is opened, and air 
or elastic fluid which has been raised to high pres- 
sure by a pump or forcing apparatus worked by the 
engine mixes with the hot products within it, aud 
acts conjointly with them in propelling the piston. 
This air or clastic fluid enters the cylinder from 
the pump or high-pressure chamber which supplies it 
without passing through a regenerator, and with- 
out having its temperature raised otherwise than 
by the compres-ion to which it bas been subjected. 
After a certain determinate quantity of this fluid 
at high pressure has been admitted into the cylin- 
der the valve by which it entered is closed The 
elastic fluid in the cylinder continues to expand, its 
temperature being reduced by tho expansion; but 
no cooling agent is applied to the cylinder in order 
to reduce its temperature. When the pressure bas 
been reduced so low as is thought desirable the 
piston completes its stroke. In the return stroke 
the waste fluid may be discharged into the atmo- 
sphere, or into a refrigerator maintained at low 
pressure. The degree of compression given to the 
air which is introduced into the cylinder in order 
to perform work may be much varied. I consider 
that the best result is obtained with respect to 
thermal efficiency when it is raised to a pressure 
not far short of the highest pressures produced in 
the cylinder by the combustion of the inflammable 
mixture. The rotary pump, which compresses the 
fluid used in the cylinder, forces the air or fluid 
into a chamber of considerable capacity, in which 
it is contained at high pressure, and from which a 
certain determinate quantity is admitted into the 
cylinder while the valve for its admission is opened. 
The regulation of the quantity of fluid thus admitted 
into the cylinder is effected nearly to the point 
desired by therize of pa-sage governed by the valve, 
and the time during which it is open; but it is ad- 
justed to greater nicety by means of a regulator 
provided for the purpose. In order to lessen the 
shock produced by the ignition of the inflammable 
mixture, and the consequent sudden rise of pressure 
on the piston, I employ a secondary piston hetween 
the chai ge of inflammable mixture and the working 
piston. This piston is furni-hed with a valve, which 
allows of the passage of the fluid from the space 
between the pistons into the cylinder behind, but 
prevents passage of the fluid in the contrary direc- 
tion. A spring is also placed between the two 
pistons. At each stroke, air or elastic fluid is sup- 
plied in the apace between the two pistons by a valve 
provided for the purpose, worked by the engine. 
Atter this has been done, a charge of inflammable 
mixture is introduced bebind the secondary piston. 
When the inflammable mixture is ignited, and the 
sudden rise of pressure consequent on the ignition 
takes place, the ignited fluid drives the secondary 
piston towards the main or working piston, com- 
pressing the air or elastic fluid between them, and, as 


the pistons approach, compressing the spring. Under 
these circumstances the force produced by the sud- 
den rise of pressure of tho elastic fluid is communi- 
cated gradually to the working piston. 
pressure of the products of combustion falls, the 
valve in the secondary piston opens, and the com- 
pressed fluid within escapes into the space contain- 
ing the hot products of combustion, with which it 
mixes and performs work along with them. At the 
end of the exbaust stroke the two pistons are brought 
close together. 
ceeding stroke they separate, while the air or fluid 
is introduced between them throngh the valve pro- 
vided for the purpose. 
to co-operate with the products of combustion might 


in which case the compressing pumns or instruments 


vapour is generated, which co-operates with the 
products of combustion. Second, “so arranging 
the valves and passages connected with the separate 
charging cylinder that its piston always works near! 
in balance or with pressures nearly equal on bot 
sides. Third, the construction of engine worked 
partly by the cooled products of combustion of an 
inflammable gascou: mixture, and partly by steam 
or vapour generated in cooling the said products.“ 
Fourth to eighth claims are synonomous with the 
third, except in referring to different figures shown 
in the drawing; and, lastly, I claim producing fluid 
for working an engine by burning in a combustion 
chamber gases or elastic fluids supplied under regu- 
lated pressure from reservoirs, and mingling the 
products of tbeir combustion with cool air or 
elastic fluid, which is also supplied under regulated 
pressure. The specification describing this inveation 
is very elaborate, consisting of 16 pages of letter- 
press and 10 sheets of drawinys- Mr. Boulton must 
have engaged in a labour of love to continue his 
labours for fourteen years, to huve, from time to 
time, taken out twenty-eight patents for as many 
inventions, without, after this expenditure of money 
and labour, bringing any result of his exertions 
practically before the public, Let us hope that he 
has found bis reward in the work itself, and that 
the reed which he has so ungrudgingly sown may 
fructify, if not in pecuniary reaults, at least in the 
honour and adiniration of those best able to judge of 
what he has laid down, both in money and labour, 
in order to accomplish his voluntary task. 


Leicester. Jno. F. Dickson. 
(To be continued.) 


As the 


At the commencement of the suc- 


All the air or fluid employed 
be introduced in this manner between the pistons, 


previously mentioned might be dispensed with, but 
I prefer to use them as previously described, since, 
by their use, the length of tha cylinder is shortened, 
and the action of the engine rendered more uniform. 


No. 765 (1877), M. P. W. Boulton, Producing 
Heat by the Combustion of Inflammable Gases and 
Vapours.’’—This invention has for its object to pro- 
duco the greatest amount of heat from a given 
amount of gas and air by means of special apparatus 
for use in gas-engines, or for heating boilers to pro- 
duce steam to be used in connection with gas- 
engines; but the detail: given by the patentee are 
very lengthy, and unsuited for either extraction or 
abridgment. 

No. 776 (1877) M. P. W. Boulton. Improve- 
ments in Engines worked by Products of Combustion, 
either alone or in Conjunction with other Elastic 
Fluid.“ This invention relates to engines worked by 
products of combustion, either alone or in conjunc- 
tion with other elustic fluid. The products employed 
may be derived from the combustion of an inflam- 
mable gaseous mixture, one ingredient of which may 
be air or oxygen, or gas containing oxygen; while 
the other may be an inflammable gas or vapour, or a 
mixture thereof with air or other elastic fluid. 
Otherwise one ingredient used for combustion may 
be air or elastic fluid, carrying in suspension 
particles of combustible matter either liquid or solid. 
In the following description I shall, for simplicity, 
speak of gas and air as the materials used for com- 
hustion, it being understood that the constructions 
described are also applicable when other materials, 
such as above mentioned, are emp'oyed. Also, I 
shall suppose the elastic fluid to act on a piston in a 
cylinder, and where the heat is employed to generate 
vapour, I speak of this as vapour of water or steam. 
T employ two cylinders, each fitted with a piston. I 
shall call one of these the charging cylinder; the 
charge of inflammable mixture is admitted into it, tried such a plan; and, if not. what grounds he has 
and ignited in it. In the other, which I shall call the for supposing that it would effect its purpose P 
main cylinder, the piston that drives the engine| Mr. Grey, on p. 221, in reference to Arthur 
works. Between these two cylinders is a valve! Alfred’s reply to query 32553, respecting sulphuric 
worked by the engine. After the ignition of the acid, says the method given is“ new and amusing.” 
inflammable mixture in the charging cylinder, this | So it is to those not concerned, but Arthur Alfred 
valve is opened, and the opening takes place| should not be allowed to amuse himself at the 
gradually, so that the elastic fluid passing from the expense of other readers, and those who know better 
charging cylinder to the main cylinder is at first | hardly care to be amused by the exhibition of 
wire-drawn, and the pressure in the main cylinder is | Arthur Alfred’s crass ignorance. 
raised gradually so as to avoid violent shock. The Paraffin candles (query 32832, p. 226) are not 
cooling of the hot products of combustion may be made of a mixture of parafñu and fat as the querist 
effected in various manners. In one method air or | supposes, but of nearly pure paraffin. Pure paraffin 
elastic fluid is eompressed by the engine, and after | would be used if it wero not so liable to crystallise- 
the piston in the main cylinder has performed part of To prevent this about 2 per cent. of white wax is 
its stroke a portion of the compressed air or fluid is | added. Civis” can obtain paraffin wax of any 
admitted through a valve into the charging cylinder, | wholesale chemist. 
where it mixes with the hot products of combustion, Mr. Hugh Clements’ capital letters ou organic 
and the mixed and cooled elastic fluid acts on the chemistry contain an enormous amount of informa- 
piston in the main cylinder. In another plan the tion in a small space. Iam sure he will excuse me 
cylinders are surrounded by a casipg of water, the if I point out that the analysis of tea which he 
vessel containing this water forming portion of a quotes on p 192 must be very old. The tannin is 
boiler, and the steam generated from this boiler | stated at fully twice the amount really present in 
rising to a steam space, whence it passes to perform | black tea, aud at more than exists in green. Almost 
werk. It may be used for this purpose either in | the same remark applies to the gum, while the ash 
conjunction with the hot products of combustion or | and water err in the opposite direction. 
separately—the latter plan being preferable when it | A question was asked some time since as to the 
ia desired to condense the steam. In another method | cause of the effervescence which ensues on mixing 
of construction I cause the hot products of combus- | glycerine, bicarbonate of sodium, and borax. A 
tion to come into direct contact with water or paper has been recently red on this interesting and 
wetted bodies, and so generate steam, which acts | curious fact, and the authors believe and adduce 
along with them in tbe main or working cylinder. some evidence to show that borax is partially 
For this purpose I place between the charging | decomposed by glycerine into boracic acid and a 
cylinder and the main cylinder an apparatus which | neutral borate, and the former then acts on the 
is wetted with a certain quantity of water between carbonate with evolution of COs. 
each stroke, and the hot products of combustion | T. G.,“ in query 32859, p. 202, asks me how 
passing through passages in this frame convert the | manganese can be commercially separated from an 
water into steam, which acts together with the pro- | ore containing nickel and cobalt? I hardly under- 
ducts ef combustion on the piston in the main stand him. If be wants to utilise the ore, he can 
cylinder. The wetting of the evaporating frame may | either extract the nickel and cobalt, and ignore the 
be effected in various ways. I prefer generally to do | manganese, or he can nse itas a manganese ore, and 
it by giving a motion to the frame, so as to dip it! disregard the nickel and cobalt. If be wants an 
into the water. Another plan is to cause the water analytical separation of th metals he should preci- 
to move eo as to wet the material. The evaporating | pitate the iron as basic acetate, and pass sulphuret- 
frame may consist of one or more thicknesses of wire ted hydrogen through the fiitrate. This will throw 
gauze or perforated metal, or it may consist of down the nickel cobalt (and zinc), and, after filter- 
numerous plates or tubes or rods, having narrow ing, the manganese can be precipitated by adding 
pas-ages between them, or it may contain porous bromine to the filtrate. 
material such as asbestos. I claim in respect of | Iase Mr. Hellewell (letter 14233, p. 143) has been 
engines worked by products of combustion of a using sand instead of oxide of manganese for mixing 
gaseous inflammable mixture—First, the use of a | with chlorate of potassium to be employed in pre- 
separate charging cylinder immersed in water or | paring oxygen. The plan is a very old one, and has 
liquid whence by the heat within the said cylinder | the disadvantage that tae oxygen evolved is seriously 


AN APOLOGY—TO MR. ALBERT SMITH 
— MANUFACTURE OF SULPHURIC 
ACID — ANALYSIS OF TEA—A PECU- 
LIAR REACTION —SHPARATION OF 
MANGANESE — PREPARATION OF 
OXYGEN—METALLURGY OF NICKEL 
(14135.]—I Have been completely laid up lately 

with overwork, aud forbidden to read anything for 

a time; but if querists who have applied to me 

specially, and still lack the required information, will 

repeat their questions, or gire me tha necessary 
reference, I shall be hippy to help them if I can. 

Mr. Albert Smith has, I b lieve, never answered 
my question as to certain statements he made in his 
letter on mustard adulteration. On p. 220 he re- 
commends for the dcetermina‘ion of water in lard 
that the sample should be“ gently warmed until it 
censes to lose weight.“ May I ask whether he has 
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contaminated with chlorine, and so acta rapidly on | Porm, thus CH CIz + Cl CCl. T HCl. 
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Ammonie 


gas bags and fittinga. Why not always test afreeh | hydrate, and powdered zinc acting on it, replaces 
sample of manganese in a test tube before using it | hydrogen, thus—CHCls + Hg = (HzClz + HCI. 


in the retort ? 


exception to the process of Chri-tofle and Bouilhet, 


Chlorotorm is generally considered to be the analogue 


I see Mr. Paterson (letter 14235, p. 143) takes | of methylie chloride, from which it is regarded as 


being formed by the sub-titution of chlorine for 


described by ne in my paper on Recent Improve- hydrogen; thus we have CH-C!2, CHCl; (chloroform), 


ments in the Metallurgy of Nickel.” Iam not dis- 
posed to defend the above process, and if Mr. 
Paterson will read my paper again he will see that 
my remarks are parily ironical. My paper would 
have keen incomplete without a reference to a method 
by which good metal has been extracted from the 
New Caledonian ore. 


Sheffield, June 1st. Alfred H. Allen. 


CHROMIUM. 

14436.—Ir is frequently not by any means an 
easy task to get any certain information as to the 
condition of complex compounds in solution, but 
with respect to the point which Mr. Streatfield (let. 
14374, page 269) inquires ahout, I think an argu- 
ment in favour of the view that potassic dichromate 
dissolves as such may be found in the fact that the 
colour of the solution has a more reddish tinge than 
that of either potassic chromate or chromie acid. 
The difference ia certainly slight, but it does scem to 
point to the conclusion that a chemical change has 
occurred. Too much stress must not be laid upon 
the acid reaction of the dichromate, for normal salts 
sometimes react acid, as, for instance, plumbic 
nitrate, and sometimes alkaline, as potacsic car- 
bonate. It may also be remarked that the normal 
chromate dissolves in twice its weight of cold water, 
while the dichromate requires ten times its weight, 
and (as chromic anhydride is very soluble) this also 
seems to show that the Cr.0,; Koo is a chemical com- 
md even when in solution. I quite agree with my 
end as to the great interest which attaches to 
chromium, whether we consider the number and 
singularity of its compounds, or have regard to the 
splendid colours from which the metal derives its 
name. Wm. John Grey. 

Newcastle-npon-Tyne, May 29th. 


METHYL CHLORIDE, CHLOROFORM, 
ETHYLENIC BROMIDE, PRUSSIAN 
BLUE, UREA, AND CYANIC ACID. 
| 14437. ])=METHYLIC CHLORIDE, MeCl or CH;Cl 

is formed when marsh gas, MeH is mixed with 

chlorine in the daylight, thus: MeH + Cle = Mel 

+ HCl. It is also formed by heating sulphuric 

acid, methylie alcohol, and common salit together, 

thus: MeHO + H-SO; = McHSO, + OHsg, and 

MeHSO, + NaCl = MeCl + NaHSO,. Chlorine, 

acting on metbylic chloride, forms CH;Cle, CHC's, 

and CCl., having boiling points of 41°, 62°, and 77 

respectively. Metbylie chloride boils at — 21°. Its 

molecular weight is 50°5, and one litre of the vapour 
weighs 25°25 criths. Chloroform CHCl; is prepared 


aud CCl. By the substitution of bromine or iodine 
for chlorine in chloroform, we have bromoform or 
iodoform. It is extensively employed to produce in- 
sensibility to pain during surgical operations. In 
America ethylic ether is preferred. Dr. Richardson 
recommends the bichloride, CH2C's, as a substitute 
for chloroform. Nitrous oxide and carbonic anhy- 
dride are other anesthetics. Chloroform can be 
administered by placing it before the mouth ona 
sponge or other porous aubstauce and inhaling it, 
when an insensibility to pain is produced, but it 
should only be taken under medical advice, for on 
certain constitutions it produces fatal effects. It 
was first used by Simpson, of Edinburgh, abont 
1848, and has since that time increased in estima- 
tion. Itis one of the greatest boons that chemical 
research has rendered subservient to suffering 
humanity. 

Ethylenic bromide, CH, Bre, is prepared by agi- 
tating bromine water with ethylene. Its molecular 
weight is 188, and one litre of the vapour weighs 
94 critbs. The liquid has a specific gravity of 2'16, 
boils at 130°C., and fuses at —18°C. When heated 
with alcoholic potassic acetate, it produces monacetic 
glyool and acetic acid, thus: Et” Bre + 2MeCOKO + 

= CHC MeO)O 
OH: = 2K Br + MeCOHO + CH.HO When 
boiled with alcoholic potash it forms vinylic bro- 
mide, thus: Et“ Br + KHO = OH; + KBr + 
CZzH; Br. 

Pruzsian blue, Fe Cyis + 18H:0O, is produced 
when a ferric salt and potassic ferrocyanide are 
mixed together, thus: 2FrsCie + 3K4FeCye 
12KCI + Fe-;Cyis- It may be prepared by mixing a 
solution of hydroferrocyanic acid with one of ferric 
chloride, thus: 3H. FeCys + 2FesCle = 12HCi + 
Fe-Cyis. It may be prepared by mixing solutions 
of ferric sulphate, FeoS30).. and potassic ferro- 
cyanide, thus: 2Fe2S30;, + 3KyFeCyg = FeCyig + 
6K2SO,. The blue settles to the bottom of the vessel, 
is collected, dried, and ebtained as a powder, 
or in cakes, according as it has been dried by 
exposure to the atmosphere or by applying heat. 
Prussian blue possesses neither taste nor smell. It 
is not soluble in dilute acids nor water. It is sold 
in cubical or irregular lumps of a dark-blue colour. 
When rendered soluble by triturating with oxalic 
acid after washing in dilute HCI, it is dissolved in 
water forming a blue writing ink. Prussian blue is 
soluble in ammonic tartrate. Strong acids, chlorine 
and the alkalies decompose it. ‘Tbe water contained 
in Prussian blue cannot be removed without break- 


ing up the compound. 
NH: 
Urea CO(NH:) 2 or 4CO was originally pre- 


2 
by making a thin paste of four parts of chloride of | pared from urine by concentrating it, decanting from 
lime (bleaching powder) and water, to which add one ! deposited matter, adding an equal bulk of pure 


part of ethylic or two of methylic alcohol. 


Place ' strong nitric acid, when nitrate of urea is formed. 


this mixture in a retort capable of holding twice the | Then the liquid is separated from the crystals, which 


tate of nitrate of copper. 
alkalies, alkaline earths, and some of the metallic 
oxides are dissolved by water and are decomposed, 
ammonia being evolved. When potaasic cyanate is 
decomposed by ammonio 
cyanate is formed, and when the solution is concen- 
trated urea orystallises out. 
by recrystallisation from alcohol. 


to preserve it. 
nary effect of heightening and preserving the colour 
of vegetables that are mixed with it, and in many old 
cookery books you will fiud recipes given for makin 

colouring for pickles and preeerves, such as to boi 

the vinegar in a copper or brass saucepan, and leave 
it until cold, or to put some sulphate of copper into 
the pickles. Now, such practices cannot be too 
strongly condemned, as copper, being very poisonous, 
serious consequences might be the result (and as the 
vinegar ecmetimes contains copper and other metals 
which will be mentioned in article on vinegar), the 
presence of copper in pickles, bottled fruit, and 
tinned vegetables can almost be detected by the eye 
alone, without recourse to chemist 


quantity, and heat to 82° C, when chloroform with | are put in water, to which baric carbonate is added, 
water and a little alcohol, distil over. The water | when baric nitrate is formed and urea is set free. 
and alcohol forming the upper layer are poured off | The mixture of urea and nitrate after evaporation is 
cautiously, and the remaining ck'oroform is agitated | treated with boiling alcohol, which dissolves only the 
with fused potassic carbonate, which abstracts traces | urea, which is deposited on cooling in long colour- 
of water. The result, when re-distilled, ie pure! less prisms. It is obtained by the action of cartony] 
chloroform ready for use. 2M: HO + 4CaOCl; = | chloride on dry ammonnia, thus: COC; + 2NH; = 
2CHC!,; + 30H + (CaO)20,CaClo. EtHO + NH3 
4CaOCle = 2CHCl; + 20He + (CaOj0(CaCi)- It fco + 2HCl. It is prepared by mixing aqueous 
can be prepared by tbe action of potassic hydrate on NHo 

chloral, thus CzClzHO + KHO=CHCl;+ HCOKO. | solutions of petassic cyanate and ammonic sulphate 
It is produced by the action of chlorine on methylic | when potassic sulphate and ammonic cyanate are 
chloride, thus—CH;Cl + 2Ch = 2HCl + CHCl3.| formed. The ammonic cyanate is dissolved by 


It is produced by the decomposition of potassie | alcohol, and urea crystallises out on the cooling of 


trichloracetate hy potassic hydrate, thus: CCi;COKO | the alcohol. 
It can also be produced ture of carbonic ether (C2H;)2CO3 and an alcoholic 


+KHO=COKO, + CHC!3. 


It is also prepared by heating a mix- 


by mixing one measure of mthylic hydride and one | solution of ammonia to a temperature of 180° C. ina 


carbonic anhydride. with four of chlorine, in the 


daylight, thus— 2M H + 7C'3 = THOI + CCl, + | closed tube. 


CHClz. The CO: is merely added to prevent explo- 
sion. Chloroform is a colonrless, limpid, mobile, 


Í NH, 
From the formula 85 it will be 


Hz 
scen that urea is built up on the type of two atoms 


volatile liquid, having a pleasant, characteristic | of ammonia, and is, therefore, placed among the 
odour, and a pleasant, sweetish ta-te. Its molecular | amides, being a diamine. When pure and allowed to 
weight is 119 5, and one litre of the vapour weighs | erystallice slowly it forms white four-sided prisms, 
59°75 criths. It boils at 62 C, and the liquid weighs | having a streaked glistenirg appearance, but when 


nearly half as heavy again as water. 


soluble in water, but ether and alcohol dissolve it in | It resembles sal tpetre in colour aud taste. 


5 It dissolves resina, fats, alkaloids, 
phosphorus, sulphur, caoutchouc, bromine, iodine, 


&0. 


an ordinary light is brought into contact. 


agitated with H.SO,, it should swim on the surface | This solution is neutral to test paper. 


on settling, and both layers should remain colour- 


less. When a littie is evaporated on the hand, no | ammonia, ammonia cyanate, and carbonate. 


alcoholic or other odvur should be observed, if pure. 
Potassium does not affect it, but alcoholic potash 
transforms it into the potacsic formate and chloride, 
thus—CClzH + 4KHO= HCOKO + 3KCl + 20H}. 
Strong light decomposes it. Chlorine, in the sun- 
light, displaces the remaining hydrogen of chloro- 


It is scarcely | it crystallises ra pidly white silky needles are formed. 


It is in- 
It is very soluble in 


odorous and deliquescent. 
When 


water and alcohol, and sparingly in ether. 


When thrown on a red-hot fire, it burns with | heated in a tube it is decomposed, evolving ammonia. 
a greenish, soioky flame; but docs not burn when | The solution will keep for a long time in di-tilled 
When | water, and may be boiled without decomposition. 


It melts at 
120°C., and at a higher temperature it yields 
When 
chlorine is passed into an aqueous solution of urea 
bydrochloric acid, nitrogen, and carbonic anhydride 
are formed. A strong aqueous selution of urea, 
atirred with excess of strong nitric acid, on being 
allowed to stand, deposits nitrate of urea in scaly 
crystals. By substituting oxalic acid for nitric, 


crystals of oxalnte of urea are formed. Mercuric 
nitrate produces a white precipitate in the same 
solution. 

Cyauio acid, CNHO, can be prepared by heating 
urea with phosphoric pentoxide, or by heating 
cyanuric acid CY 3H O3. It can also be obtained by 
heating dry potassic ferrocyavide with binoxide of 
manganese, or by the oxidation of KCy. Cy KO is 
decomposed by strong HCl or HeSO,, with libera- 
tion of C) HO. Cyunic acid is a colourless tb in 
liquid, having a specific gravity of 1˙14 at 0 G., 
having a strong pungent odour. When mixed with 
water it breaks up intoammonia and acid carbonate, 
thus: GKO + 20H, = NH, + COHOKO. 
Cyanic acid readily changes into eyumelide CynHOn, 


a white inodorous substance like porcelain. The 


cyanates are dixtinguished from the cyanides by not 
forming precipitates with tbe chlorides of iron and 
tin, and by the formation of a dark green precipi- 
Tho cynanates of the 


sulphate, ammonic 
It is generally purified 
Hugh Clements. 


ADULTERATION OF FOOD DETECTED— 


PICKLES AND BOTTLED FRUIT AND 
VEGETABLES. 
{14438.]—Some persons have an idea that pickles, 


to be pure and wholesome, must be of a bright lively 
green colour. They look upon the dull yellow-looking 
pickle with some amount of suspicion as to the fresh- 
ness of the vegetable when put into pickle; but those 
who have carefully prepared their own pickles know 
fully well that such is not the case, and the freshest. 
of vegetables soon lose their bright colour when 15 
have been long in pickle, unless something be adde 


Now, copper has a very extraordi- 


„ by the bright 
green colour of the pickles. Special care should be 
taken in preparing pickles that nothing containing 
copper, lead, or zinc is used, as vinegar has a very 
powerful effect upon those metals, and in conse- 
quence of such some of our large wholesale pickle 
merchants have had constructed boiling vats, &., 
with platinum coils, heated by steam, so as to avoid 
metallic contamination. 

For the detection of copper the following simple 
method will be found useful, as it can be easily ap- 
plied : Pour into a wine-glass a small quantity of the 
vinegar, and plece in it a bright steel needle; in the 
course of afew hours the necdle will become coated 
with a bright coating of metallic copper. Another 
method is to dccolourise the vinegar with animal 
charcoal, and apply a little ammonia, when, if 
copper is present, a bright blue colour will alt Aber 
duced. Also by the addition of some ferrocyanide of 
potash a reddish-brown precipitate will be produced. 
But a better method is to incinerate some of the 
pickles in a porcelain crucible (the ash should be of a 
greyish-white colour; if it is of a pinkish colour it ir 
nearly sure to contain copper), and a few drops of 
nitric acid added, and after standing some time a 
little distilled water added, and tested with ammonia 
or ferrocyanide of potash, or the copper might be 
deposited upona atrip of platinum foil by the battery 
process, and weighed as metallic copper. 

For lead, upon the addition of chromate ef potash 
a bright yellow precipitate of (Pt-CrO,;) is formed; 
to another portion a little sulphuric acid should be 
added, when a white precipitate will be produced. 
Iodide of potash produces a bright yellow precipi- 
tate. If zinc is present a little hydrosulphuret of 
ammonia will produce a white precipitate. 

Albert Smith. 


BINOCULAR PERFORMANCE WITH 
WENHAM PRISM AND HIGHER 


POWERS THAN USUAL. 

114439.]J—Ir is commonly stated that it is not 
possible to utilise the ordinary binocular microscope 
with higher powers than the jin., and not with a 
tin. of greater angle tban 40°. Indeed, I know some 
practicul microscopists who place ite performance 
lower than that, aud deny its service beyond a zin. 
I can use well, without any apecial appliances, a 
4-10th of 90°, the stand being Collins’s best Harley, 
and the 4-l0th a so-called jin. by Swift, the field of 
both eyepieces being well illuminated, and the per- 
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formance first class. But my object now is to show 
that with the ordinary Wenham prism it is easy to 
use either a din. or a in., with a field as well lighted 
as with the inch. I was led to this conclusion before 
actually seeing it done, by observing that using a 
Webster condenser I could, with the ordinary mirror, 
get either field well illuminated, but not both at 
once. Now, by placing two mirrors underneath and 
bringing the face of condenser close up to slide, I 
was soon able with very little manipulation to light 
both fields equally and well. This was with a }in. 
of 160°. Having substituted a Gundlach 4th, ] found 
the eame results, except that looking at each field 
separately, a slight shade was visible on the extreme 
right of one field and extreme left of the other. 
But I think the best result is obtained with a para- 
bola. Bringing the focus as high up as possible, I 
lost even the shadeat theedges. The definition with 
a fine diatom is perhaps not quite so good as with 
other means of illumination, but the relief is unmis- 
takeable. Let other microscopical correspondents 
try tbis and report progress. I have no doubt if Mr. 
enham will bring bis skill and knowledge to bear 
on tbis point, be will soon arrange a condenser to 
give even better results tban I have yet obtained. 
In fact, I bave to experiment further myself, but 
meanwhile, I place on record the fact that the 
Wenham priem is quite equal to stereoscopic binocu- 
lar performance with a wide-angled th, and I con- 
fidently believe witha 1-16th also. This Irhall take 
an early opportunity of trying. I dare ssy some 
will feel disappointed that the relief obtained with a 
4th is not exactly like that with a lin. or 2in., but 
this is not to be expected, since the foci of snch wide- 
angled lenses necessarily lie strictly in one extremely 
shallow plane, and no definition is to be got in any 
other than the exact focal point, but it is easy to 
see that planes lie one above another, with the 
binocular effect obtained ; and equally easy to see 
which is the higher of the two or more planes as it 
may be. I have not yet had an opportunity of try- 
ing more than my own instrument, but 7 cannot 
think there is any speciality about it, and expect any 
ether will work equally well. To those who only 
use a microscope for show, and who already possess 
what I regard as a deceptive and unsatisfactory 85 
of the instrument — the second tube this aid to 
using high powers will be a real addition, but I do 
not recommend any one to go to the expense of s 
binocular, on account of such an improvement, any 
more than I would have done so before. If study is 
their end, I say stick to the simple instrument, and 
spend your money on first-class objectives and eye- 
pieces. If money ruperabounda, and show is the 
object, go in for milled heads, and condensers, and 
double barrels, and the re:t of the show. I wait 
for others to report on their success with the 
binecular with high powers. Essox. 


NEW MUSICAL NOTATION. 


114440. TRE party who first drew out a staff of 
lines and spaces on which to write a piece of music 
made a great mistake. They represented tha sounda 
of music, but not the intervals of music, and to have 
these intervals properly represented has puzzled 
the ingenuity of inventors since the time tbat the 
first stave was written. 

Every piece of music is made from seven sounds ; 
tbese seven sounds are of two kinds ; five are called 
whole tones, the other two are balf tones or natural 
semi-tones. The five whole tones can each 
divided into two parts, making ten, and the two 
natural semi-tones added to ten make twelve; eo that 
there are twelve sounds, and twelve intervals in 
music, which must be represented on the staff of 
lines and spaces, and yet there are only seven real 
sounds from which all tunes are composed ; and how 
to make the number twelve, which is even, and the 
number seven, which is odd, fit into one another, is 
the difficulty, and till once this difficulty is over- 
come we will never bave a simple, natural, scientific, 
pictorial, and comprehensive notation. 

The principal difficulty in the performance of 
music, either vocal or instrumental, is in measuring 
the distance in pitch from one sound to another, and 
the more correctly these distances are represented 
on the music-sheet, so much better will be the per- 
formance of the music. The distance in pitch from 
one whole tone to one of the natural semi-tones, is 
only about talf the distance that there is from one 
whole tone to another whole tone; but the old nota- 
tion represents all the distances as equal. Con- 
sequently something had to be done to correct thia 
false representation. They introduced characters 
called sharps and flats; the flat was to lower a whole 
interval into the size of a half interval, and a sharp 
was to stretch out a half interval into the size of a 
whole interval. In the staff of five lines and four 
spaces a line stands for a whole tone, and a space 
for a whole tone—a line and space for two whole 
tones. 

Did they never think of doubling the number of 
lines and spaces, making a line to be only half a 
tone, and a space to be only half a tone, a line and 
rpace to be a full tone’ and then they would have 
been on the fair road to a correct notation. Did 
the idea never enter into their heads, or were they 


frightened at the number of lines and spaces? I 
have never eeen it mentioned in books, nor yet in 
conversation. The duties of a paymaster might have 
taught them to double the stave. The paymaster 
can get on as long as he has plenty of smail coin; 
he can pay a shilling with 48 farthings, or a pound 
with 960, but he cannot break a silver shilling into 
48 pieces, nor a pound into 960 parts. Now, it does 
not in reality take double the number of lines to 
double the stave ; less will do as will be seen. 

In this method there are six lines and six spaces 
which make twelve, so that we have now a place for 
every interval in music, and we require neither 
sharps nor flats. The old notation has another 
defect besides sharps and flats—namely, it has no 
mile-stones, if we may so speak, along the road of 
absolute pitch. 

The astronomer has his constellations, the 
geographer his lines of latitude and longitude, the 
designer of patterns on design paper bas his broad 
lines, that be may know how many small squares 
he is covering, but the musician has only a 
monotonous assembly of small lines from top to 
bottom ; besides, the same letter which is on a line in 
the one octave will be on a space in the next 
octave, whicb ought net to be. In the new notation 
there is a broad line for every octave, nnd there are 
only five small lines between the broad lines; se 
tbat it is nearly as easy to learn and remember five 
lines in the new as five lines in the old notation. 


— F sharp 


natural F 
E natural 
D sharp 
D nature] ̃ —— 8 
C sharp 
C natural 
natnral B 
A sh 
natural A a 
— .0“.. l 6 sha 
natural G . 
— F sharp 
Robert Wark. 


98, Reid-street, Bridgeton, Glasgow. 


PROPERTIES OF NUMBERS. 

[14441.—WIrEH regard to the curious figure 
equare’’ given in your last number by R. Miles 
(14375), I would remark that having when a boy 
placed the first 9 digits in similar order, I was 
induced to attempt the same for 25—this being the 
next square of an odd sumber—and having suc- 
ceeded in doing this, I discevered a key to the 
arrangement which applies to the“ figure squares“ 
of all numbers, so far as I have tested it. And as I 
have done this for several hundred consecutive 
numbers, it is probable that the arrangement is 
practicable for any number of consecutive numbers, 
such number being the square of an odd number— 
such as 9, 25, 49, 81, 121, &e. 

Having been so far successful, I was curious to 
know whether there was more than one such arrange- 
ment, and puzzled out a second. I give them both: 


I. II. 

3 24 1 22 15 .. 17 24 1 8 15 
20 8 7 14 16 . 23 5 7 14 16 
21 17 13 9 5 ... 4 6 13 20 22 
10 12 19 18 6 . 10 12 19 21 3 
11 4 25 2 23 ., 11 18 25 2 9 


It now appears that for 25 digits there is a third 
arrangement — viz., that given by R. Miles :— 


III. 


3 16 9 22 15 
20 8 21 14 2 
7 25 13 1 19 
24 12 5 18 6 
11 4 17 10 23 


In each of these tbree figure squares, the aum of the 
numbers in each line, whether horizontal, vertical, 
or diagonal, amounts to 65. There is, I think, only 
one such arrangement for the first nine figures, viz. : 


8 1 6 
3 5 7 
4 9 2 


Though [ have some recollection of having formed 
ira if so, it is clear that 5 must be the centre 
igit. 

It is, therefore, probable that for higher numbers 
there is an increased variety of possible figure squares 
Mr. Miles’ method would no doubt apply to other 
numbers, though it is different to my key. It does 
go for the first 9 digits. 

Assuming an arrangement to be possible for all 
consecutive numbers commencing witb unity, and 
which are in number ten squares of an odd number, 
it follows that it is also possible for any such number 


Also, this will be true for any such number of the 
terms of any arithmetical progression. 

Leta,at+d,a+2d...a+n—1d(f)bean 
arithmetical progression, and let a, a + 1,a +32.. 
a + n — Í (y) bea eeries of consecutive numbers, 
which may be denoted as AA; A.. . . A n—1 (2). 
Then by («) the numbers (y) or (3) may be formed 
into figure squares; (£) may also written, 
A+o.d—1A,+1.d—1,Ag+2da-—1, &. 
&c. (e), and the sum of any of these will be A + A, 
+ As + Ast, &.,+(0 +1+2+ 38 +, &. 
d—1+,&c. But we may arrange the terms of (.) 
so that each line in the figure square—for instance, 
A. +A, +,&., + A, +(r +8 +,&0., + o)d—1 
—may amount to the same sum, inasmuch as wecsn 
do this in the case of both A, A, &., and r, s, &., 
by («), each being terms of a series of consecutive 
numbers, and their sum amounting in each case to 
a constant quantity. P. G. 


ZINCOGRAPHY v. GELATINE. 


[14442.}—I orvx your correspondent, E. A. Nath, 
credit for understanding the process of engravin 
zinc blocks, judging from the description he gives o 
the process in a previous paper; but I think he does 
not understand all that can be done with gelatine in 
his letter of May 17th. He suggests that a 
lithographer must undergo an apprenticeship before 
he can print from gelatine surfaces. I inclose you 
herewith a print from a gelatine surface, 4th size, 
and with it a letter which distinctly states that it 
is only the 2nd time of attempting to print from a 
gelatine surface, and I shall be glad if the editor 
will say if it has the evidence of prentioe hand 
about it. No.] In a previous letter Mr. Nuth makes 
a comparison of the difficulties of printing from a 
gelatine surface and from zinc. No person who was 
a master of both processes would think of using a 
gelatine surface for the reproduction of line subjects, 
such as zinc or stone will carry, except for a limited 
number of copies. But the points where ine 
has a value is that a printing surface can be pro- 
duced without either the costly and cumbersome 
apparatus required to print from zinc or stone, as 
in consequence of the elastic character of the bed 
the pressure required to print is not one-tenth of 
either. It is also a much more simple process to 
produce the surface. The gelatine surface wil! give 
greater delivery than stone or zinc. It will also pro- 
vide any number of transfers, so that it provides 
both for a small number of copies at minimum 
trouble and cost, and for good quality when long 
numbers are wanted. A. Pumphrey. 


DIVING AT GREAT DEPTHS. 


[14443.—Ił is a great impediment to submarine 
operations, such as raising sunken vessels and re- 
covering salvage from submerged wrecks, that, at 
any depth exceeding 40ft., the divers feel so much 
inconvenience from the pressure of the water, that 
they cannot remain under for more than about 
twenty minutes at a time. If no return pipe to the 
surface is used, the air breathed by the diver is sub- 
jected to a pressure due to the column of water 
above him; and, if this is avoided by the use of a 
return pipe to the surface, then at a depth of 40ft. 
he will bave to contend with a pressure of a a 
ton on bis chest, unbalanced by any compensating 
effect of compressed air inside. is is to be 
obviated only by inclosing the whole body in a rigid, 
water-tight casing of metal, which should fit loosely, 
and would thus relieve the chest, abdomen, and 
head from all external pressure by the water. The 
limbs would be covered with the ordinary casing of 
indiarubber cloth, whose joinings with the trunk 
would be made carefully water-tight. The pressare 
of the water upon the limbs would be of no conse- 
quence, while the case, which need not be larger than 
the body of the diver by more than one inch all 
round, would in no way interfere with the freedom 
of the workman's arms. This addition would 
greatly extend our power of submarine exploration, 
and there are really no difficulties in the way of its 
adoption. Leigh Clifford. 


THE “ALL ENGLAND” BICYCLE 
CRANK. 

[14444.]—As the inventor of the All England 
bicycle crank I must beg a small space in your paper 
to reply to the remarks of 56in. Superb ” (letter 
14369, p. 268). bin. Superb ” says of this crank, 
it doesn't work easily, and when down is hard to 
get up again.” 

It is unfortunate that a pair not working easily 
should have been sent out, as the fault most cer- 
tainly is not in the principle. This is at ence evident 
from 56in. Superb's own statement, as the 
mechanical action for lengthening the stroke is 
identically the eame as for shortening ; yet he says 


of consecutive digits not commencing with unity; that the crank works better one way than the 


forifa+t+l1l,a+2,a + 


3, &c., represent such ! 


other. Any intelligent mechanic should be able to 


numbers, it is clear that—for instance, in the case of | set this right in a few minutes. 


25 terms—these numbers can be arranged in a figure 


However, in order to scttle the question, I shall be 


square, the sum of each line will amount to 5a +65, | happy to supply a pair of cranks for testing on the 


and that the same will generally hold good (). 


following conditions—viz., that you appoint some 
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competent rider to try them (say, for a week or two, 
including at least one fairly long run over a billy 
road), and that his report is published in the 
ExdLIsH MECHANIC. Messrs. Boalt Bros., Tower 
Chambers, Liverpool, will send the cranks, and pay 
all expenses. They will also, if anything is the 
matter with ‘‘56in. Superb’s ’”’ cranks, have them 
put right free of charge. Wilfrid 8. Boult. 

[We cannot undertake to aet in the matter, but 
possibly 56in. Superb’’ or Mr. Striffler may care 
to avail themselves of Mr. Boult’s offer. Should 
they do so, we will publish the reault.—Eb. ] 


TRAMWAYS IN TOWNS. 


(14445 ]—THotGH tramways in astrevts are of 
great public convenience, they are far from an un- 
mixed advantage, chiefiy because of two evils. The 
groove provided for the guiding rims on the wheels 
is generally wide enough to admit also the rims of 
the narrow wheels of gigs, and of some other 
vehicles, and the carriages or trams cannot leave the 
track. I think both of these inconveniences might 
be avoided. There can be no objection to the grooves 
being only just wider than the guiding rim, so nar- 
row that no wheel can enter them. If the rim 
itself were fixed upon a guiding wheel, and held to 
its position by springs, which would allow ofa slight 
lateral motion, and if the rim were so fixed the 
guiding wheel could be raised whenever the driver 
wished to leave the tram, and dropped again into the 
groove when he wished to rejoin it. 

I do not perceive the necessity for a groove to guide 
the rim, for, if two wheels with rims were provided, 
one bearing against the near, the other agninat the 
off rail, the carriage would be kept from deviating 
either to the right or the left. All that would be 
necessary would be leaving a very narrow interval— 
15 zin. wide between each rail and the pavement. 

, Ín addition to getting rid of wide groove, the 
rails were made about 9in. wide, so as to admit any 
vehicle whose wheels are not less than 44ft., or more 
than 6ſt. apart, and if the rails were grooved across, 
to prevent horses slipping that tread on them, there 
would be little to complain of. Philo. 


A NEW TEMPERED SOALB. 


[14446.}—The many letters that have appeared in 
the ENGLISH MECHANIC on the construction of the 
musical scale, and the mutual relations of the notes 
thereof, have set me thinking, and the result has 
been the discovery of what I believe to be a new 
tempered scale, in which the 4th and 5th have 
precisely the same number of vibrations as in the 
perfect scale; and the 3rd ia a closer approxima- 
tion than the 3rd of the ordinary tempered scale. 
These three notes—the 5th, 4th, and 3rd—being 
the most important in the scale, I reckon it but a 
little matter that the 2nd, 6th, and 7th have wan- 

further away than in the tempered scale, 
especially as they seem to me to have taken a step 
in the right direction—the 2nd being flattened, and, 
therefore, having more tendency to deacend, which, 
tt being the 5th of the dominant, I consider is appro- 
iate rather than otherwise; and the 6th and 7th 
being sharpened, bave a greater tendency to ascend, 
which, as they are the major 3rds of the subdominant 
and dominant respectively, I consider no advantage. 
The number of vibrations corresponding to the 
different notes are given below. I have giren the 
exact fractions, thereby making the scale look rather 
a clumsy affair; but, as will be seen, they are very 
close approximations to much simpler fractions, 
which in practice may be substituted. 


PERFECT. 

C D E F G A B C 
256 288 320 341} 381 426} 480 512 
TEMPERED. 

258 2871 3221 3102 383} 4233 483 512 
New Scare. 

256 28632 32111 341} 384 4311! 483121 512 


Now for the construction. There are 12 semitones 
in the scale. C has 256 vibrations in a second. Lat 


C sharp have pena ;Dzr+ 12 more than C sharp; 
D sharp, z + 12 more 


than D sharp, and so on. Then & + æ 42 * 


than D; E, z + 12 more 


ween the upper and lower C's. 

Finally, there is nothing new under the sun, and 
so if any good-natured friend finds this scale bas 
been used before, weli and good; but it is new to 
me all the same. 

By way of portzcript, I will mention that I desire 
to construct a pitch-pipe, and any information will 


oblige. In particular I shall be glad to know whether 
the distances should be reckoned to the centre or 


the upper end of the holes, or how otherwise; also 
whether all the holes should have the same size. ; 
Qaf. 


| tion of this instrament. 


| 
— = 256, the difference be- 


ALBERT HALL ORGAN. 


(14147.]—Tue following ia the general specifica- 
There are 111 sounding 
stops distributed as under :-— 


CHOIR ORGAN, CC TO C IN ALTSO., 61 NOTES, 
20 STOPS. 


11 Flageolet, 2ft. 

12 Harmonic Piccolo, ft. 
13 Super oct. (15th), 2ft. 
14 Mixture, 3 ranks. 

15 Corno di Basset to, 16ft 
16 Clarionot, 8ft. 

17 Cor Anglais, 8ft. 

18 Oboe, Sft. 


1 Vislone, 16ft. 

2 Viola da gamba, 8ft. 

3 Dulciana, 8ft. 

4 Lieblich Gedact, 8ft. 

5 Open Diapason, 8f{t 

6 Vox Angelica, 8ft. 

7 Har. Principal, 4ft. 

8 Gemshorn, 4ft. 

9 Lieblich Flöte, 4ft. 19 Har. Tramp., 16 & 8ft 
10 Celestiana, 4ft. 20 Clarion, 4ft. 


All tbe pipes in this organ are of metal—l1, 3, 6, 8, 


9, 11, 14, and 17 form the Echo” organ. 


GREAT ORGAN, CC TO C IN ALTSO., 61 NOTES, 
25 STOPS. 


1 Flute conique, 16ft. | 13 Viola, 4ft. 

2 Contra Gamba, 16ft. 14 Principal, 4ft. 

3 Violone, 16ft. 15 Quinte octaviante, 3ft. 
4 Bourdon, 16ft. 16 Harmonic piccolo, 2ft. 
5 Open Diapason, 8ft. 17 Super octave, 2ft. 

6 Open Diapason, 8ft. | 18 Furniture, 5 ranks. 

7 Viola da Gamba, 8ft. | 19 Mixture. 5 ranks. 

8 Claribel, 8ft. 20 Contra Posaune, 16ft. 
9 Flute harmonique, 8ft | 21 Posanne, 8ft. 
10 Flute à pavillon, 8ft. | 22 Har. Trump., 16 & 8ft 
11 Quint, 6ft. 23 Tromba, Sft. 

12 Flute octaviante har- | 24 Har. Clarion, 8 & 4ft. 

monique, 4ft. 25 Clarion, 4ft. 


Se basses of the Bourdon and Claribel only are of 
wW e 


SWELL ORGAN, CC TO C IN ALTSO., 61 NOTES, 
25 STOPS. 


1 Double Diapason, 16ft | 14 Harmonic Piccolo, 2ft 
2 Bourdon, 16ft. 15 Sesquialtera, 5 ranks. 
3 Salcional, 8ft. 16 Mixture, 5 ranks. 
4 Open Diapason, 8ft. | 17 Contra Posaune, 16ft. 
5 Viola da Gamba, 8ft. | 18 Contra Oboe, 16ft. 
6 Flute à cheminées, 8ft | 19 Baryton, l6ft. 
7 Claribel Flute, 8ft. 20 Voix Humaine, 8ft. 
8 Quint, 6ft. 21 Oboe, 8ft. 
9 Harmonic Flute, 4ft. | 22 Cornopean, 8ft. 
10 Viola, 4ft. 23 Tuba Major, 8ft. 
11 Principal, 4ft. 24 Tuba, 4ft. 
12 Quinte octaviante, 3ft | 25 Clarion, 4. 
13 Super octave, 2ft. 


The basses of Bourdon and Claribel Flute only of 
wood. 


SOLO ORGAN, CC TO C IN ALTSO., 61 NOTES, 
O STOPS. 


11 Corno di Bassetto,16ft 
12 Clarionet, 8ft. 

13 Bassoon. 8ft. 

14 French Horn, 8ft. 

15 Ophicleide, 8ft. 

16 Trombone, Skt. 

17 Oboe, 8ft. 

18 Bombardon, 16°t. 


1 Contra Bass, 16ft. 

2 Flute a pavillion, 8ft. 

3 Viola d’Amore, 8ft. 

4 Harmonic Flute, 8ft. 

5 Claribel Flute, 8ft. 

6 Voix celeste, 8ft. 

7 Flute traversière, 4ft- 

8 Concert Flute, 4ft. 

9 Harmonic piccolo, 2ft. | 19 Tuba Mirabilis, 8ft. 
10 Cymbale, — 20 Tuba Clarion, 4ft. 


Nos. 11, 12, 13, 14, and 17 are enclosed in 8 swell 
box. 


PEDAL ORGAN, CCC TO G, 32 NOTES, 21 Srors. 
1 Double open Diapa- 11 Quint, metal, 6ft. 
son, wood, 32ft. 12 Super octave metal, 
2 Double open Diapa- 4ft. 
13 Furniture, 5 ranks. 


son, metal, 32ft. 
3 Contra Violone, metal, | 14 Mixture, 3 ranks. 
32it. 15 oe Posaune, wood 
; t 


32ft. 
16 Contra Fagotto, wood, 
loft 


17 Bombarde, metal, 16ft 
18 Ophicleide, wood, 16ft 
19 Trombone, metal, 16ft 
20 Fagotto, wood, 8ft. 
21 Clarion, metal, Sft. 


4 Open Diapason, wood, 
16ft. 


5 Open Diapason, me- 
tal, 16ft. 
6 Bourdon, wood, 16ft. 
7 Violone, metal, 16ft. 
8 Gt. Quint, metal, 12ft. 
9 Violoncello, metal, 8ft 
10 Octave, wood, 8ft. 


COUPLERS. 

6 Unison Swell to Great 
organ. 

7 Unison Choir to Great 
organ. 

8 Swell to Choir. 


9 Solo to Choir. 
10 Solo to Pedals. 


1 Solo fub octave (on 
i itself). 
2 Solo super octave (on 


itself). 
3 Swell sub octave (on 
| itself). 
4 Swell super octave (on 
itself). 11 Swell to Pedals, 
5 Unison Solo to Great 12 Great to Pedals. 
j organ. 13 Choir to Pedals. 
14 Sforzando. 


Eight pneumatic combination pistons to each manual. 
Siz pedals governing stops of pedal organ, two 
pedals apply and detach a movement, causing those 
six pedals to act also upon the combination move- 
ment of great organ. Two pedals govern great to 
pedal covpler. Two tremulants, ene to swell ard 


one to solo, acting on suitable stops and governed by 
pedals, one pedal to sforzando. Six pedals govern 
and combine all the other accessories in various 
ways. The pneumatic action is used throughout. 
Tbe patent atmospheric contrivance for actuating 
the swell, independently of the swell pedal is also 
applied. 

The wind is supplied by 6 pairs of bellows and 2 
blowing cylinders. The bellows are placed three 
ahove and three below a three-throw crank shaft 
driven by a 13 h.-p. steam-engine by John Penn and 
Son. This engine is horizontal, direct-acting, with 
two 7in. cylinders, 22in. stroke, having a throttle 
valve connected with the receivers placed over the 
feeders, by means of which the speed of the engine 
is regulated, the steam being shut off when receivers 
are full of air, and turned on when empty. The 
three upper feeders supply air at toz. per square 
ioch above atmospheric pressure—the three lower 
ones at 602. per square inch below. 

The blowing cylinders are 24in. diameter, 2ft. 
stroke, and are driven by a 13 b.-p. beam engine, 
having 2 throttle valves also connected with the 
vacuum and pressure receivers, so that when one is 
reduced in pressure to 14lb. per sq. in. below atmo- 
sphere, tbe other is filled at 14lb. per aq. in. above 
atmosphere. 

The reservoirs aunplying the pipes yield pressures 
varving from 3 to 30 inches. 

The stops are opened and shut by the pneumatic 
action, the movement to the pedal organ being also 
governed by the tubular atmospheric system, tbus 
dispensing with trackers. 

The internal metal pipes are made of § tin and 
+ soft lead; front pipes of tin, 90, aud lead, 10, in 
100 parts; the total number being nearly 8,000, 
from the size of a straw to 32ft. C, which weighs 
nearly a ton. The manual sections are built in two 
rtories, the fluework being on the lower, and the 
reedwork on the upper level. J. B. B. 


The Well at Crossness.— At a recent meeting 
of tbe Metropolitan Board of Works, the finance 
committee presented a report of the proceedings of 
the Board for the year euded on the 31st of Decem- 
ber, 1877. After enumerating the various Acts 
under which powers to the Board are given, it re- 
ferred to the large quantity of water required for 
the pumping station at Crossness, amounting on the 
average to 866,500 gallons a day, and the attempts 
which had been made to obtain water from beneath 
the surface by sinking a well. In July Inst the con- 
tract depth of the bore-hole having been exceeded 
by some few feet without reaching the lower green- 
sands, samples of the strata found at the depth 
attained—namely, 1,0374ft.—were submitted to Mr. 
Prestwich, Professor of Geology at Oxford, and Mr. 
Ethridge, F.R S., for their opinion as to the proba- 
bility or otherwise of either water or coal being 
found by pursuing the bering further. Mr. Prest- 
wich was of opinion that the old red sandstone had 
been reached, and that, therefore, there was no pro- 
bability of the Board’s efforts being successful; Mr. 
Ethridge, on the contrary, considered that the 
samples had been washed down from the upper part 
of the boring, and that no certain opinion could 
then be formed as to the existence of coal, but he 
thought no water wonld be obtained. In the cir- 
cumstances the Board thought it right to continue 
the boring to a depth of 25ft. further, and by the 
end of the year the bore-hole had reached a depth of 
1,060ft. from the surface, but still, unfortunately, 
without any satisfactory result. It was well, how- 
ever, that no way of obtaining a supply of suitable 
water should be left untried. 


The Blevated Steam Railway in New York. 
—The first trip over the Gilbert Elevated Rail- 
way from Trinity Church to Central Park, in New 
York, was made on April 30th. The train consisted 
of a locomotive and four cara containing some 200 
passengers. The speed, at first slow, was gradually 
increased to about 25 miles an hour, and the terminus 
in Fifty-ninth-street was reached in 17 minutes. It 
is expected that the same distance will ordinarily be 
ran by through trains in 12 minutes, and by way 
trains in 22 minutes. A failure in steam caused a 
delay on the return journey, which occupied 32 
minntes. The curves were passed easily and with- 
out jarring, and over the entire line the motion was 
smooth and uniform. The new passenger cars are 
37ft. 10in. in length by 8ft. 9in. width, and will 
accommodate 48 persons each. The doors are placed 
at the ends. but it is intended that some of the 
vehicles shall be fitted with compartments. The 
decorations inside and out are very tastefal, and the 
unusually large windows will render the cars airy 
and comfortable for sammer travel, The passage of 
the trial train was, says the Scientific American, 
received with much enthusiasm by people along the 
route. Several trains have run over the road carry- 
ing passengers, but operations will probably not be 
regularly begun until the completion of the stations 
now in rapid process of erection. The distance is 
about 4} miles. With the east side division of this 
continuous iron bridge railway, on which work has 
not yet begun, the total length of the line will be 22 
miles, occupying and disfiguring the finest avenues 


in New York city. 
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REPLIES TO QUERIES. 


— — 


%% In their answers, Correspondents are re- 
5 requested to mention, in each instance, 
the title and number of the query asked. 


[81976.]—-Compound v. Ordinary Condensing 
Bngines.—I apologise to D. L. B. A., London- 
derry,” for not replying to his letter sooner. He is 
perfectly correct in surmising that T do not believe in 
compound engines; nevertheless, I will do my best 
to answer fairly the qucshions he puts. If, as he 
states, the steamers plying between Glasgow and 
Londonderry make the voyage in three hours less 
time, and with less than half the quantity of fuel, 
when fitted with compound engines than ese fitted 
with single cylinder engines, it must not be taken 
as cenclusive that the compound system is 50 per 
cent. better than the simple or single-cylinder 
system, as the above example would make it appear, 
but only that in this particular case one engine (the 
compound) is constructed with a view to economy, 
whilst the otber (the single-cs linder engine) is badly 
constructed in the first instance, and in the second 
is probably in a wretched cordition as to working 
order, as otherwise there could not be so great a dis- 
parity in the performance of the two engines under 
consideration as 50 per cent. Again, he asks how 
it is that one of the steamers running between 
Londonderry and Liverpool, having bad her old 
engines compounded, makes the voyage in consider- 
ably less time, and with Jess fuel, than before. 
Nothing could be easier to explain than this, for if 
these engines were running with from three to four 
pounds of coal por ind. horse- power per hour, as most 
Bag ec linder engines do, it would be no difficult 
matter to reduce the consumption to 2}lb. or glb. 
per ind. horse-power per hour by increasing the boiler 

ressure and compounding the engines—thereby 
ing enabled to carry out the principle of working 
the steam expansively toa much greater extent. But 
this being so does not necessarily imply that the 
same results could not be ebtained with a single- 
cylinder engine, and I maintain that a single-cylinder 
engine of the best possible construction, with the 
same initial and terminal pressures as in the above 
case, would have given better results than the com- 
peund engine above referred to. Perhaps some one 
will say, then, if that is the case, why not have put 
in new single cylinder engines instead of compound- 
ing the old ones? To such a question I should say 
that the extra cost of new engines would more than 
cover the increased saving to be obtained from them ; 
therefore, in some cases where parties already 
possess engines it is cheaper to compound than to 
get new engines at a great cost, and at the same 
time be obliged to dispose of the old ones at a sacri- 
fice. But this is according to circumstances. and no 
any fault of the single-cylinder system. D. L. B. A.” 
also goes on to sy that he fancies that eminent 
firms, before fitting up these engines, must have 
found out that, both in theory and practice, they 
are the most economical of the two. uite agree 
with bim if he will add, as the inglese inder 
engine is at present constructed, as I have long 
since found that out myself. But I have also dis- 
covered something else—and that is, that if engineers 
will look into the matter they will perceive that by a 
revision of the mode of proceeding in constructing a 
single-cylinder engine they will be able to producean 
engine whose prime cost will be less, durability 
greater, and which will do an equal amount of work 
with a much less expenditure of fuel than any com- 
pound engine yet produced. I was very glad to see 
a letter from“ Marine Engineer ” in your impres- 
sion of May 17th, and am very sorry that he is so 
hard pressed for time, and I hereby offer him my 
humble sympathy. As to my being prejudiced in 
favour of the single-cylinder engire I feel called 
upon to inform “ Marine Engineer ” that it appears 
very inconsistent to talk about reason, as be does a 
little higher up, and the next instant accuse me of 
N simply because my views do not coincide 
with his. Might not I, with an equal amount of reason, 
accuse hi 
am sure, he would resent with just indignation as 
something unworthy of the pen of any one who 
appreciates the value of honour and fairness in 
argument? I may effectually refute the charge of 
prnaos by telling him and all the readers of the 
ENGLISH MECHANIC that I am in no wise interested 
in the construction of steam engines as a commercial 
speculation, and therefore it makes no difference to 
me pecunjarily what kind of engine is the most 
popular—the expensive or the comparatively inexpen- 
sive. My interest is not in the construction of 
engines, but in the running of them after they are 
constructed. And now, as Marine Engineer is 
so constantly occupied that he cannot find time to 
reply to me, I will refrain from asking anything con- 
cerning bis letter, and as there are no new argu- 
ments in it, but only the same in other words as 
appeared in bis letter of March 29th, the reply to 
them will be found in my last letter to the ENGLISH 
MeEcHANIc. lf“ Marine Engineer should happen 
to be less occupied at some future time I shall be 
bappy to give due consideration to any arguments he 
may bring forward, and in the meantime I shall be 
pleased to give any information in my power to the 
readers of the ENGLisH MECHANIC at any time.— 
JOHN S. SUNDERLAND, Armitage-bridge, near 
Huddersfield. 


of the same thing—an accusation which, I 


there does not suggest animalcula, rather soapsuds 
and animal are an important connecting link 
between the instrament and the wash-tub. like 
manner you must mentally picture the many gates 
in St. Paal's Churchyard. If I am allowed I should 
like to carry this subject further, to give hints as to 
the best method of quickly forming mental pictures 
for recollection of reading, spelling, names, and 
general subjects. I can only say in conclusion, that 
I think the value of the study of mnemonics greatly 
underrated; it has opened almost a new, life to 
myself, and I should much like to lead others to look 
into the subject and benefit by it.—G. G. P. 


32388.]—Centre-board Boat.—The Field for 
this year contains a number of working drawings of 
various kinds, and in the number for Jan. 19 I 
think your correspondent will find full details of just. 
such a boat as he wants. I understand that the 
pers are published in book form; cousequently 
‘all rights are reserved,” or I might have given a 
réchauffé of the particular paper referred to. The 
drawings are of a good size and dimensioned.—S. M. 
(82679.]—American Organ.—I think, if An 
Amateur will again Eleve's letter on 
p. 92, he will, by thinking over the matter, discover 
that the tremolo can be applied either to a wind or a 
suction instrament—the only difference ia the man- 
ner of applying. If, referring te the sketch sent 
herewith—which, 80 far as Fig. 1 is concerned, is a 
section of the right-hand back corner of the wind- 
chest—he will consider S the soundboard, and M the 
bottom board attached to bellows, there should be 
no difficulty in understanding with the help of 
0 5 2. The latter sketch represante a plan of the 
holes made through board, M, into the bellows— 
only it is complete in itself, although of small scale, 
whereas Fig. 1 is only a bit of the soundboard. The 
six holes shown are cov by a valve, shown in 
dotted lines, and the two- holes. run- into-one have 
either a ring of wood or else a square, B, built ap 
around them exactly the same height as the rim, R, 
of the wind-chest is deep. This construction is 
clothed with leather, so as to be fairly air-tight when 
the two parts are screwed together. Now, it will 
be obvious that if the holes—which, under ordinary 
circumstances, place the reeds in direct communica- 
tion with the bellows—are closed by the valve shown 
in dotted lines, the wind must pass up through the 


[31070] Compound v. Single-cylinder Un- 
gines.—If I were to say that the practical effect of 
firing off a cannon was to produce a vacuum (!) in 
the powder chamber, because the gases rushing out 
of the muzzle tend to draw everything inside the 
cannon with them, I wonder whether your readers 
would laugh. And yet a man who has discovered 
what your other correspondents couldn’t, tells us, 
with a gravity that is amusing, the practical effect 
of this transference of steam from one cylinder to 
the other is to give us what is tantamount to a 
vacuum at the end of first cylinder about equal in 
amount to that which we get by condensation at 
the end of the second.“ Oh! if we could get steam 
so obliging as to press in one direction only, what 
might we not do! Would it surprise your cerre- 
spondent to learn that the back pressure on the 
piston of the first cylinder is as nearly ns possible 
the same as the pressure exerted on the piston of the 
large or second cylinder? I think if those who are 
unacquainted with the real cause of the economy of 
the compound engine were to refer to tbe history 
given in Vol. XIX., they would discover that it is 
not exactly a novelty, and, at the same time, the 
reason it was not brought into more extensive use 
soon after its invention by Woolf.—J. B. C. 


[32269.1—Systematic Memory.—I am afraid I 
am very late in following Theo. Izod’s information 
on this subject in the EnatisH MECHANIC for 
April 26 last, but as I think bis illustrations some- 
what misleading, and having studied the subject for 
some years, I hope you will find space for the follow- 
ing. Many confuse themselves on this subject by 
not considering that the word memory is used to 
convey two perfectly different ideas—viz., lst the 
retention by the mind of a fact; 2ndly, the power of 
recalling facts retained. The mental impression 
can only be made by the exercise of the senses with 
attention and observation. Every mind has 
thousands of facts retained, but they cannot be 
mentally viewed at will, as a whole, at any time, 
but are only to be recalled by the aid of the associa- 
tion of ideas, our minds being so censtituted that 
we are able to attach the idea to be acquired to the 
idea already possessed either by patting like to like, 
or mentally placing facts together ridiculously or 
in strong contrast, or by associating words b 
sound, or by mental view of several words whic 
form the symbols of a corresponding number of 
ideas, so that when any one link or point of the 
mental chain or picture thus prod 


uced is presented 


picture and find the fact wanted. Many are 
tolerably conversant, I think, with association under 
all these heads, but what I want to point out is the 
necessity of being able rapidly to form a definite 
mental symbolical picture in order to excel in 
mnemonics. The strength of the mental picture 
is shown in the case of figures into which alone 
T. I. has entered. Figures are confessedly the most 
difficult subject to master by the uninitiated, as 
there are only ten of them, and they so constantly 
recur that a mental impression of one combination 
very quickly becomes conftsed with another; but 
when we can clothe figures with words and form 
mental pictures to recall the words, figures are 
mastered more easily than anything else. Words 
no doubt are symbols and pictures themselves, but 
then they, like figures, are apt to become confused 
and lost, as a word can seldom be permanently 
appropriated to any single idea; but the mental 
pictare, like the picture drawn by band, retain its 
individuality. I hope by reviewing some of T. I.’s 
illustrations to give a few hints which I am sure 
will be found useful. First learn to make as definite 
and compact a mental picture of the subject and 
figure-word, or of any two or more ideas, as possible. 
To take the first example: — Godfrey invented the 
quadrant, 1740; the picture wanted is one which 
will show a quadrant and the date together. Now 
mentally view the quadrant and its degrees, and 
then by looking at the instrument itself you see the 
date upon it. Nothing could be better; but note if 
you have not seen a quadrant there is a difficulty, 
and you would then have to turn to the artificial or 
ridiculous association for help. Thus: Man in quod 
for rent getting out by degrees, see bim filing away 
at the bars of his cell; or what would do for a time 
till you could look up the word quadrant; write the 
two in this way: Quad-rantdeg-rees; by this you 
join the two words by eye and sound, uniting last 
syllable of one to the first of the other. The associa- 
tion for vaccination is unsystematic and misleading. 
True it is that words merely placed together become 
associated, and for some minds this alone will 
suffice. But the key to the mnemonic art lies, as I 
said before, in making one mental picture of the 
acquired and to be acquired fact. Here this cannot 
be done; you cannot picture Jenner, nor is there 
any connection between vaccination and equipage 
except through Jenner, and the only connection 
between Jenner and equipage is through the associa- 
tion of Jenner being a doctor, and doctors generally 
driving in good equipages. Afteratime the mind 
would very likely be led away to brougbam or some 
other vehicle. My association would be as follows: 
Picture your arm vaccinated and tied over it. to keep 
it cool the leaf of a cabbage = 794. Here the 
vaccination and cabbage leaf form one definite 
mental picture. So with the date of the invention 
of the microscope, picture the microscope in a wash- 
tub. Otherwise, good as it may seem at first sight, 
T. I.’s association is feeble and diffuse. There may 
be animalcula in the water in a wach- tub, but water 
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the mind can run along the chain or glance over the Fan | ME a | 
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hole W (Fig. 1), push aside the rubber ball, and 
reach the bellows through passage B. The ball will 
constantly endeavour to return, and so there you 
have the tremolo. The arrows show direction of 
wind. As to the means of o oane the valve. I sup- 
pose it would not be difficult to devise half a dozen 
ways. ‘The valve may either have a spring to Beer 
it open, a spring to keep it shut, or no spring at all. 
In the first case the ‘‘tremolo’’ stop must be made 
to close it, by pushing it down, when the effect is 
required, by means of a plunger rod; in the second 
the valve is so worked by the stop rod that it is pulled 
up when the stop is pushed in; and in the third 
case it is obviously only necessary to so connect the 
valve to the stop rod that it cannot close when the 
stop is home. If the valve is properly covered, the 
pressure of the air (suction of bellows) will keep it 
closed when this stop is out. A wire passing through 
a stuffed hole in soundboard, witb screw and nut at 
top, is perhaps as simple a connection as f 
and a lever or crank actuated by the stop rod will 
work it whichever way the maker pleases. I like 
the look of the new tremolo very much, bat I am 
afraid I shall not have an opportunity of trying one 
for some time to come, I forgot to mention that it 
is held down by little lugs or hooks, which slip on 
to screws as shown. I have sketched it as if arranged 
longitudinally with the soundboard; it may be 
placed transversely—probably with a little advan- 
tage, for all I can say.—ORGANON. 


32707.]— Spectrum Analysis.—1 should think 
t baa, baal would find Mr. Rand Capron's book 
useful. It gives 136 photograps of metallic, gaseous, 
and other spectra, with description, and with an 
extra plate of the solar spectrum, showing bright 
lines compared with the air spectrum. Spon, pub- 
lisher.—BRICKWALL. 
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(82744.)—Photo Lenses.—It could not affect 
the definition. The only effect would be to make 
the central ray pass soniy through the tube. I 
think the figure will explain this. Instead of seeing 


object A. as you would expect, and that in the direc- 
tion A B, you would see object X, and that in 
direction X Y. But you would never be able te 
detect any difference in your camera.—PERDU, 


(82758.] — Map Printing. — “ Schoolmaster ” 
eannot hope to produce maps in anything like the 
perfection of those he can buy cheaply. e small 
machines, self-inking or otherwise, do printing 
which satisfies some people, but maps are usual! 
lithographed or zincographed and coloured by hand, 
or the colour is put on by means of a series of stones, 
or plates, or blocks, and a number of impressions 
according to the tints required. The process is, I 
should say, quite beyond the scope of even a pains- 

ing amateur, unless be is about to enter upon the 
business as a commercial speculation.— EssA k. 

, (82759. }—Sulphur Refining.—See Ure’s “ Dic- 
tionary,” Wagners Technology.“ and Payen’s 
“Chemical Industries.“ Information as to working 
expenses and cost of plant you can only obtain from 
those engaged in the business, and they will not tell 
you without quid pro quo.— J. S. M. 

[32760.]—Glass Door for Hall.—Plate glass 
decidedly, if the garden is fit to look at.—Hortuvs. 


(32762.|—Cyclometer.—Almost any train of 
wheels will do for a cyclometer, understanding b 
that term a distance, not merely a cycle or wheel, 
measurer. lt is fixed to the axle in such a manner 
that one pinion or wheel moves one tooth for each 
revolution. Wheels gear into that pinion and into 
one another, and by counting the number of teeth 
and leaves in the pinions you can ascertain how 
many revolutions they will make in a certain dis- 
tance, and then comparing the number of revolu- 
tions so indicated with a scale prepared from your 
knowledge of the circumference of your wheel, it is 
easy to calculate the distance actually travelled. Of 
course the wheels themselves may be stamped with 
figures showing the actual distance in yards or 
inches, the places for oa ws being found by 
calculating the revolutions of the wheels and the 
distance covered by the wheel of the bicycle in one 
revolution.—GxoTROM Us. 


(32763.)—Cat on Forehead —Yes, a surgeon 
could possibly eradicate the mark in time, but in 
this case (a child of 10) time will probably effect as 
much if let alone.— M. J. L 

182765.]— Right to Fish in Rivers.—If you can 
prove that you have fished a river for 40 years with- 
out Jet, and that river has not since become the pro- 
perty of a private person, you can fish it now, but 
Jon must keep in the river, not trespasson its banks. 
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1 J—Painting Light Carts.— Practice and 
a little more varnish in the colour is what “ A Young 
Wheelwright ” wants.—A MERE BRUSHMAN. 


J32788.]— Marks on Coins.—Probably the dis- 
tinguishing marks of the dies.—J. M. G. 


32707. |— Water Finding.—Allow me to say that 
John Mullins, the water-finder, is an inhabitant of 
Colerne, near Chippenham, of which village Iam the 
vicar, The power possessed by this man first excited 
my curiosity and then my surprise—surprise that 
the phenomenon had never been investigated by 
scientific men, and its proper sphere assigned to it 
in the regions of science. The facts of the case are 
these. There are some people who possess the faculty 
or gift, call it what you may, of having excited in 
a certain action by the flow of a stream of 
water, A forked branch of a tree or shrub is taken, 
one end held loosely between the fingers of each 
hand, the fork pointing downwards towards the 
ground. Holding the stick in this manner, the 
person walks over the ground. Immediately upon 
passing over a spring or stream, the fork begins to 
move, and no force can prevent its doing 80, and 
turns right round till it points directly upwards to- 
wards the sky. I say nothing can prevent its doing 
80, for if held by a second party, it will twist itself 
in two, and continue moving while held by even a 
shred of the bark. Without at present going into 
details, the above are the plain facts. If any of your 
desire it, I will go into greater detail. The 
power is p»esessed by many whom I have come across, 
y by ladies, whose characters are above sus- 
There are multitudes, no doubt, among 
your readers who would be surprised to find their 
ability. Most willingly would I give every assistance 
to any one who is able and willing to investigate the 
phenomenon, and to enter into details respecting the 
man, the tests to which he has been subjected, and 
every farther particular. 


[We insert this reply for what it is worth, It is 
avaathenticated by name or address.—Ep.] 


Picion. 


[32800.] — Grating Noise in Telephone. — 
The grating noise you speak of is most likely due to 
the imperfection in tke flexible cords, You will find 
this out by shaking them, and when you bave found 
out which particular one it is, replace it. If the 
ends of the wires are loosely connected to their tips, 
they will give this sound, although when the cord is 
tested on the galvanometer, it appears all right. If 
you have a resistance box in circuit, and yeu 
one of the plugs round in its hole, you will get the 
pame sound, although you do not break tbe circuit. 
—ASOR, 


(32821 —Pygidium of Lacewing Fly (U.Q.). 
—1 should not expect to find a pygidinm in a 
Chrysoperla. I believe this breathing apparatus 
is confined to the flea tribe, but search at the sides 
f or spiracles. I have caught many lacewing flies, 
but none were free from the horrid smell. Although 
uncertain, should hardly think it was confined to 
one sex.—THEO Izop. 


(82863.)—Blectro Magnet.— Use No. 26 silk- 
covered wire, and a battery ef 3 Daniell’s cells, to 
be had of any seller of scientific apparatus at about 
6s. per cell. You can make them yourself at so 
many pence. Tuke 8 ordinary jam pots, and fix them 
in a wooden box. Buy a pound of sheet zinc at 3}d., 
Alb. of sheet copper. and 3 porous cells 3}in. high 
ab 4d. each. Cut 3 pieces of zinc. 3jin. by 10in., and 
roll each to a cylinder 3in. wide, which you put 
inside the jam pot. Next cut 3 pieces of copper, each 
3hin. by IIin., and roll it up round a pencil, so that 
the diameter is a little over zin. Put the porous cell 
inside tbe zinc cylinder, and make three wooden 
lids for porous pots with a central hole, in which 
you fix the coppers, so that they are suspended, and 
do not touch the porous cells. It is good to soak 
top and bottom of the porous cells for }in. in melted 
paraffin. The metals are to be joined in this way. 
With a nail-punch make three holes in each copper 
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and each zine (Fig. 1), and join each copper to the 
next zinc by hammering the ends of a copper wire in 
each metal; join them as indicated in Fig. 3. Put 
water aud a few drops of oil of vitriol in the outer 
cell, and a conoentrated solution of copper sulphate 
in the inner or porous cell, and join the first copper 
and last zinc to the terminals of your line. Add 
occasionally a few crystals of sulphate of copper to 
inner cell, and a little water to the outer.— WIESEN- 
DANGER. 


|32881.])—Gas Holder.—I have not made quite as 
many mistakes as F. R. Waite seems to imagine. 
I do not recollect that the querist said anything 
about muriatic acid gas, and for 3 purposes a 
zinc gas- holder would be preferable, and I ha ve seen 
many so made. Tin plate is about the worst 
material for anything in which water is to be con- 
stantly kept, and at most it will only last a few 
months, Zinc will last for years. If a continuous 
supply of the gas is required, of course two pipes will 
be necessary, but if the gas is merely to be collected 
in the cylinder and then used without any further 
addition, one pipe will answer the purpose, and 
cheaper. Two pillars will be found quite sufficient. 
I have seen a tifty-gallon gas-holder with two pillars. 
A good material for the pillars is iron gas-pipe, 
fitting into sockets on the outside cylinder. With 
regard to acids, &0., which Mr. Waite says are pro- 
duced in the manufacture of all gases, these and 
other impurities should be remeved before the gas 
enters the holder. Some holders are made with 
cores, and so require a very small quantity of water, 
but this adds to the expense. In experimenting with 
any gas which would act on the metal I should con- 
trive a glass holder, as very o glass vessels can 
now be obtained. But I do not think the querist re- 
quires a gas-holder of this description. I think he 
stated that he did not require pressure, but that he 
wanted a good and constant supply. If he speaks of 
illuminating gas a large closed cylinder or vessel 
between the main and place of consumption would 
equalise the pressure, and give him a good supply of 
gas. I have known gus-fittera to join a short length 
of large pipe to a small one in order to obtaina 
better supply.—Os. 


(32885.]—Canoe.—I prefer to have a small line 
with a cork float which can be made fast to the 
auchor, and by which it can be weighed. Should 
the cable part, or become astened, you do not 
lose your anchor. My own is marked as a -line 
at the end opposite to the float, and is also used as a 
tricing line for the drogue.—TRESSILIAN. 


32011.] — Fuller’s Battery. — Thanks to 


„Sigma for reply. May I trouble him once more | p 


to say how long this battery will remain in order 
for bell-ringing if used for signalling once daily ? 
And as he speaks of a large negative surface, should 
the outside pot be partly filled with broken pieces of 
carbon? Also how many cells would be required, 
pint size, to work bell through 50 yards, No, 16 wire F 
—AMATEUER. 


[82913.]—Model Cutter.—If “Toor Joe” wishes 
to make a model cutter er schooner sit. long to sail 
on a small lake or pond (such as can be seen at 
Clapham-common or Victoria-park), he had better 
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cut it out of a solid block of pine or yellow deal. I 
advise him to make a schooner with two masts. 
The sketch will help him. A B is the water line.— 


[32930.]— Pipe Angles.— Dip the ends of the pipes 
in water at the angle required, and cut mark. 
This is how I have seen it done. When several 
elbows bad to be made, hot-water with whiting in 
it left a good mark. The “Sheet Metal Worker’s 
Instructor,” by Warn, oftentimes adve in 
ours,“ is very useful, but 10s. is not easily spared 
by many. If John wants to know how to doit 
by lines I will endeavour to make myself understood 
on the subject.—G. B. 

(32033.]—Legal Question.—Tithes.—The tithe 
is pla in arrear by non-payment, although no 
demand may have been made for it. The notice, 
however, which the owner of the tithe is required to 
give, previous to taking a distress for its recovery is 
of the nature of a demand, and having given this 
notice, his broker may, after the lapse of ten days 
from the service thereof, proceed with the levy with- 
out farther demand, and the expenses of such action 
fall on the tithe-payer. Under these circumstances, 
it is evident that if the tithe owner appoint a conve- 
nient time and place for receiving the tithe, the payer 
is not only morally bat legally bound to attend, either 
in person or by an agent, to pay the tithe at the 
appointed time and place, or in default suffer the 
inconvenience and expense of a distraint upon his 
goods. The eatage of a churchyard is under the 
control of and belongs to the rector of the 
J. LUCKYN. 


[32942.]J—Interest.—It is thas: If he pays £10 
for the loan of £10 for 10 weeks, what will he pay 
for the loan of S for 0 That is :— 


10: 52 
Answer: — 130 per cent. 
Again—If he pays £337 1s. for the loan of £175 for 
21 years, what does he pay for the loan of £100 for 
one year? That is:— 
7 : M : 887 ls. 


—C. P. BOLTON. 


32913.]—Interest.— None of the answers to this 
query on page 275 can be regarded as satisfactory, 
for your correspondents have one and all treated the 
problem as one involving simple intereat, whereas it 
ie clear that a borrower who pays periodical instal- 
ments of interest is, as a matter of fact, paying 
compound interest, as he loses the use of the money 
which represents the interest paid, and the lender 
bas the opportunity of making interest on this 
interest. A little consideration will show that there 
is no such thing as simple interest so long as the 
instalments are paid when due, and that simple 
interest can only enter into the question when, an 
instalment of interest being in arrear, the borrower 
is allowed to pay it up at some future date without 
interest being charged upon it. The correct way of 
dealing with such questions as the present is to 
regard the lender as investing his money in the 
of an annuity certain for a spec term, 
the payments of the annuity—so calculated as to 
repay the principal and interest at an agreed rate— 
being made by the borrower as they fall due. Thus 
in the firat case the lender invests in the 
purchase of an annuity of £5 a week for 10 weeks, 
This is equivalent to paying £3 for an annuity of 
£1 for 10 weeks. It is immaterial whether; the 
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terms are weeks, months, or years, as the rate per 
cent. will come out proportionately. It will, there- 
fore, not affect the result if we regard the payments 
as made yearly instead of weekly. From Lieutenant 
Colonel Oakes’ recently published Tables of Com- 
pound Interest” (which give the present value of 
1” and the “ present value of 1 per annum” for any 
number of years not exceeding 100 at rates increasing 
by ae per cent. from 1 per cent. to 10 per cent.) we 
find that the present value of 1 per annum for 
10 years is at 44 per cent. = 8'011 and at 4! per cent. 
= 7 962 from which we deduce a more exact rate of 
4'278 per cent. per annum as that required. But in 
the present case we are dealing with weeks; the 
yearly rate is, therefore, 4'278 x 52 = 222:46, or 
£222 9s. 2d. per cent. per annum. The following 
table shows the subdivision of each weekly payment 
into interest and repayment of principal, and is at 
the same time a proof of the accuracy of the above 
solution :— 


Order Amount of Amount of Amount of 
of In- Principal Interest Principal 
stalment. Unpaid. Paid Repaid. 
£ s. d. Es. d. £ s. d. 

1 40 0 0 . 1 11 2 3 5 10 

2 36 14 2 . 111 5 3 8 7 

3 33 5 8 1 8 6 811 6 

4 29 14 1 1 5 5 8 14 7 

5 25 19 6 1 2 2 8 17 10 

6 22 1 9 0 18 11 4 1 1 

7 18 0 8 015 5 4 4 7 

8 13 16 1 0 11 10 4 8 2 

9 9 7 11 0 8 1 4 11 11 

10 4 15 11 04 1 4 15 11 
10 0 0 40 0 0 


The second column shows the amount of principal 
remaining unpaid at successive payments; the third 
column contains interest calculated at 4 278 per cent. 
on the amount in column 2, and the fourth column 
shows the amount of principal repaid with each 
payment obtained by deducting the amount in 
column 3 from £5, The values in column 2 are 
successively decrensed by those incolumn 4. It will 
be seen that the amount of principal repaid with the 
tenth payment in column 4 exactly covers the amount 
previously outstanding in column 2, and also that 
the totals of columns 3 and 4 give respectively £10 
the interest paid and £10 the original sum borrowed. 
The second question should be treated in the same 
way. Here we have £175 invested in an annuity 
certain of £1 6s. 9d. for 252 months (I suppose 12 of 
these months go tc the year). As I know of notable 
extending to so many terms as this, I have pre- 
ferred to consider the sam of £175 as purchasing an 
annuity of £4 0s. 3d. per quarter for 84 quarters. 
(This assumption will not affect the result for 
practical purposes.) Employing Oakes’ tables as 
before, I find the rate to be 1'767 per cent. per 
quarter or £7 ls. 4d. per cent. per auuum. These 
results, it will be scen, differ considerably from those 
given by your correspondents ; but this, as I have 
said, arises from their treating the problem as one 
of simple interest. Your correspondent, * Os,” bas 
gone wrong in his second solution by deducing an 
average from a total of values, each of which has an 
a force upon the result. I notice also that 
2 arrister is not consistent in his two solutions. 
In the first case, in obtaining the average term he 
takes the number of weeks (8) during which the 
principal is repaid, while in the second case he deals 
with the fall term of 252 months, during which both 
principal and interest are repaid. I think he 
probably intended to take 10 weeks and an average 
of 5} in the first case. I must, in conclusion, protest 
against such expressions as £40 x 44 weeks” and 
** £175 x 10 years 64 months.“ Of course 4} weeks 
times £40 is meaningless, and one has doubts 
whether the result is £180 or 180 weeks. The late 
Professor de Morgan has dealt trenchantly with 
this practice in his Budget of Paradoxes,” but 
indeed such a windmill was not worthy so doughty 
a knight!— FELLOW OF THE INSTITUTE OF 
ACTUARIES, 


(82945.|—Reducirg Aperture of lin. 0.-G.— 
I beg to thank W. G. P.” for his early reply to my 
query, but I think he has not grasped my meaning 
exactly. I am perfectly willing to sacrifice a portion 
of the resolving power of my Jin. if by any arrange- 
ment of stops I am enabled to gain a perceptible 
advantage in penetration. I have long since known 
that objectives of large aperture and great resolving 
power are more or less deficient in penetration, al- 
though I bave seen one or two glasses which combine 
these qualities in a very high degree, and conse- 
quently command a very high price. do not 
possess a }-in., and do not wish to purchase one at 
present. y stock of powers is limited to three— 
viz., 2in., lin., and 4in., all of English make, the 
latter having 100° of angular aperture and screw 
collar adjustment. Now, if Ican by any means alter 
my tin. objective so as to gain more penetration, I 
would gladly submit to less resolving power, of 
which it seems to have more than sufficient. I have 
read with considerable interest the microscopical 
matter in these columns from time to time, and I 
remember one of our correspondents stated that with 
a series of stops he could alter at pleasure one of 
Ross's Bin. glasses so ns to gain penetration at a 
loss of resolution, and vice rers. I should very 
much like to know how the stops were arranged to 
get that effect, as in my case I cannot arrive at any 


satisfactory result. With the ordinary 1 a of 
various sizes, and placed in various positions, I lose 
light and angle, and apparently gain nothing to 
compensate for it. Any hints from our numerous 
correspondents will greatly oblige me. Perhaps I 
may venture to trespass on Mr. Wenham’s kind- 
ness. If he has the time I know he has the willing- 
ness. Also, any remarks from him on the appearance 
of the mercury globule when testing high powers 
would, I am sure, be read with more than ordinary 
interest by many others than myself.— H. R. 
HERBERT. 


[32947.—Blacking.— Due regard is not paid to 
method or manipulation when receipes are given. 
The following I give for the making of blacking :— 
Take ivory or bone black, any quantity, and to every 
pound put lioz. measure of sulphuric acid, and well 
triturate it. It will become damp, like snuff. Next 
add cod oil, 20z. tothe pound. If liquid add treacle, 
30z. to the pound, and small beer to mix, or stale 
beer if for paste, enough to make up into a paste. 
Foots sugar is preferable to treacle, and a better 
black by the addition of 40z. to the pound of Prussian 
blue. Itis improved if laid up light fora day or 
two after the first manipulation, and again after the 
second, a8 a decomposition takes place which im- 
proves it very much.— BEAVER. 


{32964.] — Science and Art Examination.— 
If“ Learner’? intends to work up for Honours,” 
7th Stage Mathematics, he will find the following 
works very suitable :—Boole’s ‘‘ Differential Equa- 
tions,” also his treatise on Finite Differences ;” 
Todhunter's Differential and Integral Calculus;“ 
Dr. Salmon’s “ Analytic Geometry of Three Dimen- 
sions,” also his Higher Plane Curves” and 
Higher Algebra.” —BERNARD M'GUIRE, Liverpool. 


[32964.]—S8cience and Art PExamination.— 
Todhunter's Differential and Integral Calculus,” 
Boole’s ** Finite Differences,“ Boole''s Differential 
Equations.“ Woolhouse's Elements of the Differ- 
ential Calculus” is also a capital book on com- 
mencing the subject. For each and all of these a 
thorough knowledge of algebra is necessary as a 
preliminary. — FELLOW OF THE INSTITUTE OF 
ACTUARIES, 


[32966.— Solution of Caustic Soda.— Weigh 
out 24 99 grains of pure fused caustic soda, and dis- 
solve in 10,000 grains of water. The resulting selu- 
tion will then be of the required strength.—J. M. 
W., Manchester. 


[32968.]—8team.—Yonu will not be able to get a 
steam engine to propel a small boat as fast as four 
oarscan. Probably your 20ft. yawl can be driven 
with oars 8 miles per hour; with screw or paddle you 
will scarcely get half this speed.—E. B. F. 


[32970.]— Solid Stencil Ink.—Lamp-black and 
curd soap. — BEAVER, 


[32973.] Screw Cutting. — Taking your leading 
screw to be four threads to the inch, your wheels will 
be mandrel 100, stud 50 inside, 100 outside. 20 upon 
leading screw. Make a mark upon your 50 wheel in 
one space. Divide your top 100 into five, by teeth; 
when you have cut one, turn until one of your teeth 
comes into space of 50. Slip out, and tarning man- 
drel round to No. 2, slip into same space again, and 
repeat No. 3, Ko., and you will have the five threads. 
You will need your slowest motion on back gear.— 
BEAVER. 


[8297-4.]—Sheet Steel. The scale can be removed 
by flogging upon a wood block end way of grain and 
wood. Maul with sand.—BEAVER. 


Bee) —Carbon.— You cannot make good carbons 
for the electric lamp. Better by far cut them out of 
good gas carbon. Get the carbon with closest texture, 
and saw with emery and water.—W. J. LANCASTER. 


32979. Eyepiece for Telescope.—To Mr. 
LAN CAST ER. —If you wish to get the nearest power 
to 100 per inch, by using the iin. lens, you must use 
with it a plano-convex lens. à in. focus, as an eye- lens, 
and mount the two lenses gin. apart, above the eye- 
lens; have a small diapbragm, with a pin-hole 
aperture. You must also have a diaphragm in the 
focus of eye-lens, and having a diameter about the 
same as a small pin’s head. If you want to get a 
power of 100 to the inch, you must use the following 
lenses: — Eye-lens, plano-convex (jin. focus), field- 
lens, plano-convex (jin. focus), the two being tin. 
apart, with pin-bole diaphragm in focus of eye-lens. 
— W. J. LANCASTER. 


132982. — Sleeping on the Back. Having cured 
myself of the same, I have much pleasure in telling 
vou how I did so. Before getting into bed I made 
an impression in the bed, so that I lay partly on 
my back and partly on my side—te., between the 
two. Itis nota good plan to lie right on the side 
at once. If Bachelor’’ adopts this plan, and per- 
severes in it, he will soon be as adverse to lying on 
his back as he is now to lying on his side—at least, 
such is the case with me. Of course this will not 
prevent the adoption of some mechanical contri- 
vance, should it be preferred.—W. R. S 


132982. — Sleeping on the Back. A Bachelor” 
had better wear when in bed, a broad band or belt 
round his waist, but rather high up, and to this 
band at the back fix several empty cotton-reels, so 
that if he was to turn on his back in his aleep, he 
would find the reels too uncomfortable to allow him 
to remain long in that position. Or another way 
would be to fix instead of the reels, a small board 
about Gin. square, and to the centre of and perpen- 
dicular to which is fixed a kind of leg Jin. or bin. 


long. If he was to try to sleep on his back when 
lying on this one legged stool, I think be would find. 
as soon as he dropped off to sleep, that he would fall 
on one side or the other. He might also try tying him- 
self in bed, so that it would be impossible to lie on his 
back. Supposing. for instance, he wished to lie on his 
left side, he could easily manage it by fixing to hia 
right arm, as high up as possible, a strap, the other 
end being fixed to the left side of the bed, and on his 
left arm tie one which was fixed to the right side of 
the bed, with straps being just slack when he was 
lying on his side. In this way he could sleep com- 
fortably on his side, but as soon as he turned to lie 
upon his back the straps would tighten, and not 
allow him to do so.—A. A. WATKINS. 


[32984.] — Anhydrides.—Benzo-cinnamic anhy- 
dride occurs in certain balsams, and is prepared from 
dry sodium cinnamate and benzoy! chloride. Thus :— 


C,H;CONaO + CsH,COC] = NaCl + CH) O. 


After washing it is left pure. and is dissolved by 
alcohol, from which it crystallises in small lustrous 
prisms, having an agreeable smell. Aceto-benzoic 
anhydride is prepared by heating dried sodiam 
benzoate with acetyl chloride. Thus :— 


CsH;CONaO + CH,COCI = NaCl + GH} O- 


Or by acting on fused sodium acetate by benzoyl 
chloride. Thus :— 


CH;CONaO + C,H,COC! = NaCl + CHES 0. 


Potassium acetate may be substituted for sodium 
acctate in this reaction. In the above reaction the 
group C;H;Co takes the place of the Na in 
CH;CoNao to form this mixed or double anhydride. 
Other anhydrides are formed by similar substitution. 
When distilled it is resolved into acetic and benzoic 
oxides or anhydrides. Thus :— 


CH,CO C.H;COYA_ (CH, CO) 
GH COS 0660 }0=(C.H;CO).0+ On. 
In the distillation, the acetic anbydride passes off 
first, while the other crystallises on cooliag in the 
retort. It is decomposed by water at 100° into the 
constituent acids. This anhydride is a colourless 
neutral oily liquid, obtained by washing from the 
NaCl formed in the above reactions. — Hud 
CLEMENTS. 

[32986.|—Headache in the Water.—I used to 
suffer from headache immediately after bathing, 
though not, like J. N. B.,“ while in the water. I 
found that the best plun was to dry the head first, 
and immediately to put my hat on, and then finish 
drying the rest of the body. The hat seemed to make 
all the difference.— GLATTON. 


(32986.]—Headache in Water.—Headache may 
arise from several causes. As, entering the water 
immediately after a hearty meal; or, when very 
much fatigued and exhausted ; or, sometimes bathers 
suffer from inflating their lungs excessively, under 
the impression that it is necessary. The precaution 
of first wetting the head should be taken, if he do 
not enter head first, which is far better if practica- 
ble. Above all, the bather should not stay in the 
water too long; ten to twenty minutes is quite suf- 
ficient, unless in constant practice. NO VUB Homo. 


[32986.]—H eadache.— Perhaps yon could prevent 
this by spilling a bucket of water on your head 
before entering the sea; at least, I have found this 
give relief.—E. B. F. 


oer | water Colour Bones.—Makea slip of 
either zinc white or white lead with one of japanner's 
gold size to four of turps, and dip the article in. 
For the finishing add one part of best copal varnish. 
The turps must be clean and good.— BEAVER. 


[32988.— Books on Botany.—If E. M. M.” 
wants a cheap book which will give him a really 
scientific introduction to botany (not a mere list of 
the names of British plants) he cannot do better than 
procure Rossiter's First Book of Botany,“ 1s. 6d., 
T. J. Alman, Oxford-street, London. An excellent 
companion to this, or any other scientific book on 
botany, is Professor Henslow's Dictionary of 
Botanical Terms: Groombridge and Sons, Pater- 
noster-row.—W. WILSON, LL.D. 


[32988.]|—Books on Botany.—Cooke's “ Struc- 
tural Botany,” 1s., Cooke’s “Botanie Terms,” 
28. 6d. (Hardwicke), and Hayward’s Botanist's 
Pocket-Book,“ 48. 6d. (Bell and Daldy), will be 
found exceedingly useful. My London bookseller 
mormel me last me E 88 is 
“reprinting ;’’ so J hope to have a copy shortly. 
J. N. D., Tuxford. : ga 


(32989.]—Dimensions of Tank.—The amonnt 
of taper of the sides of the frustrum of the cone 
being 5 feet in a depth of 6 feet, the amount of taper 
for each foot will be {ths of a foot, or 10 inches. 
Thus the diameter at 1 foot in depth will be 10ft. 2in. ; 
at 2ft., 18ft. 4in.; at 3ft., 17 ft. Gin. : at 4ft., 16ft. Sin. ; 
at 5ft., 15ft. 10in.; at 6ft., 15ft.—H. E. H. 


[32989.]—Dimensions of Tank.—By looking at 
the shape of the section of the tank Gauge will 
see that the figure can be divided into a parallelo- 
gram and two right angles. The parallelogram will 
be the width of the smallest diameter of the frus- 
tum. The diameters at different vertices will vary 
in direct proportion as twice the length of lines 
parallel to the base of one of the triangles. The 
diameters will be, therefore, 19ft. 2in., 18ft. 4in., 
17ft. 6in., 16ft. 8in., and 15ft. d5in., for each foot in 
depth respectively.—G. F. H. 


132900.]—Polishing Alabaster.—I¥ your slab is 
very rough rub it witha piece of bard stone and fine 
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(32903.)—Musical Box.— 
Mr. Davies for his reply to the above query, which 
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[330 j.]—Lacquer.— Ton will find a lot of good 


recipes in back numbers for capital lacquers and 
the best methods of applying them.—W. J. LAN- 
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now the air expired differs from the air inspired in 
that it not only gains roundly A per cent. CO, bat. 
that it bas lost 5 per cent. O. Hence, when tbe ex- 
pired air bus pushed the ordinary air out of the jar, 
it will be found that a taper will be extinguished on 
account of oxygen etarvation, and not so much on 
account of the excess of COo.—W. J. LANCASTER. 


(33028.]—Siphon.— You cannot depend upon your 
siphon working more than 30ft. in depth ; £o that, if 
you can arrange that the onter leg falls 40ft.. or 
even 35ft., you will easily get rid of the water. But 
as you want to empty a well 40 yards deep. you will 
at once know that a siphon is useless. Better get 
a pump at once; that is the only effectual way of 
doing the work.—W. J. LANCASTER. 


[33029.]—Gilding on 15 and 18 Carat Gold. 
You will find a good deal of instruction on this 
matter in the back numbers. I do not altogether 
see what is meant by “ gilding on 15 or 18 carat 
gold.“ Pure gold should be used in order to get as 
good a colour as possible, and good gilding should 
resemble *‘ coloured gold.“ 15 and 18 carat gold 
cannct be distinguished (by sight) when properly 
colonred.— Os. 

N your photos are cir- 
cular ones 3in. diameter, then the 3!in. condenser is 
plenty large enough to show the whole of the photo; 
but if they are square photos then a 4in. condenser 
would be necessary. The quarter plate lens ought 
to give a sharp disc from centre to margin; and it 
may be that the dimness around edge is due to 
wrong position of lamp. Try lamp half an inch 
nearer lens.— W. J. LANCASTER. 


(83042. ]—Polariscope.—A polariscope as applied 
to the microscope should, if possible, be made of two 
Nicol prisms. The prisms are so much better than 
any other arrangement that the outlay of 10s. for a 
pair is not much even to an enthusiast short of 
“cash.” However, you may try to make a pair of 
thin glass polarisers, and if you follow the instruc- 
tions below you will succeed in obtaining fair re- 
sults, although a mere fog compared with the bril- 
liancy of the prisms. Get about 15 pieces of thin 
microscopic glass cut in a long oval form, so that 
vou can place them nearly upright in a small tube 
above object lenses. Having the pieces ready, fasten 
them into the tube at an angle of 27 degrees with a 
line drawn through the centre of the microscope— 
that is, the plates will be just inclined 27 degs. out of 
the perpendicular. This, then, the analyser has to be 
mounted above the object lens; and for the polari- 
ser get a piece of patent plate, 3in. by 2in., mounted 
in the gimbals, which ordinarily carry the mirror. 
and incline the microscope, so tbat the glass shall 
make an angle of 58 degrees with the source of illu- 
mination. The under surface of plate must be 
blacked with a dead black, and then the instru- 
ment will be complete.— W. J. LANCARTER. 


88047. Chromatio O.-G.— You cannot do any- 
thing with it if it is so bad as you say. The better 
wiy will be to part with it and get a good lens. 
Before doing so, however, test it with the two lense 
in all positions until you may hit upon one position in 
which it may work well; then make a pencil mark 
across the two edges. so that you will know the best 
working position.— W. J. LANCASTER. 


($3048, |—Microscopical. —Yon do not really 
mean to say that the opticians (dealers in spec- 
tacles, I must suppose you to mean) have refused to 
clean the lenses, remove the black, and reblack with 
a dead firm black, your objective? Really this is 
astonishing! However, why don't you do it your- 
self? Not that I should at all recommend amateurs 
to take high-priced objectives to pieces on any con- 
sideration—better by tar send them to a g man 
to clean for you. However, as your lens is probably 
not a very expensive one, proceed in the following 
manner :— Before removing the anterior lens, notice 
whether there are any marks denoting position of 
the two parts of brasswork. If not, before removing 
make a mark either with pencil, pen, or minute 
scratch with knife, so that you can serew up to 
precisely same positions. Proceed in this manner 
with every lens until the whole are out, then, with a 
fine camel-hair and some hot alcohol, clean out the 
whole of the black left in the tubes. Having done 
80, mix up into a thin paste a small peny of the 
best ivory black with two parts of French varnish 
and one of alcohol; then paint the inside of tubes 
with this composition. Then clean the lenses with 
a taft of perfectlv clean cotton wool on the end of a 
quill or stick. Having cleaned largest lens first, 
screw into position, and clean others in same man- 
ner, using a new piece of cotton wool each time. 
With a little time, and a great amount of care, you 
will be able to clean the lens as nicely as it would be 
done in London.—W. J. LANCASTER, 


[33048.] — Microscopical.—I should advise 
“Kaph” to place his objective in the hands of the 
makers, and of no one lo. But I do not believe 
any maker in London will charge him one farthing 
even for removing the black particles, if they are 
from the canse he names, and are not produced by 
his own want of care in handling. I never saw any 
black come off in this way, and I do not use mine 
very carefully either.—Essex. 


eae &ticks.—Take a piece of steel 
rod (a bit of umbrella frame will do), bring to a 
cherry red heat at the tip. and bammer flat, grind to 
a spear point. harden, and temper. Fix it upright 
in the vice, with a couple of inches projecting, set 
the stick on it with its pith on the drill point, twirl 


it between the palms till the atick has descended to 
the vice, then give an inch or two more feed. and 
soon. I took the idea from reading a traveller's 
account of the Arab method of boring cherry sticks 
for pipes, and found it answer for sticks two or 
three feet long; and with care, I think, I conld have 
bored longer ones. Of course, I am speaking of 
what I may call natural sticks, with pith or rudi- 
ments of pith in them. It would not answer for 
sticks cut ont of solid wood; they conld be drilled 
only in the lathe, I should think.—ARGENT SABLE. 


ſ33019.]— Boring a Cherry Stick.“ — In an 
article contributed to this journal a few years hack, 
under the title of Artisans of the Fast,” I fully 
described the method of boring the sticks for 
Turkish-pipe stems. some of which are more than 
6ft. in length, in order to reach from the sitter ona 
divan to a tray placed on the floor for the reception 
of sparks or ashes. The proceas of truly drilling up 
the sticks, though seemingly rude. is both expedi- 
tious and accurate. It is this: the stem must be 
perfectly straight; if not it must be made so by 
steaming or bending the crooked parts under fire 
heat. The drills are made of soft iron wire, as these 
may be very easily kept sharp by a file. The cutting 
end of the drill is flattened out, so as to make a hole 
abont one-fourth larger in diameter tban the hole to 
be bored. Attached to the other end of the wire is 
a wooden pulley, exactly like an ordinary cotton 
reel. The wire stem of the drill is driven only about 
a-fourth way down the hole in the reel. Ina wooden 
block fastened to the floor is driven a wire spike 
that fits the hole in the reel. Drills of several 
lengths are used in boring a pipe-stem, beginning 
with a short one. The workman sits on the floor, 
marks an entering or centre hole in a stick, places 
a short drill to begin with upright on the spike, and 
works the drill to and fro with a bow, consisting of 
a cane and leather thong. The borings fall down 
withont the necessity of removing the drill. which is 
changed for a longer one as the work progresses, 
Some little knack has to be acquired. This princi- 
pally consists in allowing the stick to slip round 
slowly in the hand, otherwise a straight hore cannot 
be maintained. The stick is grasped with the left 
hand about a foot above the work.—F. H. WENHAM, 


(83053. |—Colouring Water.—Try one of the 
aniline dyes.—Novus Homo. 


[33053.]—Colouring Water.—This is another of 
those vagne queries that give much needless trouble 
in answering, and bring, I should think, but little 
satisfaction to the querist. (See my answer, 32943, 
p. 275). Brazil wood boiled in water, with a little 
sodium carbonate, will give various shades of red 
according to time and strength. So will cochineal, 
mnadder, &c. Litmus colours water blue, but on 
addition of an acid it changes to bright red.— 
DAGHBERT. 

(33053.)—Colouring Water.—Make an infusion 
of red cabbage, and add sulphuric acid till the 
colour becomes bright red. This forma a precipi- 
tate after some time, batit can then be filtered, and 
will remain clear. It will require plenty of acid. 
Dissolve carmine in a strong solution of ammonia, 
and ald water sufficient. The depth of colour in 
both these preparations of course depends on the 
qnantity of water in proportion to other ingredients. 
—Us. 

e e Hydrogen. — Tou may 
obtain this gas by pouring dilute hydrochloric acid 
upon a metallic sulphuret, such as that called crude 
antimony. It will keep a short time over water, is 
colourless, transparent, inflammable, and quite irre- 
spirable.—FRED W. MUNCEY. 


(33054.]—Sulphuretted Hydrogen.—This is 
prepared | y eanne salphur and iron filings together 
in a crucible, or by bringing a stick of roll sulphur 
and a piece of white hot iron into close contact one 
with the other. Either way a compound is formed 
of one equivalent of iron and one of sulphur, which 
yields sulpburetted bydrogen on being dissolved in 
diluted sulphuric acid.—J. HARRIS. 

[33054.]—Sulphuretted H yarogen. “ Kap- 
pa is a student of chemistry, sure 7 his textbook 
tells him how to prepare thia; and, if he is not, it is 
bardly advisable for him to meddle with so poison- 
ousa gas. Take 88 parts (grains, drachms, &c., 
according to quantity wanted) of ferrous sulphide, 
and 100 parts (by weight) of sulpburic acid. Fit a 
flask with a good cork (caoutchonc is better) and 
bent tube. If wanted in the state of gas, collect it 
at pneumatic trongh (not a lead-painted one) over 
warm water, or by downward displacement — f. e., b 
passing the gas to the bottom of receiving bottle. If 
a solution is required, pass the gas into one or more 
bottles full of water, which absorbs about three 
times its volume of the H:S. The books recom- 
mend you to add the acid in small portions through 
an acid funnel; but it is best to add it all at once, 
diluted with two or three volumes of water, and 
immediately fit in the cork and tube. No heat is 
required, and all this should be done in the open air, 
where the wind may quickly carry away any gas that 
escapes. 528 grains FeS + 600 grains H,SO, will 
yield 204 grains H:S, or about two gullors, enough 
to saturate six pints of water: and alao 1,668 grains 
FeSO, when crystallised. There are many other 
ways of making the gas.— DaGHBERT. 

[32055.)-8ticking Paper Labels to Cloth— 
Take button shellac and methyluted spirit, adding 
the spirit till it covers the shellac, placing in a tin 


pot, and stirring over a gas stove. When liquid, lay 
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on evenly with a brush, and lay out to dry. When 
nsing, a hot iron placed on the back of the cloth is 
all that is needed.— Paper CUTTER. 


[33055.J—Sticking Paper Labels to Cloth.— 
Has the qnerist tried litharge boiled in oil? That is 
the adhesive matter need in the sticking-pluster of 
the surgeon, and I should imavine it would answer 
the purpose in this case, as it certainly would adhere 
on the application of heat. Any chemist coald 
supply the litharze, but if Peardon“ is desirous of 
making it himself I will instruct him how to do so. 
—J. HARKIS. 

[33058.]— Telescope.— The best thing to do with 
the 5in. is to mount a 2in. focus concave for eye- 
piece. This will give you a fair working teleseope. 
and would, in fact, be the best thing you can do with 
it.—W. J. LANCASTER. 


(33057.]—Henry Andrews, Almanac Maker.— 
— The engraved portrait in the possession of 
“E. C. H.,“ was probably issued with Moore's 
Almanac ” of the same date, 1788. Francis Moore, 
Physician,” was not a fictitious personage. it being 
on record that he ‘* was the original compiler of the 
well-known almanac bearing his name, and that he 
died in London in 1724.” After his death we are 
told that the work was wrote and continued by Mr. 
John Wing, and afterwards by bis son Tycho. both 
of Pickworth, in the county of Rutland. Mr. Tycho 
Wing died in 1750, after which it was written and 
compiled by Mr. Wm. Harvey, of Knipton, near 
Grantham, for Mr. Vincent Wing, who continued 
and wrote it for him till abont the year 1762, after 
whose death Thomas Wright, of Eaton, near Melton 
Mowbray, was employed.” The latter individnal 
“had the audacity to assert that he bad been the 
only compiler of Moore's Almanac for nearly a 
fourth of a century from papers and information 
communicated to him by Mr. Moore.” Mr. Henry 
Andrews, stationer, of Royston, who died in 1820, 
aged 76, had during the 40 years previous manu- 
factured Moore’s Almanac for the Stationers’ 
Company, and it was in the issue for 1788 that con- 
tained on the last page a ‘‘ Rebuke to Thomas 
Wright,” respecting the assertions he had made, and 
denying that this pretended astronomer ever calen- 
lated the eclipses, &c., for the ‘ Almanac,’ being 
incapable of doing them, so that any almanac 
published under the name of such an impostor must 
be false and counterfeit.” To make the rebuke 
additionally warm for Thomas Wright, and at the 
same time a Oy slight weakness of his own, 
Andrews appears have issued bie portrait with 
the Almanac for that year.— GEMINI. 

[33062.] — Zincography.— There are two pro- 
cesses—one called zincography, the other anastatic. 
Bat zinoography is used mainly for letterpress print- 
ing, while anastaty is a substitute for lithography. 
For zincography the plate is grained according to 
the fineness of the work to be done, the drawing is 
then drawn on with lithographic crayons, and rolled 
up with lithographic ink with which bronze has been 
ground. When rolled up sufficiently it is dusted 
over with resin pomier. and etched, rolling after 
every etching till the lines stand boldly in relief. 
The light parts are then cut away with gouge and 
chisel, as in stereotype, and the plate mounted type- 
high, then put on machine, and worked. In the 
anastatic the plate is polished, and, the drawing 
having been done with anastatic ink, the paper is 
damped with pure .acid, and laid between blotting- 
paper at is better to damp two or three times—then 

ransferred between steel rollers, with heavy pres- 
sure, the drawing tben pulled up, and plate wiped 
with water sponge, all marks and dots taken out 
with stick of slate-pencil and sand-paper: then 
rolled up with litho ink, etched, gummed up, and 
let stand for an hour or two, to let work settle, and 
protes in litho press in ordinary litho manner. 
en going to print in colour, wash out with tur- 
pentine, and roll up in the coloured ink. For long 
numbers transfer on stone, asit is much easier, Any 
other information I shall be happy to give.—PAPER 
CUTTER. 

[33062.]-—Zincography.—Did G. A. P.” take 
the precaution of applying gum to his plate before 
“rolling up?“ Thin varnish should be preferable 
to olive oil for rabbing down ink. For the sake of 
“G, A. P., myself, and other amateur zincographers, 
I should be glad to know of a treatise on this subject. 
—D’EvLYNN. 


33064.]—Oroide Gold.—A very good imitation 
gold may be made by adding 10 parts of aluminium 
to 90 parts of copper, but all these alloys require to 
be (and generally are) gilt.—Os. 

[33070.|—Protecting Iron from Nitric Acid. 
If you can, dip the article into the strong acid: 
this seems to induce a passive state in the iron, 
which may then be placed in a weaker acid without 
change. Nitric acid of specific gravity, 1°38, has no 
action upon iron at a temperature of 31°C. ; ordinary 
strong acid at 1°42 has no effect at 55° C. (Thorp:). 
—DAGHBERT. 


[33074.)—Chemical Examination.— Ton can 
enter yourself for the examinations of the Scienca 
and Art Department, South Kensington. For in- 
formation apply to the secretary. The best books 
would be Galloway's Chemistry, firat and second 
steps. These will give you a good practical know- 
ledge of analysis, together with all the requisite 
caleulations.— Os. 


[33074.] — Chemioal Bxamination.— You may 
ify yourself for following the profession you 
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wed solder.” I have often- 


or must I send him (the readily attacked or gna Ie 
T have | noticed the ends of wires, 80 ered, quite rotten, 
readers will kindly explain. 


iece to magnify 200 times, 
ional chemists. ian) particulars about my object-giass, Ko., as 
read that the m ifying powers are different on different | shall be glad if some of your 
hat I shall have to send my —READER. 
in Small Boats.—I read with 


di ciety of prof 

y,” asociety of pro essi 
he admitted, you will l 

examination, by which, if you succeed, you establis 
for yourself the right of practising as e 


[33110.]— Steam 

pleasure query 32968, „Aquarius, in last number of 

ENGLISH ` e of steam in 8 

boats. Ifor one would be most anxious to use steam 

my small pleasure-boat, but the principal drawback is 

not knowing how to i i 

know the power of engine, size o 

and how to apply the power, whether it should be ascrew 

or paddle. ` Aquarius would kindly throw 

some light on the subject for me. ar 

Akt. Lin. beam, light built. I would also like to know 

what might the fittings cost me, as I think I could put 

them together myself, being & bit of a mechanic. If there 

were some working drawings given through our most in- 

structive and valued paper of small engines, &c., suitable 

for the above purpose, I have no doubt but that they 
many like myself that have a 


would be appreciated by 


object-glasses ? I suppose t 
eyetube to have the glass fitted. for it would be very in- 
convenient to send the whole instrum 


DENT. 
— Cylinder for Phonograph.— Would 


| 33096. 

Mr. Shelford Bidwell kindly tell me w 

sary to have the cylinder made of brass, and whether a 

ps hard wooden one would not do as well, the latter 

ing much cheaper ? i 

honograph according 

in cutting the thread on the cy 

away in patches. cast and not wrought. 

I suppose it ought to have 1 

ferrotype plate bulge a little when fixing the point upon 

i injure the vibration ? I can 


it. Will this materially inju 
r drum tolerably tight. It gives a little 


only get my papo 
; ill it act any the worse for that E 


present far from perfect, yet i N 
‘able for you to join it, for despite its failings, 
both many and serious, it 18 undoub i 

the right direction—Viz., organisation amongst 


lucid and comprehensive manner, an is, 
bly the standard work on the subject-— 


L, . 
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UNANSWERED QUERIES. 


and the Fly.—I have s 
i readers. While sitting 


po 
t half that | little fact for our natural history 
“listlessly „ in the garden the other day I sawa spider, 
33097.|-Indiarubber Binding for Books.— inch from it a little fly about tin. long, 20 
i ‘th the manner of doing this and I waited, as King Bruce did, “to see what the 
2 | would do.” The little fly walked boldly up = ma; 


Will any one oblige me wi 
rticularsof the solution ? Where is this last procurable 1 
des the binding spoil with time like most rubber goods ? | and touched one of his legs, and, strange , 
b ig Would this indicate that the 
his victim under 


tinfoil is? I procured some at 
ing to his direction, but have 


thickness by me. Will 
The numbers and titles of queries which remain uname 
seared for five were tod inserted in this list, and if still 
our weeks afterwards. We trust 

; > bi 


are 1 
our readers will over ha list, and send what inf 
they can for the benefit of their fellow —STITCH. 
neee [33098.1—Telemeters or Range Finders.—Can 
any one tell me i Nolan’s method is that adopted now in 3 key? The spider was 4 8 one.— 
od is khat as of Adye’s and | * (33112,]—Dialling gen fo. F.R.A.S.” kindly give 
construction for finding what latitude @ 


the service? How can I obtain 
The gnomon is want- 


our last Theo. Izod has answered 32821. 
Berdon’s methods ?—J. M. B. 
e.—Will some one | given horizontal dial is meant for 
near as I can measure, are 


dine 


13. Collecting Insects! Eggs, p. 611. 
„ Battery, 612 33099.|—The Dipping Weedle.—W ) 
be kind enough to tell me what kind of dipping needle is | ing, and the hour-angles, as 
tions of the Aurora, and give me an idea | 12°, 25°, 38°, 53, 72, 90°. By a formula given in E. M., 
and a table of logsines in“ Moorea 


Pumping Engine, 612. 
612. 
Vol. XVIIL., page 73, 
ian“ I have found the hour-angles for lat. 55°, 
dial. blem I 


Sand for House Floor, 
Pipen Building. 612. of the price of a good one? 
Bedstead, 612. 33100.] Permanent Green Writing Ink.— | Navigation, 

Use of Swiss Mandrel, 612. I am anxious to obtain & permanent emerald n ink. which are not those of the The reverse pro 
The Dicer’s Theory Can any one tell me how to make it? 1 have liquid ver- cannot solve for want of a table of log-tans. I have with 
12 digris, which is exactly what I want 80 far as colour goes, a fine fretsaw sawn the dial throug the meridian line, 
but I find it too faint to write with, and it soon fades.—X. intending to set the two halves the thickness of the —— 
I should be greatly mon apart, which had not been done, and must surely have 
1 aff correctness of the indications. —ARGENT 


33101.) Inj rende Condenser 
a slight sketch of a 


obliged if some reader would give 
Trene for a 20 


SABLE. 
denser and air pum A ikapa ta h.—To Mr. SHELFORD BID- 


i Costs, 612. 
New York to San Francisco, 612. 
have constructed & phonogra h as d 


Calico Printers’ Clay, 612. ood injector con 
Books 8 44 61 Manufacture, 612. -p. single cylinder oscillating engine ?—GEORGE Roba- wett.— 
Faule! , WAY ; : : 4 
Wood Shutters 613 à : by you, exce t that my cylinder is 3in. diameter, 
x — facture, 613 : pm Joints.—To SOLDER AND INSULATE. | threads to inch, but fail to get it to § I have got 
Question, 613 Win some one give an amateur the details of the best | what I thought to be the marks on the tinfoil, but on 
: method of soldering copper wire joints for electric bell and it before the point attached to the 8 
d of insulating them ? What is the | nothing but a rubbing sound, and when done quickly 
sometimes a low musical note, aud if I passed of the 
uced much the 


telephone purposes, and o 
best kind of solder and the way o 


(33103. ] — Wheelmaking- 
nal wheelers be kind enoug to inform me what is the 


Sugar, 615. 
— 613. 


_—To Mr. Fennessy, 615. 
ed, and it is 


it over the po 


eis for gun ’ 
Purttying Naphtha, p. 175. — ote tor tinfoil of weigh 
/ uted before putting them together? If 20, or tinfoil of weight you men 
Basil Portmanteau, 175. iat ds Due benefit re Ped? Any further information for ver than the paper of the Excuse MECHANIC, 
Deu 175. That will aid me in making them by hand will o has a rough appearance: Should the points be exactly on 
. 75. PRACTICAL WHEELER. a line with centre of cylinder? If you could give me any 
I havea 5S4in. Pre oat hints which you think would set me right I would be 
a . Premier, | greatly obliged.—R. E. Sprott, Dromore, Co. Down. 
(33114.]—Blectric Bells.—I have an electric bell, 
seem to be very weak. What 


i Could a spring be i 
the backbone, as springs of this the bar magnets of which 
shall I do, and how ? Also how long do they last i. e., good 

ones, as I believe mine are? This one has been in use 
nearly a year.— W. . 8. 

[33115.]—Black Boar 

i paint it, wou 


Mode of oting, 175. 
Purification of Manganese Chloride, 175. 


Sir Ima ewton’s Magnet, 176. 
Fern, 176 


. — Cleaning, 176. 
tical, 176. 
Case Materials, 176. 


Acetic 

Violin, 175. 
iv 
N 


d.—Having a black board, and 


height, but even with it I. ar 
i ierk, which is ver liable to 
Id any cor ondent give me 


Foreign Packing } 
L. B. and 8. C. Engines, 176. into the saddle without a jerk, 
Welding Steel, 176. tilt the fork forward, and 80 to land me on the ground, | desiring to re 
Reflected Light, 176. Any hints will be acceptable to—ALPHA BETA. any information as to Yat sort of priat or enamel is 
Kaolin, 176. 33105. Phono graph.—! have made a phonograph, used in order to get a smooth surface suitable to write on 
Water Finding, 176. but on adjusting the reproducer the style makes such a with chalk ?—N ERO. 
ee scratching that it effectually drow n the words. I have (33116.|—Fquatorial and Lightning.—1I should 
———————— wrapped in inrubber round the, spring before screwing it | be glad if ““ Sigma,” or a, me one else competent to advise, 
down, and put an indiarubber ring to P lightly on the | would tell me Thether there is any danger of the high 
QUERIES spring, but to ne purpose. Can any one tell me iron pillar of an natorial being struck b lightening, 
À rem nuisance — & · G. H. especially when the observatory is a little height from the 
Ani (33106. —Coal Waggous.—l eder be maen, if | ground p—BRICEWALL. 8 i aS 
1 k emoving ew from Paper.— | some of our readers would give me the names o e prin- (33117.] Chamber rgan.—I am about to b a 
can re mildew oe — Aging cipal railway companies who carry coal in their waggons | chamber organ of 44 octaves (CC to f), to contain the 
it P— MILDEW. for merchants. Te best size 8 bee — 6, 8, or 10 tons, following stops :— 8 pane 25 
] TEN : i . A . 
"[33090.]—Arithmetical Rule Wanted.—Will | Pro or dead buffers ? gee ee ae Diagana 8 oo ee O to f. Skt 
some of y correspondents give me a rule in arithmetic 133107.) — Phonograph.— Mr. Shelto idwel s PS oh ood tenor C to 8 8f S 
— — the following ? A locomotive with driving generosity in offering his assistance for the benefit of 3) Liebli Gedact (wood) nor t. 
e. lft., what distance oes the | those desirous of making an instrument for themselves (4) Flute (wood, lower octave stopt) CO to fs 4ft. 
əmpts me to seek a little further information. I have | _ (5) Spare slide f tenor C fs Skt. 
t from his description, but Will any correspondent yersed in these matters kindly tell 
i ects | me how small I can make the sound-board ? Can I get it 
h? I am not 80 par- 


5ft. diameter “9 
vel in one revolution J. V. . 
inte Aft. 6in., or even 4ft. in lengt 
i but I should refer it not to be more 
osed in 8 


mire of Pin raising Water-—! 
> ee yg oly the results 
l tour reader would inform on what engine powes of the iron diaphragm and point on the tinfoil when 
= ber anges er wut men 4 2 N speak in a very igh tone, but is there not a great diffi- N gos to depth, aia 2 
— g in heg — aaia aid Poeg, | culty, in „Ating the second point to the exact depth re- * 3, 4, and 5, to be enclos: well box, 
BERT. bo app but not by * P e te to insure & ropetition, and at the same time louvres of which are to be at the sides of organ. I am 
: avoid the noise uced by the constant rubbing of the thinking also of adding two octaves of pedal pipes (Eyra 
23 achromatic object- | tinfoil against the point, which mast interfero with the midosa * re long erbt N= Rahs + Me — L- 
nees of which I am ware | mou o sound-board orm roof 
articulation P| The ony Pa men he desoribes | box. ), the sound vtrioted as to height, Jan pedal 
in so small an organ? Can any one 
by foot as I 


existing between my instrument and the one escri 
are :—l. i t ha—size of hole pipes be of much use 
is žin, at the outlet. 8. I have made my second recommend a method of blowing this organ 

diaphragm of will parchment. 3. Instead of having a cannot always be getting some on 
r rim to carry the paper resonator, I have used as there will be no room for 
t slips of brass, which are held by the brass bot t 
flange.—ZEICHNER. is to be electric to save complication © Perg — 

sies J— Am RU Prins oa Mele lastiy, what w pier: , 
Description Of, nastatic Printing, Pp r. is the scale? Thoo diapason pipes 
h, I perceive that the so-called anastatic on 24 inches of a a am Aral of making the sound- 
board too small lest there should not be enough in it. 


printing of the present day is nothing more nor less than 
i . Mr. Cowell says that in heen ee it | —Gornic 
i e repro- s , 
en 21 [33118.]— A Universal Telegraph.—Under this 
i X., a telegraph invented by 


_ [33002.J—Telesceo e.—I have a 
glass, Sft. lin. focal length ; also an eyepiece comp ete, 
containing $on ng zin. in dia- 


ns next to the eye is gone. The g 
convex than in the other, and 
round with a blue colour. I have 
‘a microscopi? object-glass about }in. diameter and 

focal u. Oan I manage with these to see 
at 1 yards? If some one will kindly tell me 
1 require to make the large eyetube complete 

much obliged, us at pr t 
out of focus (throug convexity, I suppose). 
ass has the name of “T. Do 
the Art Union of 1845. But it appes l 
tion of old prints was to ed only by such compli- 
cated chemical processes lost to the world) 
that it is now altogether abandoned. A friend of mine, 
n Frenchman, tells me that he believes 5 the anastatic — 12 A BI ia fron 
rocess is used in some laces in France. s 

1 ours” inform me if Aa knows of this proce’ being now moved round until arrested by & second movement of the 
used anywhere, Or if it is utterly defunct ?—D’EVLYNN. handle. By u third movement both indices were breught 
: wires of Electrical back to zero. } complete the description of 
ITO this wonderful instrument an tho ism P 


the statement made that no 
te the indices on th 


tters on Metal Plates. 
nery was needed to actua 


r in Le Pla 

some one be good enough to supply L- I.“ with a 

n for filling in black letters on & worn-out 
under 


y— Cleaning Bicycles ean any correspon- 
best powder, Xe. for cleaning and polish- 

the surface o the steel ?— 
hank Mr. Harris 


rgsil9.]—Brewing—T have tot A 
j queries, and trust 


Apparatus. 
already for kindly replying to previons 


graph Construction, p ) rir 4 
i y with a twisted joint, 


— ~ * * e 
“rzs095.1— @yepiecs, to A.S. 
concerning the power available 
electrical purposes 18 jointed usuall 
with silver. as the met: 


for answerip my question 
N but I should be still more obl 


on my -o 
to him he will tell me how to purchase an eyeglass of, f 
Must I write to an optician that I want an soldered where practicable 


Go 
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he will not think me troublesome in addressing myself to 
him for further advice. In a small brew-house (2 qr. 

lant) I should like to know if the advantages of brewing 

y steam are sufficient to make it desirable to fix up a 
boiler, and, if so, what size boiler, and what make would 
be advisable ? Mr. Harris may remember that he sugges- 
ted an iron tank for boiling the liquor, but, as I pride 
myself on a pale golden ale, would it not be liable to dis- 
colouration through rust P—HomeE BREWED. 


[38120.] -Rendering Woodwork of Boiler- 
Room fireproof.—Could any one inform me of the 
best means for rendering the woodwork of a boiler- 
room as much fireproof as possible? Is there any good 
fire-resisting paint P—L. S. Y. 

(33121.J—Violin Varnish.—Would some correspon- 
dent give me the name of the best kind to use for 
this purpose, with the mode of laying it on? I want to 
revarnish a violin, which I scraped the varnish from with 
a piece of glass, for the reason that the sap had never 
thoroughly dried. It must have been varnished before 
the sap had properly dried out of the wood, because the 
tone is very harsh even after all the rasping it has re- 
ceived.—BamsTaaL, ; 

(33122.]—Mineralogy.— Would some one kindly give 
me some information about any or all of the following 
minerals, telling me where they are found, what they are 
composed of aud the uses (if any) of each—rorelite, 
euchroite, erinite, margyrite, minium, fayalite, fluellite ? 
—A WOULD-BE MINERALIST. 


[33123.]— Brown Coal.— Is there such a thing as 
brown coal? if so, is it ever used as fuel P how does it 
differ from common coal? where is it found? what are 
its properties P—A WObLD-UE MINERALIST. 


[33124.]— Screw Boat.—Would some correspondent 

kindly describe how to build a small boat to carry two 

ns and a dog, with small draught of water, suitable 

Por shooting purposes, screw to be worked by hand ? Also 

where screw and fittings could be purchased ? or descrip- 

tion as regards size &c., as they can be cast specially, if 
not procurable otherwise ?—SrorTsman, 


33125.]— Painting on Silk.—Will any one kindly 
tell me what preparation to use, so as to make water- 
colour painting on silk permanent P I have been painting 
on silk and satin, flowers and foliage with moist colours, 
but find they rub off ina very short time. I have tried 
gum and that fails.—Anon. 


[33126.])—Microphone Construotion.—Will some 
reader of the EnciisH MrcHanic who had success in 
microphone-making, kindly help one who has been 
favoured with lees of good fortune’s bounty? The best 
microphone that I have made has the vertical piece 
of carbon, about ljin. long, with a section of Min. x tin. 
The blocks which it touches at each end, are rather less 
tban a cubic inch in size, and all the three pieces are of 

rbon. With this instrament—and this is my best 
f have not been able to hear speech articulately enongh 
to on conversation, and the words are almost 
drowned with an unpleasant click click. The telephone I 
use has an ordinary bar magnet jin. x 4in., with a coil 
of No. 36 wire, and a ferrotype disc. I have tried a soft 
iron bar in place of the magnet, but with no better result. 
And I bave used battery power, varying the strength 
from one cell to size of a Smee's battery. What is the 
matter? Is my microphone, telephone, or battery at 
fault ?—A. A. WaTKINS. 


D33127.]J— Dye Cups for Short Sight.—Oan any 
one tell me if these are efficacious ? Also what isthe prin- 
ciple of their use? Can I make them myself, or contrive a 
means on the same principle? I see glowing testimonials 
in their favour, but cannot afford the advertised eye cups, 
unless by long pinching.—BLINDWORM. 


(33128.]—Photographic.—I send the enclosed 
cutting from a newspaper ; perhaps some of your numerous 
readers might be able to give additional particulars as to 
the new process. It would be very desirable to be able to 
take advan of it during the present season: — 4 New 
Invention in Photography.—An invention which simplifies 
the out of door practice of the art of pho phy may be 
said to have claims to the attention of tourists and 
travellers, as walll as that of the professional operator. To 
carry the bottles, liquids, and other appliances at present 
required necessitates troublesome baggage, but much 
of that inconvenience can be avoided by the use of what is 
called dry bromide of silver emulsion, an invention of M 
Chardon, of Paris. pre tion, a mixture of 
collodion and the silver salt, wil] keep an indefinite time 
in bottles excluded from the light, and does rot suffer 
from varying temperature. When required for use, 
the bromide 1s mixed in certain proportions, with ether 
and alcohol, the plates are coated with the solution. and, 
as soon as dry, are ready for use. They require no further 
preparation, and retain their sensitiveness through many 
months, but, of course, must be carefully kept from the 
light until employed. The image may be developed imme- 
diately or {after the lapse of weeks, according to cir- 
cumstances.’’—PHOTO. 


($3129. |~A eronautics.—This subject has been un- 
stirred by would-be flyers for another period. I will give 
it another start if you one me and insert this query. 
It is my favourite study, and I Lave experimented for a 
solution during the course of the last twelve years; and I 
made a machine three months ago which gave me 
gatisfaction in its performance, and convinced me that it 
is quite possible for man to rise otf the ground and propel 
himself through the air by means of machinery, and have 
as much control over the machine as to go in any direc- 
tion like a humble bee, In that insect’s flight, speed 
makes up for surface, so I made a make up for surface 
in this model, half a square foot lifted two pounds and a 
half four feet perpendicularly in one secend. All the 
experiments I made, prove that revolving inclined planes 
are to be the propellers of the future aérial locomotive. 
The machine is driven by two springs of equal power, 
working separately in opporite directions; their strength 
is about equal to ten pounds each, and will lift at any rate 
Ib. each by the vanes, but with a nicer constructed model 
they will lift more. May I now ask Mr. Brearey, am I 
farther advanced than he P—Roperr MILNE, Miinfield, 
Elgin, N.B. 


(33130. ]—Lightning Conductors.—Would some of 
our readers kindly give me some information on fixing 
l] uhtning couductors on chimney shafts, and oblige—T. W. 


[33131.]— Newtonian Reflector.—I should be 


answer the following queries respecting above instru- 
ment. 1. I suppose that the flat mirror is first ground 
and polished truly plane, and then is cut or ground to an 
ellipse of the required size. Now will sone of our readers 
tell mo how this cutting or grinding is most easily and 
accurately effected, without in any way injuring tho 
polish and figure of the flat? 2. Give some good tests, easy 
of application, by which I may find whether the figure of 
flat mirror is a true plane or otherwise. These tests to bo 
applicable without the flat being placed in a position in 
the telescope. 3. What would be the most suitable nega- 
tive focal Jength for a Barlow lens to be applied to 
a Newtonian, the speculum of which is 61 in. diameter and 
6ft. focus? 4. What is the construction of the achro- 
matic eyepiece used with reflecting telescopes: are they 
identical with the Berthon achromatic eyepiece ? 5. What 
would be the most suitable size of finder fora telescope 
of the size mentioned in query 3? State diametor and 
focal length of object-glasss, and best kind of eyepiece 
with focal lengths of component lenses? 6. (And Mr. W. 
J. Lancaster can perhaps best answer this), what is 
the standard internal diameter of eye tube—that is, the 
tube into which the eyepiece slides ? I suppose there must 
be some standard size for the above, or else I should not 
be able to apply one maker's eyepieces to the tube which 
those of another maker fitted.— PERTRECT FLAT. 


{33132.]—! athe.—Will some reader say whether it is 
possible to make a rmall wood-tarning lathe that could be 
worked with both feet sitting? Please give size of frame. 
Would a 2in. crank do, and should it be as per following 
sketchP Should the treadles be hung in front instead of 


back as in ordinary lathes? I have some idea how to 
make it, but am not sure whether I should have powcr 
enough sitting to work it. If some of our readers would 
kindly answer this question they will doubtless interest 


many who, like myself, are standing all day and would 
like to sit to work in the evening.—P. R. V. 


(33133.]— Bicycling.—I would be much obliged if one 
of our bicycling friends who has had some experience (a 
secretary of an amateur club, for instance) would give 
me a little advice on this subject. I am about to buy a 
bicycle, and, knowing nothing about the cardinal virtues 
of a good one, am oonsequently greatly perplexed among 
the many varieties offered for sale. 1. Is it possible to 
get decent second-hand bicycles? 2. How is it that some 
makers advertise full size (52in.) bicycles at very low 
prices—c.g., tLe Mercury bicycle and the Desidera- 
tum’’ bicycle—compared with most of the Coventry 
makers? 3. What are the parts to examine when selecting 
abicycleP 4. Is it possible to learn to ride on a spider, 
or must one first mount a body-jolter? - PEGASUS. 


(33134.1— Nickel Plating.— Would any rendor 
kindly inform me how to nickel plate brass, steel, &c. P— 
I@NORAMUS, 


[33135.)—Ph. D.—Will any reader of the ExdLISRH 
Mecuanic be kind enough to inform me what are the 
necessary qualifications for becoming a Ph. D.P? What 
subjects is it mecessary to undertake, and of what diffi- 
culty is the examination? Any information on the sub- 
ject will oblige—OHEMIST. 


. shall be very much obliged if 
any of our readers will answer the following :—I am fixing 
some piping from some large tanks of water to a fern 
case, and am intending to make a fountain at the end of 
piping. Now what I wish to know is whether I shall gain 
any pressure by taking the pipe to the top of a high wall 
and down again so as to form a siphon. There is only 
about 3ft. difference in the level of fern case and tanks.— 
REHCRAF,. 

(33137.]—Glass Reeds for Harmonium.—Could 
toughened glasa be made into reeds for barmonium ? 
What would be the probable result as to tone if it could 
be ?—J. FORWARD., 


188188.] — Testing Sin. O.G.—Will F. R. A. S.“ 
give a few stars for testing a 3in. Wray? I think all but 
one of those he gave in No. 666 are gone for the season. 
Is Lambda Ophiuchus a test of severity? It appears just 
on the point of division with about 170; the upper looks 
reddish and the lower steel blue, the latter cousiderably 
smaller. In accordance with his advice to A Poor Stu- 
dent“ I have just obtained Proctor’s School Atlas,” I 
should think it is a marvel of cheapness.—Trxay, 

[33139.]— Power of Astro Byepiece.— I shall be 
very glad if one of your very able correspondents would 
make it plain how to get the power of astro eyepiece. I 
see it stated 100 x 23 = 275. I am at a loss to know 
what the 100 is, or how to ascertain whether my glass is 
40 to in. or 100. Mr. Webb’s directions leave out the very 
point I want to know—how the ascertained divisions are 
multiplied. A simple answer would help mein making 
another— EYEPIECE. 

[33140.]—Decimals.—I wish to know how to find 
examples value correct to five places of decimals — 


1 1 
16 x ( 35 taxed a7 + ko.) ate: 
Answer 3°14159.— Boers. 


(33141.1—Mathematical.—Will some one kindly 
solve for me 


=a+b ) 
a | 


Also simplify— 
( + 2 


2 b c \2 ce a\3 
+ (2+ 4) +(2 + 2) 
b a ) c b a c 
a b ( b c ) ( c a ) 
. f a 3 „ 
6 j ~ ) c b a c 
Mr. Proctor was once good enough to solve a somewhat 
similar exnmple, but we miss his contributions now.— 
EQUATION, 


(33142.1—Solid Ink.—Could any brother-reader 
kindly inform me how to make solid ink, and how. to cast 


much obliged if some of our correspondents would | the same for propelling in pencil case P—J, FORWARD. 
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83143. —Wine.— No Name has in No. 32756 
kindly given two receipte for wines. Could he kindly give 
the modus operandi? Also how unfermented wines are 
manufactured ?—J. FORWARD. 


(33144. 1—Indiarubber.—Is there any remedy for a 
“ sticky” indiarubber coat, or for one which is in the 
opposite extreme and cracks ?”—GRaTEFUL. 


{33145.])—Marking Ink— What sort of ink is used 
with types for marking linen, &c. ? Information as to 
the above is requested by— GRATEFUL. 


[38146.]—Honeysuckle.— Will some botanical reader 
supply information on the following? The honey- 
suckle is pentandria, monogynia— i.e., has five stamens 
and one pistil. The azalea is, I believe, a species of honey- 
suckle, the yellow specimen of which (from which, I pre- 
sume, the other varietics have been raised by superior 
culture), has accordingly five stamens and one pistil The 
pink variety, bowever, has greatly enlarged petals, and 
eight stamens instead of five. As a general rule when 
the petals are increased in number it is at the expense of 
some of the stamens, which are accordingly diminished in 
number. Thus the common hawthorn is icosandria, 
monogynia, having 20 or more stamens, while the double 
hawthorn is only diandria, having only two stamens. 
Query: How does the pink varicty, with greatly enlarged 
petals (though not double corolla), get an increase in the 
number of stamens ?—Wm. WiLsoN, LL.D., Chester. 


(33147.] — Patent Leather.—Can any of your 
renders describe the process of manufacturing patent 
leather P The question has been asked before but was 
not answered. By patent leather I mean polished leather 
ench as is nsed for carriage dashboard, boots, &c.— A 
CONSTANT READER. 


[83148.]—8. D. and G. W. R. Train Service.— 
Can any of your renders kindly inform me in what year 
the service of trains from Dover to Birkenhead (S. E. and 
G.W.R.) was instituted, and when and why it was 
discontinued ? Also what were the times taken on the 
Reading Branch of S.E.R. ?—F. C. F. 


(33149.]—Paint for Cart.—I want to paint and 
varnish a tax-cart, and stripe it with white or vermilion. 
I will thank some friend to give me instructions how to 
do it. I have no experience in carriage painting, bat can 
paint a picture in oil.— E. B. F. 


n and Earthquakes in 1877. 
— Will the author of the article on this subject oblige by 
giving the number of Natursorscher in which M. Fuchs’ 
paper occurs ?—JoHN J. Laks. 


{33151.J—Drying Oi].—Can any of our chemical 
correspondents tell me the chemical action that takes 
place when red lead, litharge, copperas, manganese, sugar 
of lead, &c., are boiled with linseed oil, and which is the 
strongest or best drier P— PETRO. 


(33152.] — Carbon-bisulphide Prism.—I have 
found a difficulty in renderiug a prism made of plate 
glass fluid-tight. It is intended to contain carbon bisul- 
phide, and the slips are joined by cement oom possa of 
isinglass dissolved in acetic acid. Will any one oblige me 
by suggesting a better means of joining them ?—N rmo. 

[33153.]—Hobby Horse for Crippled Child.— 
Required for a little boy, two and half an old (who for 
18 months has lost the entire use of both his legs from 
paralysis of the spinal cord) a kind of hobby horse, so 
that his feet just touch the floer, to induce him, if possible, 
to use the legs, if ever so little? I should like to know 
the simplest way to make such a thing.— DISTRESS. 


[33154.]—Harmonium Reeds.—I have commence? 
to build a large harmonium. Will some kind friend say 
which are the best reeds, and quickest to speak—viz,, the 
broad, the bent, or tho ordinary reed ?—J. F. 


ee Brake Cord.—I would he 
obliged if any one would say what is the most durahle 
brake cord for back wheel? The one sent with my 
machine, cut through in ess than a week. Also a good 
recipe for 5 rust on bicycles would be useful to 
many besides myself.—TaNGENT AMATEUR. 


[33156.]—Cupola Plant.—I am about to replace 
some old plant in a large foundry, making large marine 
casti at the rate of about 20 tons daily, and would feel 
obliged if, by the assistance of some of your many sub- 
scribers, I could ascertain which is the best kind of blower 
to use, and the best pressure to work it at? Also the best 
form and dimensions of cupola to melt, say, 6 tons an 
hour, giving full particulars of height above and below 
the tuyeres, &c.; and if there is any method in use for 
heating the blast? I have heard of such being done 
in the cupolas for Bessemer plant. I would also like to 
know the most economical system of working zo as to 
reduoe the coke consumption to a minimum. My chief 
5 ad arpa 1 5 is, there is no 

reatise publis that I am aware of on cupola manage- 
ment to which I could refer.—CuroLA. 


[33157.]—Locomotive.—Will any reader tell me the 
way to mark off slide-valve of locomotive and eccentric 
sheaf P—W. B. G. 


[33158.]—Colouring Photos.—Can any one inform 
mo in your next issue the best means for preparing photo- 
graphs for water-colour painting—i.c., for removing the 
5 8 surface without injury to the ground work) 

LD SUB. 


THERE are nearly 2, 500 flour-mills in the United 
States, affording employment to 60,000 men. 


The Howson Puddling Furnace.—We are 

iven to understand that the experiments lately con- 
quoted at the Erimus Iron works, Middlesborough, 
with the Godfrey-Howson N puddling furnaoe 
have turned out successfully. The chemical success 
has been already ascertained some time ago, but 
these later experiments were directed to making it 
successful mechanically and economically. This, as 
we have said, has now been put beyond a doubt, so 
that those works, originally fitted with the Danks’ 
machine, will soon be started with the Godfrey-How- 
son instead. As a machine, this furnace is gaining 
on the favour of those more immediately interested, 
and promises to be the commercially efficient puri- 
fying puddler of Cleveland iron so long and so keenly 
sought for. 
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ALL Communications intended for this department 
must be addressed to J. Prercs, Copthill House, Bedford. 


PROBLEM COOGXXVIII.- Morro ANYTHING.” 
(British Chess Problem Association Tourney.) 
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White to play and mate in three moves. 


PROBLEM OOOCXXIX.—By J. Preece. 
Black. 


White to play and mate in three moves. 


SOLUTION TO 425. 


White. Black. 
1. R to B5. 1. B takes R (best). 
2. B to K 4. 2. Anything. 
3. Kt to C7. 3. Anything. 
4. Mates. 

SoLurion TO 426. 

1. Q to Q B7. 1. Anything. 
2. Mates accordingly. 


NOTICES TO CORRESPONDENTS. 
Conner SOLUTION to 423 by W. H. Ferry (“a very nice 
position and required close attention.” 
AGREGOG AND T. J. AMERY.—Respecting 424 see notice to 
Arcanum in last number. Solution to 426 correct. 
That by W. H. Ferry is correct. 


CORRECT SOLUTIONS to 420 and 426 by Arcanum. 
d. I cannot your other three- mover be 
t 


done thus: — 1. Kt to G6. 2. Ru KG. g. R takes P 
mate? P moves Pimoves 


Tu Wolverhampton Corporation have made a 
profit on their sewage farm at Barnhurst for this 
year ending with March of £1,200. 


Fire wood Splitting.—A new means of utilising 
the waste wood of shipbuilding yards and railway 


sleeper prer ing works has recently been brought 
out by sre. Thos. aney and Co., Fenchurch- 
street, who are introducing Kowley's firewood-split- 


ting machine. An experiment made this week with it 
was witnessed by several n who were sur- 

rised to see that the machine apparently cut up oak 
Plocks from aleeper ends as easily as it did those 
from fir sleepers. The success of the machine in 
cutting up oak showed its value for use in ship- 
building yards, especially those near towns, 
which would consume the wood that could be cut up 
into the convenient form now common in London 
for firewood, at a nominal cost. 


More than 11,000 miles of telegraph cable have 
now been duplexed by ene English firm of telegr. ph 
engineers. 


% AU communications for the Sphinx should be 
addressed to T. Mirckzsox, B.A., City of London School, 
Cheapside, E.C. 

. Owing to the influx of mathematical corr ce a 
little time will be required for a satisfactory perusal and 
election for insertion, the space allotted jor the Sphinx 
being necessarily restricted, 


Questions. 

761.—A B is a diameter of any circle, with centre B, 
and radius B A describe a second circle, From B draw 
any straight line cutting the larger circle in P and the 
smaller in Q; join AQ. Show that the area contained 
by PQ, arc A P, and chord AQ, is bisected by the aro 
AQ.—A STUDENT. 

762.—Show that tho number Po + 10 pi + 10° p, + 
10" p. is divisible by 101 if the following is— 

Po + 10 p) — (Ps + 10 ps) + (p, + 10 ps), &0.— E. S. C. 
763.—Show that the sum of the nth roots of unity, and 
the sum of their reciprocals, are each equal to zero. 
764.—Having given z = y — , expand y in a series by 
ascending powers of z by means of indeterminate oo- 
efficients as far as aš. 

765.—A, B, O are fixed points in a right line which are 
joined to any fourth point, O. Prove that the ratios 
O Acosec. BO O: OBcosec. CO A: OC cosec.A O B, 
are independent of the position of O, 


Solutions. 


735.—Through A E B D construct a parallelogram, 
whose sides are ively lel to AC, A B, and a 
similar parallelogram through A F OD; then it is appa- 
rent that K O 61 1 the line of the diagonals of M K P G, 
and HIN E, O, G, being in D E. A C, respectively. It 
has been shown recently in the ENdlisR MxCHA RIC, by 


t 


Maggie, that the diagonals of the complemente, E A O, 
B D, meet the diagonal, G K, at the same point; hence 
also F G, C D—i.e., O B meet I O—i.e., I K in the same 
point ; hence G E, F G, converge to the same point; but, 
if they do this without being in the same straight, they 
inclose a space. Therefore, &.—Maaeiz. 

Lear angie) Tet A B, O D, be the rods; P p the 
pegs ; AO string. Let d be the centre of gravity of 
A B, the angle A P p = ¢, A G = a; draw AO parallel to 
CD. W weight at G. Three forces—namely, its own 
weight at G, the normal reaction at P, and the tension of 
the string at A—keep the rod, A B, in equilibrium. But, 
taking moments round A, we get 


Rx AP WX a cos. G0 O0. . . (1) 
Again, R x oo. - W=0 .. . (2) 


a sin 6 
Al A P = n. 2 0 eo @ o o . (3). 
Eliminating R and W between (1), (2), (8), we readily get 
coat Om a sin. 9 a in. e a 


eiu. 26 22in. 0 Co. 7 2 cos. 6 

or, cos.3 0 = }, . cos. 0 (1, . 6 = 008. 1 (a). 
(See . Statics Prob., 26 pages, 202, 203, 204.) 
—J. F. W. 


745.—Let the vertex be the origin of rectan 00- 
ordinates, the supporting axis the axis of r, and the line 
through the centre of the base when the oone is in equili- 
brium the axis of 2. If radius of base = a, height = 1 
then z? + y* — a? 2% = 0 is the equation of the conical 
surface. alling k the radius of gyration round the axis 


of x, we have n 
a — 
fa P in ds de dy. 

o 0 o 
Putting z = r cos. 0, y = r sin. 6, the triple integral is 
transformed to r 
SSES (r3 sin.? 6 + rz?) dz dr do, 


0 0 0 wa! 

and its value easily found to be —- (a3? + 4). We have, 
80 

therefore, 


= ( 4). 
But we know from kinetics that © iis the length of 


the isochronous simple pendulum, which, equated to unity, 
gives k? = z, Substituting this value in the last equation 


ve get a = 1. C. E. D.—LIID ROI D. 


scribe a segment of a circle containing an angle = angle 
40 H. The two segments will intersect in B and O. 
Through O draw the straight lines A D, B E, C F, meeting 
the sides of the triangle in the points D, E, F. Then 
angle A O B = angle C B G = angle A + angle O; angle 


BOC = angle AC U = anglo A + angle B; and angle 
AOQQO= = angle B + angle C. ci fp A CTS 
angle A = angle OC A angle OAC; and angle A — 
angle O AO = angle OC A = angle O A B; also angle 
D O B = angle B = angle OA B + angle O B A; . angle 
OAB=angleOBO; . angle OA B = angle O BO = 


— 


Ventilating Exhaust Cowls.—The report of 
the sub-committee (consisting of Captain Douglas 
Galton, C.B., F.R S, Rogers Field, B.A., M. I. C. E., 
William Eassie, C. E.) appointed by the Sanitary 
Institute of Great Britain to practically test the 
ventilating exhaust cowls exhibited at Leamiagton 
in October, 1877, was presented recently, and is as 
follows :—‘‘ The sub-committee appointed at Leoa- 
mington to test the ventilating exhaust eowls beg 
to report that they have given the matter their 
most careful attention, and carried out at the Royal 
Observatory, Kew, an elaborate series of about 100 
experiments on seven different days, at different 
times of the day, and under different conditions of 
wind and temperature. After comparing the cowls 
„ witb each other, and all of them with 
a plain open pipe, as the simplest, and, in fact, only 
available standard, the sub-committee find taat none 
of the exhaust cowls cause a more rapid current of 
air than prevails in an open pipe under similar con- 
ditions, but without any cowl fitted on it. The only 
use of the cowls, therefore, appears to be to exclude 
rain from the ventilating pipes, and as this can be 
done equally, if not more efficiently, in other and 
simpler ways, without diminishing the rapidity of 
the current in the open pipe, the sub-committee are 
unable to recommend the grant of the medal of the 
Sanitary Institute of Great Britain to any of the 
exhaust cowls submitted to them for trial. Signed 
8 Eassie, Rogers Field, and Douglas Galton.“ 

e cowls were open to inspection at the Experi- 
mental House, Royal Observatory, Kew (Richmond 
Station), from June 3 to Jane 5, 1878, inclusive, 
between the hours of 1 and 3 p.m. Lory Marsh, 
Esq., M.D., is the registrar. 

Important Decision in Patent Law.—A 
petition was heard before the Lord Chancellor on 
the 15th inst., which had it not been decided in 
favour of the petitioner would bave established a 
most dangerous precedent in patent practice. The 
case was as follows: Messrs. Pallan and others, on 
the 24th of October, 1876, obtained a patent for 
imprevements in locomotive engines, &c., No. 4123. 
In January, 1878, nine months after filing their final 
specification, they alleged to have discovered that 
some drawings had been omitted from their specifi- 
cation, and they, through their agents, on ex parte 
affidavits obtained the Lord Chancellor's permission 
to attach additional drawings to their specification 
on the grounds of some neglect or inadvertence, and 
that they were the identical drawings intended to 
have been lodged therewith. During this interval 
of nine months Mr. Crickmer had obtained and filed 
tbe final specification of a patent for improvements 
in cocks and taps, dated March 13, 1877, No. 1001. 
At the Christmas Agricultural Show, and at other 


. | places previous in 1877, articles made in accordance 


with this invention had been exhibited. Mr. Crick- 
mer was threatened with an action for infringe- 
ment by Messrs. Pullan. but on referring to their 
specification found nothing to interfere with his 
invention. A second time he was threatened, and 
on again inspecting their specification he discovered 
that additional drawings had been attached thereto 
by permission of the Lord Chancellor. Mr. Crick- 
mer seeing that these additional drawings embodied 
his invention, and that they were not described in 
their specification, at once, by tho advice of his 
agents, petitioned the Lord Chancellor to rehear the 
matter. Affidavits were filed on both sides, and 
the hearing was set down for the 15th inst. Eminent 
counsel were engaged, and his ay oer after hear- 
ing the facts on the petitioner’s behalf, immediately 
reversed his former permission, and ordered the 
drawings in question to be cancelled from Messrs. 
Pullan’s specification, with costs. 
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ANSWERS TO CORRESPONDENTS. 
— — 


*,° All communications ahoul i be addressed tothe EDrron 
of the EnciisH MECHANIc, 3l, Tavistock-street, Covent 


TD 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the qneries to which the 
replies refer. 3. No charge is made for inserting letters, 
queries, or replies. 4. Commercial letters, or queries, or 
replies are not inserted. 5. No question asking for educa- 
tion or scientific information is answered through the 
post. 6. Letters sent to correspondents, under cover to 
the Editor, are not forwarded; and the names of ocorre- 
cpondents are not given to inquirers, 


The following are the initials, &., of letters to hand up 
to Tuesday evening, June 4, and unacknowledged else- 
where :— 


Hammuan.—L. Briant.—F. W. Greene.—C. J. Jones.— 
P. Kirkup—A. B. M.—T. W. Stanier.—Incog.— 
Bartram.—Hoenikos.—E. Allen.—Garment Dyer.—N. 
Sirch.—J. E. Grandin.—Chinvarhgook.—H. E. Lans- 
-downe.—B. N. N.—W. H. Gnikrod.—F. C. F.—J. H. 
Cox.—Spot Lens.—Junius.—A. Z. O.—M. Williams.— 
‘Olare.—Brickwall.—F. King.—J. W. Gray.—Theo Izod. 
A Poor Man.—W. W.—X. X.—E. i1.—. W.—J. H. T. 
Bernard McGuire.—Chemicus.—G.—Tory.—R. C.— 
Francis Ede. — Someone. — Simon and Co.—56in. Superb. 
Nose. — Cabinet Maker.— J. H — Excise. Willington. 
—Toung Engineer.— W. E. P.— George Bell.— Fly 
Hater.— Ph. D.— F. B. S.— R. J. G.— One Interested. 
G. W.— W. J. L. -A. I. - Chinaman.— Old 8.—Braemar. 
-R. T. Harrison. — J. Phelps. — Fred. Foster.— J. D. 
Dilks.—Serambler.— Fern en.— J. T. Morton.— D. 
Toomer.—V iscarides.—Planter.—V. T. - J. R. -O. 
a Zee.—Manrico.—Vid Lover.—Ajax.— Wm. Ack- 
ro 


J. D. B. (Metzler & Co. publish a cheap manual 
of the American organ; order through any music- 
vendor.)—Nerrvous Curr. (I. Eat oatmeal or wheat- 
meal porridge for breakfast, and occasionally lentil 
meal; eat brown bread always, andpartake frequently 
of figs and stewed prunes. 2. Wo have very little faith 
in the appliances named. 3. Both the index numbers 

to are out of print. Instructions for making 

galvanic belts will be found on pp. 286 and 381, Vol. XII., 
and more explicit directions with illustrations on pp. 
509 and 526, Vol. X. As the dates are rather far back, 
we quote the shortest method given, which was com- 
municated by Sigma, and which he declared at the 
time would only cost a halfpenny for each shilling that 
would be charged for one of the belts by the maker you 
mention: — Get some copper wire, size No. 10, cut it 
into lengths of an inch or an inch and a half; solder to 
the ends of each an inch of thin copper wire or wire 
cord, and wrap a piece of fine flannel round the coppor; 
cut a strip of sheet zinc an inch wide into pieces, which 
‘turn round a rod into cylinders large enough to surround 
and grip the flannel-jacketed coppers, and solder tho 
-wires from these to the next zino in serie3.’’)—Navis. 
(You seem to be unaware that a scries of articles on 
canoes was concluded on p. 159, of the present volume.) 
—Amtious. (First query unsuitable —consult a vete- 
ri surgeon; second inserted.) - B. and C. (Vou can 
hardly have tried those who advertise in these pages.) 
—Macanrick. (Engines more perfect for the purpose 
than railway locomotives have already been constructed 
and applied to tramway traffic. A very simple and 
-effective contrivance is in use for lifting submerged 
torpedoes, and the crews of the ships in the Dardanelles 
have been well exercised in its application.)— 
‘LIGHTENING. (Colour strings can be removed by soak- 
ing the parts in alcohol; but if, as seems probable, you 
have burnt or scorched the pipe, the caseis hopeless. A 
solation of nitrate of silver, carefully applied, will turn 
the whole to a beautiful mahogany colour, as nearly 
like the real thing as F STUDENT. 
{Napier’s Manual of Dyeing,” published by Chas. 
Griffin & Co.; or a better book is Crookes’ “ Handbook 
of Dyeing and Calico Printing.” published by Longmans 
& Oo.) — TRICK THREAD. (Gum lac is probably dis- 
; by the Coccus lacca as a defenoe for its ergs, 
which are deposited in the small branches of trees; the 
-word lac is Sansorit in its origin, meaning a hundred 
thousand, from the countless insects which the Hindoos 
believe discharge it from their stomachs, and at length 
destroy the tree in which they form their colonies. In 
its natural state it is called “ stick lao;F“ seed lac” is 
pounded stick lac after it bas been separated from the 
nea iro the colouring matter extracted from it. 
This r makes lac-dye or lake, for dyeing woollen 
goods. Shelf lac is produced from seed lac by melting 
and straining it through a bog.) —-LTAuE Reais. (Frank- 
‘fort-black is the principal ingredient in the ink used by 
copperplate printers, and is imported from Germany. 
It is obtained by burning the lees of wine, and the 
finest samples come from Frankfort, though great 
uautities are manufactured at Metz, Strasburg, and 
all tm France.)—Cortous. (The coin is a Moorish 
Mitkul, worth about 3s. 1d.)—E. W. N. (It would be 
illegal, and you would soon have the Excise authorities 
dowu on you.j—Hupor. (Directions for pre aring 
animal charcoal were given on p. 476, Vol. XII. fe can, 
however, be bought more cheaply of the vendors— 
wholesale chemists and drysalters.)—G. GRUxpr. (We 
know of no book; the best makers advertise on our 
-front page, and, we believe, send full directions with 
the apparatus.) —A. O. (£15,000.)—Poor Tom. (Get 
Smith's ‘‘ British and Foreign Ferns,” published by 
‘Hardwicke and Bocue).—Poor Workman. (No good 
for celestial objects, and possibly would not be found by 
every one to answer the description given, but still a 
-serviceable glass and certainly worth the money.)— 
Duan. (Use fine glass paper and white spirit varnish.) 
H. B. F. (The makera are obviously the proper persons 
1% answer your first question. Directions for making 
tire balloons appeared on p. 520 and 613, Vol. XXIII.) 
J. H. Brass, Adelaide. (Envelope and letter to hand, 
but ao P.O.Q. enclosed).— ERTIBERE. (Hardwicke and 


ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 689. 


Bocue, Piccadilly, can probably supply a work that 
will suit you.)—L. M. N. (Send the information for 
publication that other readers may benefit as well as 
the querist.) —CRIckETE Rn. (No remedy can be applied 
with enfety.)—S. W. BURN HAK. (The drawing for 61 
Virginis did not come to hand or was mislaid.)—561N. 
SuPERB. (You have omitted the numberof spokes. Your 
letter is in type; but please send on the number of 
spokes to the inch—diameter.) 


AMATEUR PotisHeER, X. Y. Z., W. H. Birnini, S. Hunt. 
—See indices to back vols. 


Ticket, Archimedes.—Your queries are advts. 


THomas Kay, T. E. J., F. E. O., Glatton. Brickwall, 
R. J. Johnson, G. B., J. J. S., Nero, W. K., Bernard 
McGuire, H. F. R., E. Sargent. C. E., E. W. Furrell, 
A. A. Watkins, Roscoe, C. P. Bolton, F. F. C., B. A., 
and others have replied to queries already similarly 
answered. 


The Largest Circulation of any Professional 
Journal in the Kingdom renders the BUILDING NEws the beat 
medium for all advertisers of Building Materials, Artixtic require- 
ments, and Contractors’ Machinery, and fur all those secking 
situations as workmen. The number and excellence of its ilus- 
trations render it the unrivilled representative of the progress 
of modern urt, and the most complete record of ancient exumples. 
Among its contributors are the leading architects and art critics 
of the day, and no trouble or expense is spared to make it the 
most accurate und comprehensive guide to all information con- 
nected with the Arts of Construction and Design. Fr.ce Four- 
pence, of all book ellers and newsvendors, Post- free 44d. Office 
31, Tavistock-street, Covent garden, W.C. 


NOTICE TO SUBSCRIBERS. 


Subeartbars receiving their copies direct from the office are re- 
juested to observe that the last number of the term for whioh 
their subscription is paid will be forwarded to them in a PINE 
Wrapper, as an intimation that a fresh remittance is necessary, if 
it is desired to continue the Subscription. 


To Destroy Blackbeetles, Fleas, Bugs, and 
all Insecta, ne VESPER’S WONDERFUL INSECT DESTROY. 
ING POWDER, which is fold in Tin Boxes 6d. and 1s. each, or 
D- t free for 8 or 14 stamps, from the tole proprietors, G. and T. 
VESPER, 423.5, Commeretal road, London, E. The name of 
Sas is stamped on top of every box; otherwise none are 
genuine. 


TO AMERICAN & BELGIAN SUBSCRIBERS. 


%% American and Belgian Subscribers, especially when renew. 
Ing thelr subscriptions, are particularly requested to advise the 
Publisher of the transmission of the Post-office order, and the 
exact amount for which it is made le. If the last-mentioned 
precaution is omitted, some difficulty is very likely to ooour in ob- 
taining the amount. 


Subecribers in the United States and Belgium oan be supplied 
with the ENGLISH MECHANIC post free from this Office, for the 
no of 13s. (3 dols. 280. gold, ar 16fr. 300.) per annum, payable in 


The remittance should be made by International Post-office 
order. Back numbers cannot be sent by the ordinary newspaper 
post. but must be remitted for at the rate of 44. each to cover extrs 
postage. 


Lamplough’s Pyretic Saline is refreshing, 
most acreeable, ani the preventive of FEVERS, BI LIOUSNESS, 
BMALL-POX, SKIN DISRASES, and mans other aprinz and summer 
ailments, Sold by cnemists throughout the world and the 
maker, 113, Holborn Hill. Use no subsiiiute.—[ADVT.] 


TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANOR. 


6a. Sd. for Six Months and 11s. for Twelve Months, Post-free tn 
any part of the United Kingdom. 


Vols. VL, XXII. XXIIL, XXIV., XXV., and XXVI., bound in 
sloth, 7s. each. 


All the other volumes are out of print. Subscribers would do 
well to order volumes as soon as possible after the eonclusion of 
each half-yearly volume in March and September, as only a limited 
number are bound up, and these soon run out of print. 


Indexes for each half-yearty vofame up te Vol. X. (except Vole. 
II.. V., and X.) inclusive, d. oach. Post-free Ad. for 
binding 6d. each. 


%% Subscribers are requested to 
prevent their 


Holloway's Pills will render delicate invalids 
the most essential service When they suffer from bilious affec- 
tions. loss of appetite, or indigestion, through damp, cold, or 
variable weather; and lowness of spirits, sick headache, dimness 
of sight, faintnese, vertigo, resign their perplexing sway after a 
few doses of this regulating medicine. 


CHARGES FOR ADVERTISING. 
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(late Jonn Davies & Bon]. Established 1835. 
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JULIUS HALL, Patent Agent, 90, Chancery-lane, Author of 
» Practioal Suvgeations,” FIFTH EDITION, just published, cou. 
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rapidit practically equal; but all the rockets, save 
stance like gun-cotton must be superior to the 20z. or smallest, gave a louder report 
a comparatively slow burning explosive like than 3lb. of gunpowder in the parabolic 
gunpowder. The truth of the theory here | muzzle howitzer, and all decisively eclipsed 
briefly propounded was fully demonstrated | the 18-pounder. The syren, too, was beaten 
by some experiments made in 1875, when by the rockets. A curious fact was noticed 
eleven observers noted the effects produced in these experiments—viz., that a 60z. gun- 
by the firing of equal quantities of different - cotton disc gave a very little louder report 
sized powders. ithout a dissentient the | than a 20z. disc. Other experiments yield 

f | similar results; but the most remarkable 


results were those obtained by Mr. Prentice 


The English Mechanic 


WORLD OF SCIENCH AND ART.. 
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9 8 95 powder the worst a T. 


ARTICLES. 
uch a result was expected, for the raison 


— . — 
PROF. TYNDALL ON FOG-SIGNALS. d'être of pebble powder is that it burns 
que recent loss of a, Transatlantic liner | slowly in comparison with fine-grain or 
off the coast of Wexford, though large-grain powders. In 1876 the parabolic- 
happily unattended by any injury to | muzzle gun being ready it was pitted against 
gengers or crew, gere to draw renewed | some other guns, and also against gun-cot- 


attention to the subject of fog-signals. r 


varying from 6 to 25 miles heard the reports 
of the rockets distinctly—the reply from 
the 25-mile station being :— Rockets seen 
through a very hazy atmosphere; a rum- 
bling detonation heard.” Professor Tyndall 
may well say that «jt is necdless to dwell 
fora moment on the advantages of possess- 
ing a signal commanding ranges guch as 
these.” The reports were very loud at 
distances of 10 miles; and such a dis- 
tance as that should be sufficient to warn 
any vessel of her approach to danger. 
Under favourable conditions of weatber 
it means more than half an hour’s voyage 
to the fastest steamer afloat, and if during 


t | ton detonated in the open, and in front of a 
may, perha be too much to say that the | reflector. The parabolic gun, with 31b. of 
Idaho would not have been wrecked if fog- | powder, demonstrated its superiority over 
signals had been placed at suitable points | all other guns, and established its equality 
on the coast; but there 18 every reason to | with 14lb. of gun-cotton fired in the open. 
suppose that if such a warning note could | Fired in the focus of a reflector, however, 
have been heard, a fine vessel and a valu- the gun-cotton (1}1b.) was superior to all 
able cargo — of beef, too— would have the other sound-producers tried. To rein- 
avoided the treacherous rocks. Those who | force sound in one direction by means of a 
have experienced the difficulty of tracing | reflector implies its withdrawal from some foggy weather the sounds would not be 


their way along roads during a thick fog | other direction ; consequently, for stations | heard s0 clearly, it must be remembered 
d | also that, under similar conditions, 10 miles 


ma. perhaps, be able to appreciate the | where the sound is required to be hear 

ition of the mariner on a fog-bound | from several points of the compass, the gun- would probably represent more than an 

coast, with only his lead and a calculation | cotton fired in the open is superior to either hour’s run. Thanks to the Woolwich autho- 
rities, to Mr. Prentice, to Mr. Brock, and 


of the distance run to Bue him as to his the ae pene gun or the cotton fired 
last—though perhaps not least—to. Prof. 


whereabouts, but it is Ob" m1 ont of the reflector. While, then, the 
be s position of extreme difficulty, requiring parabolic-muzzle gun and the reflector may 
the exercise of both judgment an skill. | be useful where it is desired to direct the 
Our means of guarding vessels against | sound over a limited area and in a certain 
accidents during fogs are, unfortunately, 


of the most imperfect kind, though 
effort has been made by the Brethren of the signalling stations which are more or less 


Trinity House, and by private inventors. to surrounded by the sea—e. g., the “ nesses 


latter suggests should be called the Collin- 
gon rocket — is now at the service 0 
mariners, and, it is to be hoped, will shortly 


coast for use during foggy weather. It is 
manipulated with ease and rapidity, occu- 
pies very little room, and, by grouping an 
timing the discharges, forms an excellent 
means of signalling from the admiral’s ship 
to a fleet. 

The phenomenon of aérial echoes noticed 
during the experiments is not the least 
interesting feature of the acoustics of the 
subject. ey were, we believe, first 
noticed by Prof. Tyndall when testing the 
syren at Dungeness, and also when listen- 
ing to it on board the Galatea ; and he was 
at first puzzled to account for them, as 


Bome years Prof. Tyndall and the engineer siderable distances, and are bathed on both 
to the Trinity Board have been engaged in | sides by navigable waters. The great dis- 
a series of experiments to ascertain the | advantage of gun 
best means of warming ships of tbeir prox- | in the fact that a suitable spot and con- 


imity to danger during fogs, and the siderable care are necessary te 


former has embodied the results in a paper | although this disadvantage might perhaps 


presented to the Royal Society. In 1872 | be overcome in the majority of instances it 


and 1873 experiments were made at the is advisable to avoid the difficulty by using 
South Foreland to test the value of guns of | the g 
different kinds in producing loud reports 
by the discharge of small quantities of | dis 
wder, and it was then discovered that à ca t there was no Vl ible reflecting surface 
short 5 in. howitzer and 3lb. of gunpowder | is known as an acoustic shadow, suggested from which they could come. On days 
gave a louder and further extending report the gun-cotton rocket to Admi Sir | with hardly a cloud and scarce a ripple on 
than the same charge fired from an Richard Collinson, the Deputy Master of the sea, the echoes reached the listener, 
18-pounder gun. The howitzer could not beas- i i standing behind the syren, with magical 
sumed to be the best form of gun for the pur- intensity. So far as the sense of hearing 
pose,and accordingly the first step in advance | p enabled the observer to judge, the echoes 
ndi came from the body of air in front of the 
great trumpet, which sent out blasts of five 
seconds in uration. Before the blast ceased, 
the echoes struck in, adding their strength 
to the primitive note of the syren; an 
after the sound of the blast had ceased, the 
echoes continued, retreating further and 
further from the point of observation, an 
dying away at great distances. So long as 


the sea was clear of ships it was noticed 


to prevent the landward waste of sound | tions of 1, 

and to assist in projecting it over the sea were of the ordinary form, but carried a 
where it was most needed. A number of | disc of gun-cotton at the head, which was 
triala with models were previously made, | fired by a fuse and a detonator just as the 
and the performance of the gun itself was | rocket reached its greatest altitude. The 
sufficient to show that its construction had | results were considered so promising that 
been based on sound principles. About this | further experiments were soon made at 
time gun-cotton was suggested as a possibly | Shoeburyness, when the reports of the 
effective sound-producer, though, as a mat- | rockets were heard clearly at the Mouse and 
d | Chapman lights, each of which was distant 


ter of fact, theoretic considerations ha 
already convinced Prof. Tyndall that the 8} miles from the firing-point, but in oppo- ing 
site directions, thus showing that the soun 


substance used to produce the required 
sound must be capable of yielding an m- extended over an area of 17 miles, and an 
tense effect. A sound-wave, it is known, | unknown distance beyond. That was in 


On one occasion—4 particularly fine day— 
while off Dungeness in the yacht, a single 
ship lay about half a mile distant between 
the Galatea and the land. A rocket was 


less intense as 
became more distant ; 
seconds after the report à single loud 
shock was sent back from the side of the 
distant vessel, which 
moment the less intense echoes, which, 
were again heard dying away into 
This phenomenon of acoust & 
has been repeated in the 


Poe may be supposed to condense the air in cotton discs fired near the ground. 
dvance of its line of motion, leaving a par- mean value of the explosions in the air 
tial vacuum behind; but, in reality the ar j excee losions near the 
is so mobile that the particles in front | ground by a small bnt sens 
5 the bob, and those behind | Last October a series of comparative trials 
3 in so rapidly that no sound- pulse is were made at Dungeness wit 
5 ed. To convert even a fractional part | charged with gun · cotton and cotton-powder, 
1 the energy of the shock into atrial waves.|the 18-pounder gun, and the syren. 
the shock must be imparted with great | gun-cotton and the cotton-powder were 
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laboratory. A rectangle 22in. by 12in. is 
crossed by twenty-three brass tubes, each 
having a shit from which gas can be burnt, 
thus forming twenty-three low flat flames. 
A reed fixed in a short tube is placed at 
one end of the rectangle, and a sensitive 
flame at some distance beyond the other. 
When the reed sounds the sensitive flame 
in front is violently agitated, roaring 
boisterously. If, however, the gas jets are 
lit, the air above them becomes so hetero- 
geneous that the sensitive tlame is instant- 
ly quieted by the a*rial reflection, and rises 
from a height of 6in. to a height of 18in. 
That represents the acoustic opacity of the 
air in front of the South Foreland. Turn- 
ing off the gas, and removing the sensitive 
flame to some distance behind the reed, it 
burns tranquilly, although the reed may be 
sounding; but now, as soon as the gas is 
lit, the heterogeneous air above the tlames 
reflects the sound, and throws the sensitive 
flame into violent agitation. That is a 
representation of the aérial echoes heard 
when standing behind the syren trumpets 
at the South Foreland. These researches 
of Prof. Tyndall, which first attracted his 
attention while prosecuting his work in 
connection with the Trinity House, are 
very interesting, and they have already 
resulted in the introduction of signals 
which should help to prevent such disasters 
as those which overtook the Schiller, the 
Idaho, and the Vanguard. 


TECHNICAL EDUCATION. 


THE report of the Executive Committee 

appointed by certain of the Livery Com- 
panies of the Cıty to prepare a scheme for 
the establishment in London of an institu- 
tion for the Technical Training of Artisans 
has been published, and is, undoubtedly, an 
important document. The first step taken 
by the committee was to apply for advice 
to a number of gentlemen, e for their 
knowledge of pure science, for their ac- 
quaintance with scientific education and 
technical oxaminations, or onaccountof their 
position as employers of skilled labour, and 
the letters obtained by this means contain 
a number of ideas and opinions of consider- 
able value, which the committee have sum- 
marised and collated, and on which the 
have based their proposals. At the com- 
mencement of their report the committee 
state that it would be unwise to attempt 
to teach workmen skill in handicraft in the 
training institution, because such skill can 
be best acquired in the workshop, except in 
the case of the introduction of a new in- 
-dustry or the revival of an old one, when, 
under special circumstances, an opportunity 
might be afforded for the training of arti- 
sans in the actual work of their craft in the 
institution. The wisdom of this decision 
will commend itself to employers of labour, 
except those who would like to obtain 
skilled workmen without the trouble of 
teaching apprentices. The committee, 
consequently, recommend that the teach- 
ing should be confined to imparting a 
knowledge of the principles of science 
and art—to familiarising the artisan with 
the great facts and theories upon which 
the industry he is to pursue is based. To 
illustrate by instances: they would not pro- 
pose to instruct an ironworker in the actual 
manipulation of his tools and appliances, but 
they would endeavour to impart such in- 
struction as would enable him to under- 
stand why, in spite of his manual skill, his 
puddle bar is occasionally bad, or his pig- 
iron of an inferior quality. Chemistry, as 
applied to ironworking, would therefore be 
the most important subject in the curri- 
culum of technical education for iron- 
workers. Similarly with regard to textile 
manufactures. It would be unwise to 
establish model factories, as has been done 
on tue Continent, with the view of enabling 


the operator to acquire extra dexterity ; but 
it is essential to improvement that the pick 
of the workmen should have such an 
acquaintance with chemistry as to appre- 
ciate the effects of different kinds of water, 
and to estimate the properties of dyes and 
their effects upon the materials; while their 
artistic taste should be trained to avoid those 
combinations and designs which offend 
against the accepted canons. This is a fair 
exposition of the principle upon which an 
institution for promoting technical educa- 
tion should ore: and if the details are well 
worked out and adhered to in practice, the 
result will doubtless be of incalculable 
benefit to the country at larve. But it is 
important to observe that the instruction 
in chemistry, for instance, must not be 
of that kind which is required for pass- 
ing the present examinations of the 
Science and Art Department. Applied 
chemistry is what is required—not theore- 
tical, we had almost said hypothetical. 
Neither the ironworker nor the maker of 
textile fabrics will need to be versed in 
atomicities, valencies, and the arguments by 
which the various formule are supported: 
those are for subsequent study. What he 
will require is a knowledge of chemistry as 
it affects the industry m which he is 
engaged, or which he is about to follow. 
Its further and deeper study must be left 
to his own inclinations, for no institution 
for technical training can afford to devote 
more time than is absolutely necessary to 
its students—the aim being, as we take it, 
to spread a knowledge of principlesamongst 
the mass of workers rather than to turn 
out a limited number of specially skilled 
and highly-instructed artisans. The com- 
mittee direct particular attention to the 
advice of Sir W. Armstrong, and others, 
that too much should not be attempted at 
once, but that the scheme should be so 
formulated that a small beginning may 
develop step by step into a thcroughly suc- 
cessful and widely-extended system. The 
proposition put forward by the committee 
is, then, the establishment of a central 
institution with local trade schools. The 
central institution would furnish competent 
teachers for the local schools, but no one 
would be received into the classes who had 


y ‘not shown by previous examination in some 


of the existing science and art schools, or 
otherwise, a sufficient degree of knowledge 
to enable him to profit by the instruction 
given at the central institution. What 
is to be understood by ‘ otherwise” is 
not stated; but unless the examinations 
of the existing science and art classes 
are specially modified, they will not, as we 
have already pointed out in a previous 
article, attract many of the rank and file of 
even our best artisans. If, before entrance 
could be obtained to a local trade school, 
foremen, workmen, and apprentices will be 
required to show that they have acquired 
sufficient elementary knowledge of the 
principles of science and art—such elemen- 
tary knowledge being tested by the usual 
syllabuses of the Seience and Art Depart- 
ment the numbers applying for admission 
will be as ridiculously small as those which 
have hitherto responded to the invitation 
of the Society of Arts. The preliminary 
examination must be devoted more to test- 
ing the capabilities of the candidates than 
to an endeavour to discover whether they 
can pass the elementary grades of the 
Science and Art Department; for, as we 
pointed out on p. 441 of our last volume, it 
1s doubtful if any large number of artisans 
will take up the study of any sciences which 
are not, to their limited perception, ob- 
viously connected with their trades. In- 
stead, then, of making admission to a trade 
school depend upon the successful passing 
of the elementary examination of the 
Science and Art Department, it would be 
better to hold what we may term a matri- 


culation examination at the trade school 
itself, and to supply textbooks specially 
adapted to the wants of the artisans. An 
ironworker, for instance, requires a know- 
ledge of inorganic chemistry; a maker of 
textile fabrics is most interested in the 
organic branch of that subject, but neither 
would find much that it obviously concerns 
him to know in the syllabuses issued from 
South Kensington. The committee believe 
that trade schools would be founded by the 
residents of the localities, if encouragement 
were afforded by the Livery Companies, 
but, failing their establishment, they re- 
commend the founding of two to serve as 
models. The Central Institution might for 
a time find a home in any suitable spot 
near London, and they recommend that the 
staff should consist of professors, demon- 
strators, and assistants in applied physics, 
applied chemistry, applied mechanics, and 
applied art. The salaries and general 
expenses would be covered by an outlay of 
£10,000 a year, and £1,000 for rent would 
complete the annual expenditare, but at the 
outset a certain sum, perhaps £3,000, would 
be required to adapt the building to its in- 
ended par pores The committee make 
many other suggestions, but they expressa 
hope, and this is the gist of tbe whole plan, 
that the Livery Companies will dad raket 
furnish a sum of £20,000 per annum, as 
from January 1 last, in order that the 
scheme may be at once put into work. We 
believe there is reason to think that such a 
sum will be forthcoming, and it is to be 
hoped that no time will b2 wasted in esta- 
blishing the Central Institution. Mean- 
time the great centres of industry should 
start their trade schools, and be prepared 
to affiliate them. 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANURPACTUBRE, 
PROCURAL, AND LODGMENT.*® 

Br JOHN WaTson WARMAN, 
Associate of the College of Organists, London. 


PART I.—GENERAL TREATMENT IN 
MANUFACTURE. 

h. HEBE this distance is considerable 

and the Reservoir can be placed near 
Swell-Box, it will be manifest that a mate- 
rial economy has been effected, but care must 
be taken that it be not lost another way, thus : 
The area of the Feeders must of course be suff- 
cient for the full Swell: now it is well known 
that perfect practical steadiness will not be 
compromised if the Receiver area be no larger 
than the total of that of the Feeders; but it 
will be evident that here, if the Bellows be 
made in the usual way, the Receiver area will 
exceed this, for there will be the Reservoir to edd, 
and the labour and material of this excess of 
Receiver may easily balance the saving of work 
of the second Trunk. Itis true there remain 
the advantages—a, of avoidance of the space 
of the second Trunk; b, of greater steadiness 
by the larger Receiver surface; c, that the Re- 
ceiver can be made smaller if so desired. a does 
not amount to much, for the size total of the 
Trunk is always the same in both cases, the 
two thus not really required to occupy palpably 
more space than the one; b is, of course, real, 
but remember that practical steadiness does 
not require it; ¢ saves little, if the Receiver be 
set in, thespace over the Feeder must obviously 
be boarded over ; still a little is saved, and the 
Reservoir will furnish, as already said, Vent to 
practically bring the Receiver surface up to 
proper Area. The amount fed by the Reservoir 
is very rarely here considerable enough to 


render it necessary that it be constantly in use 


if the primary Receiver be reduced at all. - 


(See APPORTIONMENT, 10, y.) 


i. Caution, therefore, as already said, must 
be exercised. Where the distance from Bellows 
to Windchest is long, and the amount to te 
supplied by the Reservoir small, this will un- 
doubtedly be the best method. When the 


distance is short, and the amount forthe Reser- : 
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voir considerable (as the Bass of the entire cases be resorted to, and the Reservoir saved; Swell will at once increase the Sounding- 
Swell or Great, see AUGMENTATION OF PRES- but it will be obvious that the method may not | size by the number of Stops in the Choir. Of 
SURE), it will, as a rule, be best to have Two always be practicable (as with Double-action | course Swell to Choir makes no difference to 
or a Combined Bellows (see 7, f., and more fully Feeder, as just said, 15, j.), and in such case the Sounding.size unless the Choir be larger 
the fast-and-loose pulley becomes the only than the Gt., which it certainly never ought to, 


hereafter in Detailed). 


j. No. 2. This will be only likely to occur in 
comparatively unimportant or inconsiderable 
Instruments —at least it ought not to in any 
other. We will suppose the space to be very 
confined every way, the best course will often 
be to have a Whole-drop Double-action 
Feeder (see STRUCTURE, 6, x.); but as this 
will be nearly or quite the size of the Receiver, 
and, in addition, feed, as its name implies, both 
ways, it will be obvious the steadiness of the 
Receiver is peri 
the greatest utility, for it may be placed in any 
convenient position, and at all times when 
actually being drawn from will afford valuable 
vent for the blows of the powerful Feed (for 


Apportionment under such circumstances, see | example of an Auxiliary Reservoir. 


one that is so. 


As this requires some little though it is in some Continental Instruments 


power to push band on and off, it is evident | (see 1, v.). . 


that the resistance offered may affect the pres- 
sure of the Receiver. In such case, therefore, 
the Intermediary or complete Reservoir often 
becomes called for, of course weighted slightly 
lighter than the Supply Bellows, and trapped 
in the usual way; the Supply Bellows taking 
the Automatic throwing off and on of the Band, 
and always keeping wind in tbe Reservoir. 


iied. Here the Reservoir is of More exact information as to necessity for Re- 


servoir in such cases is given in Blowing Action 
(see 18, v.) 
p. For No. 5 see GENERAL Location (7,1.). 


. It will be seen that No. 1 presents an 
No. 2 


12, a.). The arrangement is, however, in some | may be either an Intermediary or an Auxiliary 
respects unfavourable to blowing by Gas (see as the first Receiver has not or has its own 


6, e.) 


k. No. 3. It has already (9, n.) been seen sures are desired. 


Trunk—the latter always when two Pres- 
Ne. 3 is obviously an 


that two Bellows will be capable of supplying Auxiliary. No. 4 is, remember, a strict Inter- 
a very considerable amount of wind, sufficient, | mediary, correcting, not unsteady Manual Blow- 
indeed, for a large Organ, and this with only | ing, but Machine Blowing of non-uniform 
two Blowing Handles required; but it will very | pressure. No. 5, of course, is an Intermediary. 


frequently happen in such cases that more than 
two distinct pressures are desired (see 12, o.), 
and in such event a Reservoir is desirable, as it 
is obviously not worth while to multiply 
Handles and Feeder area beyond the real re- 
quirements of the Instrument. i 


eee SIZE. 
r. For size of Reservoirs see that Head 
(14,0.). See also Size for one Handle (9, n.). 
g. It will be at once obvious that the size of 
the Bellows will exert a very important influence 
upon the laying out; it is therefore desirable 


1. A design for Combined Bellows has already | here to go into it so as to enable the builder 
been given (see 7, f.) which will provide two | to ascertain with sufficient accuracy what 
pressures from one Handle, but this, as there amount and nature of space to allow for this 
distinctly pointed out, is only an imperfect portion of the Instrument; more information 


arrangement. Where the requisite 
be allowed it is better to have the Bellows- 
proper of the usual kind (that is Receiver un- 
diminished), and a separate Reservoir or Re- 
ceiver for the lighter pressure, of course drawing 
From the Bellows proper as already described 
(14, k.). For size of the Reservoir see Descrip- 
tion (14, o.). The location will depend on cir- 


ace can | will be given hereafter, accompanied with 


Examples from existing Organs. 


t. Ihave not thought it necessary to waste 
time in demonstrating that the supply must be 
copious enough to serve the fullest amount of 
power of which the Instrument is capable; I 
leave that to Forkel, and others who might 
have shown more sense than to follow him. ‘The 


cumstances; if height can be spared may place idea of extraordinary sagacity which these 


it over the heavier Receiver from which it 
draws; if plan room sufficient place the Reser- 
voir and Bellows side by side; this latter, as a 
whole, is preferable because Reservoir more 
accessible for repair, &c. See, however, for 
Location more fully in ARRANGEMENT (7, 1.). 


writers seem to consider involved in old Sebas- 
tian’s well-known habit of testing the Wind- 
supply of an Organ weuld probably have been 
instantly scouted by the old Cantor himself; 
and those clever critics who dwell with such 
unction on so very obviously necessary a matter 


m. No. 4 relates chiefly to Blowing by Ma-|seem to the present writer to exhibit most 
chinery; it does, of course, apply partly to | conclusive, although indirect, evidence of their 


Manual Blowing, for, as already sta 


(14, u.), own want of knowledge of the innumerable 


the Reservoir applied as an Intermediary is un- | vital but hidden requirements of a really good 
doubtedly a safeguard against bad blowing; | Organ. 


but it must be understood, once for all, that in 


u. It must be distinctly borne in mind that 


all ordinary cases provided the Bellows be large | the real size of the Bellows means the Area-and- 
enough (and if they be not, no machinery will Drop of the Feeders; but as such an admea- 
improve matters), and any defect yet appear | surement has its disadvantages, and exact 


in this point, it will be owing to the stupidity, 
or niggardliness, or other fault of the authori- 


figures are not here really necessary, it must 
be understood that the dimensions here given 


ties; for the requisite muscle and intelligence | are as over all—that is, the size at Middle- 
can, 80 to speak, be obtained at any street | board or Trunk-band; it being also assumed 


corner. 


that the Feeders occupy, as they ought to do, 


n. But with Machine Motors the case is dif- the whole of this portion (or merely such 


ferent. 


Here the supply, if waste is to be] amount less as is convenient in practice—say a 


avoided, must be sautomatic—that is, the | set-in of Feeders of gin. or so); thus the “size,” 
Bellows when full must cut off the power, and | as here understood, will be, approx., the fram- 
not simply “ blow off,” as with ordinary Manual | ing or space provided for the Bellows. It 
labour. The choice of Machine Motors lies} must be also understood that any considerable 


practically (as is set forth in Blowing action, | projection of middle portion beyond Feeders 
sce 21, m.) between Steam, Water, and Gas; | is to be reckoned extra, and that Feeders are 
the first two of these present no difficulty, as | assumed to be as close together as is safe (say 
the cutting-off valve can (by making of oppo- | lin. apart; the Waste-pallet is never by Author 
sition surface or other suitable form, or even in | placed beneath Middle-board, see 5, .). The 
many cases a common cock) easily be light | Size is thus practically, though not exactly, 
enough to be governed by the rise of the Re-| brought to the Feeder Area. Ordinary cunei- 
ceiver without offering sufficient resistance to form or hinged Feeders are also taken for 
practically alter the pressure of the latter. granted. 
o. But with the Gas Engine the case is] v. It will be seen that the Size is calculated 
widely different, at all events in the present | at per Register or Stop of Sounding-size, the 
stage of the invention (1877). Here any effec- | latter being simply the total number of Sound- 
tive automatic governance by attaching the | ing Stops that can be brought into use at once. 
Feeceiver to the Supply-cock is out of the ques- | Thus, an Instrument possessing 10 on Gt., 8 on 
tion; and the only alternatives are a fast-and- | Swell, and 1 on Ped. (latter, of course, is here 
Loose pulley, as it is termed, or the letting the | too small, only given as an instance), will have 
FE eeders discharge into each other; the latter is | a Sounding size of 19 Stops or Registers, as 
Sf course silent, and as one valuable quality | Swell to Great oug! 


w. The following Table will give safe general 
rule, though it is evident that nothing more 
than approximation can ever be furnished in 
such a matter as this. The figures giving the 
pipe-lengths are normal only,—thus by the +t. 
long C is meant either CC stopt or Ten C open, 
though in the latter case the real length is 
considerably under 4ft. Size of tone by which 
a pipe 8ft. actual length approx. is called a 
16ft. has nothing to do with this calculation, 
which uses only the actual approximate length. 


MINIMUM SIZE OF BELLOWS. 


With no Pipe longer than the 4ft C approx. 
length the allowance per every Stop of the 
Sounding-size will be 2 square feet. 

With no Pipe longer than the 8ft. C approx. 
length the allowance per every Stop of the 
Sounding-size will be 2} square feet. 

With no Pipe longer than the 16ft. C approx. 
length the allowance per every Stop of the 
Sounding-size will be 25 square feet. 

With no Pipe longer than the 20ft. G approx. 
length the allowance per every Stop of the 
Sounding-size will be 2§ square feet. 

With no Pipe longer than the 32ft. C approx. 
length the allowance per every Stop of the 
Sounding-size will be 3 square feet. 


x. This is, as said, the Minimum allowance, 
and assumes everything of not more than ordi- 
nary structure for wind demand—that ie, 
Pallets, Scales, Winding, Size of Registers, not 
excessive; usual Couplers Man. to Ped., but no 
Octave Coupler. The only deductions that can 
be made are for Short Stops, which may, if 
they descend no lower than Ten C, be allowed 
to reckon 8 as 2; if going no lower than Fid. G 
or Ten F, a little more might be taken off, but 
this latter is quite exceptional. No Manual 
should fall short of Ten C. Stops that descend 
only to Gam. G may as well be reckoned as if 
to CC, G being the vocal limit. 

The Maximum may be considered found by 
adding to the Minimum one-third of that 
Minimum; thus the Maximum for the largest 
Organs will be 4 sq. feet per Stop, exclusive of 
Extras, which are pretty sure to be involved in 
such case. 

The Extras are as follows :— 

a: Gr. Organ. When the Great descends to 
GG a little extra may be allowed if the Swell 
go down to Gam. G, but not if it descends only 
to Ten. C, as then one may be considered to 
balance other. 

3. Registers. When these are more than 
usually powerful, or there be more than common 
proportion of large ones, allow a little extra 
for this, say another } square foot per Register; 
reckon this extra } on the whole of the Registers 
of the Sounding-size. 


(To be continued.) 


THE GREENWICH VISITATION. 


1 report of the Astronomer Royal to the 
Board of Visitors of the Royal Observa- 
tory, Greenwich, contains, besides the usual 
notice of matters of detail, references to several 
matters of special interest. It is satisfactory 
to learn that the railway through the town of 
Greenwich has not produced any perceptible 
effect at the Observatory, from which it is 
distant about 1,700ft. It has been worked for 
several months, and it is fair to assume that 
any appreciable effect of its proximity would 
have made itaelf apparent. Some of the in- 
struments in use at the Observatory have been 
repaired, their increasing age rendering them 
more liable to injury. The sidereal standard 
clock preserved a rate approaching to perfection 
so long as it was left without disturbance of 
the galvanic-contast springs (touched by its 
pendulum) which transmit signals at every 
second of time to sympathetic clocks and the 


ıt in all cases to be present. | chronograph. A readjustment of these springs 


o£ the Gas Engine is that the rate of its explo- If a Choir were added, but no Choir to Swell or usually disturbs the rate. The Astronomer 
aons may be regulated automatically by the to Great, the Sounding-size would remain the Royal contemplates the possibility of using the 
a z tual work to be performed, this plan can in many | same; the addition of the Choir to Gt. or to standard clock, leaving the pendulrm free 
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from the touch of springs, to give, from its 
wheel of 30 double-seconds, bi-secondly cur- 
rents, which currents would regulate, on Mr. 
Jones’s principle, the movement of a seconds’ 
clock, by which the desired signals would be 
actually produced. 

The ordinary work of the Observatory has 
been carried on with its usual regularity, but 
the Astronomer- Royal regrets that his power 
of advantageous observation of the small 
planets is limited by the want of ephemerides. 
which he would be glad to possess for the first 
eighteen of those objects. To facilitate the 
observations of stars, a new working catalogue 
has been prepared, in which are included all 
stars down to the third magnitude, stars down 
to the fifth magnitude which have not been 
observed in the last two catalogues, and a list 
of 258 stars of about the sixth magnitude, of 
which the places are pe head for the United 
States Coast Survey. The whole number of 
stars in the new working list is about 2,500. 

The computations for the Nine Year Cata- 
logue” of 2,263 stars, including some supple- 
mentary investigations, were completed in the 
course of 1877, and the introduction has been 
prepared and sent to the printer. The cata- 
logue is drawn up in the same form as previous 
catalogues, the only noteworthy alterations 
being the addition of another decimal place to 
the R.A.’s and annual precessions in R. A., 
which are carried to 0001s. and 0:0001s. re- 
spectively. The right ascensions are thus made 
to correspond more nearly with the North Polar 
distances us regards the degree of accuracy 
exhibited. For the determination of the syste- 
matic errors in right ascension, depending on 
the assumed places of the clock-stars used, a 
comparison has been made of the R.A. of clock- 
stars found from groups which extend over 
12h. at least with those of the catalogue, and 
also a comparison of the R.A. of circumpolar 
stars above and below the Pole. For the first- 
named discussion new ledgers of R.A., from 
groups of 12h. and upwards, were formed for 
the 208 clock-stars, of which 3,180 observations 
were available, and the mean places deduced 
for 1872 were assumed as standard, and cor- 
rections to the Nine-Lear Catalogue” were 
tabulated according to R.A. and N.P.D. respec- 
tively. From these mean corrections have 
been deduced by a graphical method, ranging 
from + 0°014s., about 23h. to — 0°011s., about 
9h. as depending on the R.A., and from 
— 0:0053. at 50° to + 0003s. at 100° and up- 
wards as depending on the N.P.D. In pre- 
paring the assumed mean right ascension of 
clock-stars for use in 1878, these corrections 
have been applied to the places of the Nine- 
Year Catalogue,” so that in future the assumed 
places of clock-stars will virtually depend on 
groups of 12h. and upwards. The R. A.'s of 
clock-stars in the first and second Seven-Year 
Catalogues” have also been compared with the 
standard 12h. groups, the result being to show 
that the errors of the assumed places of clock- 
stars, originally derived from Pond’s observa- 
tions, have been carried through the successive 
catalogues, though dually diminishing in 
amount. For tbe first “Seven-Year Cata- 
logue” the corrections range from + 0°04ls., 
about 23h. to — 0°044s., about 8h.; and for the 
second Seven- Year Catalogue” from + 0:023s,, 
about 23h. to — 0:037s., about 8h. With regard 
to the circumpolar stars, the mean excess of 
R.A. above the pole over R.A. below the pole, 
reduced to equatoreal interval, ranges from 
+ 0:0203. at 23h. to — 0010s. at 3h., rising 
again to + 0'027s. at Gh., and falling gradually 
to 0:0003. at 14h. to 19h. The mean excess 
from the whole of the observations is + 0:010s. 
The North Polar distances have been corrected 
for error of the microscope-micrometer screws 
for the years 1868 to 1875; the observations 
in 1876 do not require any such correction, as 
new screws were applied at the beginning of 
that year. A correction of — 0°20” has also 
been applied for error in the assumed co-lati- 
tude, 38° 31’ 21°60”, a new determination based 
on all the observations of circumpolar stars 
having given the value 38°31’ 21:40”. In this 
investigation 5,976 observations above Pole and 
2,685 below were discussed, and the result has 
been adopted as the basis of the N.P.D.’s of 
the catalogue. 

The spectroscopic work of the Observatory 
has been carried on with increased energy, and 
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the magnetical, meteorological, and photo- 
graphic observations have received due atten- 
tion. The final result of the examination of 
the transit of Venus observations, so far as the 
official astronomers are concerned, appears to 
be a parallax of 882“ or 8:83”; but it seems 
that in some instances there are serious errors 
in the times recorded by the observers. The 
results obtained from photography have “ dis- 
appointed me much,“ says the Astronomer 
Royal; many photographs which to the eye 
appeared good, lost all strength and sharpness 
when placed under the measuring microscope. 
The photographs were measured by Mr. Burton 
and Captain Tupman, the result obtained by 
the former being 8:17”, and 8 08“ by Captain 
Tupman. Alluding to proposed additions and 
alterations, the Astronomer Royal expresses the 
hope that Flamsteed Hill,” which, though 
limited, possesses great advantages, will never 
be abandoned. 


A LATHE-CENTRE GRINDER. 


THE accompanying engraving shows an 
ingenious method of applying an emery- 


wheel for grinding lathe-centres. The usual 


process occupies considerable time, and is not 


unaccompanied by a risk of injury, which it is at 
all times advisable to avoid when possible. 
The patent lathe-centre grinding machine, 
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than outside the wall in the still air. This can 
be easily shown by means of a sensitive mano- 
meter. Suppose that, for the production of 
resonance, the mouth of the cylinder is turned 
towards the source of sound, the cylinder 
must by this internal excees of pressure be re- 
pelled from the sounding body. This theoreti- 
cal deduction has been verified by M. Doorak, 
and he shows that also resonators open on one 
side, that bave not a oylindrical form, are re- 
pelled from a source of sound. A series of 
delicate arrangements for observation of this 
interesting phenomenon have been described 
by M. Doorak, in the Annalen der Physik, and 
deserve to be generally known. 


The resonators he employs are made of stiff 
drawing paper, coated with gum arabic; they 
have the form of a cylinder with sometimes a 
small paper tube added. He also makes 
spherical resonators of such thin glass that 
their weight is not greater than that of the 
paper resonators. The resonator is fixed with 
shellac at the end of a splint of wood, whose 
other end carries a counter-weight, and which, 
by means of a small glass cap, is supported on 
a sharp needle point. The source of sound 
preferred is the resonance case of a tuning- 
fork. The repulsion is so strong that it ap- 
peared even with an ordinary Helmholtz brass 
resonator, which, with the counter-weight, 
weighed 142g. It must previously be seen to, 


manufactured by Messrs Simon and Co., can be 
fixed to any lathe in a couple of minutes; will 
grind the centres true without destroying the 
temper, and insures accuracy that can only be 
obtained by the usual means, with the exercise 
of considerable skill. The holder is held in the 
slide-rest as shown, the spindle carrying the 
wheel being conical, so that any wear can be 
readily taken up by turning a screw. The 
spindle is surrounded by an oil-chamber, thus 
obviating the necessity for frequent lubrication, 
and avoiding the risk of damage from the 
neglect to which a general tool is usually sub- 
jected in a large workshop. To prevent any 
dust entering the bearing, a leather washer is 
placed in the holder. The standard carrying 
the pulleys for the driving belt is made of iron 
pipe, and is readily adjusted as to height and 
distance between pulleys. This centre-grinder 
has been tried for some time at the North 
London Railway Works, Bow, and, having 
proved successful, and afforded another 
instance of the utility of the emery-wheel, is 
introduced to the notice of machinists. 


ACOUSTIC REPULSION. 


HEN in a resonator (say, cylindrical) open 

on one side, continuous vibrations of air 

are produced, and a node of vibration occurs 
at the closed end, there is on the interior of the 
closing wall of the cylinder a greater pressure 


however, that the air of the resonance case 
vibrates strongly enough. With an ordinary 
A tuning-fork (of 435 vibrations) the repulsion 
still distinctly appeared at 1l0ctm. distance 
with a larger C fork (128 vibrations) which 
sounded for over ten minutes, repulsion still 
occurred at 20ctm. distance. M. Doorak also 
obtained acoustic repulsion of the resonators 
from longitudinally vibrating glass tubes, and 
the circular sounding plates of Chladni. 


On the principle of acoustic repulsion of re- 
sonators it is easy to obtain a continuous 
rotation. Four very light paper or glass 
resonators are fixed at the ends of two wood 
splints, crossing at a right angle, and balanced 
on a glass cap—the openings of the resonators 
all facing in the same circular direction. This 
acoustic reaction-wheel is placed before the 
opening of the case of a tuning-fork, and 
enters into rotation, when the fork is sounded, 
by reason of the repulsion above described. 
The oppositely-acting attractions are of little 
force. An uncommonly quick rotation is ob- 
tained, if a large Kundt tube be used as the 
source of sound, and a small acoustic reaction- 
wheel be placed before its open end. 


If a wooden rod, with resonator attached, be 
hung with a wire, similarly to the beam of 
Coulomb's torsion balance, in a case which nas 
an opening on the side opposite the resonator, 
one may, by means of the repulsion of the 
resonator, by a source of sound compare 
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together the strength of tones of the same 
number of vibrations. Furtker experiments, 
however, are required to render this acoustic 
torsion balance practically useful. M. Doorak 
used, as a source of sound in his experiments, 
an open pipe, which gave the note A with 435 
vibrations. Several special arrangements are 
here necessary to prevent the acoustic torsion 
balance being affected by the direct air current 
of the pipe. 

From very simple theoretical considerations 
it may be proved that the middle pressure in 
the node vibration of an air-column is greater 
than in the ventral segment, and that it con- 
stantly decreases from the node towards the 
ventral segment, provided that the amplitude 
is not extremely small. This inequality of 
pressure must forthwith become equalised by 


the air streaming from the node to the segment, | 


and in the entire column the mean pressure 
will be greater than that of the still air; con- 
sequently the air must stream forth from an 
0 
vi 
showed no perfect equilibration of the pressure, 
for the manometer, even in the ventral seg- 


ment, indicated a slight excess of pressure, | 
which steadily increased on to the node. 


of the large Kundt sounding-tube a funnel of 
stiff paper, with its wide mouth towards the 
tube. e size of this funnel is unimportant, 
but the action was strongest when the funnel, 
as a resonator open at both ends, gave the same 
note as the Kundt tube. When the Kundt 
tube was now strongly seunded there came out 
from the narrow end of the funnel an air 
current of such strength that it quite easily ex- 
tinguished a candle flame at the distance of 
20ctm. With a tuning-fork also M. Doorak 
obtained a perceptible air current from the 
narrow opening of the paper funnel, but the 
latter must in this case give exactly the same 
note as the tuning-fork. 


CUSHMAN’S CENTREING CHUCK. 
O p. 260 of the present vol. we illustrated 
and described Cushman’s combination 
chuck, the invention of a man who has made a 
specialty of lathe and drill chucks for many 


ning of the vessel in which it performs the| years. We are now enabled to illustrate one 
rations. The experiments above described | of his latest inventions in the shape of an im- 


proved centreing chuck, which has just been 
introduced by. Messrs Churchill, of Wilson- 
street, Finsbury. It is simply a four-jawed 


The scroll chuck, with a steel centre, and can be 
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iments proved further that, at least in | 
the Kundt tubes, where the air-vibrations are | 
very violent, streaming of the air occurred | 
from the nodes to the segments, and was main- 
tained so long as the air vibrated. Moreover, 
the experiments demonstrated a continuous 
secondary flow, which takes place quite close 
to the tube walls, and is opposite in direction 
to the principal current. Thus the whole of 
the air in the tube is in circulation from the 
nodes to the segments, and on the tube walls 
back again to the nodes. The cross section of 
the principal current is nearly as great as that 
of the tube itself, while the cross section of the 
secondary current is an extremely thin ring. 

As already indicated, it might be expected 
that the air would stream out from the vessel 
in which continuous vibrations occur, Such an 
outflow can be readily shown in the following 
way :—A spherical resonator is placed before 
the resonant case of a tuning-fork, the resonator 
is filled with tobacco smoke, and the fork is 
strongly sounded. The smoke then comes 
vigorously out of the resonator. Finally, M. 
Doorak succeeded in producing comparatively 
strong air currents through sound in yet another 
way—without, however, finding an explanation 
for the phenomenon, which is probably some- 
what complicated. He placed at the opening 


fastened to a bench, or used in an upright 
position. It will centre round, square, or 
octagon bars from }in. to ljin. diameter, and 
is clainfed to do it more quickly and satis- 
factorily than anything else yet produced for 
the purpose. ‘The illustration renders any 
detailed explanaticn unnecessay. The jaws, C, 
advance or recede equally, when the body of 
the chuck E is turned round by means of the 
handles, the threads, A, taking into correspond- 
ing threads in the jaws, which are thus forced 
in or out according to the direction of motion 
of the handles. is a screw working in a 
groove, which facilitates the cleansing of the 
chuck, and G is the centre punch or point. 


SCAMONI’S PROCESS OF PHOTO- 
GRAVURE. 


1 the Bulletin of the Belgian Photograpbie 
Association we have a description of Scamoni’s 
process of photo-gravure, which gives the details of 
the method by which the negatives and positives are 
prepared, from the latter of which electrotypes are 
taken to form the plate whence impressions are 
ulled in a copper-plate press. The originals which 
ve to be reproduced are carefully touched up, so 
that the whites are as pure, and the blacks as in- 
tense, as possible, and then the negative is taken in 
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the ordinary way, the plate being backed in tho 
camera with damp red blotting paper, to prevent 
reflection from the camera, or back of the plate. 
The negative is developed in the ordinary manner, 
intensified by mercuric chloride, and varnished. A 
positive picture is taken in the camera, the negative 
being carefully screened from any light coming 
between it and the lens. This is intensified by 
pyro-gallic acid, and afterwards washed with a pure 
water to which a little ammonia has been added. 
It is then immersed in mercuric chloride for half 
an hour, and again intensified with pyro-gallic acid. 
This is repeated several times. When the eter r d 
of the lines is considerable, the plate is well washed, 
treated with potassium iodide, and finally witb 
ammonia, the image successively appearing yellow 
green, brown, and then violet brown. The plate is 
then thoroughly drained, and the image is treated 
successively with a solution of platinic chloride, auric 
chloride, ferrous sulphate, and finally by pyro-gallic 
acid, which has the property of solidifying the 
metallic deposits. The metallic relief thus obtained 
is dried over a spirit lamp, and covered with an ex- 
cessively thin varnish. This varnish, which is 
evidently a special preparation, retains sufficient 
tackiness to hold powdered graphite on its surface 
(the bronze powder now used may be employed 
instead), which is dusted on in the usual manner. 
After giving the plate a border of wax, it is placed 
in an electrotyping bath, and, after a few days, a 
perfect facsimile in intaglio is obtained. 


STOPWORK AND THE PATENT 
SLIDING CLICK. 


a little pamphlet, published by the English 

Watch Company, we find some arguments on 
hehalf of the Going-Barrel versus the Fusee and 
Chain, the latter being described as still existing 
through the exceeding vitality of a thorough-going 
prejudice. The following extract in reference to the 
stopwork, will interest watchmakers and others :— 
Where a chain forms a part of the winding mecha- 
nism of a watch, some arrangement, by which a 
stop“ is interposed at a given point is indispen- 
sable; neglect this, and the chain snaps at every 
winding. Luckily, with the fusee movement, this 
safeguard can be applied quite readily, and if it is 
well made, the stopwork of the fusee watch is 
durable enough to satisfy all reasonable require- 
ments. With the going-barrel, however, the appli- 
cation of a reliable stopwork is a problem still 
unsolved. 

There have been many contrivances intended to 
meet the difficulty ; speaking broadly, however, they 
have all gone out of use except the star wheel and 
finger piece, so well known in Swiss watches. It 
may be inferred that the practical monopoly enjoyed 
hy this stopwork is a case of ‘‘survival of the 
fittest,” and a proof that with all its faults it is the 
best yet devised, but tliat it has no claim to be 
regarded as a perfect arrangement is notorious. 
Every experienced watch jobber will admit that a 
large number—perhaps a fourth, or in some dis- 
tricts a third—of the Swiss watches in wear are 
without the protection it was designed to insure ; 
not that they never had stopwork, but rather that it 
has broken down and been taken away, for nothing 
is more common than for the affair upon the 
slightest strain to become a stop work indeed 
to the whole watch, and when this occurs it is, 
amongst a large class of repairers, quite an ordinary 
thing to bodily remove one of the pieces (generally 
the star wheel), as the shortest way to get over the 
difficulty, and make the watch go at all; that this 
condition of affairs is not overstated will be con- 
firmed by every practical man in the retail trade. 

Here it will be well to mention the advantages 
sought to be attained by the use of stopwork to the 
going-barrel. They may be summe? up as an effort 
—lst. To obtain an approximate adjustment of the 
main spring (by the E. W. Co. this is done by the 
use of a light long mainspring) ; 2nd, to prevent the 
tearing away of the barrel hooking; 3rd, to prevent 
blocking, overwinding, or overstraining of the main- 
spring; 4th, to prevent the undue acceleration of 
the escapement whilst the mainspring is fully wound 
up and on thestrain. Now, whilst the stopwork is 
in perfect order these objects are, no doubt, practi- 
cally attained, but—and a very important qualifi- 
cation this is—when the least strain or derangement 
occurs, as has been pointed out, the watch stops, 
and is either despoiled of the stopwork altogether, or 
has, with whatsoever success may be possible, a new 
one fitted. Of course the inventive faculty of modern 
watch manufacturers has been directed to over- 
coming the drawbacks involved in this weak point 
of the going-barrel, but hitherto they have 
gone no further than by the adoption of various 
improved modes of hooking in the mainsprin 
—notably the pivoted brace—to secure the secon 
of the desi advantages named above. This 
hooking, at once simple and effectual, is perfectly 
secure from the risk of tearing away, the pull of the 
spring against the rivet being under all circumstances 
in a direct line ; but it does not meet, nor does it 
pretend to, the danger of blocking that is, winding 
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the spring so tight and close that it binds itself, and 
remains coiled up and immovable. The other serious 
fault of undue aud violent acceleration of the escape- 
ment is aiso left unremedied, together with whatever 
of risk to the mainspring may be involved in a daily 
overstrain. Nevertheless, the balance of advantage 
in favour of stopwork bas been judged to be so small 
that the designers of the American watches have 
almost entirely abandoned it, preferring the limited 
but certain gain, already referred to, to the compli- 
cation, the risk, and the insecurity of every known 
barrel] stopwork. 

By a recent invention, however, known as 
„ Haseler’s Patent Sliding Click,” the whole of the 
weak points hitherto existing are completely met and 
covered, and tbe going-barrel, with pivoted brace 
and patent sliding click, may now be considered in 
the point of safeguards as fully equal to the old 
stopwork ; whilst in simplicity, strength, e-rtainty 
of action, and impossibility of failure or breakdown, 
it is immeasurably superior. The principle and 
action of this beautiful little arrangement are ro 
elementary that it is a matter of wonder it has never 
been hit upon before. The principle is, that if pro- 
vision is made for a certain amount of “gire” or 
r:turnin the ratchet work, it will be alike impos- 
sibe to leave the mairspring on the strain or to 
block it; and, consequently, the disadvantages of 
over-winding on the one hand, and exerssive action 
of the escapement on the other, vanish together; 
and, in point of fact, this is exactly what does hap- 
pen. The application is simply this: that instead of 
the click having aronnd hole to receive the pin or 
screw on which it turns, the hole is elongated, or is 
what is technically called a slot, whilst the click 
spring is so formed that its action always throws the 
click forward, at the same timo that it presses the 
point downward to engage in the ratchet teeth. In 
opcration—supposing the key to be upon the wind- 
ing square, and turned forward to wind the watch 
up—the click does not immediately begin to rise over 
the teeth of the ratchet, but first follows the forward 
movement of the ratchet for a certain distance, this 
distance beinz regulated by the lergth of the slot in 
the cick. Having reached the end of its slicing 
limit, its ordinary action as a click begins, and con- 
tinues as Jong as the forward action of the key is 
maintained. When, however, the power is taken off 
tho key, and tha mainspring instead of the hand of 
the winder comes into p'nv, the arbour and rstehet 
return, and the point of the click being engaged in 
the ratchet, it is carried or pushed backward just as 
much as it had gone forward in the action first 
described, this return affording the relief to the 
mainspring which is required to effect the second, 
third, and fourth objecta, and hitherto sougut to be 
attaincd by the use of stopwork. 


EXPLOSIONS IN COAL-MINES. — III. 


By T. WILLS. F. C. S. 

1 reference to the su' ject of ventilation, I would 

hore call attention to an anemometer devised by 
Messrs. Arthur Le Neve Foster and H. Hall, in 
which the telephone has received one cf its earliest 
applications. An anemometer of the ordinary kind 
used fordetcrmining the rate of the ventilatirg cur- 
rent is so arranged that, at every tenth revolution, 
a small pin onthe axle strikes forcibly against a 
piece of steel wateh-epring. This watch-spring is 
placed in front of an ordinary telephone, having the 
iron plate removed, the st el spring occupying in 
fact the place of the ordinary metallic plate. The 
telophone is connected by wires carricd to any 
required di-tance with a second complete telephone, 
and on listening at this instrument every twang of 
the spring ean he distinctly heard; by counting the 
number of these sounds in a given time, the number 
of revolutions of the anemometer, and consequently 
the rate of the air current, can be calenlated. In 
this manner it ia easy to ascertain at any poiut above 
gecund the actual state of the ventilation. This 
ingenious form of instrument is quite successful in 
use, aud is being employed already in some collieries, 
its extreme simplicity, coupled with the small amount 
of anparatus required, rendering it easy of appli- 
cation. 

An explosion occurring in a coal mine, by the 
accidental firi:¢ of a mixture of fire-damp and air, 
will vary considerably in its effects according to the 
different conditions under which the explosion takes 
place. Thus the inflammable mixture may be of large 
or limited extent ; it may be that the air and gas are 
mixed in their most explosive quantities, or be only 
just within the range of the explosive limits, 
these points will depend the amount of local damage 
done by the arcident, and the mechanical effects pro- 
duced; in any case a mixture of this nature being 
ignited rapid inflammation of the whole takes place, 
n considerable amount of heat is developed, causing 
a corresponding expansion of the gaseous matter, 
and the mixture of fire-damp and air becomes 
resolved into new compounds. Starting with marsh 
gas and air, we have produced carbonic acid gas ard 
steam mixed with the residual nitrogen contained in 
the original nir, together with any excess of unfoul sir 
or fire domp which may hase been present. ‘ine! 
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steam is almost immediately condensed to water, 
the other bodics remaining in the gaseous condition. 
Those workmen exposed to the first shock of the 
explosion will suffer from the burning and scorching 
of the flame, and receive injury from the mechanical 
force of the combustion, which is sometimes tre- 
mendous, hurling men, horses, timber, and stones to 
great distances from the first point of ignition ; but 
the primary effects of an explosion are by no means 
the worst—lite being dependent upon the proper 
supply of air. Any interference with this supply 
will bring about most disastrous results, and a very 
common result of an explosion is serionsly to effect 
the ventilation. Sometimes the ventilating apparatus 
is destroyed or seriously damaged, or by the blow- 
ing down of doors, brattices, and stoppings, the air 
current is diverted from its proper course, with the 
result of leaving portions, or it may be the whole 
mine, in a state of stagnation ; drifts or galleries 
may be stopped up with heaped-up rubbish; a por- 
tion of the roof may fall, cutting off the necessary 
communication. These results would, under ordi- 
nary circumstances, lead speedily to the suffocation 
of all workmen existing under such conditions; but 
after an explosion, apart from the possible stoppage 
of the supply of air, this state of things follows with 
a much more rapid certainty, owing to the presence 
of the carbonic acid formed during the combustion. 
This carbonic acid is the much-dreaded after or choke- 
damp of the mine, and its victims are far more 
numerous than those from the other causes. One 
volume of marsh gas, on exploding, forms an equal 
volume of carbonic acid, and this carbonic acid alone 
will fatally vitiate ten times its own volume of good 
air. 

The cause of the mnch greater fatality of carbonic 
acid in accidents will be seen from the following con- 
siderations. It has previously been stated that air 
containing 30 per cent. of marsh gas mny be breathed 
for some time without injurious effecta. On the 
other hand, air containing 3 per cent. of carbonic 
acid would speedily extinguish life. Now, suppose 
1,000 cubic feet of an explosive mixture of marsh 
gas and air to be ignited, this mixture would con- 
tain ahont 10 per cent. (or 100 cubic feet) of marsh 
gas, which would form, when burut, the same volume 
of carhonic acid, if measured at the same tempera- 
ture; the volume of the aqueous vapour formed may 
be left out of consideration, aa after th- first expan- 
sion itimmediately condenses to liquid water; but 
the whole of the oxygen contained in tho eriginal 
1,000 cubic feet will have passed into combination 
ns carbonic acid and water. Consequently, we 
have, in addition to the 100 eubie feet of carbonic 
acid, abont 700 cubice fcet of nitrogen, which formed 
a part of the original eir; this nitrogen would be 
as nnireathable as the carbonic acid, and would 
produce immediate suffoention; that is to say, 
starting before explosion, with 900 cubie feet of air 
and 100 enbie feet of marsh gas, a mixture which 
la perfectly respirable, after explosion, we have 100 
enbie fect of carbonic acid and about 700 euhic feet 
of nitrogen, a mixture absolutely fatal to life, and 
not only so, but a mixture which would require to 
be dilnted with about 8 to 10 times its volume of 
fresh air to render it capable of supporting life at 
all. In this way tho after-effects of an explosion 
may be moat disastrons at places far removed from 
the locality in which the first ignition took place, 
serirg that the products of the combustion will pass 
onwards with the ventilating current vitiating it to 
the extent mentioned. Probably many lives might be 
saved in some accidents by a complete stoppage of 
the ventilation for a short period, as the air exist- 
ing in places which have not suffered from the imme- 
diate explosion would be sufficient to allow the men 
time to reach the bottom of the shaft, or other place 
of safety. It is frequently recorded that, in this 
very endeavour, the workmen are overtaken by the 
current of fatally-charged air and become victims to 
ita effects. 


In undergronnd mining, next to the proper supply 
of nir, artificial light is necessary for the proaecntion 
of the work. It would appear that lamps and 
candles were in use for this purpose in the very 
earliest mines, as in some of the old disused work- 
ings of such mines which have been discovered, 
ancient forms of lamps have been found, many of 
them being cf earthenware. In England, candles 
have bern more generally adopted ; and whera naked 
lights are used, candles form at the vresent time 
the great eonree of light to the miner. The absolute 
amount of licht required in a coal mine is not 
great. Inthe absolute darkness of a pit the eyes 
are more seusitive to a small amount of light, and 
it js remarkable how much may be done with an 
excecdingly faint glimmer of illumination. The fre- 
quent explosions from the use of naked lights in 
early times, hefore any other form of illumination 
was introduced, led to the abandonment of dangerous 
workings, the coal beirg onty obtained from those 
portions of the pit where tolerable immunity from 
danger existed. In cases where it was necessary to 
work in such places, various expedients were 
adopted. At one time higher wages were paid to 
those men who could work most successfully in 
total darkness, and it ia stated that in some mines 
the pho-paorescent light emitted by Cocompocing 
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fish was utilised for the purposes of illumination, and 
in others smouldering tinder or amadou (a dried 
vegetable fungus) was employed; but in the bulk 
of the English coal pits candles were invariably 
used, the candles being supplied by the miners 
themselves. By their constant use, a considerable 
amount of expertness was arrived at by the 
workmen in recognising the presence of fire- 
damp. A candle flame in an explosive atmosphere, 
or in an atmosphere becoming explosive, is ex- 
ceedingly sensitive in its appearance, and under 
ordinary circumstances will indicate the presence of 
fire-damp long before its amount becomes dangerous. 
In intelligent hands, a candle flame will recognise 
the presence of about 3 per cent. of fire damp, a 
quantity far below a dangerous amount; the effect 
is seen by the formation of a bluish balo round the 
top of the flame. At the time when no other light 
was used but nuked candles, even in the worst mines, 
it was usual for workmen to do, with much more 
risk, very much like what is done now by a fireman 
with his“ Davy’’—namely, to go round the work- 
ings before the men entered them, and ascertain by 
an observation of his candle flame the safety or 
otherwise of the various places. The dangerous 
limit of an explosive atmosphere is ever shifting its 
position, and extreme caution is necessary when 
carrying a naked light. 


In the early part of the 18th century Sir James 
Lowther made the observation that fire-damp was 
not ignited by the sparks from a flint and steel, and 
a Mr. Spedding, of Whitehaven, shortly afterwards 
sought to apply thia fact practically by an invention 
called the steel mill, in which a piece of flint was 
pressed against a rapidly revolving steel disc, thereby 
producing a stream of sparks; these sparks gave 
out a certain amount of light, never very great, 
equal to about one-half the light given by one miner's 
candle. The steel mill requires a man or boy to 
work it, and the expense of keeping so many of them 
going was great. It is stated that in one colliery 
near Newcastle, during the time the steel mills were 
being used, the expense incurred for maintaining 
them was £30 per fortnight. ‘This expense and the 
feeble light might have been put up with, had the 
apparatus been safe; but, not long after its intro- 
duction it was proved that, under certain circum- 
etances, the sparks from the mill would inflame the 
fire-damp. 

In tbe early part of the present century, fire- 
damp explosions succeeded each other with such 
frequency that very serious attention was given to 
the subject, in order to obtain some form of light 
which could be used ina dangerous pit with some 
approximation to safety. A committee was formed 
in the northern districts with this view, and the sub- 
ject was brought before various scientific men. In 
1813, Dr. Clanny introduced a lamp in which a 
flame was kept burning out of free contact with 
atmospheric air, the air being supplied to the lamp 
through a layer of water by means of a pair of bel- 
lows. This apparatus was exceedingly cumbersome 
and hence impracticable. The matter was brought 
before Sir H. Davy, at the Royal Institution, in 
1815, who at once undertook to investigate the sub- 
ject. He started with the examination of the pro- 
perties of fire-damp and the oonditicns of its explo» 
sion (some of these properties have been already 
stated); the limits of the explosive mixture were 
also carefully determined. 


Davy also found that the temperature necessary 
for explosion was high, not being brought about 
by red-hot charcoal or red-hot iron. If carbonic acid 
or nitrogen was mixed with the explosive mixture, 
in the proportion of about 14 per cent., the power of 
exploding was lost. Further, if the mixture of fire- 
damp and air was ignitcd in a glass tube a quarter 
of an inch in dinmeter and 12 inches long, more 
than one second of time elapsed before the explosion 
passed to the end of the tube; throngh tubes one- 
seventh of an inch in diameter, the mixture could not 
be expioded when in the open air; metallic tubes 
were still more successful. Davy considered these 
effects to point to the conclusion that the effect of 
the mixture of carbonic acid or nitrogen, or of the 
tubes was due to the cooling influence which they 
exertcd, and which lowered the temperature below 
tho point at which inflammation could be maintained. 
This conclusion by a number of further careful ex- 
periments was confirmed, and it only remained in 
rome form to apply these facts in the construction 
of alamp. The flame of n common oil lamp was 
surrounded hy a system of tubes of a less diameter 
than that through which the explosion passed. A 
lamp of this construction was faulty, inasmuch as the 
light was practically nil, and the tubes failed to 
supply the flame with the necessary amount of air. 
By reducing tho length of the tubes, and decreasing 
their diameters, Davy says, I arrived at the con- 
clusion that a metallic tissue, however thin and fine, 
of which the apertures filled more space than the 
cooling surface, so as to be permeable to air and light, 
offered a perfect barrier to explosion from the force 
being directed between, and the heat communicated 
to an immense number of surfaces.“ In this fashion, 
a flame surrounded with a cylinder of wire gauze, 
became what has since been called a safety lamp. 
The further devclopmout of this lamp in the hands 
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of Davy consisted in the determination of the 
requisite fineness of the ganze, which was found to 
be such as contained 28 wires, or 784 apertures (the 
number has since been increased) to the square inch ; 
the cylinder of wire gauze was fitted above and 
around an ordinary oil lamp with a wick, the upper 
part of the gauze being made donble. On plunging 
such a lamp into an explosive atmosphere, the in- 
flammable mixture enters the lamp, is ignited, and 
fills the lamp with a blue flame, which, however, is 
not communicated to the external explosive atmo- 
sphere, as the flame cannot penetrate the gauze 
owing tothe rapid conduction of the heat, the hot 
gases which do get through being at a tempera- 
ture far too low fer the ignition of the external 
mixture. If the lamp be kept continuously in such 
a mixture, the gauze will get red-hot, but Davy con- 
sidered that, even in this state, it was incapable of 
eansing an explosion. This, however, under certain 
cireumstances, has since been proved not to be the 
case, and safety lamps should never be exposed for 
any lengthened period to an explosive atmosphere. 


These lamps were rapidly introduced, although 
having to contend with some prejudice, and for a 
time unbounded faith was placed in them, which 
was shared fully by the distinguished discoverer ; 
however, the title ‘‘safety lamp,’’ as will be after- 
wards pointed out, is misleading. It has often been 
recorded, in reference to many discoveries, that two 
observers have arrived at the same result while 
pursuing distinct paths; this appears to have been 
the case with Davy and George Stephenson. There 
is no doubt that previously to 1815 Stephenson 
had tried experiments in one of the northern col- 
lieries with a lamp which in reality depends upon 
the same principle as the Davy, but which 
Stephenson considered to be due to another— 
i.e., that if a current of an explosive mixture 
travels upwards past a flame ata greater rate than 
ite explosion weald proceed downwards, no oom- 
munication of ignition would eusue, which is per- 
fectly true, and may be experimentally illustrated ; 
but this rapidity of draught is not obtained with a 
flame burning under ordinary circumstances. In 
the Stephenson lamp the air was admitted by a 
number of small tubes situated below the flame; 
afterwards these tubes were reduced to small holes 
in brass plates, a similar set of holes being placed 
at the top of the lamp, the body of which was made 
of glass. Stephenson says :—‘* My first lamp hada 
chimney at the top of the lamp, and a tube at the 
bottom to admit the atmospheric air or fire-damp 
and air, to feed the burner or combustion of the 
lamp. I was not aware of the precise quantity 
required to feed the combustion, but, to know what 
quantity was necessary, I had a slide at the bottom 
of the firat tubein my lamp to admit such a quantity 
of air as might eventually be found necessary to 
keep up the combustion.“ 

__‘“‘ The lamp not burning well, it struck me that 
if I put more tubes in, I should discharge the poi- 
sonous matter which hung round the flame by 
admitting the air to its external part. 
Afterwards, I altered the Jamp so that air was 
admitted by three small tubes inserted at the 
bottom of the lamp, the openings of which were 

laced on the outside of the burners, instead of 

ving one tude opening directly under the flame. 
I thought that the air would have easier access, 
and the effect might be the same if I cut away the 
middle of the tubes ; and that the flame, if it passed 
the apertures at the top, would not communicate 
the explosion to the gas beyond the plate below. 
I constructed a lamp upon this principle, and found 
tnat the holes having been punched very small, the 
fiame never passed even through the first plate.” 
This non-passage of the flame through the plates 
is undoubtedly due to the same cooling effect ex- 
plained by Davy ; and the two lamps have the same 
fact as their fundamental principle. In the later 
forms of the Stephenson lamp the glass is surrounded 
by a Wie gauze cylinder. 

Both the Davy and Stephensonn lamps give but 
small amounts of light. The amounts are—Davy, 
about 2 of a sperm candle, burning 120 grains per 
hour; Stephenson, about 15 of a sperm candle, 
burning at the same rate. 


Since the introduction of the safety lamp, no | erro 


fundamental change has been effected in it. Various 
lamps have, from time te time, been introduced, 
moet of which have been tried and found wanting ; 
the best forms only have survived, and these are 
represented at the present time by four patterns, 
which are in general use, according to the district. 
The first is the ordinary Davy, consisting of an oil 
lamp surrounded with a cylinder of wire gauze, 
which is of double thickness at the upper part; 
the freeh air enters, and the products of combustion 
escape directly through the meshes of the gauze. 
In the early lamps the oil vessel of the lamp had a 
tube opening into the air, which was closed by a 
screw plug, for the purpose of the fresh supply of 
oil ; it was found to be a source of danger, and has 
been, in all later lamps, abolished, the lamp now 
having to be taken apart in order to be refilled. A 
small wire, working tightly through a tube, and 
passing through the bottom of the lamp, serves, 
roughly, to trim the wick. The Davy lamp of this 


pattern is exceedingly sensitive to the presence of 
fire-damp, the indications of the flame being very 
prompt and delicate; and probably, for the purpose 
of testing the state of the air, it is the best lamp. 
The second form of lamp is the so-called Stephan: 
son lamp, in which the flame is surrounded by a 
lass chimney within the gauze. The supply of air 
is obtained through a number of minute apertures 
in a circular brass plate at the base of the chimney, 
and the products of combustion issue throngh some- 
what similar perforations at the top. The Stephen- 
son lamp, in explosive atmospheres, is extin- 
guished. In both these lamps the light emitted is 
very feeble. 
The third form is the so-called Clanny ” lamp, 
a modification on the Davy principle of some points 
of the original lamp of Dr. Clanny. The wire gauze 
cylinder is confined to the upper part of the lamp, 
that part surrounding the flame being of uncovered 
glass. The ventilation of this lamp forms a beauti- 
ful illustration of the action of convection currents. 
The air has to enter at the top, and descend to the 
flame, and the products of combustion have to pass 
up, and escape through the same gauze. Ifa little 
smoke bo blown into such a lamp while burning, it 
will be seen that the pure cold air descends at the 
side of the lamp, turns round at the bottom, and 
passes to the flame, the hot gases formed pass up in 
a central colamn, and escape at the top of the lamp. 
This lamp necessarily gives more light than either 
of the former; there is, however, the danger of 
breakage of the glass. This danger is not by any 
means so serious as it might at first sight appear, 
if the glass has been carefully annealed ; for, should 
a crack occur, the opening so produced is usually 
far less in area than one of the apertures in the wire 


20. 
E These three lamps are largely used in sd, ear 
the Stephenson, however,.is not found generally out 
of the northern districts. 

The fourth lamp is the Mueseler, a Belgian 
lamp, the use of which is compulsory in the 
Belgian pits, in which safety lamps have to be 
employed. In the above-mentioned Clanny lamp 
the combustion is not quite perfect, as the supply 
of air to the flame is apt to be interfered with by 
the passage through the gauze of currents of air; 
this is overcome in tbe Mueseler lamp—which 
essentially is very much the same as a Clanny ”— 
Ly the introduction of a metal chimney above the 
flame, and enclosed within the wire gauze. The top 
of the lamp is also separated from the bottom by a 
horizontal piece of wire gauze placed at the base of 
the chimney ; this causes a more perfect division of 
the descendiug and ascending columns of air, and at 
all times brings the pure air directly to the flame; 
in this way a steadier and better light is obtained. In 
the case of any safety lamp care and caution must 
be exercised in its use—otherwise it will bea mere 
trap, giving a false notion of security. 


MEASURING THE BRIGHTNESS OF 
STARS. 
E are indebted to the New York Tribune for 


the following abstract of a paper read by |. 


Prof. Pickering at the meeting of the American 
Academy of Sciences. The paper was entitled 
‘¢ Photometric Comparison of the Components of 
Close Double Stars.“ It has become generally 
recognised that systematic errors are of graver im- 
portance in astronomy than accidental errors. In 
the work now done at Harvard Observatory no pains 
are spared to eliminate errers of the former kind. It 
is not easy to observe with accuracy the differencein 
brightness between the components of double stars. 
If an artificial star be used for determining the mag- 
nitudes it confuses the observer by its unlikeness to 
real stara. To ramedy this, after the artificial star 
has been compared with a real one, the latter i3 used 
for a new comparison. It is found that the eye does 
not, in the beginning of an evening’s observations, 
attain its highest sensitiveness. After doing its best 
work it again loses power towards the end of the 
observations, because of fatigue. A want of sensi- 
tiveness is one of the most serious sources of visual 


r. 
Prof. Pickering has devised an instrament for the 
special purpose of comparing the components of 
double stars. The images are geparated by  Nicoll’s 
prism, and there are various contrivances for pre- 
venting error. But, even with this double-star 
photometer, many precautions must be taken to get 
the best results, zed care is especially needed respect- 
ing the personal peculiarities of the observer. A 
chart is in preparation at Harvard of all the double 
stars north of 40° latitude; at present this work is 
about half done, 90 stars having been finished and 
reported upon, requiring 4,000 observations. The 
probable error in this work is less than the tenth of 
a magnitude. A star in Cassiopeia gave a great deal 
of trouble; the discrepancy in the observations upon 
it at times amounted to half a magnitude; eventually 
a faint companion was discovered, which accounted 
for the changes. It was long suspected that Gamma 
Ceti’s companion shines by reflected light. This 
was a matter of great interest, as no planet has yet 


been recognised outside of the solar system. The 
test is, of course, the polarisation of ligbt. After 
forty or fifty observations the Gamma Ceti case was 
determined to be no exception to the general rule. 
A special research to obtain a quantitative estimate 
of the difference of light in coloured double stars has 
yielded unexpectedly uniform results from different 
observers, and shows that such stars yield abundant 
light, notwithstanding their colour. The companion 
of Sirius is estimated to be of about the ninth mag- 
nitude. Investigations to ascertain whether its light 
is reflected or not are as yet uncompleted. The 
working of the double-star photometer is very satis- 
factory. 

Prof. Peters agreed in the opinion that systematic 
errors are the most to be dreaded. He thought the 
instrument and methods described were well caleu- 
lated to avoid them. There is liability to frequent 
deception in secing companion stars that do not 
exist, and Prof. Peters has occasionally been tem- 
porarily misled by telescopic ghosts. A good way to 
obtain an additional number of observations at com- 
paratively small cost is to have them made with 
both eyes, separately; and they are then found to 
differ about as mnch as when taken by different 
observers in the usual way. In the experience of 
Prof. Peters, the left-eye observations prove better 
than the right. In the discussion which followed, 
Prof. Pickering stated that their photometric esti- 
mates made the companion of Sirius of only a ten- 
thousandth part of the brightness that Sirius has; 
but if the companion shines by reflected light it 
might appear different from the other stars in having 
a disc, and might even show phases like the moon. 
Prof. Newcomb said that when observing the com- 
panion of Sirius he had often thought he perceived a 
peculiarity of shape, as if its diameter was greater 
one way than the other. Prof. Hall said that in his 
very numerous observations of that companion he 
had never perceived any elongation of its shape, or, 
in fact, anything different from other stars of like 
size. Prof. Alexander referred to the supposed 
changes of colour in Sirius, and said that in the time 
of Ptolemy it was a ruddr or sub-red star, probabl 
like Aldebaran. It is now of the purest white. Prof. 
Peters said that the references to the colour of Sirius 
among ancient writers are much fewer than has been 
eupposed. The passage in Ptolemy where Sirius is 
referred to as the ruddy” may, it is supposed, 
have been a copyist’s mistake, the Greek word used 
being not unlike the word for Sirius. The error was 
propagated by the Arabians, who repeated this mis- 
taken designation. Prof. Peters thinks the evi- 
dence is very questionable about the alleged change 
of colour. 

At a later hour Prof. Pickering described the 
method employed for observing faint objects and 
satellites. The apparatus used for double stars will 
not answer the purpose where the companion is 
exceedingly faixt. Prof. Pickering exhibited a table 
of the preliminary results obtained with four satel- 
lites as follows :— 
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FEED REGULATING APPARATUS. 


1 feed regulator shown in the annexed en:zrav- 

ing is intended to insure the pump working 
full of water, whatever quantity may be required by 
the boiler. According to the Scientific American 
it is the invention of Mr. H. S. Maxim, Coal and 
Iron Exchange, New York, who contrived it for 
use in his small and fast steam yachts. A is the 
ordinary form of feed pump, the discharge valve 
being on the left and not shown. The regulating 
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apparatus is placed en the right between pump and | tion. One very important advantage claimed for arrangement being convenient as it affords 
suction valve. It consists of a cylinder of the same | this invention is the facility with which the discharge means of producing electricity either of con- 
volume as that of the pump in which works the | of the pump may be ascertaiued. A glance at the siderable tension or in considerable quan- 
air-tight piston, B. The stem of this piston passes | movement of the piston-rod indicates whether the tity, as may be desired In the drawin 

up through the guide- piece, C, and is surrounded by | pump is or is not working. Should the water supply Fi g I rameceiti -A Ton itudinal 0 
a coiled spring which keeps it down. On the upper | stop, the motion ceases. The contact of rod and 99 5 ; h dotted li 1 in Fi A 
part of the device is a screw, D, which may be screw makes a slight click like that of a telegraph en in the dort ine shown in Pig. 2, 
adjusted so as to limit the upward movement of the | sounder, the cessation of which would attract atten- which is a front view, A, B, and C, D, are two 
piston-rod when the piston is raired against the | tion to any failure of supply. powerful electro- magnets having cast-iron 
action of the coiled spring. On said screw is a bores. Their poles are separated by pieces K, 
binding nut E, and beside it is placed a graduated K, of brass or copper: T, T, are soft iron arma- 


scale F, whereby the screw may be set to limit the ‘ tures. V ia the ‘bobbin. of coiled. insulated 
movement of tho rod or stem at any point, as, for JABLOCHKOFF S DYNAMO-ELECTRIC | rss?) us. : : 
instance, at one-talf, one-third, or e the MACHINES. wire which is kept stationary; and M, M, are 


total possible travel of the piston in the cylinder. the two notched cheeks or discs, which revolve 


Beneath the piston are two apertures or channels, G, with the shaft, one on each side of the bobbin. 


and between them is a recess in which plays the 
stem of the valve, H, which is seated in a horizontal 
partition in its casing, as shown. 

Sapposing, for example, the screw, D, is brought 
down so as to prevent any motion of the piston, B. 
Then, when the pump makea an upstroke, water will 
be drawn through the valve, H, and the latter closiag 
in the down stroke of the pump, all the water drawn 
into the pump barrel will be forced on into the 
boiler. This is the ordinary conditiou of affairs 
with the regulating device being rendered inopera- 
tire. Now suppose the ecrew, D, moved up to O, 80 
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that the piston, B, has full play. The upstroke of 
the pump draws in water through valve, H, as 
before, but on the down stroke the conditions are 
altogether different from before. The water will, 
as a matter of course, pass in the direction where 
it meets the least resistance, and it must either enter 
the boiler against the pressure, or it must lift the 
piston, B, and enter the barrel of the regulator. 
Now, the strength of the coiled spring in the latter 
is so adjusted as to make it easier to raise the piston 
inst it, than for the water to pass to the boiler. 
ence the contents of the pump barrel will flow 
into the regulator barrel and fill the same, the 
piston rising. Consequently no water would enter 
the boiler, and there would simply be an oscillation 
of the fluid alternately from pump to regulator, and 
regulator to pump, as the latter continued in opera- 
tion. This brings us to the third condition — 
namely, suppose the screw, D, to be moved partially 
down, say to 3, as in our engraving. Obviously, 
then, the piston, B, will be permitted to rise only 
one-fourth of its stroke; only one-fourth of the 
contents of the pump barrel can, therefore, enter the 
regulator cylinder, and the remaining three-fourths 
must go on to the boiler. 
It will be clear that we have simply to adjust the 
screw, D, and secure it by the binding nut so that 
no jar can displace it, to reduce the quantity of 
water delivered by the pump by any desired fr: o 
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ANGST recent improvements of the dy- 
namo-electric machine, the device patented 
by M. Jablochkoff is worthy of notice. In 
this form, which is illustrated in the engrav- 
ings, a short bobbin of coiled insulated wire is 
placed between two soft iron cheeks or discs, 
which are fixed on a soft iron shaft that passes 


In order to excite the magnets A, B, and C, D, 
any known source of electric power may be 


employed, or a small machine producing alter- 
nating currents; or the alternating currents 
produced from the machine itself, in which 
case the cores of the electro-magnets are pre- 


through the heart of the bobbin, and the shaft | ferably made of iron or steel, or hardened iron. 
and cheeks are caused to revolve, the coil either These magnets are, in the first place, excited 


remaining stationary or revolving with them as 
required. In order that the principle on which 
this machine acts may be understood, suppose 
an electric current is passed through the coil, 
each of the cheeks will then become magnetic, 
one pole, north or south, being presented at the 
circumference of the one and at the centre of 
the other disc, and the opposite pole being pre- 
sented at the centre of the former and at the 
circumference of the latter. The two discs 
thus magnetised being united at their centres 
by the soft iron shaft, the whole would form a 
magnet having a north or south pole at the 
circumference of the one disc, and the opposite 


Con- 
versely, when the two cheeks are magnetised 
soas to have polarity of the kind just men- 
tioned, and when this polarity is alternated, 
then the central coil has currents of alternate 
direction induced init. For thus magnetising 
the cheeks the following arrangement is em- 
ployed :—Notches are cut in their peripheries 
so that they present a series of projections or 
teeth like those of a toothed wheel, and they 
are fixed on their common axis so that each 
tooth of the one directly faces a space between 
adjoining teeth of the other. They are caused 
to revolve in front of the poles of stationary 
magnets or electro-magnets, so arranged that 
as the cheeks revolve their projecting parts or 
teeth successively pass opposite poles of these 
magnets, and thus the alternating polarity re- 
quired is induced upon them, and correspond- 
ing currents are induced in the central coil. 
W hen electro- magnets are used us the stationary 
inducing magnets, they are rendered active 
either by a separate battery or magneto-electric 
machine producing alternating currents, or by 
currents from the central coil itself, for which 
purpose suitable branches are attached to the 
conductors leading to and from that coil. The 
machine operating in this manner produces 
alternating currents, but it may by slight 
modification be made to produce currents of 
constant direction, a commutator being for that 
purpose applied to the central coil or its con- 
ductors. When the machine is required to be 
of considerable power, its dimensions may be 
increased, or preferably several sets of cheeks 
may be fixed on one driving shaft with their 
appropriate bobbins and magnets, the latter 


by a strong current giving the extremities A 
and D of the same polarity, and B and C the 
opposite polarity, and being in hard iron or 
steel they retain the magnetism. On causing 
the shaft with the cheeks, M, M, to revolve, 
alternating currents are produced in the coil, V, 
which, being led through the coils of the mag- 
nets, as shown by the diagram, Fig. 3, produce 
the following results: — The current, in flowing 
from X to Y, divides into the two branches. 
Half the current would increase the force of 
the poles, A, B, and the other half would 
diminish that of C, D. But this diminution 
is scarcely sensible, the previous magnetic force 
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being retained by induction from the opposite 
poles, and this magnetism causing resistance 
in the line, so as to reduce the amount of 
electrical force passing by it. When the cur- 
rent passes from Y to Z the conditions are in- 
verted. Thus the patentee is enabled to re- 
inforce both magnets by means of the alter- 
nating currents without changing their 
polarity. The alternating currents produced 
by the machine above described may be deviated 
by any known commutator so as to give cur- 
rents of one direction at each terminal. Also 
by means of such commutator continuous cur- 
rents may be transmitted through the coils of 
the electro-magnets, which in that case should 
bave soft iron cores. The shaft in Fig. 1 is 
carried in bearings, and is fitted with fast and 
loose pulleys for driving the apparatus by a 
steam or gas-engine. 


THE LATHE.—VII. 
By FRED. Horrmann, Engineer. 


IN many classes of work where it is necessary 

to turn anything to an irregular outline a 
template is often so fastened to a slide - rest 
that the point of the tool must follow its shape, 
to which it is held against by a heavy weight, 
as in Fig. 1, where by feeding the screw the 
underneath slide travels along the spindle, 
while the weight, which works over the pulley 
by a cord, keeps the top slide with its nose 
close to the template. In turning any small 
work, such as handles, the best way is to rough 
out by using both handles, and running a high 
speed, and finish with a water tool and a slow 
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Fig. 2 shows a ratchet feed, and Fig. 3 
e driver, consisting of an eccentric on the 
lathe spindle, and an adjusting nut on the 
pound spindle it moves. The chain passes over 
a couple of pulleys overhead. The weight may 
be cast iron, with a wrought-iron ring or hook 
cast in it. Of course, every ratchet must be 
reversible to feed the tool both ways. This is 
done in the ratchet illustrated by taking off the 
whole ratchet (first unhooking the weight and 
chain) and putting it on with its back to the 
front. In designing teeth of ratchets the work- 
ing part of a tooth must not be in a line 
with the centre, or be near to it, or the paul 
will slip over the teeth, Fig. 4. This is the 
reason why it is better to use these kinds of 
teeth than a ratchet of the form of Fig. 5. 
Another method of feed is by using a star feed. 
A wheel- of the form of a star without any rim 
is hit upon one of its spokes by a pin on the 
face-plate every time it comes romad. The only 
difficulty is forging the star. This feed is 
very useful in turning steel, which, it is un- 
necessary to state, is always a slow process. 
We now come to perhaps the most important 
thing about a lathe—setting the tools. Many 
are the reasons why a tool will not cut fast 
enough. The fault is generally attributed to 
the lathe being out of truth, the strap not being 
tight enough, or the speed too slow or too high ; 
but the knack in turning is so to arrange the 
tool and speed that the lathe will have as little 
strain as possible. Let us first consider what the 
etrains are that are caused in turning. Fig. 6 
shows a case in which a great deal of the strain 
goes down the length of the tool, and Fig. 7 
where the tool offers an immense amount of 
resistance to the lathe, and the tool has a 
tendency to tilt up. Fig. 8 shows a case in 
which the spindle that is being turned rides 
over the point of the tool, turning on the point 
of the tool as a centre. It is a general 
opinion to suppose that the point of the 
tool must be somewhere about the centre; 
whereas, by referring to Fig. 9, we see that 
a tool that would cut a shaft very well at a 
large diameter would, on turning it down, be 
quite unsuitable, as the point would not come 
against the work at all. For this reason, in 
turning studs, where there are several different 
diameters to be cut with the same tool, it is 
best to have the tool made so as to cut at the 
centre, as then the packing under the tool need 
never be changed. The principle of turning 
metal is the same as that of planing or other- 
wise paring off layers of metal: the thinner 
the! cutting edge the less power is needed, and 
the thing in turning is so to set the tool that 
with the thinnest possible edge the tool will 
not break off. Now, a tool will not break if 
the strain of the cut comes along the length 
of the tool, but if the strain comes at all on the 
top of the tool it will break it, and therefore 
care should be taken not to grind the tool, as 
in Fig. 10. If the tool is too far from the rest, 
and the point thin and weak, the tool will dig 
into the work, and take the point off. This 
remark applies equally to spring tools, 
which should not be above the centre, as they 
are particularly liable to dig in. This principle 
may, perhaps, be understood better by refe- 
rence to the tool-box of a planing machine. It 
is well known that if the tool is in front of the 
tool-box pivot, the point of the tool will dig in, 
as in Fig. 11. Now, a difficulty is often found 
in turning spindles parallel: the tool should 
be fed first up, and then down again, not {all 
one way, and care should be taken that the 
cramping down nuts of the top rest are ht, 
or the tool may slip away from its work. The 
same thing applies to such work as truing. u 
faceplates or in cross traversing of any kind. 
The reason—or at least one reason—that the 
cut must be taken first up, and then down, is 
because of the wear of the tool. Sometimes a 
tool has in. off the edge, which would, of 
course, make a difference of in. in the 
diameter of the shaft. Suppose, again, we 
begin to turn a taper shaft, and that we begin 


tically, it is rather a hard thing to finish a 
spindle or shaft of any length with the tool, on 
account of the difficulty of getting the rest 
true, the wear of the tool and the knots or hard 
places in the iron, and the shaft bending in the 
middle, or between the stays, more particularly 
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at the smallest end. Now, the more the tool | as, in order not to leave any ridges on the sur- 


has to cut, the deeper it digs in ; so that it will 
be seen that when the tool has been slided 
down (that is, supposing the rest true with the 
two cemtres), the shaft will be tapered the 
other way. This shows that it is better, if 
possible, not to turn in steps, but to take it all 
off in ome cut from the commencement. Prac- 


face, such as would be left by a quick feed, it 
is necessary to use a broad tool and a slow 
feed. If filiny is carefully done, it will leave 
a shaft as true as can be done by a water tool. 
One seldom sees a shaft roughed out that does 
not show some steel veins, whieh, of course, 
produce jarring in the tool. 


MILLING MACHINES.* 
By Pror. J. E. Sweet. 


ILLING machines, or machines operating 
rotary cutters, have grown up on the reverse 
principles to those of the boring machine. That is, 
instead of the machines being modifications of the 
ordinary tools, they were built originally for special 
work, as gear cutting, gun work, Ko., but their 
utility for all classes of work has become so well 
known that now they are 725 up in the list of 
machines deemed necessary in sheps of very moderate 
pretensions. 

A rotary cutter has its advantages and disadvan- 
tages. As a simple cutting tool it is costly to make 
and keep in order ; and for doing plain work that can 
be done in the lathe or sharpening machine its 
economy is doubtful. But the cutter, when made, 

ossesses a number of cutting edges which will doa 
arge amount of work before they get dull, and 
which are hence especially fitted for producing ir- 
regular forms. It would seem that it ought to be 
possible to use a higher cutting speed with a rotary 
cutter than is possible in a lathe; for the cutting 
edges are in action only about one-eighth of the time, 
but as there are always some of the teeth in action 
the body of the cutter is heated up about as fast as if 
only one cutting edge was in constant action; so 
ne eres of cut cannot much exceed that of the single 
tool. 


There is a t diversity of practice in regard to 
the number of teeth in the cutters, which must be 
of necessity partially owing to the size and kind of 
materials operated upon, and mainly because of the 
difference in the stability of the machines. If the 
machine is frail and the work light, a fine tooth- 
cutter is necessary. If the machine is absolutely rigid 
and the work firm then a cutter of either few or many 
teeth can be used. 

It is desirable to use a coarse-toothed cutter when 
ossible : first, because it can be sharpened without 
rawing the temper; and, second, because ever 

cutting edge can then be made to cut, and so wor 
faster. When there are too many cutting edges a 
part of them are sure to slide over without cutting, 
thus dulling and burnishing down the metal, making 
it all the harder for the following cutting edge. In 
work of an irr form, but not such as requires 
absolute size (such as the grooves in a tap or a 
reamer), the cutter can be ground by hand on an 
emery wheel or a dry grindstone, without any other 
requirement than experience ; but for work requiring 
absolute accuracy the cutter should be formed like 
Brown and Sharpe’s cutters for cutting tooth wheels, 
so that they can be sharpened by grinding the face 
without changing the form. Many times in 
making of catters for a single job, or for a special job 
where there is but little to do, much time and money 
are uselessly wasted by making the cutter as com- 
plete as would be possible for a standard tool. Often 
a four, three, two, or even a one tooth cutter can 
be made, and the job finished in less time than it 
would take to make a complete circular mill. 
Tempering cutters, so as to maintain their truth, is 
not a job that every smith can do; and with a cutter 
of one to four teeth, each tooth can be tempered 
separately, and the danger from springing avoided. 
A two or more tooth cutter sprung in tempering is 
sure to cut wider than itself, but a single tooth 
cannot. Cutters made to cut upon their end er- 
clusively should havo but few teeth; two, three, or 
four are likely to give better satisfaction than more. 

Cotter cutting—that is, making round-ended 
mortises or cutting channels for keys and feathers 
is a sort of milling, though usually done on a apecial 
machine; the tool generally used is two-toothed or 
two-lipped. EON , 

A similar tool extended in size may be used in the 
milling machine for facing work, and, from the fact 
that this tool is cheaply made and kept sharp, it can, 
I think, be worked as profitably on flat surfaces as 
a oylindrical cutter. 

e standard American milling machines bear a 
close resemblance to each other, and the Brown and 
Sharpe Universal machine is certainly a fair, or 
more than fair example. The larger sized machines 
are supplied with back gear, giving greater driving 
power, and the outer end of the mandrel has a 
movable support. The defect in all the machines 
is their lack of rigidity, and the move that will im- 
prove them, if they can be improved, is that which 
will make them more rigid. A sbort block working 
on a long slide, or along slide working in a short 
block, is all wrong. All the sliding surfaces should be 
of equal length. And, asa milling machine is! 
worst of all machine tools to keep clean, the sliding 
surfaces should be protected as far as possible. The 
great distance from the feed-screw to the work is the 
worst feature about the machine. It is impossible 
to work machinery in that way and prevent springing, 
and springing is not only bad on account of produ- 
cing work, but is the cause of dulling and 
breaking the cutters. The feed-screw ought to play 
through a stationary bracket, working horizontally 
2in. or 3in. below the matt 8 e hte as to 
strike direct] inet the work i or the vice, 
chuck, or akkor davies in which it is held. That is, 
Sac ac Ä eS 
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the screw to drive the work, and the work to actuate 
the slide, instead of the screw driving both the slide 
and the work secnred to it. Next, the feed-screw 
ought to be provided with an open nut as much as a 
lathe should. It is a waste of time, this having to 
“crank back.” This arrangement avoids all the 
complicated mechanism for driving the feed-screw, 
although, on the other hand, it is not applicable to 
a Universal machine or to one for cutting spiral 
work. But for all plane milling, gear cutting, &o., 
this positive motion feed-screw would be far superior 
to the present stilted arrangement. 


For a Universal machine, or one where the feed 
can be turned round a central point for cutting 
Bpirals, placing the elevating screw directly beneath 
the turning point, and operating the feed by bevel 
gearing, driving telescopic sleeves around the 
lifting screw obviates the complication of feed works 
usually encountered on the different standard 
machines. 

The arrangement for working both the vertical 
and the cross motions by one handle on the Brown 
and Sharpe machine is a piece of misapplied ingenuity 
or economy. Too many mistakes have been made 
in our experience, by getting tke crank on the wrong 
stem, for the results to challenge our admiration. 


Index circles on the screws for moving the slides 
to scale are great conveniences ; and if the feed-slide 
was graduated or fixed to read off the movements in 
like manner it would be an additional convenience. 
Besides, the feed-slide ought to be provided with a 
binding screw conveniently located for making it 
fast in any position. 


IS THE BRAIN A PHONOGRAPH? 


PEAKING recently at the Society of Telegraph 
Engineers, Dr. C. W. Siemens ‘‘ ventured to 
draw an analogy between the action of the 
phonograph and the action of the brain in the 
exercise of memory,” and in Nature, for May 30, 
he enlarges upon his speculation to the extent of 
making bis reasoning clear enough to submit it to 
the critical test. All impressions received by us 
from without, either through the tympanum of the 
ear, the retina of the eye, or through the sensitive 
nerves of the skin, are, it is generally believed by 
physiologists, communicated to corpuscular bodies 
in the brain, which lie imbedded in a grey substance, 
the nature and precise function of which have not 
yet been fully expluined. It would appear that the 
corpuscular bodies in which the sensitive nerves 
terminate are connected, through the medium of 
extremely delicate filaments, with the nervous system 
of volition, the reaction of the one system upon the 
other being attributable to mental energy. It may 
be conceived that any fresh impressions received on 
the extremely complex sensitive network of the 
brain may give rise, then and there, to acts of 
volition; but how, it may be asked, can acts of 
volition arise from impressions that were communi- 
cated through the sensitive nerves years before, 
having been committed in the meantime to what we 
term the memory? But in order that the mind can 
deal with an impression previously received it seems 
necessary that it must have the power of reproduc- 
ing the same from some material record by which 
the impression has heen rendered permanent. Take 
the case of a tune that we have heard in early youth 
and which may not have since recurred to us. By 
some incident or other that tune and the words 
connected with it become suddenly revivified in the 
mind. If the tune had been sung into a phonograph 
it could have been reproduced at any time by releas- 
ing a spring moving the barrel of the instrument; 
and it seems a fair question to ask whether the grey 
substance of the brain may not, after all, be some- 
thing analogous to a storehouse of phonographic 
impressions representing the accumulated treasure 
of our knowledge and experience, to be called into 
requisition by the directing power of the mind in 
turning on, as it were, one barrel or another. 


Such a hypothesis might possibly serve also to 
explain how in sleep, when the directing power of 
the mind is not active, a local disturbance in the 
nervous system may turn on one or more phono- 

aphic barrels at a time, and thus produce the con- 
used images of dreamland! A powerful mind 
would exercise a complete control over the innume- 
rable barrels constituting our store of knowledge, 
wherens in a weak mind the impressions of the past 
would be brought back into evidence in a confused 
and irregular manner. Such a supposition might 
also account for the more vivid recollection of 
impressions received in early life, when the 
mechanical record stored up in the brain may be 
supposed to have been more distinctly and indelibly 
rendered. In speaking of these impressions aa 
phonographic it does not follow that they were origi- 
nally conveyed through the tympanum of the ear. 
Mr. Willoughby Smith, at the meeting above re- 
ferred to, called attention to the fact that, by sub- 
stituting crystalline selenium for carbon in the 
microphone, a ray of sunlight directed upon the 
selenium produces a noise comparable with that pro- 
duced by a Nasmyth hammer; and it is quite 
feasible that the impressions received through the 


retina of the eye, and the nervons system generally, 
would be equally susceptible of being recorded in the 
cerebral storehouse. The record itself might be 


supposed to be of a mechanical, or, more probably, 


of a molecular character, the ono thing important 
being that it must be matcrial. These observations 
are, no doubt, extremely crude, but may serve 
possibly to direct the attention of physiologists toa 
point of interest to their science; nor would it be 
the first occasion on which a phenomenon of 
inanimate nature bad revealed the secrets of 
animate organisation. 


THE ELECTRIC LIGHT AT THE 
ENGINEERS’ SOIREE. 


T the soirée of the Institution of Civil Engineers, 
held last week at South Kensington Museum, 
the most interestirg and important, and certainly 
the most attractive object shown was, says 
Engineering, the illumination of the gardens of the 
Horticultural Society and adjacent buildings, by the 
electric light produced by Siemens’ dynamo-electric 
machines. The machines and engine were placed in 
the ground lying to the east of the gardens and 
between them and the Exhibition-road, and the 
Jamps were fixed one at each end of the terrace 
above the eastern corridor overlooking the Horti- 
cultural Gardens, being connected to the machines 
by conducting cables. The effect of the pure white 
illumination by the electric light was very beautiful. 
It must have struck everybody that the green of 
the grass and foliage brought out under its rays 
was exceptionally pure and brilliant, testifying to 
the fact, still more conclusively shown by a compari- 
son of the solar and electric spectra, that the electric 
light is far purer and a more perfect white than even 
the sun itself. In the solar spectrum there are 
thousands of black lines which are not found in the 
spectrum of the electric arc, and each of these black 
lines represents a definite colour in the electric light, 
which-is wanting in the light of the sun. m 
these considerations, therefore, if among the objects 
shone upon there be some whose physical properties 
cause them to reflect those colours which are repre- 
sented by dark lines peculiar to the spectrum of the 
sun, it follows that they would appear more brilliant 
in colour when illuminated by electric than by solar 
light; and as in that part of the spectrum whose 
range of refrangibiiity constitutes the green rays, 
there is a very large percentage of black lines not to 
be seen in the electrical spectrum, the exceptional 
brilliancy of the foliage may be easily accounted for. 
But another cause is also present. We noticed that 
in order to increase the conductivity of the carbon 
“wicks,” their surfaces have been coated by the 
electro-plate process with a thin film of metallic 
copper, and this becoming volatilised as the carbons 
were consumed, would throw a large proportion of 
green rays into the electric arc, and so would help 
to bring out the colour of green objects with greater 
brilliancy ; but inasmuch as reds and colours belong- 
ing to the red end of the spectrum were not 
destroyed in tbe proportion that the greens were 
enhanced, we are inclined to attribute the pheno- 
menon chiefly to the cause first mentioned. 


Dr. C. W. Siemens exhibited also another appli- 
cation of the dynamo-electric machine—namely, the 
transmission of mechanical power to a distance by 
means of electricity. It is well known that any 
dynamo or magneto-electric machine is perfectly 
reversible, and becomes an electro-magnetic engine 
when it is coupled to another dynamo machine or 
other source of electricity, and in that case it is 
driven in the reverse direction to that in which it 
would be turned if used as an electro-motor itself. 
On the occasion to which we refer one of the 
smallest-size Siemess machines was placed in 
circuit with a large machine through a long con- 
ducting cable, and connected by belting to the 
smaller machine, on which was a small Appold 
centrifugal pump. Upon placing the small Siemens 
machine in circuit, it started off at full speed, lifting 
water from a tank to a height of 10ft., absorbing an 
indicated horse-power of 3°75. One of the most in- 
teresting experiments with this machine was suddenly 
to throw it into circuit, when it started off instantly 
at full speed, apparently taking no time whatever to 
get up its velocity ; the moment the wire touched the 
terminal it ran away, notwithstanding the work put 
upon it by the pump. 


Action of Light on Selenium.— M. Forssman, 
who has been making investigations into the action 
of variously coloured lights on the galvanic con- 
ductivity of selenium, concludes that it is not the 
light vibrations or certain kinds of them that produce 
variations of conductive resistance, but vibrations of 
another order, which he thinks have neither light- 
ing, beating, or chemical action. This, itis thought, 
may open the road to further researches to discover 
whether this hypothesis be true, as, if so, its veri- 
fication would be of high scientific importance, and 
amount practically to the revelation of a new moda 
of motion. 


SCIENTIFIC NEWS. 


— fee 


AT the meeting of the Royal Society of 
Edinburgh, held on June 3, Messrs Bow 
and Blyth presented two communications on 
telephony, the one dealing with the splitting 
up of the electric current as detected by the 
telephone and the founding thereon of a sounder 
to act as a call-bell, and the other 5 
results of some experiments with the telephone 
and microphone. Mr. Blyth's experiments 
revealed the fact that the microphone of Prof. 
Hughes could be used as a receiver as well as a 
transmitter. If some mistake has not been 
made, that should be a valuable discovery. 


The report of Colonel Yolland on the fatal 
accident to Sir F. Goldsmid should effectively 
settle the question of continuous footboards. 
The short iron steps are always dangerous, and 
are little better than traps for the unwary in 
frosty weather, but besides those defects, they 
are simply murderous appliances in the event 
of a passenger being so unfortunate as to slip 
and fall near the carriages while a train is in 
motion. A continuous footboard might push 
him out of the way, but these simple steps act 
as so many choppers, and if the passenger does 
not fall between the platform and the wheels, 
he is fearfully mangled by the repeated blows 
of these chopping irons. The Board of Trade 
must insist that all platforms should be of one 
height, for there is no reason why a passenger 
should be required to climb into a carriage, 
when the companies can easily study both the 
comfort and the safety of their patrons by 
making the platforms level with the floor of the 
carriages. They must be compelled to render 
continuous footboards inoperative, or else to 
provide that safeguard on all their rolling 
stock. It is satisfactory to learn that the 
London and South Western Company is taking 
steps to remedy the evil, but it is a sad reflec- 
tion on the skill of railway engineers, that 
several accidents should have been required 
before they could appreciate the danger. 


A memorial to Lord Benconsfield having 
failed to obtain any recognition of the services 
of Mr. Thomas Craddock, an appeal has been 
made to the engineering profession. Mr. 
Craddock has done a great deal to improve the 
steam engine; he has devoted nearly all his 
life and all his means to develop the prime 
mover of British industry, and now at the age 
of sixty-eight, having lost his right arm and 
everything except his character, he finds him- 
self in straitened circumstances. Messrs. F. J. 
Bramwell, J. Brunlees, G. R. Stephenson, Sir 
W. Thomson, Dr. W. Pole, E. Woods, E. J. 
Reed, Lieut.-Col. Manby, {and many other 
well-known engineers recommended his case, 
and Messrs. H. and R. Powell, 17, Bayswater- 
terrace, W., will receive subscriptions. If Mr. 
Craddock had only written a book or two he 
would have received a pension, but he has done 
a great deal more than that,and the Govern- 
ment cannot assist him, 


Sir George Airy, Astronomer Royal, has been 
elected a foreign associate of the Dutch 
Academy of Sciences. Rather late. 


The death is announced of Baron von Etting- 
hausen in his eighty-second year. 


The Gardeners’ Chronicle says that the potato 
disease has already made its appearance in more 
than one locality. There is no doubt that the 
old “ curl” is one of the phases of the same 
disease. 


The Sydney Mail announces that Mr. Swan, 
of Newcastle, N.S.W., has discovered that a 
simple form of string telephone will enable 
deaf people to hear and to distinguish voices. 
A looped string attached to a flexible membrane 
stretched over the end of a cylinder cut from 
an old tin can, passed around the forehead 
and over the hands of the listener—the hands 
being pressed against the ears—will enable the 
deaf to hear words spoken near the open end 
of the can. 


Prof. Osborne Reynolds, alluding to the 
collision between the Kinig Wilhelm and the 
Grosser Kurfürst, points out that it was a fatal 
error to reverse the engines of the former. The 
question has, it will be remembered, e 
much of his attention, and the result of his 
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experiments has demonstrated that a screw- 
propelled vessel loses all power of steer- 
ing when the screw is reversed, until suff- 
cient time has elapsed for the vessel to gather 
way in the reverse direction. It is proved 
beyond a doubt that to reverse the screw is to 
tose all power of steering for a time. 


Sir W. Armstrong’s jointed gun bas passed 
through the series of firing tests, and has been 
adopted for service. The gun unscrews into 
three parts, and is thus easily transported on 
the backs of mules. When the pieces are 
acrewed together it forms a powerful long- 
range gun, perfectly gas-tight at the joints. 


New lead-squirting machinery for the manu- 
facture, by hydraulic pressure, of rods for con- 
verting into rifle bullets is being erected at 
Woolwich Arsenal. 


A Beluga or white whale has been safely 
lodged in the Aquarium at Westminster, but 
it is a moot question whether it is more cruel 
to confine such an animal in such a place, or to 
vivisect it for the purposes of so-called science. 


M. Mouchot, the inventor of a successful 
form of sun-engine, has presented to the Paris 
Academy an account of his experiments with 
it in various parts of Algeria. In that country 
he has demonstrated that solar heat can be 
utilised for cooking food, baking bread, and 
distilling alcohol, besides furnishing the motive 
power for machinery. 


An extraordinary statement is made by 
Galignani—viz., that M. Duclaux, Professor of 
Sciences at Lyons, has discovered a method of 
hatching silkworm eggs at will. If, when the 
eggs are not more than two or three days old, 
they are rubbed with a brush, subjected to the 
action of electricity, dipped for half a minute 
in concentrated sulphuric acid, or chlorhydric, 
nitric, acetic, or tartaric acids, they will hatch 
out, and as the mulberry is in full leaf two 
crops of worms are thus obtained in one season. 
Immersion for a few seconds in water heated to 
122° Fahr. is said to be equally efficacious. The 
worms from the artificial hatching are said to 
be hardier than those reared in the ordinary 
manner. 


An accident ina match manufactory,in which 
a girl’s clothing caught fire, and she was badly 
burnt, lately induced M. Sieborath, of Dresden, 
to experiment upon impregnation of articles of 
clothing. Saturation with 5 or 10 per cent. 
alum solution gave no good results; the stuffs 
burnt with a flame after the impregnation, 
which, moreover, spoiled their appearance. On 
the other hand, a 5 per cent. solution of phos- 
phate of ammonia proved quite successful ; the 
impregnated clothes did not burn with flame, 
but were merely destroyed by carbonisation. 
Lastly, a solution containing 5 per cent. alum 
and 5 per cent. phosphate of ammonia was tried 
on linen and woollen stuffs. Here, too, there 
was no burning. The stuffs treated with phos- 
phate of ammonia did not even burn when they 
had before been vigorously rubbed with gun- 
powder. The powder flashed, but left the stuff 
unconsumed. The cost of saturation is esti- 
mated at about 2°5 mark per garment (say 28.). 
The clothes may lose their incombustibility by 
getting wet or being washed. It is a disadvan- 
tage that they can only be worn in certain 
places, and that, after washing, they necessitate 
the expense of a fresh impregnation. 


Carl Vogt’s notorious “ secretion simile,” in 
which, many years ago, he characterised the 
activities of the mind as mere functions of the 
brain substance, and said that “ thoughts stood 
in much the same relation to the brain as gall 
to the liver or urine to the kidneys,” attracted 
a good deal of notice in Germany and elsewhere 
atthe time. It is interesting to find, as Dr. 
Berthold has recently pointed out in the Berlin 
Academy, that an idea of this kind is traceable 
back to the time of Frederick the Great. The 
materialism of that time put forward audacious 
hypotheses, which Frederick treated with 
severe scorn. In a letter regarding them to 
Voltaire, of 4th December, 1775, he wrote: 
“ From these comparisons between meditation 
and digestion, between the formation of ideas 
and the generation of animals, the distance is 
short to the comparison of thought with the 
bile, the blood, the chyle, to that secretion of 
the brain which has been the last secretion of 


materialism.” A quarter of a century later 
this idea was enunciated anew by Cubanis. 


The following figures we take from Deutsch 
Ind. Zeitung :—The London Exhibition of 1851 
numbered 13,917 exhibitors, and was visited 
during 142 days by 6,099,19£ persons; the 
Paris Exhibition of 1855 had 24,954 exhibitors, 
was Open 200 days, and visited by 5, 121, 330 
persons; the London Exhibition of 1862, 
28,650 exhibitors, 176 days, 6,211,103 visitors; 
the Paris Exhibition of 1867, 50,226 exhibitors, 
210 days, 10,200,000 visitors; the Vienna Ex- 
hibition of 1873, 42,584 exhibitors, 156 days, 
7,254,687 visitors; the Philadelphia Exhibition 
of 1876, 159 days, and 9,857,625 visitors. 


When the pneumogastric nerve of a dog is 
cut, and the extremities of the nerve are elec- 
trified, the respiration and movements of the 
heart cease for a time, but if the electrification 
is continued, there is a renewal of both these 
functions. M. Vulpian has observed that 
where the animal is previously anwsthetised by 
sulphuric ether, chloroform, or hydrate of 
chloral, this revival does not take place, and 
death occurs from syncope of respiration. He 
is of opinion that this fact explains many of 
the fatal cases of anwsthetised persons, in 
whom the nerves are subject to traumatic ex- 
citation (i.e. through a wound) or other irri- 
tation. 


The Lombardo-Venetian Institute has pro- 
posed the following subject for prize competi- 
tion :—“' Expound the rules to which architects 
must conform, in order to put theatres, halls 
destined for spectacles, lectures, numerous 
meetings, &c., in conditions favourable to the 
uniform diffusion and distinct perception of 
sounds. The rules relate both to the form of 
the hall, and to any other expedient that may 
be thought opportune. The competitors are 
to base their affirmations both on theoretical 
precepts, and on the practica) results obtained 
in buildings already constructed; and when 
these do not suffice to solve the problem com- 
pletely, they should have recourse to fresh 
experiments, which must be described with 
great care.’ The value of the prize offered is 
about £125. 


The retreat or descent of the flame of a 
Bunsen burner is prevented by M. Renard 
(Chem. Central Blatt), thus:—‘ He takes a 
strip of thin copper sheeting, ubout a finger’s 
breadth, and 2in. or 3in. long, and having 
rolled it up doubly or triply, inserts it to the 
extent of a half in the upper opening of the 
burner-tube, where it remains by the force of 
elasticity, He gives the following explanation 
of the retreat of the flame: The mixture of 
gas and air coming out of the cylindrical tubes 
does not escape with the same velocity in all 
its parts; the outer part, by friction on the 
wall of the tube is retarded, and has less 
velocity than the middle part. Hence, arise 
countercurrents, which, with weak gas-pres- 
sure, cnuse the combustion of the outer parts 
of the gas mixture to extend downwards. 
Where the tube is somewhat narrower in its 
lower part than in its upper, a° countercurrent 
and retrent of the flame occur the more readily. 
This can be proved by widening the tube from 
above with a file. Thus is explained the action 
of the sheet cylinder. It narrows the opening 
of the combustion-tube, so that the gas current 
escapes in all parts with the same velocity, and 
the counterflow is compensated. Platinum may 
be used instead of copper, where a flame is 
desired to be free from volatile copper com- 
pounds. 

The Scientific American of June 1, contains 
an account, with illustration, of a gyroscope 
driven by electricity (the device of Mr. Geo. 
Hopkins). The movement is thus rendered 
continuous, and can be more easily studied. 
The principle appears similar to that applied 
in Edison’s electric pen. The same number has 
an interesting paper on “ meddlers in arts, in 
which they are not skilled’—a class that Mr. 
Raymond lately protested (in the U.S. Com- 
mittee on patents) against giving patents to. 
It is a notable fact, of which such names as 
Whitney, McCormack, Fulton, James Watt, 
Howe, Bessemer, and Bell, supply illustrations, 
that much of the most important invention has 
been by “ meddlers” of the class Mr. Raymond 


condemned. 


pancreatine, diastase, and pepsine. 


Aliments may be divided into three great 
categories fatty substances, feculents, and 
azotised albumenoid matters. To these three 
correspond, in the human system, three 
ferments, which have received the names of 
All the 
forms of dyspepsia may be attributed to bad 
working of the organs charged to elaborate 
these ferments—viz., the pancreas, the salivary 
glands, and the stomach respectively. Pro- 
ceeding on this assumption, M. Tissy (in the 
French Academy) represents that it is possible 
and useful to associate these ferments which 
are all soluble in water, slightly alcoholised, and 
to administer them at meal time in suitable 
doses, so as to ensure integrity of digestion. 
He has, it appears, subjected the liquor in 
question to long clinical experimentation. 


Gastuch, or gns-cloth, is a name given by Dr. 
Hirzel, of Leipzic, toa gas and water-tight stuff, 
which he has recently patented. This is pro- 
duced by placing a large smooth piece of so- 
called guttapercha paper between two pieces of 
some not too coarse and dense material—e.g., 
shirting (undressed)—and then passing the 
arrangement between heated rollers. 'The outer 
pieces of shirting combine in the most intimate 
way with the enclosed guttapercha to form a 
material which is impenetrable by gas and 
water. It may be made still denser and more 
resistant by being coated on both sides with, e. g., 
copal lac. The substance is conveniently 
flexible, and will remain proof against variable 
influences of weather and external temperature. 
It can be applied to all those purposes tor which 
waterproof material is used, and it is well 
adapted to form gas-tight membranes for re- 
gulators of pressure of compressed gas, bags or 
sacks for dry gas-meters, as also dry gas- 
reservoirs. 


An interesting lecture on the prehistoric 
peoples of central Europe was recently delivered 
by M. Bertrand, director of the Saint Germain 
Museum, at the Sorbonne, in Paris. Insum- 
ming up, he said that Gaul, as far as the Rhine, 
had, in the prehistoric period, been successively 
peopled by savage hunters, whose coarse arms 
of fractured stone have been discovered by 
Boucher de Perthes; troglodyte shepherds, 
whose instruments of cut stone, and the draw- 
ings (of extraordinary perfection) made on 
them, were first studied by Lartet; the 
hierarchically organised population that raised 
the dolmens; later on, this population was 
transformed by a first Asiatic immigration, 
which introduced certain Oriental stone3, and 
afterwards bronze, which characterises the 
Celtic civilisation ; a new layer of Indo-Germans 
carrying iron is developed to the east of the 
first; these were the Gaulois and primitive 
Germans ; afterwards theirarmament is modi- 
fied as well as their rites; they bury in 
cemeteries warriors armed with shorter swords ; 
lastly, the incineration of bodies is extended 
among the Gaulois till Rome subjects them, 
and transforms them into Gallo-Romans. 


Skeleton Leaves.—At a recent meeting of the 
Scientific Committee of the Royal Horticultural 
Society Mra. Cussons, of Southport, exhibited some 
skeleton leaves, with the following note :—‘‘ For the 
dissection of leaves I find the process of maceration 
too long and tedious, to say Lothing of the uncer- 
tainty as to the results; I have therefore adopted 
the use of alkali in saturated solution, the specimens 
to be introduced while the liquid is heated to boiling 
point. The time of immersion to be regulated by the 
character of the various leaves, and the nature of 
the epidermis to be removed. When the specimen is 
freed from epidermis and cellular tissue, it must be 
subjected to the action of chlorine to destroy the 
colouring matter. The introduction of peroxide of 
hydrogen serves not only to render the lace-like 
specimens purer in colour but preserves it also. In 
destroying the colouring matter in ferns this also is 
invaluable; added tothe chlorine it gives a solidity 
to the bleached fronds, and appears to equalise the 
action of the chlorine. For skeletonising capsules 
the slow process of maceration by steeping in raiu- 
water is alone available—a moderate heat may be 
applied to hasten the process, but alkali is useless. 
The only known flower which can be dissected is the 
Hydrangea japonica. ‘Lhe fibrous nature of the 
petals renders it easy to skcletonise in the perfect 
truss in which it grows. Skeletovised leaves and 
capsules appear to gain in the process a toughness 
and durability not possessed by them in their 
Larural etate.” 
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SCIENTIFIC SOCIETIES. 


ROYAL INSTITUTION. 
Minute and Low Forms of Life. 


oh hee? Rev. W. H. Dallinger, on Tuesday week, 
delivered the first of a course of lectures at the 
Royal Institution, descriptive of the recent researches 
of Dr. Drysdale and himself. The object of the first 
lecture was mainly to explain the method of research 
which had been employed. The first essays of the 
opticians to produce high powers were, as might 
be expected, feeble. These powers amplified, but 
did not analyse; hence it began to be questioned 
whether one could see more really with a high 
power than with a moderate one.“ And this was 
true at the time. But it is not sonow. The optician 
has risen to the emergency, and provided us with 
powers of great magnifying capacity which carry an 
equivalent capacity for analysis. They open up 
structure in a wonderful way when rightly used. 
The lecturer began by projecting upon the screen the 
magnified image of a wasp’s sting—an object about 
the 1-20th of an inch in natural size—and beside it 
was placed a piece of the point of a cambric sewing 
needle of the same length, magnified to the same 
extent. The detaila of the sting were very delicate 
and refined, but the minute needle point became 
riven and torn and blunt under the powerful 
analysis of the lens, showing what the lecturer 
meant by ‘‘ magnifying power ;’’ not mere enlarge- 
ment, but the bringing out of details infinitely 
beyond us save through the well-made lens. This 
was further illustrated by means of the delicate 
structure of the Radiolaria, and still further by 
means of a rarely-delicate valve of the diatom known 
as N. rhomboides. With a magnification of 600 
diameters no structure of any kind was visible; but 
by gradually using 1,200, 1,800, and 2,400 diameters, 
it was made manifest how the ultimate structure of 
this organic atom displayed itself. 

But this power of sis was carried still further 
by means of the minutest known organic form, 
Bacterium termo. The lecturer had, in connection 
with Dr. Drysdale, discovered that the movements 
of this marvellously minute living thing were 
effected by means of a pair of fine fibres or “ flagella.” 
These were so delicate as to be invisible to everythin 
but the most powerful and specially construc 
lenses and the most delicate retinas. But since this 
discovery Dr. Koch, of Germany, had actually 
photographed the fiagella of much er bacteria, 
such as Bacillus subtilis, and expressed his convic- 
tion that the whole up was flagellate. Mr. 
Dallinger determined then to try to measure the 
diameter of this minute flagellum of B. termo that 
the real power of magnification in our present lenses 

ight be tested. This was a most difficult task, but 

measurements were made with four different 
ense3, and the results were for the mean of the first 
50 measurements 0 00000489208, for the second 
0°00000488673, for the third 0°00000488024, for the 
fourth 0:00000488200, giving a mean value for the 
whole, expressed in vulgar fractions, of the 
1-204700th of an inch as the diameter of the 
flagellum of B. termo. 

With such power of analysis it was manifest that 
immense results might be expected from a good use 
of the highest powers.“ The proper method of 
using them was next dwelt on, and then the appa- 
ratus was described, by means of which a drop of 
fluid containing any organism that was being studied 
might be prevented from evaporating whilst under 
the scrutiny of the most powerful lenses, and for an 
indefinite leagth of time. The importance of study- 
ing such organisms in this way—by continuous 
observation—was then plainly shown, some of the 
peculiar inferences of Dr. Bastian, as to the trans- 
mutation of bacteria into monads, and monads into 
amoebae, &c., being explained by discuntinuity of 
observation. 


Improvements in Bicycles.—Mr. J. Keen has 
obtained letters patent for an invention which con- 
sists in abolishing the back fork and making the 
continuation of the backbone to the centre of the 
back wheel in one continuous steel tube without any 
join. Also in making theaxle or pin upon which the 

ind wheel revolves of a hollow steel tube for the 
purpose of containing a sufficient quantity of oil to 
lubricate it for a considerable time. 

Improvement in Pianofortes.—Mr. W. G. 
Eavestaff has obtained a patent for the following 
improvements. In order that theframes may resist 
the tension of the strings, they are constructed 
thus :—For an upright piafioforte a rectangular 
frame of hard wood is made to correspond in breadth 
and height to the desired backframe. Parallel bars 
of wood equal in length to the height of the frame 
are glued thereto at equal distances apart, the end 
bars being laid upon the side bars of the frame. 
Between the ends of the bars filling-in pieces are 

lued, thus forming a kind of grid frame with a 

ush surface, to which a second frame made in the 
same manner is attached by glue. The back frame 
thus formed is capable of resisting the parallel, 
cross, and diagonal strains of the most modern 
arrangement of pianoforte strings. 
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and as 


other things, knows no more than what body does, 
5 a clutter with this little pittance of his, 
will write the whole bedy of physick: a vioe 
from whence great inconvenienves derive thei i 
—Montaigne’s Essays. 
— 4 — — 
TANK LOCOMOTIVES FOR MINERAL 
LINES. 


[14448. }—Upon p. 268 I gave a diagram of a four- 
wheeled tank-engine, built by Messrs. Fletcher, 
Jennings, and Co. Within the last fortnight a 
number of experiments have been made with this 
engine, and it has given the greatest satisfaction. The 
accompanying diagram is copied from a photograph 
of one of the latest six-wheeled tank-engines, built 
by the Hunslet Engine Company, Leeds, and is so 
clear that any lengthened description is rendered 
unnecessary. 

This engine is of a powerful type, as it is required 
to run upon a mineral line, which has unusually 
severe gradients, over which heavy loads have to be 
conveyed. 


distance measurer, anda water clock. The brake 
hangers of one pair of wheels are fixed to two scale 
beams working on pivots. When the brake is put 
on, one end of these beams or levers is pushed up, an@ 
the other, of course, pulled down. his action 
compresses shallow cylinders filled with water, and 
the pressure is registered by two of Richards” 
indicators. Two other indicators also register the 
air pressure applying the brake, and the other one 
shows the pull on the dynamometer. The speed 

indicator and recorder I need not here describe, as P 

have fully illustrated the apparatus in Vol. XXV., 

p. 11. 


There are also two of Mr. Stroudley’s speed 
recorders—one driven from each pair of wheels. On 
Monday, May 27th, this van was tried for the first 
time. The experimental train left Brighton shortly 
after noon, and ran to Three Bridges. The engine 
was Grosvenor, No. 151 (the same one which dre] 
the Brighton train at the Newark brake trials). 
There were present Mr. Westinghouse, Captain 


original.” pagr Mr. Stroudley, Mr. Knight, Mr. Darwin, 
r. 


Gutch, Mr. Jeffreys, Mr. Reynolds, Mr- 
Williams, and a party of engineers. The trials were 
continued the following day, and nearly fifty experi- 
ments have been made, and some most important 
information has been acquired. 


For want of time, I shall be unable to give the 
tracings and the diagrams until a future letter. But 
I may mention one stop, the quickest ever made. 


The engine ran with the van at a speed of 46 
miles an hour down a gradient of 1 in 264. Thevan 
was ‘‘slipped,’’ the brake fully applied to all four 
wheels, and stopped in 12 seconds, after runni 
only 90 yards, and the wheels were not skidd 
Great difference of opinion has always existed as to 
skidded or unskidded wheels, but the well-known 
phrase, No brake can do more than skid the 
wheels,” is almost universally considered to be 
correct. As your readers are aware, I am of opinion 


— 
— a e 


Ft. Iu. 
Diameter of cylinders (15) ... „5 18 
Length of stroke (22) ... ad wis ee 
Diameter of wheels 8 nares 


Since this engine commenced to run it has been 
very severely tested upon gradients of 1 in 18, and 1 
in 24. The steam brake with which it is fitted 
works admirably ; but [am always of opinion that, 
when a brake is applied to a coupled engine, brake 
blocks ought to be fitted to all the coupled wheels. 


June 5th. C. E. 8. 


THE WESTINGHOUSE AUTOMATIC 
BRAKE EXPERIMENTS ON THE 
BRIGHTON RAILWAY. 


n my letter upon p. 170 of the present 
volume I mentioned the experimental van which was 
being fitted up at the Brighton works. This van is 
now completed, and the series of experiments 
has now commenced. A short description of the 
apparatus will no doubt prove interesting. The 
experimental van has been built specially at the 
Brighton works from the designs of Mr. Stroudley, 
the locomotive superintendent, and is somewhat 
similar to a 's van. The weight complete is 
8 tons lewt. The Westinghouse automatic brake is 
fitted to all four wheels, and it is also arranged that 
it can be applied to one pair only. The apparatus 
within the van has been specially designed by Mr. 
Westinghouse, and is most ingenious and complete. 
It is desired to ascertain what is the strain on the 
brake hangers, what are the conditions to secure the 
greatest stopping power, and the maximum fric- 
tional resistance between the wheel and the rail. 


There are five indicators, three speed measurers, a 


pieneen 
it 1 i 


1 


r 


| 
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that the wheels should not be skidded. This opinion 
is based upon a series of experiments made me 
about seven years ago with an engine, tender, 
train upon an incline, the results obtained being in 
favour of an unskidded wheel. Theoretical reasons are 
decidedly in favour of ‘‘ skidding ” the wheels. Why 
the theory and the practice do not coincide has never 
been satisfactorily explained, because reliable data 
could not be obtained with the apparatus in use. 
This is now no longer the case, as the experimental 
van” contains appliances for ascertaining every 
possible information with regard to the action of 
brakes, which can be required, either in practice, or 
as data for the theoretical investigator. 


The results of the experiments conclusively prove 
that an unskidded wheel retarded is a far quicker 
train-stopper than a skidded wheel. 


A strange discovery was also made—that, at the 
instant of skidding, the friction is reduced upon the 
rails to a minimum, and that afterwards it gradually 


increases. 


The diagrams show the pencil of the indicator as 


rising when the brake is put on; then travelling 
horizontally, the brake was then skidded, when the 


ncil rises to a great height, and instantly falls very 
ow indeed ; then it slowly rises till the end of thestop. 
Why the friction, after being so far reduced at the 
moment of skidding, should afterwards increase, 


and why for a short space of time a skidding wheel 


slides upon the rails with so little resistance, are 


questions which cannot yet be explained. A long 
series of trials will be conducted, and the information 
obtained will be given by Captain Galton, in his 
paper on Continuous Brakes,” to be read at the 
meeting of the Institution of Mechanical Engineers 
to be held at Paris. 


C. E. 8. 
(To be continued.) 


June 14. 1878. 
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SINGLE AND COUPLED ENGINES. 

(14450. |—In letter 14133, , W. J. S.” states 
that it was the Midland who forced the running 
between Liverpool and Manchester, doing the 314 
miles (with a 3 minutes’ stop at Warrington) in 45 
minutes, with 6ft. coupled engines. This is a mis- 
take. It was the ‘‘Cheshire Lines Committee.” 
in which the Midland have, along with the M.S. L. 
and G. N., a one third share. It is true, but it was 
not worked by them or with their stock, these 
trains, having been run for a considerable time by 
the M. S. and L. Company with their own engines 
and carriages, which were plainly marked M. S. and 
L. Notwithstanding this, however, it was stated at 
the time of the opening (if I remember right) by 
some of the Manchester papers, that it was the Mid- 
land Company, and this may have led W. J. S.” 
astray. For the credit ok ours, however, it is as 
well to correct it. Finem Respice. 


G. N. SPEED TWENTY YEARS AGO. 


114451. Ix my letter on tbis subject (No. 14038, 
p. 603), two misprints occur which considerably alter 
the meaning. Instead of ‘‘ the steady rise to Potter's 
Bar, 28 miles of which is about 250 ft. higher than 
King’s Croes,” I wrote “ the steady rise to Potter's 
Bar, 122 miles, which [i-c., Potter’s Bar] is about 
250ft. higher than King’s Cross.“ Secondly, in the 
sentence, some speed was lost up the Welwyn 
Bank, but rarely went much, if at all, below 50, 
until steam was shut off for the Hitchin stop,” I 
wrote ‘60 instead of 50,“ intending to convey 
that the speed, which had risen slight y above 60 
miles going down the Hatfield branch, did not fall 
much below 60 afterwards, even including the pull 
up the short Welwyn bank. 


New Zealand. C. R. M. 


IMPROVEMENTS IN BICYCLES. 


(14452. 1—As readers of the ENGLISH MECHANIC 
are always pleased to receive notice of any really 
valuable improvements in connection with machinery 
they will no doubt appreciate the following in con- 
nection with the construction of the bicycle. I have 
mentioned one or two ef them before, but as I now 
have a little time to spare, I give a few rough 
sketches. Fig. 1 shows my machine in profile. I 
have now given it some eight months’ trial, and am 
satisfied no better can be made. The saddle I have 
drawn rather large—otherwise my sketch is pretty 
accurate. It embodies the following improvements. 
First. The wheels are constructed with — spokes to 
the inch (diameter) and are rendered perfectly rigid 
by means of four tensional spokes in the interior of 
the hub. I have descanted on this before, so shall 
only say that Fig. 2 shows the arrangement on one 
collar of the hub, the opposite spokes being so 
arranged as to cross them as shown by the dotted 
lines. Second. The head is of Stanley type, but 
vastly improved in construction. The nuts on the 
top are done away with, and the steering is adjusted 
by an arrangement of nuts in the interior somewhat 
similar to the ‘‘ Duplex steering of the Duplex 
Excelsior. Both centres are on the spindle, the 
upper one being adjustable for wear as explained 
above. I find it very rigid and less liable to loosen 
than any I have tried. The points of danger on the 
top are done away with, and it is beautifully stron 
and neat. Third. The handles are buffalo horn an 
are perfectly round, like a crieket ball. They are 
exceedingly comfortable and very unique Fig. 3 
shows the back of the head-piece, illustrating the 
internal mode of adjustment; it also shows the 
handles. The smaller handles seen below are those 
of the fourth novelty, the brake which I fully 
described and roughly illustrated in letter 14369. 
Fifth. The pedals are also different from əny I 
have hitherto seen. They consist of four gun- 
metal cross arms in one solid piece, through the 
centre of the longest of which the coned pin runs. 
At the ends of the two shorter arms small rat- 
trapped footplates are attached, the ends of the 
others finishing with oval end pieces. They are 
oiled through one of the shorter arms, which is 
hollow and fitted with a screw cap for the purpose. 
I never find my feet slip, and the whole concern is 
very light and neat. Fig. 4 gives a fair idea of it. 
In the footrests we have a sixth improvement. e 
rest itself consists of a simple fixed sawedged bracket 
and it is fitted with a spear-shaped guard or pro- 
tecting wing which is worked by a small piston and 
connecting rod pushed down by the foot when putting 
iton the reat. It serves to keep the heels out of 
the wheel and answers its purpose well, although 
to a good rider it is unnecessary. Fig. 5 shows the 
position of the guard when down, whilst its appear- 
ance when up is seen on the machine (Fig. 1). 
Seventh. Al the large nuts are fitted with the patent 
t Thackray ”’ washer, with the details of which no 
doubt most of ours are familiar; if not, they 
will pleese understand that it is a short cvil of 
spring steel -wery highly tempered and when screwed 
down tight bey the nut entirely prevent its coming 
loose, no matter how much vibration there is from 
rough roads, &c. They are an excellent addition to 
apy bicycle, and I have never found my nuts loosen, 


— 


although I have ridden in one instance over a mile 
of newly laid stones down hill. Fig. 6 shows the 
bearings, which I think I have mentioned before: s0 
I will say no more about them than that they run 
beautifully, although a little stiff at first, and the 


machine is as free from side shake now as on the | h 


day I had it. A represents the axle ; B, the fork 
and bearing clips; C, crank which overlaps the 
bearing; D, the collar of the hub, which also over- 
laps the bearing. The dark portion shows the bear- 
ing itself, which is a steel cylinder. This drawing 
is in section. The ninth improvement is found in 
thestep. It is adjustable to any height on the back- 
bore by means of a solid collar to which it is 
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attached, and a split cone of flexible steel apex 
upwards on the backbone. - The step itself is hinged 


underneath, and so turns with the foot and gives a | 9° 10 


firm hold all the way round. It is circular with a 
roughened surface. I have enly found it to slip once 
from its place on the backbone. These are the 
principal novelties about my machine, and I will 
mention some more I have lately seen, with my 
opinion on them at a future time. ; 

In my last letter I am made to say by a printer’s 


error that X. X.“ seems to put a great deal of 
faith in back bearings. It should have been ball 


bearings. 5Gin. Superb. 
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BICYCLING MATTEBS. 

(14453. ]—IN reply to 56in. Superb (let. 14869), 
as regards backbones breaking beneath the saddle, I 
think that is not so much the lightness of it as the 
pinning and brazing where it is jointed on to the 
ead. Of course, I don’t expect very light iron 
Paok tones to atand the same as steel ones carefully 
orged. 

I find now that the 54in. which beat the 54in. and 
52in. roller bearings was not a ball-bearings but 
plain ones. There was very little difference in 
weight and none in height of the two 54in. riders. 
I have now given np the 54 rollers, and have one 
with double balls, and can now gain only about a 
dozen yards in a hill half a mile long, leg over the 
handles. I, too, wear low leather shoes for ridin 
in, but 56 S.” must not suppose I recomme 
braking with the instep for regular use. I mentioned 
it in case a brother should have a runawa 
steed. I live in a town where the streets are a 
paved either with large sets or the small granite 
ones. I guess 56in. S.” can imagine any one going 
down one of our steep streets with a ground brake. 
I don’t intend trying the experiment, wishing te 
save my neck for elsewhere. I know of one or two 
very bad ‘‘ smashes ” through the back wheel roller 
brake cord breaking when descending a hill. Front 
wheel brakes are generally very noisy on rough 
roads, and anybody deserves to go over the top if té 
has not the sense to use them gradually. X. X. 


[14454.1—WirH reference to the Otto Bicycle 
(letter 14404), will F. Baker kindly tell us where it 
may be seen and examined practically? So far as 
I can glean from his description and drawing I fancy 
it cannot be nearly so light as the ordinary bicycle— 
in fact, quite as heavy as many tricyles, as they are 
now made. There also appears to me to be a lot of 
complication about it; yet he claims for it “ light- 
ness and simplicity.” opine that the room it 
must necessarily occupy is also an objection to its 
nse, as well as that fault found with tricycles—the 
having two tracks to select instead of one. 

I believe the idea of friction wheels as bearings 
for bicycles, mentioned by F. R.” (letter 14405), 
Bas often been entertained by makers, but abandoned 
on account of the size and awkwardness of the box 
to contain them, as well as on account of the extra 
fitting required. 

Mr. F. L. Strifer, in his letter 14406, gives us 
some account of various novelties, for which I am 
sure we ought to thank him. Regarding the mode 
of fixing the saddle he mentions, I find it in the 
Bicycle Times of last week, described as simply 
consisting of several lengths of half sections of 
spoke wire soldered across the spring, a series of 
grooves being cut in the saddle block, so that any of 
our friends can easily do it for themselves. The 
saddle of my Superb, and also of a Defiance 
I have, has never yet slipped, as the surface of the 
spring is roughened in the same manner as the top 
of a step; the wood of the saddle block consequentl 
receives a series of corresponding indentations, whic 
make it a matter of equal impossibility for it to 
slip. In my “Superb” the pedal nuts are entirely 
prevented from loosening by the use of the 
Thackray washer mentioned in my last letter. I 
don’t quite understand Mr. Carver's new style of 
head as mentioned by F. L. Strifer. How is the 


steering adjusted? Does it in any way resemble the 
‘ Superb nutless Stanley head, described and 
illustrated above? 


The detachable and adjustable handle bar I can 
understand, and was certainly most surprised to find 
it in use, as I have seen the same idea in this town 


= | (W eymouth), being the invention of Mr. G. Down- 


ing, who has occasionally given ns a practical paper 
on bicycling matters, and who was just on the point 
of bringing it out in connection with a well-known 
firm, when, lo! and behold ! we find it is already out. 
Has Mr. Striffler 5 his new roller bearings 
yet? We are all plainly anxious to have particulars. 


56in. Superb. 


SUN SPOTS. 

14455. WII. you allow me to make a slight 
correction to the statement of Mao (letter 14418) 
concerning the absence of sunspots between the 20th 
of March and the 21st May? On the 7th April, at 
9.20 a.m., a plain spot was seen on the sun, small, 
and without any penumbra. At 1.5 p.m. it had 
become much fainter, so that I could hardly see it, 
and I suspeet it disappeared later on in the day. Work- 
ing after Carrington’s method, I made the helio- 
centric latitude of this spot 6° 43’ S., the longitude 


“I. Y.V.” (letter 14419) speaks of a group not 
visible two days before Saturday, June Ist, but I 
fancy it must have been visible on the 30th, for I 
saw this group on the 29th and 3lat May very 
plainly. In fact, since the 7th April there have 
been three sets or groups of spots visible on the 


san :— 
1) The solitary spot visible on 7th April. 
G A group of spots which I saw from the 26th 


May to the 6th June. 
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(3) A group of very faint specks seen on 31st | 
May, 2nd and 4th June. 

The largest spot in group (2) had a curious ap- 
pearance on 3lst May; there was a dark umbra 
with bridge of light across it, and a delicately- 
shaded penumbra round it; this was surrounded by 
masses of penumbra and specks, which seemed to 
have a concentric arrangement around the umbra 
as centre. I was struck by the general circular 
appearance of this spot, and it suggested to me the 
idea of circular or vertical motion. 


E. B. Markwick. 
East Acton, W. June 8. 


P. XIV. 212 LIBRÆ. 


(14456.—ON reading Mr. Burnham’s very interest- 
ing note on this donble star, I examined the original 
MSS. of Smyth, and found, as I expected, that there 
was no misprint in tbe Cycle“ The Admiral, I 
suppose, concluded that Sir J. Herschel's B. C.” 
in the 5th Cat. was a misprint for A. C., and so 
measured his star accordingly. He gives, moreover, 
a charming little diagram of the field, in which the 
little star, C., appears exactly where he says he 
measured it, but where it is evident that it could by 
no possibility have been. He remarks: ‘‘C. can 
only be caught by very occasional glimpses in my 
refractor.’’ This sort of thing is beginning to be 
rather unfortunate for the worthy Admiral. I find 
from Sir J. Herschel’s MSS. that he had noted the 
discrepancy between Smyth’s and his own descrip- 
tions of this object; but was unable to decide which 
was correct. I am very glad that Mr. Burnham has 
pointed out the mistake in the“ Cycle,“ as the star 
in question is, I think, almost the only 16m. one of 
Smyth’s I have been unable to see easily with my 
Gin. reflector. I examined this object or the even- 
ings of May 16th and 17th, 1876, and remember 
fecling somewhat disgusted at my inability to per- 
ceive ‘C ; this, however, I attributed at the time 
to the small altitude of the object, and the haziness 
of the sky near the S. horizon. I saw Mr. Burn- 
ham’s C. D. E. F., the angles being estimated 175°, 
50°, 170°, and 320° respectively; I placed the nearer 
stars, however, somewhat too close to A., C. being 
est. at + 40” and D. at + 45”. F. was rated 13m. 
on the 16th, and 12m. on the 17th (which was some- 
what the better night of the two for faint objects), 
D 16m., and E 15m. On the first night I noted“ a 
faint point 15” or 20” f ¢;” and on the next, faint 
pon suspected at + 100° 25” [from A.] I should 

glad if Mr. Burnham would turn the 18}in. on 
this object again, and see if any star really does exist 
in the position of the faint point I suspected, as the 
observations, though probably illusive, were made 
quite independently of each other. I may mention 
that this star, if it exista, is certainly much fainter 
than the companion to 7 Boötis (rated 117m. by De, 
415m. by =, and 111m. by D), or than the star 
near M. 57, which D' Arrest calls 19m., as I can see 
both of these objects with ease with 64in. Herschel, 
in 1791, says of the principal pair of P. xiv. 212: 
«t Considerably unequal. May 25th. Position s.p, 
bat near the paralel”. Smyth, in 1837, made a 
measure of the triple star, 54 Sagittarii (Cycle 
D.C.C.V.) the two principal components of which 
he rates at the 5} and 8th magnitude. One 
would have supposed that in the case of an easy 
couple like this, even Admiral Smyth could hardly 
make any very serious blunder; and yet his measure 
of the distance of B. is totally erroneous; and, as 
Smyth’s error has even escaped Mr. Webb, and so 
forms one of the very few mistakes in that most 
admirable little book, Celestial Objects, it may 
be as well, perhaps, to draw attention to it. The error 
is a characteristic one, being very similar to that 
which Smyth bas committed in the case of > Cancri, 
53 Virginis, 61 Virginis, &c. ; and it appears to have 
been merely by a piece of unusual good fortune that 
he did not make an equally bad mistake in the posi- 
tion-angles of this star also. The star in question is 
No. 1,424 of Sir J. Herschel’s fourth Catalogue, 
where it stands thus. 


6, 8 13°6° 25” 
6, 18 : 273 05 15” 


14m. 5th Cat. “a dot barely perceptible’) (MSS.).] 
It is, however, first mentioned in the second Cata- 
logue as H. 500, and the measures of A. B. are there 
recorded as 6,10 : 40° [50 f] . 40”. 1826-58). 
Smyth did not notice this, and consequently gives in 
the Cycle :— 


53, 8 : 49°§° e 
54, 16: 280°0° 


The two principal stars wero measured by Jacob in 
1845, and Main in 1861. The latter gives: 


51, 7h : 414° . 45:90" . 1861-73. 


So that Smyth’s 28.5“ is rather unfortunate. J acob’s 
distance in 1845˙8 is 45°6”. Smyth has fallen into a 
55 similar pitfall in his measures of A Sagit- 
arii. 
I have lent the volume containing my notes on 
some other discrepancies of Smyth's to a friend, and 
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20 o” 1837-58 


therefore I can ouly just give the salient points of a 
few of them here. 1 do not think these errors have 
been alluded to lx fore; but I cannot at the present 
moment be certain avout this. 


P. Å. D. E. 
æ Cygni. H1. 90 est. 60” est. 1790.69 
H1. v0 est. not given 1809.04 


Smyth 102°5° 109:5” 1837.65 
Bond i. do 35 955” 1848 
P. A. D. E. 


O! O2 Cygni. x. (A. D.) . 823? 419“: 338:0” . 1835.95 
(A. D.) Smyth. 333:8? : 387833“ . 1833-67 


This is remarkable, as Smyth quotes Struve's 
measure as 333 tlw, with which the Admiral's 
position- angle agrees to within the tenth of a degree. 
Smyth gives his measure and weight of 9. 


P.A. D. E. 
54 Hydro. H 1. 128°? 15’ : 11°20” . 1783-03 
H. S. 136° 40° : 9°95” . 1822-87 
Smyth. 138 4»•˙¹*e 9°87 1831-19 
Secchi. 130 72° : 8560”. 1856-15 
Howe. 298° : 968” . 1876-39 


Smyth remarks that Herschel and South’s observa- 
tions show “ a considerable direct motion in the 
elapsed time, which my measures appear to substan- 
tiate.“ He also calls the star 10 Hydre. 

A detailed examination of the errors in that much- 
vaunted book, tho Cycle of Celestial Objects, 
would require a volume; but it is sufficiently evi- 
dent from Mr. Burnnam's admirablg criticisms that 
the rigorous re-oxamination”’ of the Bedford Cata- 
logue could have been only afarce. I do not suppose 
that any one (with, perhaps, the exception of Flam- 
marion) would now attach much importance to an 
observation of Smyth's having a weight of 1 or 2 
assigned to it; but, at first sight, a higher value 
than this would warrant a considerable trust in the 
intrinsic accuracy of the measures which the Admiral 
made, or said he male, of any fairly easy double 
star. But even this seems doubtful now; at the 
most one can only borrow the remark of an eminent 
modern astrometer | propos of the measures of a 
certain contemporary of Smyth’s, ‘ Toutefois il faut 
les employer avec une certaine circonspection, et ne 
point s'y fier aveuglement ; or, to use the Astrono- 
mer Royal’s words, in presenting the gold medal of 
the Astronomical Society to Admiral (then Captain) 
Smyth, with a slight difference: I can truly say 
that if an [in] accurate observation were required, 
I should desire that it should be made by Captain 
Smyth.“ (President's Address, 1845.) 


June 3rd. Herbert Sadler. 


TELESCOPIC APERTURES. 


(14457,.--Tuus Mr. Dennett heads his letter 
14334, and then says something about my Eaving 
been taken in hand, and how Jupiter appeared. Of 
the correspondents who have honoured me with 
their notice, only one that I know of, A Fellow 
of the Royal Astronomioal Society,“ has written to 
the purpose, and he (letter 14134) in some measure 
agrees with me. Some offered what they termed 
explanations, kindly telling me what I knew before, 
but I do not remember that any refuted my 
statements. Considering how Mr. Dennett has 
himself been handled in the ENGLISH MECHANIC, I 
am rather surprived at his saying anything about 
me, and if he reverts to it, I will supply him witha 
few real, not shain, quotations from some of your 
back numbers, which ought to convince him, that 
“ho who lives in a glass house,’ &c., Ke. With 
regard to the three extracts from Dr. Kitchiner’s 
book, I should say that, if any impartial person 
reads them, he wil! conclude that the Dr. would bave 
drawn Jupiter about lyin. in diameter, that one of 
his friends would bavedrawn Jupiter and the Moon 
of the same size, whatever that might be, and so on; 
but how closely their drawings of Jupiter, even with 


the use of a 2jin. aperture telescope, would have) 
l l 


resembled those on page 433, of Vol. XXV., of the 
ENGLISH MECHANI., {cannot say. 

Mr. Dennett says (let. 138 0), not a slice some 
3in.,” &., but when he (letter 12847) divided the 
lunar power of Mr. Bassnett’s object-glass by its 
diameter, 350 by 5°25, was not this slicing it? Only, 


| fortunately for Mr. B., not in a practical sense. He 


says it is 67 to the inch, and soit is nearly. Well, 
five slices of lin. in width, cach bearing a power of 
66'66UU6 times, and one slice of zin. in width, bear- 
ing a power of 16 666866 times, make together 
3419-99996 times, equal, very nearly, the linear power 
of Mr. B.’s object-glass. If he proceeds a step 
farther, and equares the linear power, and squares 
the diameter, in inches, of the object glass, and 
divides the former by the latter, I believe he will 
get, not the power to the inch of aperture, but the 
power to the 0 785. 8, nearly, of an inch of aperture 
—that is to say, if, as is usually the case, the 
object-glass be a round one. I shall be obliged if 
Mr. Dennett will vive the date of the Vol. I. of Dr. 
Kitchiner's Economy of the Eyes, he mentions. 


Sin. O.-G. 
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Jone 14, 1878. 


MICROSCOPY—HISTOLOGICAL 
OBJECTIVES. 


14158.[— It is not unusual for those who are 
unacquainted with the microscope to express sur- 
prise at its power when only 30 diameters are being 
used. lin. gives this, and in n is one of 
the most useful objectives we can have, the range of 
subjecta it will take being so extensive. Itis a 
glass with which to begin an examination, whereby 
we can get a comprehensive view as a whole; it has 
a large field of view, and with a binocular body 
brings out a goed stercoscopic effect, this being 
very evident when a moderately thick injection of a 
capillary system is examined. For what reason I do 
not know, but am told that a really good Ijin. is a 
very difficult combination to make (so also is a 
4 10th); the beauty of this objective is shown when 
the tubes of a binocular are of a large diameter, and 
also the lenses of the eyepieces. Many microscopes 
are cramped in this respect: we then have a large 
field of view, and, the power being so low, plenty of 
penetration. One that I am acquainted with is a 
beautiful glass ; it has the above power and an 
angular aperture of 230°, the diameter of the front 
lens being 1 an inch clear; there is so much light 
that on many subjects a condenser is unnecessary ; 
to show its qualities it should be tried on one of the 
hygrometric urn mosses or the villi of an intestine 
mounted as an opaque object. I have this subject 
from a lion, and it is one of the gema of my cabinet. 
It differs much from the human, having a multitude 
of long narrow teats, the surface of which are 
covered with a fine network of absorbents. But, to 
return. This glass undoubtedly gives me great satis- 
faction, and consequently is quite a favourite. It is 
quite as important to be able to display objects under 
a low power with beauty as it is with a high. 

We will now come to the next power, which in 
many respects takes quite a leap. All micro- 
scopists are well aware that there are two classes of 
objectives—those of large angular aperture, and 
those of small—each in their way having useful 
qualities. I wish it to be distinctly understood that 
I do not run down high-angled glasses, nor to say 
that the collar adjustment is only expensive humbug. 

I have too great respect for the workof the late 
Andrew Ross to think that he did not know what he 
was about. But the histelcgist does not want this 
kind of glass, except in cases where a surface mark- 
ing has to be made out. In addition to definition, 
he wants plenty ef penetration, and one quality must 
not be sacrificed for the sake of the other. We will 
take an ordinary zin. power, with which wonders 
may have been performed in resolving the markings 
upon diatoms. This sort of glass is entirely unsuit- 
able for the histologist. It works closely down on to 
the slide, and only transmitted light can be used. 
Opaque illumination by a top light is entirely out of 
the question. Now, the one I wish especially to 
refer to is a zin. power of a very short and dumpy 
appearance, bringing the combination closely up to 
the binocular prism. The front has a conical 
shape, the diameter of the front lens being only 1-16 
of an inch—the combination of lenses front to baek 
being only 3 of an inch apart. The back lens is gin. 
diameter. ‘The power of this glass is about 100 dia- 
meters, and I claim for it especial advantages to the 
histologist. It has no adjustment, and consequently 
is easy in manipulation. It bas plenty of penetra- 
tion, and there ia plenty of working distance. From 
the shape you can examine well with a top light, 
tried on the under side of a leaf of the white lily ; 
we have the stomata shown up in a marked degree. 
Now try it on an ivy leaf, water-cress, and 80 on, 
not forgetting the cnlceolaria. If we wish to show 
penetration, try it on the tail of a tadpole, or on 
some of the thick and clumsy sections we are apt to 
cut at times, proving that we have one of the most 
suitable powers that could be used. 

The next power I would draw attention to is a 
1-5th with a taper front and capable of a top ilami- 
nation for surface examinations. How many of your 
1-5ths can do this? It has an adjustment for thick- 
ness of glass. The front lens of this is larger than 
the jin., being 1-Gin., the back lens being stopped 
down to tin. diameter, power about 250 dismeters. 
I was not aware until I obtained these taper-pointed 
objectives that such a high power could be brought 
to bear with a top light. Having always been 
informed that it could not be done neither can it, with 
the high angles generally adopted—I was led to this 
kind of glass by the de- ire to detect adulteration in 
tea, working with Hassall’s Adulterations De- 
tected,” &c. A glass is required that will show the 
various forms of stomata. This glass will enable 
you to take up an examination where the 4in. leaves 
off. There are many stomata rather difficult to 
resolve, and we can now bring them under with 
effect. In fact, for a proper examination you must 
hare an objective of this kind, and why there are 
not more of them made I cannot imagine. I have a 
great desire to try the q of a similar form. It is an 
advantage to go as high as possible, other qualities 
also being considered. 

1 bave used a fin. power without collar adjust- 
ment, which would work well through all ordinary 
covering glass, and, when good, is one of the most 
useful forms for general purposes, whatever nice 


Jone 14, 1878. 
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points may be brought against it in other respects. 
Certainly, it must have been a glass of this kind 
that induced Essex to say what he did, in 
which there was some truth, but no one doubts that 
these glasses would break down in delicate work. 

A microscopist’s battery of powers should un- 
donbtedly comprise objectives with adjustment and 
without. A 1-5th from either of our three leading 
makers although expensive, one being close upon 
six pounds, is worth all the money in the long run. 

I regret to notice that in a leading textbook on 
“ Practical Physiology, just published, no notice 
whatever is taken of English talent with respect 
to the manufactura of microscopes. I cannot under- 
stand how it is that Englishmen should turn their 
backs upon their own countrymen. We have to give 
way in many respects to foreign competition, but 
surely we can hold our own in the quality 
of our microscopes. Our opticians are bow- 
ing to the professors, producing instruments 
exactly similar to the extraordinary foreign model, 
when clearly enough our own are better. English 
manufacturers can produce quite as cheaply and as 
good as any foreigner. There is only one exception, 
and that is with respect to cheap objectives of a high 
power—say, beyond }, and in this case I am afraid 
at present we are beaten—the difference being the 
English optician makes a better glass, and will have 
a workman’s price. 

% Essex” Jet. 14381) — This is satisfactory to 
me. I have a} by A. Ross, date 1857, bought a 
year ago when I was a diatomaniac, which entirely 

‘gets over me.“ As to adjustment, although I am 
well acquainted with the process, yet I have been 
advised by two undoubted anthorities not to part 
with iton account of its excellence. Truly we have 
grains of reason for our complaints. I thank Dia- 
tomaniac fer the hint. Theo Izod. 


MR. DENNETT’S CAUTION TO YOUNG 
OBSERVEBS. 


(14459.J—In Mr. Dennett’s letter (14390), speaking 
of depressions appearing sometimes as hillocks, and 
vice versé, he appears to me to attribute the fact to 
a wrong cause. I have long been familiar with it, 
and as I have been using none but the same set of 
eyepieces it cannot be caused by my being unac- 
cusstomed to them. Moreover, the phenomenon is 
by no means confined to lunar objects; I have ob- 
served it for many years with terrestrial objects 
Viewed with no eyepieces at all—e.g., in buildings and 
in furniture I have seen cornices which were convex 
appear so plainly concave that I could hardly satisfy 
myself that they were not really so. I cannot 
explain the cause, but I have always thought it must 
be possible to explain it by some optical law. On 
the moon, the angle at which the light strikes the 
object, or is reflected from it to eur eye, must have 
something to do with it, I should think, for the 
appearance varies curiously. I could give instances 
where at one time I have distinctly seen an object as 
a circular concavity, and at other times, perhaps in 
the next lunation, I have equally distinctly seen it 
as aconvex hill. I do not ever remember noticing 
the change from night to night. If we could catch 
it in act, so to speak, it would be more possible 
perhaps to fix upon the angle of light necessary to 
cause one or the other appearance. I should think, 
however, our optical friends must be able to explain 
it for us, Brickwall., 


ADVICE TO PHONOGRAPH MAKERS. 


114460. —I am induced by the great number of 
queries which have lately been addressed to me to 
offer a few words of advice to those who wish to 
make a phonograph. The great majority of such 
persons have probably already made a telephone, and 
may not unnaturally think that no more care than 
was sufficient to obtain decent results with this 
instrament need be bestowed upon the construction 
of a phonograph. No greater mistake could be made. 

6 most slatternly workman can makea telephone, 
and, provided that the magnet and the diaphragm 
are firmly fixed, it matters little what variation is 
made in the form or arrangement of the several 
Parts. In the phonograph the utmost accuracy of 
workmanship and the most minute attention to every 

are absolutely indispensable. Without such 

care the performance of the instrument will not even 

be indifferent ; it probably will refuse to perform at 

all, or at best will give out nothing more than the 

ow musical note, which more than one cor- 
respondent has complained of. 

n my experiments at the beginning of 
January, being led to do so by a letter from“ Asor,” 
which was published in this journal. I continued 

ese experiments almost without intermission up to 
the middle of April, devoting the greater part of my 
"pare time to them. During that period I tried 
literally dozens of diaphragms of different materials 
and different thicknesses of thesame material, dozens 
of points of various lengths and thicknesses, and 
ground to various angles and various degrees of sharp- 
ness, and dozens of springs bent into many different 


and varying in size from the hairspring of a 


—— E e E 


It was not until I became convinced that it was beyond 
my power to effect any further improvement thatI 
wrote the article at p. 157 of this vol. That 
article embodies the results of my experiments, and 
I think I may safely promise that if any ono will 
slavishly follow the directions therein laid down, 
paying a scrupulous regard to every detail, he can- 
not fail to make, witha minimum expenditure of 
time and trouble, a really good and effective instru- 
ment. Ofcourse I do not pretend to say that many 
of these details may not be varied without ill effeets, 
or possibly even with advantage; but itis extremely 
difficult, at least for an amateur, to say beforehand 
what is really material, and an apparently insignifi- 
cant variation may well be the unsuspected cause of 
failure. At all events, those who wish to make 
alterations should be prepared for a long and some- 
times disappointing course of experiment. 

Where the possible causes of failure are so nume- 
rous, it is not easy for me to point out to any 
individual querist what is the nature of the fault in 
his instrument. I would say, generally, look care- 
fully over every part of it, see where it differs from 
mine, alter it and try again. At the same time, I 
shall always be ready to give all the help I can, and 
will gladly send a specimen of indented tinfoil, 
which will be found useful for comparison, to any 
correspondent who will advertise his address. 

Several querists have asked whether one dia- 
phragm will answer as well as two. I have made a 
very great number of experiments with the object 
of dispensing with the second diaphragm. Of 
course, I soon found that if only one diaphragm was 
to be used the point must not be fixed directly 
upon it, but upen a spring connected with it. Then 
Itried many ways of connecting the spring to the 
diaphragm ; first rigidly, then with a spiral steel 
spring interposed, then joining it with a piece of 
silk (like the paper diaphragm), and several other 
ways. The best effects were obtained by making 
the end of the spring press lightly against the centre 
of the diaphragm, and interposing a small cylinder 
of indiarubber. The reproduction was then fair, 
but not equal to that of the paper diaphragm. I 
should much like to compare my phonograph side 
by side with one of Mr. Stroh’s beautiful single- 
diaphragm instruments. I may bo unduly pre- 
judiced in favour of my own child, but I am 
certainly of opinion that it would be found superior 
both in articulation and fulness of tone. I must 
admit, however, that the last of Mr. Stroh’s 
phonographs which I saw was much better than 
the first, and, of course, further improvement is 
still possible. 

I can assure Wiesendanger (reply 32998, p. 
323) that there is no difficulty in mounting the tinfoil 
upen a cylinder having eight threads to the inch, 
even when the thickness of the tinfoil is less than 
half that recommended. Fourteen threads would 
be better than eight, because it would enable the 
tinfoil to take in more words ; but it would necessi- 
tate finer work and increased accuracy. Firat- 
class work would bear 20 threads. 


Shelford Bidwell. 


THE PILE MICROPHONE. 

[14461.]—Tais instrument differs in several im- 
portant points from any of the microphones yet 
made, and I may briefly refer to them betore giving 
more details respecting its manufacture. From my 
short letter (14109) it will be evident that I have 
remored a considerable objection to the use of Pro- 
fessor Hughes’ microphone in doing entirely without 
cells in the circuit—in fact the letter of“ Wiseaf 
(14422) will give a general idea of the instrument. 
The plate of zinc screwed on the box and the carbon 
base of microphone form the couple, and having 
only one thin sheet of blotting paper between them 
we get rid of the greater part of internal resistance. 
Again, by making the carbon plate part of the ceil 
and microphone I reduce it to its smallest limits, 
and a further important factor is found in the fact 
that the current suffers so little from external re- 
sistance before doing its work in the microphone. 
While working out these improvements I came 
across a peculiarity which, I think, is highly im- 
portant, and as soon as I can spare time I intend to 
devote a few hours to the experiwentul part of the 
subject. It is that by well rubbing either of the 
plates in the microphone the spark between the 
upper plate and rod is much more intense than 
when seen between the two terminals from pile. 
This seems to be due to the peculiar vibratory 
motion of the carbon, and the point I wish to men- 
tion is that by rubbing periodically an interposed 
carbon block m circuit the spark between carbon 
points should be so much augmented, and I would 
suggest to those having (what I bave not) time to 
continue suck experiments, that they should follow 
out this idea with experimental work on a light from 
30 to 40 cells, and note whether the rubbing or the 
vibration of the carbon will augment the brilliancy 
of the light. Now, the other portions of the pile 
microphone to which I would call attention are, first, 
the carbon rod; this should be in unstable equi- 
librium-in fact, it should be so erect as to nearly 


(which was my first) to a stiff clock mainspring. | fall. This is the arrangement for very minute 


sounds, and I have just improved this part by a 
simple addition which renders it much more sensitive 
—viz., making a deeper depression in the bottom 
plate, and pouring into the depression a drop of 
mercury ; on this the carbon rod rests, and the most 
inaudible sounds are rendered disagreenbly loud. 
The carbon rod should rest against a knife edge in 
upper plate, and the upper plate may be lengthened to 
obtain best results. The pad of blottinz paper may 
be soaked in a solution of common salt, or in ordi- 
nary well water, and even with distilled water, but 
the sounds produced, although being astonishingly 
sensitive on a galvanometer, even going so far as 
reversing the current entirely, yet ara scarcely 
audible. With the addition of a few grains of salt 
to water the pile microphone develops sounds to a 
remarkable degree. I have just devised an arrange- 
ment for auscultation, but have not time this week 
to fully describe it. I will endeavour to send diagram 
and particulars to our next number. 


W. J. Lancaster. 


THH THLEPHONE—FRICTIONAL 
ELECTRICITY. 

(14462.]—WHiILE experimenting with a telephone 
in April last it occurred to me that it may be sensi- 
tive to frictional electricity, and upon allowing the 
two insulated wires, a few feet long, and which were 
connected to a single telephone, to rest against the 
prime conductor of a frictional machine while sparks 
were drawn, I oould distinctly hear every spark so 
drawn. I continued to experiment in several ways 
for some time with frictional electricity, and obtained 
some very remarkable phenomena. I made this fact. 
known at a lecture, on May 2nd last, at the Co- 
operative Institute, Castle- street, Oxford-street, and 
a few days previous to that day called at the 
Mateorolonical Office, and suggested that in all 
probability it would form an additional means of 
observing atmospheric electricity by being connected 
to a lightning conductor ; and [ understand that some- 
experiments will be made at the Kew Observatory. 
I would now suggest that probably the microphone 
may in some way be employed to advantage, in 
connection with the arrangement above ihdicated. 
I see, on page 263 M. Grenier is, to some degree, 
on the same track, and cannot help seriously thinking 
that some very important phenomena are yet to be 
discovered in this direction. 


75, Upper Grange-road, S.E. J. W, Gray. 


WALKER’S IMPROVED TELEPHONE- 

(14463.]—I was somewhat interested to read in 
Mr. Walker’s note (14408, p. 295) that in his 
improved telephone the diapbragms are placed at an 
angle to the axis of the mouthpiece, having directed 
the attention of telephonists to the probability there 
is that ‘‘ the best disposition of a membrane designed 
to receive aérial impulses is that of a less or greater 
angle to the resonating cavity in which it is placed, 
the value of this angle probably depending upon the 
depth and form, &c., of such cavity. Pressure of 
other pursuits has prevented me from experimenting 
on the matter. If Mr. Walker could, however, give 
some of his results in this direction they woul: be 
alike interesting to the physicist and the physiologist, 

Wm Ackroyd. 


THE CELTIC BAGPIPES. 

14464.J—Loaan, in his History of Celtic Music 
and Poetry, says the scale of that national instru- 
ment extends from G on second line to A above the- 
staff, and that C and F are sharp, so that its notes 
are G, A, B, C$, D, E, F, G’, A’. I have lately 
tried in how far the notes differ from the true 
diatonic scale of these notes. By menns of an 
Molian harp with a movable bridge, I easily found a 
unisen to each note as the piper played them in 
succession, and measuring the vibrating lengths of 
wire for each note, I obtained the necessary data for- 
computing the pitch of each. The results are given 
below :— 

GÉ, the lowest note about correct. 

A, the second note also correct (the key note). 

B, about two commas too flat. 

C$, about 14 comma too fiat. 

D, about 1 comma too sharp. 

E, about true. 

F$. about one com ma too flat. 

G'$, about 14 comma too flat. 

A, about true. 
Thus the scale is A major three sharps, very nearly. 

The scale cannot be extended by different modes 
of blowing, as is done with fife and flute. There are 
8 holes in the pipe, giving 40,320 permutations of 
fingering, the result of which has never yet been 
published probably never has been studied com- 
pletely by any player. I am told that a prevailing 
spirit of jealousy among the pipers of different 
regiments prevents a superior player from makin 
known the secrets he may have discovered by whic 
he obtains more truthful music than his competitors. 
Is it not possible that out of all these 40,320 permu- 
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tations a mode of fingering may be discovered by 
which all the above small errors may be corrected 
or reduced to insensibly small quantities? Perhaps 
this may meet the eye of some ingenious and trutb- 
loving member of her Majesty's bands of Celtic 
musicians. The result would be full of interest. 


J. 8. 


AMERICAN ORGAN MATTERS. 


14465.]— No donbt a good many general readers 
of the ENGLISH MECHANIC as well as those more 
particularly interested in the above subject, were 
pleased to see Eleve's name again. No doubt, 
either that the last- mentioned part of “our” com- 
munity observed that since Eleve? wrote npon 
American organ matters in 1873, he has added 
considerably t» bis stock of knowledge. My object 
in writing now is to ask him to impart some of it 
to us. 


“Eleve” might very well supplement Organon’s”’ 
useful letters by giving a chapter or two on the 
construction of some of the more elaborate instru- 
ments. If I may give a general outline of what I 
want to know myself, I believe I shall only indicate 
the class of information required by others, too. J 
judge so from the correspondence columns. I now 
address myself to Eleve.“ Aone-manualinstrument: 
How many rows of vibrators can it successfully 
accommodate? Supposing three, and sub-bass, 
what is the best arrangement? Ordinarily it 
would consist of a 4ft., an Sft., and a 16ft. set of 
the same kind of reeda; but there would be plenty of 
eound, but little variety. Now, variety is one of 
the chief charms; therefore, how can we get it? 
Suppose we have a super- octave coupler, we can then 
dispense with the 4ft. row, and substitute—please 
tell us what? a set of 8ft unvoiced reeds ? (which said 
reeds are very brilliant ” and quite a change from 
the others, if nothing better can be said of them). A 
set of vox humana, which you partly described, or 
a eet of aéoline, which please to describe, as also 
the reason of their characteristic differences. Teil 
us what you know of Estey’s sub-bass, and if 
possible how to get a good, round, deep, rolling tone, 
in contradistinction to a loud tone. Then the pedal 
attachment, how is that managed? Finally, can 
you give us a good-sized diagram, in section, of such 
an instrument as the foregoing, so that a tolerably 
good amateur mechanic might work from it? 


There are several other points on which I (speak- 
ing for others as well) am at present hopelessly 
ignorant—e.g., the cause of the difference of tone 
in the styles indicated by letters, and by figures in 
the Mason and Hamlin Co.’s organs. Are the reeds 
thicker, thinner, broader, or longer, or hns the 
soundboard aught todo with it? I saw an Alexandre 
organ of 5 rows, sold by public auction the other 
day, and it had a stop, drawing a set of reeds having 
a peculiar string-like quality of sound, something 
similar to the reed stop on a real organ. Do you 
know anything of it? 


In conclusion, I believe that a comprehensive 
treatise ” on the Americnn organ might well be 
written in a few chapters, and would help to obtain 
the ‘‘procural and lodgment of one of these 
eharming little instruments in the homes of many a 
subscriber to the ENGLISH MECHANIC who never 
dares hope to possess a real organ. 


W. H. Gnikrod. 


MUSICAL TONES. 


[14466.1—IN letter 14402, p. 293, G. P.” states 
that certain authorities give the note, D2, lower than 
(A, and desires to be shown how the values of flats 
and sharps are obtained. I should think it will be 
found on examination tbat G P.“ bas put C and 
D here instead of B and C, or E and F, because'the 
statement is not strictly true with any of the three 
values of these symbols that arise in the theory and 
practice of melody and harmony. (See these values 
fully deduced, p. 509 of last volume.) There is, 
however, a fourth valze of the same symbols which 
fulfils the conditions stated by G. P.; but this 
value is used only for analytical purposes by Helm- 
holtz and some other writers. It is not executed 
by either singers or violinists. That value is 
$ GV = fii = 34°105 in the notation of p. 509, 
where the full tone C to D = 61'178. 


The use of these four values—especially the three 
largest—by writers, without defining the differences, 
is & serious cause of stumbling to the readers of 
their books. Thus, Bosanquet, on page 2 of his 
book on Temperament, uses the two values, 2! 
and Ji, without any hint to aid the reader in under- 
standing his meaning. Helmholtz, too, sometimes 
uses two values, even in the same line, without any 
intimation of the change. Mr. Ellis, in his 
translation, however, generally aids the reader 
hy his notes. In Colin Brown’s harmonium it 
will be seen that the round keys are sharper than the 
white keys adjacent to them on the left by 373; 
whereas the black keys above and adjacent to the 
same white keys, are sharper by 111. 


On p. 509 these values are shown, both in degrees 
and logarithms, so as to be easily plotted, for com- 
parison, to any scale we please, or by a simple 
inspection of the numbers themselves. J.B. 


[14467.—“ G. T.” has asked a most pertinent and 
far-reaching question (letter 14102), and the writers 
on the Mathematical Theory of Music“ would do 
well to think long before they commit themselves to 
a reply. G. T.“ says: “It is sometimes stated 
that the vibrations of C sharp are to those of C 
natural as 25 to 24, and those of D flat to those of 
D natural as 24 to 25. . . Will some of your cor- 
respondents kindly tell me how the mathematical 
values of C sharp and D flat are determined f” 

Some years ago I tried to draw the attention of 
the renders of the ENOLISH MEcHANICc to the 
importance of this question, but with very little 
result. The cut-and-dried ratios of tho intervals of 
the diatonic scale were then beginning to work upon 
the half-knowledge of readers who became int reste 
in the subject; they admired the short, simple, and 
suggestive elements of the Mathematical Theory of 
Music ;’’ and any question of the truth of this com- 
pact and symmetrical formula was received with 
disfavour; and, now that the subject has attained 
larger proportions, and we have become familiar 
with marvellous keyboards, allotting 70 or 80 notes 
toan interval, where the men of a rude and bygone 
age (like that of Mozart) were quite satisfied with 
12, there seems to be still less likelihood of gaining 
a patient hearing for the doubts of a sceptical 
inquirer. However, I must venture, though with 
bated breath, to repeat these doubts, and to second 
the question propounded by G. T.’’—viz., what is 
the relative interval of a sharpened or a flattened. 
note expressed in figures? 


| 
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If our kind Editor will engrave the above 
passage of old Leclair from a violin suite, I should 
like to ask our enthusiastic lovers of musical 
mathematics and symmetry whether they consider 
the A sharp in this enharmonic change higher or 
lower in pitch than B flat? With any one who 
replies lower I should decline all argument on a 
musical subject, as I would with a blind man on a 
question of colour. To any person who replied 
“í higher” I should have more to say, and a further 
question to ask. There is, however, a third suppo- 
sition. It might be replied that the notes are really 
identical in pitch; the enharmonic change being 
merely a conventional way which musicians adopt 
for the purpose of convenient reading, and avoiding 
too many flats or sharps, as the case may be, when 
they modulate into a key which requires them; or, 
in other words, that the change is one only in 
appearance. Ihave nothing to say of this last sup- 
position, except to expross my firm belief that when 
a great musician wrote a passage of this kind, 
making, for instance, in an ascending phrase A sharp 
follow B flat and precede B natural, he meant the 
notes to be played as he wrote them, and as any one 
whose ideas rise above a tempered keyboard would 
play or sing them. 

This question is not a simple or easy one. It is 
attended with serious consequences. De Morgan 
saw this; he found it to be a nut too hard for his 
teeth, and he left it to musicians. It must not be 
supposed that I wish to depreciate a careful study of 
the vibrations of the notes of the scale and their 
ratios ; on the contra, I say let us be as exact as 
possible only, before applying your mathematics, 
let us have accurate data to begin with. 4 

- H. O. K. 


A HINT TO PHOTOGRAPHERS. 


[14468.}—Many will remember the unpleasant 
feeling which came over them when sitting for a 
portrait. Being told to look at some certain spot 
they start off well enough, but soon there is a 
mistiness experienced, and, as a relief, the eyes are 
gradually opened until a comical stare is obtained, 
much to the delight of the photographer. Some 
have a feeling of giddiness aid an irresistible desire 
to give a jerk, and there they sit until tears come 
into their eyes. All this can bo entirely prevented. 
In the Lancet of 20th April last, there is a clever 
article by Thomas Buzzard, M.D., headed, A 
Physiological Hint to Photographers.” His plan is 
to take a piece of paper and draw upon ita circle 
of about 4in. in diameter, converting it into a sort 
of clock-face by adding the usual Roman figures in 
their accustomed places. The paper is to be nailed 
to a post, and when the sitting begins fix your eyes 
upon the figure XII., then upon I., II., III., and 


so on, all around the clock,“ the . N shifting 
leisurely from one figure to another. By this simple 
contrivance great relief will be obtained, and it will 
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enable any one to sit a much longer time without 
any sense of fatigue. For children a disc with a 
single apertura towards its edge might be made to 
revolve in the direction of the hands of a clock 
before another disc prepared with pictures, so that 
one would appear at a time. Theo Izod- 


MECHANICAL POWER ON STREET 
TRAMWAYS. 

[14469.]—I Au glad at last to observe that the 
subject of tramways is being revived in your 
columns, and cannot belp thinking with“ Tramway 
Engineer,“ that it deserves more attention than it 
has generally received from correspondents. I trust 
that now it has been so energetically broached by 
this gentleman, it will not so easily escape its due 


measure of notice. f i 
On the Continent engines for this purpose have 


been constructed, and experimented upon to a large 
ene and other makers are now a 
| 


in in the field. 

t would seem, that on the whole there are less im- 
pediments raised abroad against their use than at 
heme, or, at all events, the restrictions as to exterior 
appearances, &c., are less binding. 

The most successful thus far, of Continental make, 
seems that of Winterthur, in Switzerland (Brown’s 
patent), which was lately tried in Berlin and at 
Cologne, witk considerable approbation, and is now 
being tested at Hamburg. 

Of English make, at least nominally, only one, 
that of Mr. Hughes, has been tried on the Continent 
(excepting those of Mr. Merryweather, which have 
worked in Paris, and are in regular work at Cassel), 
at Hanover and Cologne, and is now being experi- 
mented with at Hamburg. This engine has given, 
according to the newspaper reports, very great 
satisfaction at the above trials, and I understand 
that a number of them are in regular and per- 
manent work at Glasgow and Swansea. Both of 
these types are draught engines—.e., adapted to 
being employed with any of the ordinary cars now 
in use, and which type is unquestionably the most 
suitable. 

The Swiss engine is amost handy machine, having 
all the machinery above the foot-plate, and thus 
easy of access at any point of the journey. The 
power is communicated to the cranked wheels by an 
oscillatiog lever arranged vertically for each cylin- 
der. The boiler is a combination of the vertical and 
horizontal, and steams well. The engine is, however, 
not clozed in, which might be objectionable on home 
tramways, but it has, of course, a roof, and the open 
sides and ends allow of plenty of room for driver to 
pass all around the engine. Of late an improvement 
has bren made in providing it with a partial (air 
surface) condensation on the roof, so that the steam 
is confined, and partially condensed when passing 
horses, &c. The Hughes engine is completely closed 
in, being exteriorly like a small tram-car, and having 
absolute condensation (by water injection), passes 
horses without causing the slightest alarm to them. 

Of the greatest importance in connection with the 
use of engines is unquestionably that of a good 
line. The ordinary horse trams on wood sleepers, 
and of light make, will scarcely prove sufficient. I 
hope, therefore, that the discussion in our 
columns will deal also with this, as also with the 
comparative economic working of lines with engines 
and horses. 

I notice that Beaver has worked out a system 
of air-surface condensation for these engines, but he 
adheres to the type of combined engine and car, 
which, I think, can have only exceptional chances. 
It would be desirable to learn, in connection with 
this, it Beaver has experimented upon the 
amount of condensing surface required to deal with 
a given quantity of steam, and, also, if the steam 
discharged under the furnace grate, as here described, 
would accelerate or diminish combustion. Another 
point is, if the water resulting from surface conden- 
sation may be regarded as good for feeding pur- 
poses. I have heard it stated that, owing to tho 
oil, grease, &c., passing ever with the steam from 
the cylinders into the condenser, such water is unfit 
for feeding, and speedily renders the boiler useless. 

At any rate, there seems to be a number of diff- 
culties in the way of realising a sufficiently perfect 
machine for this purpose, and doubtless a discussion 
in this journal would lead to their being, at least te 
a large extent, surmounted. I trust, therefore, that 
our friends will come forward with their help to the 
early attainment of this desirable end. 

N.B.—The type of reversing gear described on p. 
227 I have seen applied to a Belgian tramway engine 
system— Vaessen. This engine was also provided 
with a system of coils immersed in tanks of water 
for steam condensation. The cylinders (outside 
ones) were seven inches in diameter. The whole 
weight of engine empty 6} tons, and in service 
8} tons, including 134 gallons of water and 6cwt. of 
coke. The boiler (ordinary locomotive type) was 
provided with a slab or plate of fire brick, placed on 
edge on back fire-grate girder, to protect tube plate. 
Front axle, bogie form, and two main axles, only 
about 3ft. apart from centre to centre. Consump- 
tion of fuel said to be 1041b. of coke per mile, and 8 
gallons of water. 
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workiag pressure being 12 kilos. 


(808 ⸗64lb.) of coke, 3 francs for oil, grease, and 
ing, total francs 26 7. 10tbs or 21-5ths. The 

iler is only about 4ft. long in the horizontal por- 
| on, including smoke-box, by 2ft. diameter, the 
Vertieal portion being about 6ft. high by 3ft. dia- 


Generally speaking neither the Belgian nor the 
improved Swiss ongine can be said to condense 
eficiently, althouph perhaps enough for suburban 
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os ANALYBIS OF TEA. 

{14470.J—WitH reference to Mr. Allen's letter 
c (14435, page 316). I may briefly state that tannin and 
kum equal 26 plns 18 equal 44 is equivalent to tannin 

16, gum 8, and 20 for extractive matter, which was 

identally omitted. I cannot at present see my 
way to make any alteration in the percentage amount 
ol water and ash as given in my letter, page 192. 
Mr. Allen, as a practical analyst, is doubtless 
aware that the Som poner of different samples of 
varies very much according to the age of the 
leaves, and the species of tea-plant from which they 
are ined. The method of cultivation and the 
nature of the soil also doubtless have some effect on 
the percentage composition. For instance, caffeine 
varies between the limits of $ and 6 per cent. in 
tea. and the otber constituents similarly vary more 
or less. In my table I endeavoured to give the 
average approximate composition of pure tea. Of 
course if we analyse the artificial mixtures of tea- 
duet, dirt, and sand, or the Lie-tea ” appropriately 
named, we obtain remarkable results. However, 
I hope to write farther on this subject after I return 
from Paris, where I go to-night. 

E cordially thank Mr. Allen for his favourable 
eriticism of my letters, and hope he will soon recover 
hia normal condition, and give us an occasional 

without overstraining his energies. 

London, June 7. 3 Hugh Clements. 


. UNFERMENTED BREAD. 

(14471.)—Ts caution of “ Philo” is a timely 
one, though I believe both A Physician” and my- 
laid stress on the necessity of obtaining pure 
Hol for bread-making. The manufacturing 
chemists quote three prices for it: Commercial ” 
at 2d. or 3d.; pure at 6d.; and “ pure for 
analysis at Is. Either of the latter will do. 
have not found arsenic in any sample of the pure,” 
ney le have used a good deal both from London 
and Manchester. The other impurities to be looked 
for are—free chlorine, ferric chloride, sulpburic, 
sulphurous, or nitric acids, organic matter; but, if 
present, they would be practically harmless in the 
small quantities required in bread-making. By the 
' way, bow would Philo” easily detect or avoid 

mall quantities of arsenic in HC]? 
J. Iwas very glad to see by F. R. A. S. s letter 
tats p. 312) that we have bis powerful influence 
en our side. Might Lask bim if he has ever noticed 
any variation in the quality of the aérated bread ; 
whether the qnality (hrown or white) ia different 
. when opines from different depots, or at different 


„ I apologise for asking “ A Fb yalciaa ” an unneces- 
Mary question (letter 14266, p. 170), but, judging by 
mere taste, brown bread by our process really 
; 5 to get moister by keeping. On putting it to 
test of scales and weights, however, I find, as 
e would have expected from analogy, it really 
wees water daily. So much for the value of mere 
Daghbert. 


WATCHMAKERBS AND 
OTHEBS. 


the above heading in the Ena- 
No. 679 (letter 14154, p. 68), 
a reply concerning a statement 


R NOTES FOR 


1147/2. Uxprn 
(Meg MECHANIC, 
=J. T. M.” seeks p 
h was copied from an American journal relative 
$o “restoring lustre” to tarnished watch wheels. 
Sa on many occasions bad recourse to the 
meth 5 by J. T. M.,“ with much 
ure : 
Any small wheel—watch wheels I specially refer 
—whether attached to an arbour with pinion or not, 
ean be restored to its original brilliant polish by 
method set forth by our contributor, though 
manner Of manipulating is not sufficiently set 


eat as follows: For instance, a duplex 


wheel, when much tarnished, baving a piece of 
wire attached to it, and dipped in mi riatic 
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The Swiss engine is said to consume as little as 
3b. of coke per mile on run of ordinary level lines. 
Its principal dimensions, &c., are—weight empty, 5 
tons, or in service 6 tons, carrying 140 gallons of 
water in boiler and 100 gallons in tank; diameter of 
wheels, of which there are four. 23iin. ; wheel base, 
Sin; greatest length, 11ft. 98in. ; greatest width, 
6ft. 21in.; greatest height, 10ft. 5fin. Maximum 
steam pressure in boiler, 15 kilos per square centi- 
metre, or 213°4Ib. per square inch—the ordinary 
The working cost 
per day of 16 hours is put down at 6 francs for 
amortisation and interest, 3} francs for repairs, 10 
franos for two attendants, 4 1-5 francs for 140 kilos 


acid, and allowed to remain therein not more than 
one second, and the instant that it is removed there- 
from dipped and rinsed in rain water or water that 
has been boiled, will have the old tarnish removed. 
Directly it is taken from the rinsing water it must 
placed in slaked lime for a minute or two. When 


be 
removed and brusbed, as 
pieces, it will be quite clean and bri 
to rub the ‘‘crosses,’’ Ko., wit 


will also disappear with the tarnish. 
Seconda’ Practical Watchmaker. 


— 


AN ADJUSTABLE VICE. 


Mr. W. Stevens, of East 
It will seen that the vice is so hun 
swirel that the jaws may be pladeg 
inclination between the vertical and 


screw-bolt shown. 


small vice, suitable for attaching temporarily to a 
bench or table; the larger sizes turn on a cylindrical 
bearing projecting into the lower plate, the binding- 
bolt being turned by a wrench beneath the bench. 
It will be seen that the position can be altered in a 
very few seconds, and it is the only vice I am ac- 
quainted with which can be shifted from the vertical 


to the horizontal. Oberhof, 


ORGANO SILICON, ORGANO BORON, 


ORGANO METALLIC COMPOUNDS. 
[14474.]—Sin1con, like carbon, is a tetrad ele- 


ment, and bears a considerable resemblance to car- 
bon in its chemical behaviour, and in the com- 
Like car- 


lexity of the compounds which it forms. 
bon, it can be obtained in three allotropic forms. 
SiH, corresponds to CH, (metbylio hydride) 
it is obtained by acting on magneeic silici 


+ SiH, And we have SiCl,, SiBr,, and SI, corre- 
sponding to CCl, CBr, and CI. 


SiO: corresponds to CO: occurring in the form of 


to 
HCOHO formic acid, and is obtained by the action 


quartz, &c. 
Silico-formic acid, HSiOHO, corresponds 


of water on silicon chloroform. 


Siz ls, Siz Bre, and Sizle correspond with similar 


carbon compounds. 


And SiHCla silicic chloroform and SiHI, corre- 


spond with CHC); chloroform. i 
Silicio oxalic acid (SiOHO) corresponds with 

(COHO) oxalic acid. ie ; 
By the action of zinc methide on silicic chloride, 

at a temperature of about 150° C., silicic methide is 

obtained thus: —2ZnMe + SiCl, = 2Zn0Clg + 

SiMe,. It boils at 31°C. Its molecular weight is 

aN and one litre of the vapour weighs 44 25 
it 


crithe. 

Silicio ethide, SiEt,, is prepared by acting on 
SiCl, by zinc ethide, thas:—2ZnEt, + SiCl, = 
2ZnClo + SiEty. It boils at 153°C. Its molecular 
weight is 144:5, and one litre of the vapour weighs 
72 25 criths. Chlorine can be substituted for one or 
twe atoms of hydrogen, 88 siliconylic 
chloride, SiEtzCzH.CI and SiEtsC;H3Cl,, which 
latter, when acted on by potassie acetate and alcohol 
containing water, produces disilicic oxyethide 
SiEts)0. l 
Silio propionic acid, C2H;SiOHO, can be obtained 
by the following series of actions—viz., Zu Etz + 

iCIEtO; = 28iEt,Os. and Si Et. Oz + 3CH;COCI 
= 3CH;COEtO + SiEtCls, and SiEtClz + 20H; = 
EtSiOHO + 3HCl. 7 

The following are some of the other silican com- 
pounds that have been 55 methyl - 
ate, SiMe, Ot; silicic dichlorethide, SiEteCl;; silicio 
chlortriethide, Si Et; Cl; silicic dimethylate diethyl. 
ate, SiMe,O,Et,0, ; silicic triethethylate, SiEt,O ; 
silicic triethobydrate, SiEtsHO; silicic chlortri- 
ethylate, SiCIEtzO;; silicic ethylate, SiEt,O,; and 
siliconylic alcohol, SiEtsC(MeH)HO, boiling at 
120° C., 129°, 144°, 145°, 153°, 154°, 156’, 167°, and 
190° respectively. 
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is usual with such slender 
bt ; not POOE 
cr & poin : 
Should the pinion have been blaed that soloa 


{14473.]J—A sHoRT time ago I sent you a note on 
parallel vices, which you were kind enough to print 
on p. 120; I send now a short description, with il- 
lustration of a nsefnl adjustable vice. designed by 
Brookfield, Massachusetts. 
on an angular 
at any angle of 
the horizontal, 
and be made fast in the required position by the 
The illustration represents a 


ydride), and 
de by 
[| bydrochloric acid, thus: SiMge + «HCl = 2MgCh 


spontaneously, burning with a bluish 


845 


The organo-boron compounds contain boron 
united directly or indirectly with the monad positive 
radicals. Thus in borio ethide Hz Cz—B—C, Hs the 

| 


C: 


e s e e 
boron is united directly with the carbon of the 
radical, but in boric ethylate 


[ 
Cs 


H; 
the boron is united indirectly with the carbon atoms. 
The organo-boron compounds are produced by the 
monad positive radicals, methyl and ethyl, re- 
placing the methoxyl] and ethyoxyl in metbylic or 
ethylic borate. 

Boris methide, BMe,, is prepared by adding 
boric ether to an etherial solution of zinc methide, 
thus: 3ZnMe: + 2BEtos = 3Zn Etos + 2BMe 3. The 
molecular weight is 56, and one litre of the 
weighs 28 criths. It combines with NH » forming 
Ammonia boric methide, thus: BMes + NH; = 
BMegNH;3. Although the molecular weight is 73, 
yet a litre of the vapour weighs only 1825 criths, 
one-fourth, instead of 36-5, the half, as is usual. 

Hydrochloric or other acids, or cupric chloride, 
absorbs the ammonia from the compound, leaving 
the boric metbide. 

Borie methide burns spontaneously in the atmo- 
sphere, and is reduced to a liquid by a pressure of 
4 atmospheres at a temperature of 10°C. Its 
molecular weigbt is 56, and one litre of the gas 
weighs 28 critbs. 

Boric ethide is prepared in the same way as the 
methide—that is, by the action of zinc ethide on 
boric ether, thus :—3ZnEts + 2BE*,;03 = 3Z0EtzO: 
+ 2BEts. Its molecular weight is 98, and one litre 
of the vapour weighs 49 criths. The liquid bas a 
specific gravity of 7, and boils at 95°C, 

Like the methide it combines with ammonia, 
forming ammonia boric etbide, which is decomposed 
in the same way by acids, leaying boric ethide, 
thus :—BEtsNH;3 + HCl = BEts + NH. CI. 

Like the methide it burns spontaneously in the 
atmosphere with a green flame. When heated to 
100°C. with HCl the chlorine takes the paoe of one 
atom of ethyl, which unites with the ydrogen of 
the acid, forming ethylic hydride, thus :—BEts + 
HCl = EtH + BEt,Cl. 

Oxygen converts boric ethide into boric binoxy- 
ethide, a colourless liquid, thus :—BEt; + O; = 
BEtsO,, which boils at 125°C. 

Boric binoxyethide is decomposed when distilled, 
and water converts it into etbylic alcohol and boric 
ethodibydrate, a white compound having a very 
sweet taste BEtsO2 + 20H; = 2EtHO + BEtHO,. 

The organometallic bodies contain a metal which 
is either directly or indirectly united to an organic 
radical. For instance, in zino methide the zinc is 
directly united with oe cates of the radical, thus : 


| | 
a n ; 


H H 
But in the ethylate the zinc is only indirectly united 
to the carbon 1 the oxygen, Ru : 


11 || 
FVV 


H H 

A monad metallic element, such as sodium, unites 
with one atom of a radical, say ethyl. thus : NaEt. 

A diad combines with two, thus: ZoEts. 

A triad with three, thus: B Ets. 

A tetrad with four, thus: Pb Et4. 

A pentad with five, thus : AsEt,Cl. 

The organometallic compounds may be formed by 
various methods, viz.: By the displacement of one 
metal by a more positive one, as mercury by zinc, 
thus: HgAy:+ Zu- ZnAyz Hg; by the action of a 
haloid compound of a metal on an organic compound 
of another metal, thus: 2ZuEtz r SnCl. - SaEt. 
2ZuCla; by the action of a haloid compound of a 
radical on a metal, or an alloy with K or Na, thus: 
2EtI + Zog = Zuni: + ZnEtz, and 2Mel+SnNa,= 
SoMeg+2Nal. 5 

Zinc methide, ZnMes, is obtained by sealing up 
methyl iodide with sufficient granulated sinc in a 
glass tube, and heating to a temperature of between 
150°C. aud 160°C., till the methyl iodide disappears. 
When the capillary extremity of the tube is broken 
the methyl escapes as a gas, and the liquid zinc 
methide may be obtained by distillation in an atmo- 
sphere of hydrogen. , 

Zinc methide is a transparent colourless volatile 
fiuid. Tbe molecular weight is 95, and one litre of 
the vapour weighs 47 5. ə specific gravity of the 
vapour is 3'33. The odour of this liquid is unbear- 
able. It boils about 55°C., and is dissolved by ether. 

In contact with pure oxygea it burns explosively, 
and in contact with the atmosphere it aa fire 

me. 
It decomposes water, forming methyl hydride and 
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zinc oxide. It is decomposed by chlorine, oxygen, 


&e. 

Zine ethide, Zutz, is obtained by heating to a 
temperature of about 130°C. ethyl iodide with granu- 
lated zine in a sealed tube for about fifteen or six- 
teen houra, and the liquid is obtained in the same 
way as in the case of zinc methide—viz., by distilla- 
tion in an atmosphere of hydrogen. 

Zinc ethide is a transparent colourless liquid. Its 
molecular weight is 123, and one litrs of the vapour 
weighs 61°5 criths. The specific gravity of the liquid 
is about 1°2, and it boils at 118° C. 

Its odour is not so disagrecahle as that of the 
methide. It takes fire spontaneously in contact with 
oxygen, burning with a blue flame, forming zine 
oxide, but the action is not so violent as in the case 
of the methide. When the oxidation takes place 
slowly zinc ethylate is formed. The halogens decom- 
pose it with the formation of a zine and ethyl com- 
pound with the halogen, thus:—Zu Etz + 212 
2EtI + Znal. 

Water also decomposes it thus :—Zn Et: + 20H: 
= ZnHO, + 2EtH. 

It is dissolved byether. It takes np one or two 
atoms of oxygen, thus :—Zn Et, + O = ZnEteO and 
Zn EtzO + O = ZnEtO:. With stannic chloride it 
forms stannic ethyde, thus:—SnCly + 2ZuEtə 
SnEts + 2ZnCle. 

With silicic chloride it forms silicic ethide, thus: 
—SnCly + 2ZnEt. = SiEty + 2Z7nCle. It forms a 
phosphine with phosphorous trichloride, thus :— 
2PCla + 3Zn Ets = 3Z1Cle + OPEts. 

Zino ethide ani ammonia form an amide and 
ae thus:—Znkt, + 2NH3 = 2EtH + Zn 
2hr 

When zinc ethide and ethylic oxalate are heated, 
and water added, ethylic diethoralate is formed, 
thus :—ZnEts + (COEtO)z + 20H; = CEt;0COHO 

+ EtHO + ZnHOs>. 

It forms with nitric oxide zino dinitro-ethylate, 
thus: Zutz + 2N20. = (N.OEt):ZrO”., With 
chlorether and ethylchlorether it forms zine chloride, 
with etbylochlorether and diethylated ethylic ether, 
thus: 2(CoH,Cl),0 + ZnEt, 2(CoHy)EtC.0 + 
ZnCl and 2(C2Hy)2EtClO + ZoEts = 2 (CH. Et) 20 
+ ZnCle. 

Mercury ethide Hg Etz may be obtained by the 
action of mercuric chloride, HgClg, on zine etbide, 
thus : Zn Etz + HgCle = HgEtz + ZnCl, or by the 
action of zinc ethide on mercuric ethiodide, thus: 
ZnEte + 2HgEtl = Znle + 2HgEte. The mercuric 
ethiodide is obtained by the action of sunlight on 
ethylic iodide and mercury, thus: Etl + Hg = 
HeFtl. 

Mercury ethide is a colonrless, transparent, 
heavy, inflammable liquid. Its molecular weight is 
258, and one litre of the vapour weighs 129 criths. 
It boils at 160°C. The halogens and acids cause it 
to lose one-balf of its ethyl, thus: HgEtz + HCl 
= HgEtCl + Et H. 


The following are some of the organic metallic 
compounds that have been prepared—viz., lithio- 
mercuric jodide LiHgEt;,  lithie-zincic ethide 
LiZnEt;. sodic zincic cthide NaZu Eta. potassic zincic 
methide and etbide KZu Mes and KZnkt3, magnesic 
ethide MgEts, zincie methide ZnMes. zincic ethide 
Zn Etz, zineie amylide ZnAye, zincic ethylate CnEtog, 
mercuric methide HgMeg, mercurio metbiodide 
HzMel, mercuric methehloride Hg Mel, mercuric 
ethide HgEtz, merenric ethiodide HgEtI, mer- 
curice ethehloride HgEtCl, 


box or case the two parallel tubes are screwed, One 
tubs supports the explosion dome, and the other 
tube forms the reservoir. Both tubes communicate 
through a suitable channel in the case. The paddle 
turns around its axle, and nearly closes the channel. 
The said paddle has two openings: these openings 
are covered above by a valve, ani below by another 
valve. The first valve is held open bv a spring, and 
pressed against its seal. When the second valve is 
open the mixed gas enters the dome, a valve in the 
box is opened by the weight of the liquid, and the 
latter escapes through the first valve, which is heid 
open by the spring. The following explosion presses 
the said valve strongly against its seal, the paddle 
closes the channel, ad is moved by the pressure of 
the explosion gas. When the vacuum in the dome 
and in the tube is produced the secoud valve is 
closed by the atmospheric pressure, and the paddle 
returns to its first position.“ The other details of 
this invention are simply moditeations of those 
described previously in No. 3448 (1870), and the re- 
marks made on that invention apply with equal 
force to this. Its extreme height aud cambrousness 
are obvious and heavy disadvantages. 


No. 1470 (1877), C. Linford, Abbey Iron Works. 
Leicester, Improvements connected with Gas 
Engines.“ —“ This invention relates to inventions 
connected with gas engines, and consists. firatly, of 
an improved design and arrangement of parts for 
atmospheric gas engines. I use a cylinder wherein 
are two pistons connected together by suitable rods. 
In the centro of the cylinder I form a large opening 
for the admission of air; in this opening I place a 
crank with a connecting-rod connected to one of the 
pistons; the pistons are connected together by two 
suitable rods in any convenient manner. On the 
crank shaft Í fix a flywheel and cams for working 
the valves for the admission and eduction of the 
gases, the object being to obtain great power im pro- 
portion to the quantity of gas consumed. The 
cylinder is closed at both ends, but has a large epen- 
ing in the centre. At the closed end of the cylinder 
I fix a valve for the escape of the unconsumed gases. 
This is simply two single-acting cylindera placed 
opposite each other ; the only novelty about it being 
placing the crank in the centre, the whole arrange- 
ment forming a double-acting explosive engine, 
equivalent in ita action and results to the Hugon or 
Lenoir engines, with the added disadvantage that two 
cylindere and two pistons are employed to do the 
work which can be done better in one, as well as a 
double set of vaives and their connections. Secondly, 
of an improved system of bellows piston for drawing 
in and expelling the charge. This I do in the follow. 
ing manner: In single-acting atmospheric gas 


pending the ‘loose’ piston and piston-rod in position 
during the effective or in-stroke of the working 
piston, which latter is connected by piston-rod to the 
crank; secondly, to an improved combination and 
arrangement of shafts and gearing for transmitting 
the motion from the crank shaft; thirdly, to an 
improved construction of valve to he uscd in con- 
nection with the gas motor engine referred to, or auy 
other gas motor engine. The rod of the loose piston 
is taper or wedge-shaped on one side, forming an 
inclined plane in the direction of the engine. The 
cylinder is open at the top, and spauned by a bridge- 
piece, through which the piston-rod works, the 
aperture in the bridge being of form similar to the 
shape of the piston-rod. A sliding blo*k-piece 
mounted on the bridge is actunted so as to wedge 
and hold the piston-rod, when required, by means of 
an inclined piece mounted upon a rod worked from 
the crank shaft of the engine. When the loose piston 
and rod are to be released the rod aud inclined piece 
aro raised by a cam acting upon and lifting the said 
rod and incline clear of the sliding block above 
referred to. Motion from the crank shaft is trans- 
mitted by gear to a second shaft, on which is the 
fly or balance-whecl and driving pulley. This 
arrangement admits of an increascd speed, by 
reason of difference of diameter of the gear wheels, 
being imparted to the second or driving shaft of the 
engine. The valve 1 employ comprises a dise valve 
seal, communicating with the cylinder, aud on the 
senling is a dise, having a series of inclined nir or 
gas warp or ‘conductors’ for supplying air and 
gas, and for exploding the same, tbe inclines being 
formed around the periphery of the disc. on which is 
the ordinary cover, the latter being held in position 
by means of a crank and lever, or weight, or spring, 
an eccentric hand lever being employed for raising 
the lever, so as to liberate the valve cover, when 
requisite to remove the latter, the necessity of 
adjusting and readjusting screwa being obviated — 
the’ supply of gas to the engine being regulated by 
governor, as ordinary.“ The foregoing description 
applies exclusively to improvements on the Wenham 
or two-piston atmospheric engine, and seem well 
calculated to effect tho purposes for which they are 
designed. 


No. 1063 (1877), W. R. Lake, Improvements in 
Gas Motor Engines,“ communicated by Joseph 
Wertheim, of Bornheim, Frankfort-on-the-Main, 
Germapy.—** This invention relates to improvements 
in gas engines, more especially to further improve- 
ments inthe engines or machines described in the 
specification of my former patent, No. 37 (1876). 
I have now improved my engiuc in the following 
manner. (I.) Iustead of setting the communicating 


| 
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pipes in a slanting or inclined position, I dispose 
them vertically 
appearance, and make it mora compact and conve- 
nient than heretofore. (2.) Instead of the former 
paddle-wheel used as a power receiver, I apply in 
this new machine a one simple oscillating paddle. 


two entirely new arraygements of mechrnism— 


wheels, or hy a spring alternately beut and released, 
and one ratchet wheel. (4.) Instead of the former 
| arrangement for the expulsion of the combustion 
waste I use another much simpler construction. (5.) 
The explosion dome of this new engine is surrounded 
by a water jacket, and provided with a cooling 
vessel. (6.) The slide-valve bas improvements 
allowing a more favourable distribution of air and 
gas at the igniting point of the dome. (7.) The con- 
struction of the dise moving the slide-valve is 80 


mercuric etbnitrate modified that the working may be noiscless.( 8.) The 


HgEt(NO;), mercuric amylide HgAvo, mercuric | ignitor is modified, especially in the parts for feed- 


amychloride HyAyCl, mercuric amyiodide HgAyI, | ing the air. 


(9.) The regulator is the same as in the 


telluric methide TeMez, stannous methide Suta, | former specification, except that the connecting parts 


trimethyl arsine As Mez, triethyl arsine As Etz, tri- 
ethyl phosphine PEt}, methyl phosphine PMcH;, 
dimethy! phosphine PMeoH, ethyl phosphine PE. IIa, 
diethyl phosphine PEtzH, trimethyl phosphine 
PMe3, trimetbyl stibine SbMez, triethyl stibine 
SbEtz, triamy] stibine ShAyy, triethyl biemuthine 
Bi Etz, cacodylic chloride ASMeoCl, stannic methide 
SnMey, stannic iododrimethide SnMcals, stannic 
iodotrimethide SnMeal, hypostannic etkide Seta, 
stannic ethide SnE t4, stannic di-thodimethide Sn Ets 
Meo, stannic ethodichloride Sn Etol». stannic ethodi- 
odide Sn Htalz. stannic triethobromide Sn Eta Br, dis- 
tannic iodo-dicthide SnoEtel, stannic phenyl tricthide 
Sn PhEtz, stannic pbenoethyldichloride SnPhEtCl, 
distannic ethodiiodide Sr. Eta Iz, plumbic ethide PbEt4, 
plumbic chlortrietbide Pb Etz Cl, ethyl phosphoric 
iodide PEtHzl, diethyl phosphoric zineie iodide 
PEtzH (Zn) I, triethyl phosphoric iodide PEtzHI, 
tetrethylarsenic chloride A Et, Cl, triethyl arsenic 
dichloride As EtzClz, dimethyl arsenic trichloride 
As MezCla, methyl arsenic tetrachloride As Mell, 
tetrethyl antimonie hydrate SbEt, HO, antimonic 
triethoxide SbEtzO, &e. Hugh Clements. 


GAS ENGINES. 
(Continued from page 316.] 
[14475.]—No. 819 (1877), Richard Hallewell, Black- 
burn, “Improvements in Gas Motor Engines, and 
in the Valves of such Engines.“ —“ This invention 
relates to that class of engines in which there are two 
pistons and piston rods working in connection with 
one cylinder, and the invention comprises—firstly, ar. 
improved apparatus for momentarily holding or sus- 


arc somewhat changed. (10.) The reservoir of this 


new engine consists of a cylindrical tube, fitted at | connecting-rod of the glide-valre. 


| 


namely, by toothed wheels or gearing and ratchet water supplicd to the explosion chamber. 


| 


L 


engines where an explosion chamber is used, wherein 


and thus give the machine n better | the working piston docs not go, I use a block or 


| 


piston, attached to which en the under side I fix an 
indiarubber corrugated ring, which is capable of 
being closed or distended as may be required. One 
end of the ring is connected to the bottom side of the 


(3.) The power is transmitted to the flywheel through | block or piston, the other end to base of explosion 


chamber. Tbe interior of the riug is exposed to 
Thirdly, 
of an improved system of arranging and working 
the exhaust valves of such engines. They are so 
arranged that ther may be opened at any part of the 
instroke of atmospheric, and are always closed when 
the pistons are drawing in an explosive charge. I 
use a Valve generally known asa ventilator, but of 
peculiar construction. It can be worked by ratchet, 
pawl, eccentric, or cam. Fourthly, obtaining a 
vacuum in gas engines. Instead of an air-pump I 
use n corrugated cylinder of indiarabber, and work it 
by cam, lever, or eccentric, and thus I obtain a better 
speed than by an ordinary air-pump without loss by 
friction or leakage. Fifthly, system of governing. 
For this purpose I use au ordinary steam-engize 
governor, acting upon a link arrangement in the 
By the action of 


its end witha cap to prevent the spouting of the | the governor upon the link the rod is shortened, but 


water. 


In my former engiue the siphon-like tube | the stroke of the valve remains the same, the posi- 


is fitted at its bending point with a paddle-wheel tion of the valve being altered, so that a less charge 
inclosed in a case; one part of the siphon supports of explosive mixture is admitted into the cylinder 
a small open reservoir—the other supports the explo- the position of firing the charge is much sooner, 
sion dome. The whole apparatus is filled with water. thereby reduciug force of the exp osion and decreas- 
Air and zas mixed in the proper proportion enter ing speed of piston, at the same time the governor 
the explosion dome; this entrance is regulated by acts upon a small gasometer in which a definite 


the slide-vulve. 


wheel on the other part of the siphon and its 
reservoir. The vis viva Of the water is taken 
up by the paddle-wheel, and transmitted to 
the main shaft. In one part of the siphon the liquid 
is carried away by the explosion. By this action, 
and the following contraction of the combustion, a 
vacuum is produced. This vacuum causes the 
water contained in the reservoir to flow back into 
the explosion dome. The combustion waste reduced 
to atmospheric pressure does not prevent the ascent 
of the returning liquid above the levei of the water, 
because, at the proper time, the waste guses are 
expelled. The rapidly-returning liquid, by means of 
peculiar mechanism, drives the paddle-wheel. The 
action above described also takes place in my new 
engine. The two tubes of the siphon are placed 
vertically and parallel upon the case containing the 
oscillating paddle, One of the tubes represeuts the 
reservoir, and the other supports the explosion dome. 


| 


| 
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This mixture is ignited, explodes, charge of gas is regulated for supplyiug the cylinder 
and forces the liquid downwards through the paddle- according to the speed of the envine. 


Sixtb, of an 
improved piston for gas engines, the object being to 
prevent leaknge in atmospheric engines. I use on 
the outside of the piston that is, the part exposed to 
atmospheric pressurce—a hollow indiarubber packing 
tilled with air, and of such a diameter as to fill the 
cylinder without pressing hard avainst the sides on 
the return or inward stroke of the piston; when 
there will be a partial vacuum behind the piston, 
the pressure of the atmosphere will be on the hollow 
ring. The ring will be compressed against the sides 
of the cylinder to prevent leakage of air hy the 
piston, thereby giving greater power to the afore- 
said engine. I am afraid it would be lively times 
for tho indiarnbber when in contact with the greas3 
and heat of the cylinder of a gas engine, and most 
certainly the stickiness of indiarubber vulcanised or 


' unvulcanised, when acted on by animal oil, would not 


| 
| 


give greater power to the engine. ‘‘ Seventh, an im- 
proved method of working the valves and pistons of 


This arrangement is designed to give the machine the aforesaid engines, also actuating the cams, 


more stability, and to make it more compendious. | eccentrics, and wheels. 


For working the aforesaid 


Instead of the paddle-wheel used in the former | valves J use a friction clutch. The clutch has on its 
engine, I now only employ one oscillating puddle for | face corrugations turned truly to fit into each other, 


receiving and transmitting the power. 


Upon the | se that by the pressure of a weight or eccentric 
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lever the aforesaid faces are pressed one into the 
other. The motion may be given ont by fast and 
looce pulleys, with suitable geared wheels.“ 

No. 1682 (1877), F. S. Barff, Professor of Che- 
mistry, Kilburn, Middlesex, ‘‘ Improvements in 
Obtaining Motive! Power. — This invention relates 
to the more economical obtainment of motive power 
by the employment of carbonic oxide and hydrogen 
as substitutes fer ateam, and it consists—firstly, in 
converting carbonic acid into carbonic oxide by 
pas-ing the same through overheated charcoal, 
carbon, or similar decomposing agentes, the same 
being contained, and the decomposition effected, 
in suitably-arranged apparatus or in such an 
apparatus as is capable of supporting the desired 
heat and pressure, and in employing as a motive 
power the carbonic oxide gas thus produced, 
which will be found to have an incrensed volume to 
to the carbonic acid originally employed. Secondly, 
in passing steam at a pressure of about 400lb. to 
the sanare inch, through or over heated charcoal, 
carbon, or other similar decomposing agents, 80 as 
to effect its decomposition into carbonic oxide and 
hydrogen, and in tho employment of resulting 
carbonic oxide and hydrogen for the purposes of 
motive power. The carbonic oxide or the carbonic 
oxide and hydrogen may then be made to undergo 
combustion, and the heat generated may be em- 
plored either for maintaining the temperature of the 
decomposing apparatus or for other heating pur- 
poses. With due deference to Professor Barff, I 
utterly fail to sce the economy of the proposed 
arrangement, and cannot but think that, if even 
suceessfnl on the score of economy, the poisonous 
character of carbonic oxide, even when mixed with a 
large quantity of air, renders its use in the hands of 
men of the class usuaily employed to attend to 
motive-power engines in the highest degree danger- 
ous—to say nothing of the high pressure of the 
steam it is proposed to decompose. It is very 
ecientific, very benutiful in theory, but utterly use- 
lesa as a practical invention. 

No. 2177 (1877), F. W. and W. J. Crossley, 
“Improvements in Gas Motor Engines. This 
invention exclusively relates to improvements con- 
nected with the details of the Otto Silent Gas 
Envine, and are—First. A method supplying and 
igniting the combustible charre of a gas motor 
engine, that is to say, making the greatest part of 
the ssid charge consist of uniformly mixed combne- 
tible fluid so diluted that its combustion is of a 
non-explosive character, and igniting the same by 
merns of an inflamed charge of stronger or less 
dilated combustible fluid, projected from a sepa- 

rate chamber or passage into it so as to come into 
extonsive contact therewith. Second, in a gas 
motor engine, supplied with combustiblo charge ina 
manner above referred to, making the inlet port of the 
engine as n long narrow passage projecting centrally 
into the body of the cylinder, so as to effect the 
more complete admixture of the flnids composing 
the dilnte charge, and to constitute the chamber 
containing the strong charge: third, in a gas motor 
engine effecting the close contact between the slide 
and the face on which it works by means of the 
gaseous pressure of the charge in the cylinder, so 
that the slide is relieved of pressure when close con- 
tact is rot required. Fourth, in a eas-motor engine 
in which a compressed combustible charge in the 
cylinder is kindled by means of an igniting flame in 
a cavity or chamber in the slide, providing a channel 
extending from the side of ruch cavity nearest the 
cylinder port towards the latter, in order to permit 
the gascous pressure in the cylinder to be 
transmitted to the cavity without forcing the 
igniting flime back up the supply pipe, and 
% preventing ignition. Fifth, in a gas-motor 
engine, wherein the gas supply valve is worked 
ir a cam acting on the valve lever arranging 
the roller on such lever to slide on its pin, and con- 
necting it to the governor, so that the roller is 
moved by it, either so as to face the cam or so as to 
be entirely to one side thereof. Sixth, in a gas 
moter engine establishing a communication between 
the interior of the cylinder, and an enclosed space 
at the back of the valve, so that the gaseous 
pressure on the former may be transmitted to 
the back of the latter. Seventh, in a gas motor 
enzire, constructing the face on which the slide 
Works separate from the cylinder, and with a piston- 
ike projection fitting a hole in the cylinder, so 
that the guscous pressure in the cylinder will 
preas the said loose face against the slide. 


(To he continued.) 


The Microphone.—We have received a number 
of lotters asking us to recommend one of the mavy 
forms of microphone advertised in our pages. It is 
neainst our rule to recommend the goods of one 
tradesman in preference to those of another, but we 
are always willing to notice any novelties which may 

deserving of mention. Mr. W. J. Lancaster has 
orwarded one of his microphones, in which the 
batters is self-contained, a carbon plate being sepa- 
rated from s zinc slab by a pad of blotting-paper 
moistened with the exciting liqnid. A pencil of 
carbon rests in a cavity in the plate, and reclines 
against the carbon block attached to the top ofa 
wooden pillar connected to the plate. The whole is 
mounted on polished box, and is fitted witb binding 
crews complete, ready for attachment to the line 
wires, The apparatus ia substantially the same as 
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„% In thew answers, Correspondents are re- 
1 requested to mention, in each instance, 
the title and number of the query asked. 


31976. Compound v. Ordinary Condensing 
Eng ines.— J. B. C. writes: If [ were to say 
that the practical effect of firing off a cannon was 
(is) to produce a vacuum (!) in the powder chamber, 

| because the gases rushing out of the muzzle tend to 
draw everything inside the cannon with them, I 
wonder whether your readers would laugh.“ I 
suppose J. B. C.“ will be surprised to hear that 
such a statement would be correct, and that the 
report made is principally due to the air ru-hing 
in to fill the vacuum (of course it is not a perfect 


* 


vacuum thus formed) ?- AssOc. IN ST. C. E. 


31976. Compound v. Single- cylinder En- 
gines.— If J. B. C.,“ who wrote on this subject in 
No. 689, had only read with ordinary care my letter 
in the previous number, he might have spared his 
sarcasm and affectation of superiority, which have 
been misapplicd, for knowledge born of experience. 
For what purpose he iutroduced the firing of his 
hypothetical canuon I can’t discover, since it bas no 
relevancy to the point for which he thrnst it for- 
ward. It serves, however, for me to say that if he 
will prevent the expelled matters from returning to 
the cannon, as matters are prevented from rsturning 
to the nir- pump, he will obtain the sort of vacuum 
the latter creates. What we term the vacuum of 
the condensing engine is a pressure reduced from 
15lb.—the atmospheric limit—down to about 31b., 
the practicable limit. What is the difference between 
this reduction of 121b. by condensation and a similar 
reduction from 271b, to 15lb. by any other process ? 
The two operations only differ in distance from the 
point of vacuum, but are essentially alike in result. 
My letter gave A. B. C.“ (I beg pardon—I mean 
“J. B. C.“) no reason for arguing as though I 
believed in a pressure which could act in one direc- 
tion only; and, further, I am not surprised to be 
told that pressure forward is about the same as 
backward. 1 am, however, surprised to find any 
render who could deduce such thoughts from 
perusing my letter. My point stands good—that the 
transition of steam from a little cylinder to a big 
one reduces the prezsnre very materially ; that the 
steam at such reduced limit loses none of its previous 
force. because what it loses in pressure is corre- 
spondingly gained by increased piston area; and, 
finally. whatever pressure is lost between one piston 
aud the other is a gain to the first piston, by 
removing so much of its back pressure.—RoBERT 
LANGTON. 

(32230.)—Sofa Bedstead (U.Q.).—I should re- 
commend John Brownjohn to write to some bedstead 
manufacturer for a catalogue, where he will see 
two or three designa of the sofa bedstead. They are 
generally about ütt. long by 2ft. wide, and I believe 
they are to be had complete for about 65s., with 
cushions.—TELESCOPE TELE. 


32679.]—American Organ.—As I have, just 
effected an alteration of my barmonium keyboard, 
I can strongly support the recommendation of 
* Organon ” to cut the keyboard instead of removing 
and altering the pins. The former is by far the 
easier and better way. If“ Amatenr” cannot afford 
the room for a new frame (lin. stuff would do) to be 
screwed under the old one, he might have some irou 
clamps made instead, and screw them on. I made 
two new end-pieces, and joined them to the rail by 
tenon and mortice. The shifting of the reeds is, of 
course, a very simple matter; but I had to pay 7s. 
for the seven new reeds to fill up. If“ Amateur” 
(or any of onr readers’ has an instrument of more 
than two rows of vibrators, I should be very glad of 
permission to inspect the construction of same, as I 
have an idea that the American organ is open to 
considerable improvement.—W. H, GNIKROD. 

32740.] — Purifying Naphtha (U.Q.).— You 
cannot dissolve guttapercha with the coal-tar 
naphtha—i.e., not to be of much use. It is the 
spirit of paphtha that vou require. Spirit of turps 
will also dissolve it.ä—TELESCOFPE TELE. 

32716.] — To Darken Basil Portmanteau 
(U.Q.).—Give it two or three coats of olive oil, put 
on lightiy.—TELESCOPE TELE. 

(32755.J—Acetic Acid (U.Q.).—I had not noticed 
this query, or I should have answered it before. In 
this country arctic aeid is made by distilling oak and 
beech wood in retorts similar to those used in the 
manufacture of coal gas. Crude acetic acid is 
produced, together with ereosote, wood tar, and 
carbon, It is neatralised with lime, and again with 
sodn, and is then called acetate of soda. This is 
fused ata high temperature to destroy the impurities 
which necompany the acid. The acetate of soda is 
next placed in a retort mixed with three times its 
weight of sulphuric acid, and concentrated acetic 
acid is obtained on distillation.—J. HAREIS. 


[32706.]—8topwork.—On page 297 a somewhat 
lengthy reply to A Lover of the Art, upon the 
‘sliding click stopwork,’? by “The Company in 
Question,“ appears. The Company,“ in addition 
to detailing the period of its existence, its special 
superiority over all other manufacturers, and as the 


was desniibed on page 205. and is the mest compact} only persons with e scrote fatre, tender more than 
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following: —“ We trust that our experience upon the 
subject will be taken to be of more value than that 
of any gentleman speaking only from a few deserip- 
tive sentences in our very brief ‘Notes on Stop- 
work,“ &c., I am compelled to regard such as 
ezotistic. The query, as addressed to me by A 
Lover of the Art,“ was replied to in a practical 
manner, believing that my remarks were to the 
point as required by the querist. The Company's“ 
reply at page 297 does not disprove one word of my 
reply to the query. I thank the Company for 
their proffered kindness in offering to send the 
stopwork for my inspection, but I prefer such 
mysteries to be explained pro bono publico. ospe- 
cially as their pamphlet appears to me to bo all that 
is necessary to become acquainted with the sliding- 
click action, though minus illustration. Stewart 
has stated: A line of engraving is worth pages of 
letterpress in the description of machinery.” — 
SECONDS’ PRACTICAL WATCHMAKER. 


ates J W heel - Cutting Machine.— In my 
sketch of the wheel-cutting machine I did not put 
the centre of the quadrants high enough to be con- 
venient for cutting ‘ flattish’’ wheels. Iam not 
up in rules for skew wheels, so must refer 
“X. X. X. X.“ to one of the many books on 
wheels. If he puts the compound slides to the 
wheel-pest, he need not skew his cutter. The 
cutter must be of best cast steel, turned first to be 
ns exact as possible to shape of tooth, and then cnt 
with a small cutter of an angle of about 45°. If the 
strap pulley is rounded a good deal, the strap will 
drive almost anywhere and anyhow. For cutting a 
wheel 2ft. 6in. in diameter, the cutter-shaft ought 
to be driven by a train of wheels, and only running 
slowly.—X. X. 

[32809.|—Aerophone.— Mr. G. Dashwood says he 
saw a description of the aérophone in the Times of 
the 20th April, and he asks your renders for a de- 
scription with diaphragms. Up till this week's 
number (June 7) no one has replied. I should have 
been surprised if they had, for I believe the aéro- 
phone came to life somewhat in this way. Writers 
of sensational paragraphs for the newspapers have 
been talking of the capabilities of the phonograph, 
and have suggested the possibility of making an 
engine call out the name of the station it is 
approaching, and how long it stops. Travellin 
round the journalistic world the idea bas at lns 
taken practical form, and Mr. Edison is credited 
with another marvellous invention, which however 
much it may be iu posse is scarcely in esse. Perhaps 
your correspondent, * Asor,” will kindly let us know 
something of the xcrophone.—LEssaRk. 


(32812.]—Induction Coil.—It is not advisable to 
make up the wire for a coil by joining a great many 
different pieces, and the wire should be all of the 
game size in each portion of the coil. What is worth 
doing at all is worth doing well.—F. Y. $ 


(32813.]— Plaster Ornaments.— *' Subscriber?’ 
should try“ blue for keeping the plaster white, 
Perhaps water-glass would do for the cement, but 
the enamelling on slate is put on hy means of heat. 
The process was very fully described in this paper, 
I think, some time ago. — J. L. M. 


[32829.]—Edison’s Sewing Machine Motor.— 
Only applied to a model I believe. The journal 
named makes some peculiar statements at times, 
and has arival now in the shape of the Electriciun.— 
Essar, 

(32833.] — Engines of Great Eastern. — I 
quote from Life of I. K. Brunel: — Paddle 
engines: Diameter of cylinders, 74in.; stroke, ]4ft. 
Screw engines: diameter of cylinders, 84in.; stroke, 
4ft. Fourcylinders to each set of engiues.— M. S. P. 


(32835.| — Three-Cylinder Engines. — Does 
“ Mechanic” mean Brotherhood's three-cylinder 
engine, or Willan's? They are very different in 
arrangement, ‘The latter was illustrated about two 
or three volames back.—J. M. 


(32870.)—Chemical.—Some time ago I had for 
analysis a mixture of sulphates of calcium and 
barium. I wished, from the quantity SO, found, to 
determine the percentage of cach. I consulted all 
the books I could find but none gave me the neces- 
sary information for making the calculation, It 
then occurred to me that, by using alzebra, the 
difticulty might be overcome. Tho method is gene- 
rally applicable to any mixture of two salts contain- 
ing one radical common to both (either positive or 
negative), which is capable of being readily esti- 
mated, Letz = the weight of NaCl in the mixture 
and y = the weight of KCI; then r + y = a (1), 
where a equals the weight of the mixture taken for 
analysis. The weight of chlorine combined with Na 


will be 355 z, and that combined with n will be 


ae 58 5 2. 5 zex 
355 ` 355 35˙5⁵5 

. 30 9 4 52% = b (2), where b 
715 7. Therefore 55 8 y ( 


equals the weight of chlorine found. 
plying (i) by 2 5 we get 22924 33 
58 5 58 5 585 
(.) And subtracting (2) from (3) 322 — 655 
355, 35˙5, 355 55 5 35·˙5 35:5 
e a= “Thats. soe 
68 5 58˙5 25 5 
355 a 35˙8 
Now, 19 5 06068376, and 74.5 
= 0°47651; therefore 01303270 y = 0°6088376 a — b, 
0 6038.78 h 
0 1303270 


Now, multi- 


35˙5 
„ «| 
58˙5 
1 — 3 z + 


0 1503276" 
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Also 0°6068376 
46502. 
0 1303276 l 

Therefore, y = 46562 — 


0°1303276° 

Briefly, divide the weight of chlorine found by 
0°1303276 and subtract the quotient from the product 
obtained by multiplying the weight taken for analysis 
by 46562. This gives the weight of KCl in the 
mixture. I give an example:—Two grammes of 
the mixed chlorides are found to give 1'1 gramme 


6562 — 1.1 ; that is, 9°3124 
of chlorine, 2 x 46562 01303276 


— 84402 = 0'8722 = the weight of KCl; and 2 — 
0°8722 = 1°1278 = the weight of NaCl. If the 
manniy of chlorine in these quantities of NaCl and 
KCl be calculated it will be found to be just equal 
to 1'1 gramme.—EDWARD JACKSON. 


[32881.]—Gas-Holder.—I presume Os made 
a great error in answering this query, as all 
answers to this valuable journal should be authentic, 
and from sound practical knowledge. I still main- 
tain what I said respecting zinc gas-holders, from 
the varions acids, salts, and ammonia produced in 
the manufacture of coal gas. Os also must bear 
in mind there are many qualities of sheet tin manu- 
factured. Asa proof of the durability of this metal, 
Mr. Malam, of Hull, fixed one of his patent gas 
governors at the Huddersfield Gasworks. The 
holder was 4ft. x 2ft. This holder to my know- 
ledge (having heen apprenticed to the said company) 
was in use eighteen years without ever being re- 
placed. If An Amateur” wishes to manufacture 
gas for illuminating purposes, balloons, &c., he 
must go to a little expense in procuring a breeze 
condenser, washing vessel, oad. urifier. Again, 
Os“ never informed F. A. B. J.“ how he was to 
obtain his gas from the gas-holder witk only one 
pipe. He could do so by the means of a T. pipe put 
in his inlet under the tank with two stop-taps, one 
to shut off the gas from the gas-holder to the 
hydraulic main during repairs, and the second one 
to the main leading to burners. “Os” informs us 
some holders are made with cores. This he means 
the tank for the gas-holder to work in. With regard 
to a larger pipe being attached to a small one fora 
better supply of gas, this is well known could not 
deliver more gas than the small one does at the 
delivery end. A pressure-gauge is essential to work 
by. F. A. B. J.“ must make himself a conical 
regulator with a balance or screw, and then he can 
work his pressure to a hair's breadth, as no large 
vessel or cylinder would do that if placed between 
the gas-holder and burners.— F. R. WAITE. 


132897.]—Japanning.— Use Brunswick black or 
black japan made thin with turpentine; put it on 
in thin coats.— TELESCOPE TELE. 


(32911.]—Fuller’s Battery.—I do not like to 
answer the particulars asked for, p.321, because I have 
no personal acquaintance with the battery, and have 
no special data concerning it. Ido not think thata 
two-fluid battery can be relied on for prolonged use. 
Carbon fragments would advantageously enlarge 
the negative surface, but they would also reduce the 
capacity of the vessel for centaining the liquid 
charge. To ascertain the number of cells required 
more information is needed than the length of wire 
used; the internal resistance of the cells and that 
of the bell itself must be given; and even then the 
result of calculation is indefinite, because the 
mechanical resistance of the bells varies, and we 
need to know the power of {current which is capable 
4 acting on the spring and so actuating the boll.— 

IGMA. 


[32930.]— Pipe Angles.—- TO “B. G."—I am 
much obliged for your answer to my query. I can 
understand the water method for pipes already 
made, and with some care and trouble it might 
answer. But what I want to kuow is this: — I have 
2 pieces of flat zinc of the proper width to form the 


size pipe I need—I want to know how to cut theend 
of each piece, sọ that when I roll them up round 
they will form, when soldered together, the pipe 


with the exact bend I require. I have tried many 
times, but always get a vacancy either at inside or 
outside of the angle.—JoHN. 


(32933.]—Legal Question—Tithes.—The reply 
on p. 299 is hardly correct. Sec. 29 of the 24 Vic., 
cap. 93, runs: — If a rent charge shall at any time 
be in arrear and unpaid, and. in order to enforce 
payment thereof, it shall become necessary for the 

rson entitled to the same to give notice of his 
intention to distrain upon the lands liable to the 
payment thereof for the arrears of the said rent 
charge, according to the provisions of the said 
recited Acts, the owner of the rent charge shall in 
all cases be entitled to 2s. 6d. for and in respect of 
each notice which shall have been so issued,” &c., 
&c.—H. E. LANSDOWNE, Sidmouth. 


(32968].—8team.—Is it possible that E. B. F.” 
can substantiate his reply to the above query wher 
he asserts that a steam-engine cannot propel a 20it. 
yawl as fast as four oars can, and further states 
scarcely half the speed is obtainable from screw or 
paddle in comparison to four oars. This assertion I 
must respectfully deny, and universal experience 
teaches contrary. My own boat, which is 22ft. on 
keel, can be propelled with ease at 10 knots per hour 
50lb. pressure, and I have obtained 12 with a 
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give “Steam” any suggestion that would assist him. 
— BLACK WITCH. 


N Box.—I think Discord' 
will find that by slightly increasing the distance 
between the comb and barrel be will at least miti- 
gate, even if he does not entirely cure, the jar com- 
plained of. Discord” is right in supposing the 
cause to be a too great amplitude in the swing of 
the tongue, caused. most likely, by the pin depress- 
ing it too much. By taking the comb a little fur- 
ther back the tongue will be sooner released, and, 
consequently, its vibration will be less violent. I 
hardly understand what is meant by ‘‘ restoring the 
original temper of the comb.“ Has it been in the 
fire ? or does Discord ” suppose that, like us poor 
humans, the temper does not improve with age? 
The temper of music steel—such as tuning-forks, 
rods, &c.—is considerably less bard than spring 
steel, and to harden it, or alter it in any way, would 
be to deteriorate the quality of tone, as well as to 
put it very much out of tune.— W. H. Daviss. 


(83004. | Photography.— My first camera had a 
single convex lens. I took some good pictures with 
it. I should advise you to get Photography Made 
Easy’ (advertised on front page). I learned 
through its instructions four years ago. It gives 
full instructions for arranging camera, &:., and 
mixing solutions, and I should also advise you to 
get a proper lens, as single lenses are awkward to 
focus with.—ToRPEDOGO. 


{33017.]—Tuning the Violin.—I am obliged to 
“ Fiddler” and W. H. Davies” for their replies 
to my question. Previously to their appearing, 
however, I had evolved a test by which I proved 
whether my violin was in tune or not. I found that, 
if in playing the minor scales upon any two of the 
contiguous strings, as the scale of G minor on the 
strings G and D, D minor on those of D and A, A 
minor on those of A and E, ascending and descend- 
ing. stopping in the usual manner, the impression 
1 on my ear was satisfactory; also on draw- 
ing my bow across any two of the open strings, a 
satisfactory sonorous harmonic vibration of tbs 
was produced, proving that the violin was in tune. 
In playing major scales I found that the test was 
not so satisfactory, although, after testing with the 
minor scales, the major scales necessarily confirmed 
my judgement. This, as I take it, seems to prove 
the proposition that the minor 3rd is the first 
harmonic consonance in music, and that, to impreve 
what is termed the musical ear, or promote the de- 
velopment of the organ of tune, so as to attain the 
power of appreciating nice and subtle variations of 
musical tone, it would seem that the neophyte 
should study principally in the minor mode.— T RO. 


[33018.] —Excavating.—To “EXCAVATOR.” — 
There is a misprint in my table of contents on page 
323. 
cubic feet. 
H. E. H. 


(83027. From Incog.— From the symptoms 
described by A. S.“ and the cause, I have no hesi- 
tation in saying that he is suffering from some 
tumefactive congestion in the lumbar region or its 
muscles, which were weakened and irritated by the 
“severa walking on an empty stomach,” and thus 
made a focus of attraction for the deposit of the 
effete matter generally loosely stirred up in the body. 
Once aggregated in this way, such congestive forma- 
tions are constantly manifesting reactionary symp- 
toms, the most prominent being the absorption of 
the heat necessary for that resolution or inflamma- 
tion, before being taken up and expelled from the 
body in some form and manner, the phases of which 
form the many diseases which flesh is heir to.” 
It is this absorption of heat which constitutes the 
phenomena of pain,” the revitalisation of a torpid 
part. Thus when A. S.” used his hip baths, he 
simply abstracted the latent heat, and so temporarily 
(fortunately) numbed or deadened the parts. When 
removed from the water they re-absorbed from the 
body the heat required to bring them to their former 
condition of passive life. The process made the pain. 
I should not advise the repetition of such treatment, 
as each repetition will so weaken the powers of re- 
action that it will finally cease, and paralysis of the 
extremities supervene. Moreover, it must be re- 
membered that the heat of re-action ia obtained at 
the expense of the de-animation of the body and 
brain—hence the intense morbid mental condition, 
depression, and hypochondriasis.“ It is ‘‘ robbing 
Peter to pay Paul, The remedies required for such 
a condition are such as would raise the thermal 
forces to a considerable degree, in combination with 
“ alteratives’’ (solutives), which would combine with 
the congestive deposit, and (like salt with snow) 
render it soluble at a lower temperature, and thus 
preserve the natural energies from that excessive 
drain, which debilitates the body and suspends its 
functions. The astringents he has used act, and 
have acted, just like the cold water, evolving the 
latent heat by condensing the tissue. The thermals 
have all been too weak for the work. Of alteratives 
I see no indication. The sheet- anchor of this 
class are the bromide and the iodide of potassium ; I 
hope they have been “conspicuous by their absence,” 
or much of the hypochondriasis would be well 
accounted for. From the valerian and carbonate of 
ammonia I am afraid he would fail to obtain any 
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the valerian would be too easily decomposed and 
expelled by the volatile alkali, though it might serve 


— originally a four-oared one, and I shall be happy to | to counteract the after-depression often experienced 


The content of the 8th foot should be 147,505 : 


from the too free evaporation of heat by the diffusive 
stimulus of the ammonia. The gelseminum and 
lupulin are the concentrated remedies ° of the 
hygeian system of medicine, the concentration being 
the extract of the mineral alkaloidal salt, or vegeta- 
ble principle, of the plant—like quinine, having no 
alterative quality than that flowing from their astrin- 
gency and stimulation, and too weak for the work. 
“A. S.“ can, however, give either recommendation 
a trial. They might fail, but would produce no 
organic mischief, like many others. I am gratified 
with the confidence which makes him grateful for 
any help ;” but he mast pardon me for saying that I 
have had so much experience in the treatment of 
disease, and the many important and sudden changes 
that take place, that I look with little favoar upon 
practice carried out through a periodical, where 
patient and adviser can only have intercourse at 
irregular and prolonged intervals. Moreover, I am 
very singular in my conclusion as to the nature and 
“uses of disease, and have had to adapt my reme- 
dies, so that they do not number far in the " plural.“ 
and I mostly prepare and combine them myself. 

the safe drugs are weak ; those of the greatest power 
mostly poisons, which should not be lightly touched 
by ’prentice hands. And I have never been able to 
find the natura] and efficient alterative in the 
pharmacopeia, They have the injurious tendency 
of breaking up the body and dissipating its force:, 
without the power of creating appetite, and digest- 
ing food to create new energies. Thirty years ago! 
ran the gauntlet of ‘‘ tonic”’ druggery like “AS.” 
and with the same results—nil; hence my reason 
for safe experiment and research, and my success 
therein. hen the discussion on the Cuca arose in 
ours,“ I thought I observed all the characters of a 
„life“ generator, powerful as that of any of the 
poisons, without the danger of their use. Bat in 
obscure and chronic diseases I also found that these 
powers had more than the general effect of moet life- 
generators in maturing and developing the matters 
into an active form, which, though necessary, re- 
quires to be known and harmonised with to ol tain a 
good result. To counteract this tendency I have 
been experimenting, and succeeded in obtaining a 
compound extract, which seems of great valse in 
chronic disease, and which only requires dilation to 
be immediately applicable. After self-experiment I 
used it in the cases of two females—one whom I 

on previous Occasions relieved of attacks of bron- 
chitis, and whom I had again been observing, while 
falling into a condition of utcrine dropsy, with a face 
glowing with the internal chronic inflammation, tte 
feeder of the occasional bronchitis. In 48 houn ! 
was surprised to observe the decrease of the inflan- 
mation, and the air of vivacity and animation by 
which it had been superseded. I continued the remedy 
for 3 weeks, and now 2 months’ interval shows no 
signs of relapse. The other case was that of her 
sister, long a partial invalid from a fraetured knee- 
pan, and then suffering from pulmonary congestion 
and incipient pleurisy. These the remedy soon dis- 
persed, and there has also beeu no relapse. Well, 
then, I can help “A. S.” so far that, if he likes to 
give this a trial, with sufficient confidence in my 
knowledge of what it will and will not do, and wil 
publish his address (and occupition) in the usual 
column, I will forward some to his initials. If the 
disease be of the nature I suppose, at present we can 
only arrest its further progress, palliate its evils, 
and restore the functional activity and integrity, 
leaving to time ard nature the removal of the 
disease itself. But I may be wrong, and the dis 
order no more than tic-dolorenx, and so give speedy 
relief, while the worst effects will be no more than 
catching a good appetite. I give this assurance be- 
cause I do not wish to bring the reproach of quackery 
upon myself orthe journal in which I write, to 
which, and correspondents, I must remain—INcou. 


[33035.]J—Logarithms.— Apply the geometrical 
series, 1, 10, 100, 1,000. &c., to the arithmetical 
series, 0,1, 2, 3, Ke. Then find a geometric mean 
between 1 and 10, 10 and 100, and so on—i«., 
between any two adjacent terms of the series between 
which the proposed number lies. Between the mean 
thus found and the nearest extreme find another 
geometrical mean, as before, and thus proceed until 
ou find the proposed limit of the number whose 
ogarithm is required. Next find as many arithmetica? 
menns between the corresponding terms of the other 
series, O. 1, 2, 3, &c., in the same order as the geo- 
metrical means were found, and the last of these 
will be the logarithm corresponding with the natura! 
number required, As an example, I shall give 
A, I.“ part of the solution of a problem already 
worked out, and which will answer his purpose in 
every sense as well as if I worked out in full the 
logarithm of 13, &c. Let it be proposed to find the 
logarithm of 9. First, the number 9 lies between 
l and 10. Now, the log. of 10 is 1, and the log. of 
1=0,. Therefore, / (10 x 1) = 31622777 = geo- 
metrical mean, ard Le 5 = arithmetical 


mean. Therefore log. of 3:1622777 = 5. Second. 
lox. of 10 = 1, and log. of 31622777 5 . / (10 x 
31622777) = 56234132 geometrical mean, and 
1+ —5 75 = arithmetical mean; therefore log. 


of 5°6234132 = * 75. Third, log. of 10 is 1, and log. 
of 56234132 75; ~ (10 * 656234132) 


74989422 = goometrical mean, and l = T5 = tes 
Hence log. of 749891422 = 


= arithmetical mean. 
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"875. By proceeding in this manner for 22 extrac- 
tions more—that is, from the last one—it will be 
found that the log. of 8:9090008 = 9542425, which 
may be taken for the log. of 9. BERNARD MCGUIRE, 
Liverpool. 

J—Logarithms.—From tables of loga- 
rithms find the natural numbers which correspond 
to the logarithmic decimals only, aud the answers 
will consist of those natural numbers containing 
one integer figure more than the positive character- 
istic, or whole number, of logarithms indicated. 


Thus for 
Log. 1°4771213 the nat. tab. No. for 4771213 being 3 ; 
. 0709807 do. do. ‘60897 5; 
Log. 1°4942495 do. do. 4342495 2718; 
the first answer 30, and last answer 27°18, each 
containing two integers because the characteristic 
figure of their logarithms is 1; while the second 
answer is 5 (consisting of an integer) because the 
characteristic 0.—BuTTERSHAW, near Bradford. 
(33038.)—Mensuration.—Let a equal the area of 
the part to be cut off; then by similar triangles 


AB: BC: Az: «y= BO mS. But Az x 


zy = areas of triangles Azyand D ws; therefore, 
BC Ar, A2 BC 
A 


(33088. |—Legal.—1. If she wish to retain it for 
her separate use she can do so by virtue of the 
Married Woman’s Property Act, 1870, by investing 
it in the ‘‘Fands,” or in fully paid-up shares or 
debentures, or debentare stock, or stock to which 
no liability is attached if a joint-stock or inoorpo- 
rated company, and by applying when she is about to 
be married that the funds.“ stocks, or shares may 
be registered in her name as & married woman 
entitled thereto for her separate use; or she may 

urchase a Government annuity from the National 
bt Commissioners, and this will be treated as her 
separate property. 2. The duty will be at the rate 
of £10 per cent. If Bob” means by 2500 in 
houses and land” houses and land of the value of 
£500, the duty will be succession duty, not legacy 
duty.—SPERANS. 


[33044.]—Parrots.—I had a pet of the same kind. 
and kept it for 30 years, and then did not know how 
old it was. It ed well, and very plainly. Iam 
afraid you have given yours meat, or something 
salt. Sugar is a very thing, and would cause 
what you speak of. Give sopped bread, a little warm, 
and indian corn soaked. I never allowed mine 
water, as I think it a bad thing. A few chillies in 
the sop occasionally are good.—E. B. M. 


[23040 = Brome Head to Stout.—It is quite 
impossible to obtain brown heads on stout unless we 
employ a judicious mixture of grist, coupled with 
soft water for mashing. White eads result from a 
deficiency of a peculiar proximate constituent of 
malt, which can alone be extracted by the use of 
soft water; although, if the brewing water be hard, 
it is quite easy to soften it before using it. Waters 
are hard through bolding in solution various salts 
such as bicarbonates of lime and magresia, which 
can be removed by boiling, and ‘such hardness we 
term temporary hardness. On the other hand waters 
are also hard through containing in solution certain 
salts which are not affected by boiling, and, there- 
fore, the hardness resulting from their presence 18 
termed permanent hardness. Tho salts which chiefly 
n 
be 


as before, and strong hydrochloric acid poured on it 
through the “ thistle-head ” funnel, and the gas col- 
lected in the above manner.—L. BRIANT. 


($3055.]-—-Sticking Paper Labels to Oloth.— 
The preparation with which ordi sticking- 
plaster is coated might answer. It can, I believe, be 
procured in sticks or rolls, and spread on the paper 
with a heated spatula.—.J. Brown, Belfast. 


[33060.]—Differential and Integral Calculus. 
—Begin without troubling as yet abont the theory 
of equations. Absolutel ygecessary is a rudimentary 
knowledge not only of Mane but also of solid oo- 
ordinate geometry. The best book on these branches 
is Lefebure de Fourcy’s “ Géométrie Analytique ;” 
but, if you refer English, read, after Todhunter's 
“ Conies,” st’s “Solid Geometry.” By far the 
most valuable elementary treatise on the differential 
calculus is Williamson’s. I would oaution you 
against reading Todhunter’s, because of his ridi- 
culous interdict apain differentials. The guide I 
bave found to | most trustworthy of all is 
Schloemilch's Compendium der höheren Analysis,” 
—LEIDHOLD. 

(33062.] — Zincography. — Paper Cutter” is 
very much at sea on this subject. His distinction 
of the purpeses for which zincography and the 
anastatic process are employed is al ther fancifal. 
And where he speaks of a zino plate being printed 
* in litho press in ordinary litho manner,“ I should 
like to know in what is that so-called anastatic 
process different from zincography. In my expe- 
rience I have never before heard of or seen that 
“the drawing done with anastatic ink (ordiuary 
litho ink) is transferred between steel rollers 1•— 
D'EvLYNN. 

(38062.]—Zincography.—I think Paper Cutter 
must have forgotten that zincograp need not be 
used for letter-press work alone, but hat it can be 
used as easily as stone (at least, that is my expe- 
rience), for surface printing.—A. PUMPHREY. 

(33062.]—Zincography.—In reply to D’Evlyn”’ 
I have in preparation a supplement to my instruc- 
tions in collography which will explain the method of 
making a transfer from ordinary writing, which can 
be printed on a sheet of sinc, and retained for use 
any length of time.—A. PuMPHREBY. 


(33068.]—The Microphone and the Violin.— 
This query being addressed to Mr. Bidwell ought 
not to be answered by any one else, and I feel diffi- 
dent in stating that dhe microphone is not an instru- 
ment to be applied to ordinary sounds to make 
them louder, bat it is especially an instrument to 
render audible sounds of which prior to its intro- 
duction we knew nothing.—W. J. LANCASTER. 


(33068.]—The Microphone and the Violin.—I 
have not had an Jpeg of making the 
experiment suggested b “ Fiddler,” but I have 
little doubt that tbe vibrations would not be so 
strong as to cause the carbons to- make and 
break ” contact. This, of course, would be fatal. 
% Fiàdler ” probably knows that the sounds would 
not in any case be rendered more audible to persons 
mee were not listening with a telephone.—SEHTLTORD 

IDWELL. 


[83069.] Soene Carpets.—For carpets when 
down sprinkle with damp tea-leaves, and then get a 
d bass broom and sweep towards fireplace or 
oor. When up hang out ona line for a little while 
in the sun with the back outwards, give a good beat- 
ing, and after a good brashing, and then lay brown 
paper down before putting carpet down to keep 
away moths, &c.—TELESCOPE TELE. 


[38073.])—House Agent.—The Act 24 and 25 Vic., 
cap. 21, sec. 10, states that every person who, as an 
agent for any other person, shall for, or in expecta- 
tion of fee, gain, or reward of any kind, agree to let 
or sell, or shall let or sell any furnished house or part 
of a furnished house, shall be licensed as a house- 
agent. But no licence is required if the annual rent 
or value is not over £25. An agent employed in the 
management of landed estates, or any attorney, 


BC x Ag? = gum of areas of 


triangles A #47 and Dws. Now, the rectangle, 
D s A, with the adjacent triangles, is = a; there- 


fore we have BC RAS + AD x AZ =a, a quad- 
ratio equation, hich, solved, gives As = sae 


(AB? x AD? +4BC x ABx a? -AB x AD. 
(288 x 16)? = 21,233,664, and (288 x 8 x 2,880) 2 = 
13.271.040, sum of both results = 34,504. 704, and the 
root of this sum is 5.874 07. From this we 

4.608 (= 288 x 16), and we have 1.266 07, which, 
divided the difference of the ends (8in.), gives 
158°26 inches = the distance from the narrow end, 
where the board must be cut, or 129 74 inches from 
the broad end. Now, to find the width of board at 
this point, say, as 288 : 129°74 :: 8: 3'6, and 24 — 3'6 
= ?20'4in., the width of board 129°74in. from the 
broad end. The following rule will be very con- 
venient for Omicron,” being applicable to the 
solution of problems similar to this one, being, in 
fact. derived from the above :—To the square of the 


cause permanent hardness are the sulphates a 
chlorides of lime and magnesia, and these may 
removed by the addition of another salt, which can 
set up a mutual decomposition of the constituents 
of the water, and thus 8 a resulting substance, 
which is either insoluble in the water, or else can 
eommunicate no character of hardness to it. Dr. 
Clarke's lime process is of value in this case, or we 
may neo soda or its carbonate as a softening medium. 
H. P. Harris, Rotherham. 


(39010. Borie Sticks.—Make or get a tool 
the size that you want, like half round enginecr's 
boring bit.—TELESCOPE TELE. 


{ 33050. ] — Centres of Circular Tracery 
Windows.—The elevation oniy of the windows can 
be struck from centres, but the correct form re- 

uired for working can be obtained hy ordinates. 

raw vertical ordinates across elevation to touch 
plan, as in the figure, join points of contact with 


root of the sum ; from the result deduct the product 
ot the length and narrow end, and divide the 
remainder by the difference between the breadths of 
the ends.—BERNARD MCGUIRE, Liverpool. 

[33086,]—Mensuration.—In reply to Omicron.” 
gupposing the sides of taper board (represented by 
A B, DC) continued to centre line, EG 


Ist. 2 E FP, or i tie x 2ft, = 


40 square feet for aren of board. ABCD; 
half area of ditto being = 20 eq. ft. 
and. AsAD-BC: EF: AD: EG; 
Ors’ : 24ft. :: 24” : 72ft. 
Ard. EGx AD or 2 2 = 72 sq. ft. 


for area of triangle, AG D. 72 — 20 = 52 sq. ft. 
giving area of triangle, H G K, whose base, H K, 


l 

l 1 
Fc ici en OUT 0 
SR SURFACE 


centre from which plan is struck. Develop plan of 
outer and inner surfaces, and draw up ordinates; 
make ordinates same length as corresponding ones 
in elevation, as shown, and draw tracery through 
points 80 foana, Sy bort work 1 know upon 
“cei i e upon e” work is na e J i 
N w Car nter ‘aud Joiner’ Assistant ;” | solicitor, proctor, writer to the signet, agent, or 
but the handrailing given in it is inferior to procurator in an court law, 3 auc - 
Riddell's system.—F. O. CRESSWELL. tioneer, or appraiser, 18 nO required e out a 


33054.]—Sulphuretted Hydrogen.—There are licence. —Excrse. 


[ $8075.]—-The Microphone.—The results obtain 
two methods by whieh sulphur e cal atle with an ordinary telephone connected to the 


of iron, aud by decomposing microphone are 80 much superior to those produced 
sulphide ef antimony by hydrochloric acid. The first | by a small electro magnes, ae oe oan of 
method yields the gas more easily, but the second making the "wo 1 10 Efe about the 5 
in a far purer state. To prepare it by the first plan I should sone an vise inten Ta fg, ra to 
a few lumps of sul hide of iron are placed in a ask make up a telephone proper at once. o micro- 
Joubly-perforated cork, through | phone is capable of mach improvement, and I have 
nless I do it as an experiment to show the diffe- i e thistle-head Just completed a very f wil ane aon 5 ily in 
se between the pure tone, which is most singu- ch nearly touches the bottom I whic hfe or more ha yin 
per sweet, and the goosey tone, so much heard | of the flask, and the other a bent tube connected | ; etter. n te e 85 ec aera 98857 
ber th clarionct is played by amateurs). I recom- flask, nearly filled with receiver, aliove , 1 go ave 5 vibra ing p ate, 
bal nd Diatonio 195 ractise holding notes for a hich the tube dips. and thie ph . one NA W ion), pin 
Laat le of hours every day without any intermission Another long bent tube in the cork of the second part of ltr Bell’ ; anni 4 ough the 1 anien 
88 he has fully conquered the difficulty, and I am just below the cork, con- 18 DOE A ke 51 70 10 still, by using ai 1 0 0 
Dertain that he will be well rewarded for his ains. the surface of some warm Pr int ae e eat . a 
‘Re arding playing duets with the pianoforte, I have water, over which the gas is collected. A little | t be l a A ETTA 3 8 3 
Gae out of number played with the pianoforte, and | dilute sulphuric acid is now poured in the fannel, | “ Sanat Ae N 5 
it sounds well. If “ Diatonic’’ has any execution | when a copious disen ment of the gas takes | An 885 hee 775 he Vane hahae is ae soa a 
be can purchase some very fine solos, written by Mr. lace, which is washed by passing through the water W. W e pped. 
Lazarus, with pianoforte accompaniments. he | in the second flask. It is important that the sul- J. EB: 
clarionet is about the most difficult of all reed | phuric acid be not too strong, as, if this be the case, de motim atine technic of Falling Bodies. 
instruments, but when played properly it has most | a violent disengagement of gas takes place for a —In one of Cassell 8 technical manu si ca 
splendid tones, which approach the nearest to a lady's few minutes, and then suddenly ceases, altogether. | Applied Mechanics, by Robert Stawe Ball, 
cultivated singing voice. — EDWIN MORGAN, | By the second method, sulphide of antimony, pow- LL.D., page 52, an example is given wherein a 


Glasgow. dered as finely as possible, is put into the apparatus massive iron weight of 500lb. raised to a height of 


represents answer and whose length, I G, in pro- 
portion to H K (like that of EG to AD) is ¥ = 
36 tol. 4th. Assuming * = H K, then 2T 1G, 


and according to the question, Gr , or 
or 1827 = 62, And æ = Ii, or * 
answer. Or, by slide rule: 

9 on slide a set opposite 26 on A; 


Opp. 1 on slide a is ans. on line D very nearly 1°7ft. 


—BvuTTERSHAW, near Bradford. e 
$2037.J—Clarionet.—" Diatonic“ wishes to know 

af ho nasal ” tone can be altered by any means on 

the clarionet. I have neyer produced such a tone | p 
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20 feet, or 240 inches, and then allowed to fall on a 
pile which is only driven 1 inch into the ground by 
the blow, the pile is urged downwards by a pressure 
of ——— = 120, 000lb., and, as from the preced- 
ing remarks in Manual,“ if by the same blow the 
pile had enly gone into the ground zin. the pressure 
would have been = 240,000lb.; or zin. the pressure 
would have been = 960, 000lb., and so on, se accurate 
answers to such question as: — What is the dead 
weight (that is the weig l without motion) which 
represents the force of a blow” P cannot be given 
„ with certainty.—BurrRkRSHAw, near 
ord, 


(33090 J= Piste Glass Dlectrio Machine.—The 
hole in the plate should be either square or triangu- 
lar, or shaped in some way, and the spindle should 
fit it pretty tight. A round hole in the plate is a 
difficult thing to manage.—A Very New SUB- 
SCRIBER. s 


(33086.|—Plate-Glass Electric Machine. — I 
think that the accompanying sketch and instructions 
will assist W. Wait. In reference to the sketch, the 
letters on it correspond to the following descrip- 
tion :—A A are the supports of the spindle, B B, 
which has a screw thread, C, cut in it between the 
nuts, H H, and the glass plate, E. There are two 
pieces of thin leather, D D D D, cemented both on 


to the nuts, H H, as well as on to the plate, E. The 
nut, H, is screwed tightly up against the plate, E; 
the spindle, B B, is continued through the support, 
A, and terminates in the handle, F. The pieces of 
leather being cemented to the nuts, as well as the 
plate, keeps the plate from slipping. The nut must 
be screwed against the plate while the cement is 
moist, or else the leather will not adhere to the nut. 
—HOSNIKOS. 


(33086.)-—Plate-Glass Electric Machine.—Put 
an indiarubber washer on each side of the plate 
between the nut and the glass, and if the nuts are 
large enough in diameter they ought to hold fast. 
See No. 626, page 40, for replies to a similar query.— 
J. Brown, Belfast. 


38086. — Plate-Glass Blectric Machine.— I 
have repeatedly stated in these columns that the 
hole ina plate for machine must be at least lin. 
diameter, so that you. can havea strong axle and 
good clamp on both sides of gines. The hole through 
glass is best quite round an roughed for a quarter 
of an inch round hole on both sides.—W. J. 
CASTER. 

(33087.}—M aking Pure HCl for Laboratory 
Use.—I think commercial salt is sufficiently pure. 
If you wish to purify, if possible, still more, you 
should put it in its own volume of water for a few 
minutes, its slight solubility will free it from more 
soluble salts, As to getting NA,SO,, I donot think 
it is safe for your apparatus to try it. I have tried 
it twice, and have got two retorts broken over the 
pene of it. Water will absorb 480 times its volume, 
but you must prepare much more, as there is loss 
from imperfect absorption of the bubbles. Cool your 
gas as much as possible, as much heat is given out in 
solution.—FossIL. 

33090.) —Arithmetical Rule Wanted.—A 12in. 
crank will describe a circle 2ft. diameter; this 
multiplied by 3°1416 will give the answer. Thus, 
2ft. x 31416 = 6.2832ft. the distance travelled in 
one revolution.—J. R. W., Mapplewell. 


(33091.]—Raising Water.—In reply to L. Gilbert 
I may say that I have a pump at work which raises 
more than the quantity of water he mentions (250 
gallons per minute) to a height of 50ft. It is a 
small Cameron pump, made by Tanjye, of Bir- 
mingham, and is attached to a vertical boiler 7ft. 
high. The whole arrangement, including pipes, 
fixing, injector for feed, &c., cost less than £150, 
and it will work very well on 2cwt. of coal in 8 hours, 
requiring very little attention, Of course this is 
not a high “duty,” even for a small engine, but as 
it includes getting up steam anda good deal of 
radiated heat from a boiler only partially inclosed, 
and as there is no condenser, the duty is not bad.— 
J. H. COLLINS. 


(33092.]-—Telescope.—The O.-G., if a good one 
will do well for detecting bullet-marks at 1,000yds. 
The longer eyepiece of tbe two will be best, but you 
scould have the eyepiece made into a pancratic one, 
go that on bright days you could increase the power, 
and on dull days vice versa. This can be done by 
getting a piece of brass tube to fit tightly over 


N- 


of the table an 


second point to the required depth; I 


present eyepiece, and abont same length. Then cut | tho dark in less than three seconds. If the tinfoil iz 


present eyepiece into two, about lin. from bottom- 
end; solder this end into one end of new tube, and 
let the long part slide into other end. Having gone 80 
far rightly you can then try its effects. The lowest 
power you will find is when the tube is down to the 
bottom, and of course highest power when the tube 
is drawn out as far as it can be to remain rigid. If 
the missing lens in large eyepiece is the one nearest 
to the eye, I have no doubt it should be liin. focus, 
You may easily find out its focus by measnring 
distance from top of tube, which should contain it 
down to diaphragm. This distance will be focus of 
lens required.— W. J. LANCASTER. 


|33094.]—Cleaning Bicycles.—A mixture of oil 
and turps, applied with a piece of cotton waste, and 
plenty of elbow-grease. will clean E. Hornsby’s 
bicycle. After wiping off dry, use a steel burnisher 
(can be obtained from any harness-maker), and the 
machine will look like new.—dU1N. (ALLBRIGHT) 
SPECIAL CHALLENGE. 


(33095.]—Eyepiece. — Measure focus of O.-G., 
then send with the measurement to an optician the 
draw tube, tell him power you want, and the eye- 
piece would in due time be iu your hands. I would, 
however, suggest that you have a lower power, as a 
bigh power like 200 would be ineffectual in any but 
experienced hands.— W. J. LANCASTER. 


{[33096.]—Cylinder for Phonograph.—I believe 
that a hard wooden cylinder, if accurately turned, 
would do nearly as well asa brass one. If the bulge 
in the ferrotype plate is permanent, remaining after 
it has cooled, you will never get good results with it. 
Try again, using less heat and no pressure. You 
may be satisfied with the paper drum if it is toler- 
ably tight before it is connected with the spring: 
Tinfoil of half the thickness recommended wi 
answer, but not so well, and it will not bear many 
repetitions.—SHELFORD BIDWELL. 


33097.]J—Indiarubber Binding for Books.— 
Take your sheets and knock them up evenly on the 
back—if they are single sheets it will be as well to 
take a slight trim off. Then screw up tight in lay - 
ing press (if you have one), leaving the backs about 
an inch out; if you have no press, place on the edge 
lace a piece of board on the top, 
flush with the back, and press tightly with the hand. 
Then with a brush dipped in the solution go lizhtly 
over; lay in a cool place to dry, and repeat process 
about three times; when the last coating has been 
put on, lay wide tape on same width apart as sewn 
books, and let dry in. You can then biud as usual. 
I have seen indiarubber-bound books that have been 
knocking about the shop for a number of years, and 
they certainly have not deteriorated. — PAPER- 
CUTTER. 

[33100.)—Green Writing Ink.—The following 
recipe is given in the ENGLISH MECHANIC, No. 506, 
Dec. 4, 1874: —“ 2 parts acetate of copper, 1 part 
carbonate of potash, and 8 parts of water. Boil till 
half is evaporatod, and filter.—A SIGNALMAN. 


[33100.|—Permanent Green Writing Ink.— 
A sixpenny bottle of Judson's green dye in a pint of 
hot water would make a first-rate ink.—J. Harris. 


[33102.]J— Wire Joints.—The solder is that used 
by tinmen. ‘The simplest way to make joints is to 
taper away the two ends, then heat them red hot in 
a gas burner to soften, rub with fine emery cloth to 
clean, and then carefully twist the two firmly to- 
gether, so as to make a joint not much larger than 
the rest of the wire. Moisten with soldering flux, 
and then run in tbe solder by a soldering iron, com- 
posed of a piece of thick copper wire tinned at the 
end, and fixed in a handle, and heated by being put 
across a gas flame, so that the joint can be brought 
up to it. The wire should be washed with wet rag 
afterwards to remove the flux; it can then be covered 
with silk or folded in a piece of paper as it is wound 
on, or the wire can be warmed and rubbed over with 
a solution of shellac, preferably with a little india- 
rubber solution added to it. See also reply to 
33109.—SIGMA. 


[33104.] — Bicycle Query. — The best thing 
“ Alpha Beta ” can do is to get a second step fitted 
by a clamp, if possible. I ahould advise him not to 
make any holes in the backbone.—TRANSIENT. 


{[33104.]—Bicycle Query.—I presume Alpha- 
Beta has only one step to his machine. If this is 
so, I should advise him to get an adjustable step, 
and fix on the opposite side abont 2}ın. or 3in. (or 
more, if desired) bigher up the backbone. I think 
this will prevent bim going over the handles,“ as 
it did—561n, SPECIAL CHALLENGE, 


(33105.] — Phonograph. — The style should be 
pointed with a ruby well pointed by a lapidary, and 
should be so adjusted as to make only a small de- 
pression, about 1-50in, If it goes deeper than this, 
remove it further from the cylinder or havea weaker 
spring.— W. J. LANCASTER. 


(83105.] — Phonograph.—Indiarubher will not 
stop the scratching. See that your point is not too 
sharp, and is well polished. See also that the tin. 
foil is perfectly smooth and laid on tight. Rough 
tinfoil isalways very noisy.—SHELFORD BIDWELL. 


(83107.}—Phonograph.—The indentations on the 
tinfoil ought to be very conspicuous—even when 
you do not speak at all londly. Perhaps your iron 
plate is too thick, or is bulged in the middle; or 
perhaps you make the point press too, hard upon the 
tinfoil. There is no difficulty whatever in setting the 
can do it in 


ES 


smooth, and the end of the point well lished, 
there will be little of the scraping noise. atout 
noto-paper or vegetable parchment in the place ot 
the will-parchment.—SHELFORD BIDWELLs 


[33109.]—Soldering Wires of Electric Appa- 
ratus.—Solder forms, of course, an alloy with the 
copper, and this alloy has its own mechanical pro- 
perties. If a copper wire with solder on it is heated 
red hot, the copper is eaten away, no doubt because 
a readily fusible alloy forms. Wires, especially 
German silver, become very often brittle where 
soldered, while other joists remain quite sonnd. The 
reason for this probably lies in the heat used for sol- 
dering, and I should say that only just beat enough 
to cause the solder to run into the interstices ought 
to be employed. Anything beyond this tends to set 
up the conditions of brittleness.—SidMA. 


[88109.] — Soldering Wires of Electrical 
Apparatus.—A galvanic action set up in the joint 
by the tin and lead of the ordinary solder, or the 
silver acting ou the copper wire, is the cause of the 
rottenness observed by Reader.” —J. HakRIS. 


[83111.]—The Spider and the Fly.—I have 
noticed the same thing over and over again—so long 
as the fly is not on the web, the spider will not at- 
tempt to take him: and if you merely strokes 
spider’s leg with a hair he immediately loses : his 
self-control and makes for home with the greatest 
despatch. From long observation of the habits of 
the spider, I am almost definite on the following— 
viz., that the spider cannot see the fly in any instance ; 
secondly, that the spider takes a fly by feeling only. 
The spider sits immediately under cover, holdi 
central fibre, leading from web to his downy nest ; 
immediately this web is disturbed in any portion be 
pulls the fibre tighter, and if the vibration is con- 
tinued he runs down to the cord and feels, with two 
front feet, two fibres at a time until he finds the one 
giving evidence of most vibration, down this he goes 
until he comes up with the invader fly ; coiling round 
the fly numerous layers of web he su in en- 
tangling his victim, and carries him, subsequently, 
to his nest. Now, I have laid upon a web particles 
of every conceivable subtance, generally attached to 
a thin thread. I bave in this manner brought down a 
spider and kept him at hard battle for some minutes: 
then suddenly, losing the thread, the spider finds he 
has been very much mistaken, and, after feeling all 
round the piece of paper, he goes to work to cut off 
the fibres attached to the paper and then he takes it 
up, carries it to the edge of the web and there lets it 
fall. All this, I hold, is due to feeling, and not in 
any way due to sight, although they have eyes, nor 
to hearing, although some naturalists have ssid 
spiders do hear. Another queer thing abont the 
spider is, how surely, when he gets under his vic. 
tim, does he probe his thorax with the fang in nis 
mandible through a minute orifice in which he pours 
his poison into the fly. Flies once thus bitten 
always die.— W. J. CASLER. 

[33118.}—Phonograph.—Seo my reply to Zeich- 
ner” (33107). The indentations which cause the low 
musical note probably result from the vibrations of 
the spring, caused by its dragging over the tinfoil. 
To remedy this, make the point turn up slightly, so 
as to meet the tinfoil. It is not necessary that the 
points should be exactly on a level with the axis of 
the cyliader, provided that their direction is right. 
A straight line drawn in the direction of the first 
point should pass through the axis of the cylinder ; 
one drawn in the direction of the second point should 
pass slightly above the axis. e the tinfoil as 
smooth as possible by laying it on a sheet of plate- 
glass and passing a roller over it. It is possible 
that your steel spring is too stiff.—SHELFORD 
BIDWELL. 


„ Bells.—Electric bells, as a 
rule, are made with electro-magnets, and as such 
magnets are always capable of producing their 
highest power in proportion to the strength of 
current; it is, I suppose, a fault in the cells that 
needs attention, If your bell has been working 
twelve months it is almost time you re-charged the 
cells, This you can either do yourself or send them 
to the maker. When re-charged, they will be as 
good as at first, and will work another twelve 
months without troubling you.—W. J. LANCASTER. 


[33115.]— Black Board.—The desiderata in a 
black board for chalk- writing are an intense black — 
without the least gloss, or the writing cannot be 
seen in all positions—and a slight roughness, like 
the grain’? on paper for water-colour paiuting. 
No paint will do, even if containing much tarps; 
and as to enamel, whatever that may be, it would 
doubtless make a smooth surface; but Nero 
surely cannot desire a surface like glass for writing 
upon? I don’t know how the makers black them 
when new; but in schools the surfaces are usually 
renovated by Vago's black art” preparation, or 
H. Frankie's improved composition for black 
boards, each of which is 2s. 6d. and 5s. a bottle. Tae 
smaller size is enough to black half a dozen or so 
boards on both sides; and it is most economical to 
do a number at once, if you have them. I can 
recommend the black art from practical expe- 
rience, and wish I could tell Nero how to make 
it. It seems to be a solution or suspension of tine 
black in alcohol. Any large school stationer wouid 
get it for you.—DaGHBERT. 


(33115.]—Black Board.—Is it a stain that you 
require? Here is a very offective one :—loz. Ik 


Jone 14, 1878. 


mut-gall. broken into small pieces, put into nearly 
half a pint of vinegar, which must be in an open 
vessel. Let it stand for half an hour, and then add 
loz. of steel tilings, when it will commence effer- 
vescing. (over it up, but not sufficiently to exclude 
all air: let it stand for 2} hours, and it will then 
be fit for use. Apply with a brush, and, if not black 
enough, gire to or three more coats. If you 
require a paint. have it made up without any 
varnish in it.—TELESCO PE TELE. 


33116. — Equatorial and Lightning. — The 
conditions are decidedly dangerous, but the danger 
can be overcome easily enough. All that is needed 
is to secure a good electrical connection of the 
base of the pi!lar to earth. A stout copper rod 

should be secured to the iron, and led down into a 
stratum of moist earth, terminating in a large 
copper plate or a sack of coke.—SIGMA. 


[33116.]—Equatorial and Lightning.—There is 
y little danger of your iron pillar ever suffering ; 
still, if you bave it contained in an observatory 1 
would advise you to have a copper strand from top 
of building into earth, and connected to a large 
plate of iron in a damp earth. A piece of the same 
strand could connect the iron pillar to the conductor, 
outside of course. On the top ef the observatory 
have the usual pointed terminals. — W. J. LAN. 
CASTER. 
(33119.]—Brewing.—In a small brewery, with a 
2 quarters plant, it would not be advisable on the 
score of economy to fix a steam boiler ; neither would 
it be to any advantage. With rogard to the employ- 
ment of iron for boiling tanks an 
evil results can happen, provided that the ferment- 
ing vessels are not e of the metal. After the 
plant has been brewed in about two or three times, 
no liability to rust remains, and consequently just 
as pale ale can be produced as if no iron was used. 
In fact, I may state from personal experience that I 


prodnes as pale an article as ean be bought, although 
all the are e of iron excepting the fer- 
menting squares. I can answer for it that out of 


every bundred vessels now erected. ninety of them 
are made of iron.— H. P. Harris, Rotherham. 


[83121.]—Violin Varnish.—The best would be 
one that would dry as hard as the wood itself, and 
very quickly, so that the pores be as little choked as 
possible. The varnish that best answers these re- 

uirements is shellac, dissolved in methylated spirit. 

find that sizing the soundboard of a piano before 
varnishing increases its resonance—so, cenclude it 
Foula have the same effect on a violin.—W. H 
AVIES. 


[338122.}—Mineralogy.—I send the following ex- 
tracts from Dana . Noselits: related to, if not 
identical with, cobalt bloom, composition of which is 
oxide of cobalt, 39 2; arsenic acid, 37°9; water 22'9 ; 
cours with ores of lead and silver in Saxony, Corn. 
wall, Cumberland, and United States. Euchroite: 
arseniate of copper from Hungary contains 33 per cent. 
arsenic acid, 48 oxide of copper; of little use in the 
arts; colour. emerald green. Erinite: arseniate of 
copper: 33°8 arsenic acid; 59˙4 oxide of copper; 
Ireland; colour, emerald green. Margarite : pearl 
mica, a silicate of alumina; Tyrol. Minium: oxide 
of lead, red lead; used as a dryer in varnishes, and 
as a pigment usually prepared artificially. Fluellite : 
hydrate of alumina from Cornwall, contains fluorine 
and aluminium.“ —C. J. B. F 


($3122 and 33123. —Mineralogy.— Tour corre- 
spondent, A Would-be Mineralist (F Mineralogist), 
s for certain information, which I am glad to be 
able to supply. Roselite is a bydrated argeniate of 
t, lime, and magnesia, found at Schneeberg, in 
Saxony. It is of deep rose- red colour, but is named 
in honour ef the celebrated chemist, Gustav Rose. 
It is sometimes described as a variety of Erythrite, 
bat Schrauf has lately shown that it is a triclini 
while Ert hrite is oblique. Its H is about 3'5 an 
G 35 to 35739. On heating to 100° C. the crystals 
into fragments and turn blue. It must not 
be confounded with Rosite, which is a pink mineral 
of the Pinite group. Euchroite: This isa hydrated 
arteniate of copper, found in quartzose mica slate, 
at Libethen, Hungary. It is of bright emerald or 
green colour. H = 35 — G = 3'389. 
Crystallisation, rhombic. Erinite: This name has 
applied to a hydrated arseniate of copper which 
n found inold collections of Cornish minerals, 
the exact locality not being known, It occurs in 
Mammillated aggregations, which occasionally 
ibit crystalline facets. Colour, fine emerald- 
to grass-green. H = 45 — 5,G = 4043 
e same name has been applied to a greenish, 
clay-like mineral. which occurs as a constituent 
of certain rocks in the neighbourhood of 
Giants’ Causeway, Ireland. It is a highly 
hydrated silicate alumina and peroxide of iron. 
varyurite (not margyrite) is an anhydrous sulph- 
antimonide of silver, containing, when pure, about 
30 per cent. of silver. It is of iron black colour, bat 
its powder and streak are dark red, and thin splin- 
are deep blood-red and translucent. Its H = 3 
~ 2˙5. G 5 2 54. It is found at Braunsdorf, in 
Saxony, Przibram, in Bohemia, and a great many 
other places both in Europe and in Mexico and Peru. 
rystallisation oblique. Minium.— This name has 
applied to vermilion (native sulphide of mer- 
cury), and to red oxide of lead. It is more properly 
restricted to the latter, which occurs in small quan- 
tities at Lendhills, in Scotland, in the island of 
Anglesey, and uta great many 


other utensils, no; 


localities at home | securing a good earth-connection, and the 
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lead ores, of which it seems to be a decomposition 
prodact. Its H varies from 0 to 3, and its G is 
about 4'8. Feyalile is an anhydrous silicate of 
oe of iron, formula 2FeO, SiQ,. It is very 
ark green. dark brown, or black, somewhat resinous 
or sub-metallic in fresh fracture H = 6'5, G = 4 to 
4°2. It occurs at Fayalin the Azores, the Mourne 
Mountains, Ireland, and other localities, generally 
with volcanic rocks. It may be regarded as 
a natural slag. Crystals indistinct. Fiuellife : 
This mineral formerly occurred in minute 
colourless or white rhombic pyramids, with trun- 
cated summits, at Stenna Gwynn, in Cornwall. It 
was partially analysed by Wollaston, who found that 
it contained fluorineand aluminium. H =3: G not 
determined. As to the uses of the above minerals, 
they are all such rarities that they are of consider- 
able value as scientific specimens for study. Only 
Miarsyrite ever occurs in such quantities as to be 
of use in metallurgy as an ore of silver, and even 
this is rare. Brown Coat (33123): This is a 
synonym for the coal termed lignite. It is frequently 
used as fuel, but is generally inferior to true coal on 
account of its large proportion of moisture and ash. 
It occurs in beds more recent tban the carboniferous 
period, although many post-carboniferous beds yield 
true . The best-known deposit of lignite or 
brown coal in the British Islands is that of Bovey 
Tracey, in Devon. This occurs in numerous thin 
beds, interstratified with elay derived from the 
decomposed granite of the vicinity, and is shown by 
the character of its undecom leaves, &c., to 
of miocene age. It bas been used locally for burn- 
ing coarse pottery, but its calorific value is consider- 
ably below that of average coal from the coal 
measures, and it burns with a bad smell, owing to 
the presence of sulphur and oertain nitrogenous 
compounds. It may generally be distinguished from 
true coal by its more-fibrous and less-lustrous cha- 
racter. Sometimes it is even foliated, and closely 
resembles a mass of dried leafy matter, closely com- 
pressed, and so far altered as to have lost most of its 
structure. Lignite, or brown coal, also occurs at 
Brora, in Sutherlandshire (oolitio); at Dax, in 
France; Hesse Cassel; Oedenburg, in Hungary: 
Merasen, in Saxony, Richmond, Virginia, and a 
t many other localities.—J. H. COLLINS, 57, 
mon-street, Truro, 


(38123.)—Brown Coal.—Brown coal is a less per- 
fect variety of bituminous coal, and of more recent 
origin, burning with an empyreumatio odour. It 
often has the structure of the original wood, of a 


brownish-black A tertiary formation. — 


[33128.]—Brown Coal.—Brown coal or lignite is 
found in many part of Germany in the tertiary 


formation. It is either compact or earthly—is in 
fact ape coal. It burns slowly, leaves much 


oolour, 


ash, and emits a strong sulpbnrous smell. Where 
low continuous heat is required, it ma used 
ed. From 


advantageously. A strong draught is n 
brown coal paraffin mineral oils are manufac- 
nms (sola-oil, photogen, and hydrocarbon.—N. 

IRCH. 

[33126.] — Microphone Construction. — Make 
a microphone, as described in letter 14422, merely 
correcting E by placing in letter-press F, thus the 
piece in Wiseaf's sketch (which I may add is 
fairly accurate) marked F should be about 2}in. to 
Sin. long, and about liin. wide, and the upright E 
should be more upright for delicate sounds; the 
other points you may follow. I am sending an 
article to ours on my pile microphone, and experi- 
ments to be made with it.— W. J. LANCASTER, 


[33128.)—Photographic.—Why not at once use 
the Liverpool company emulsion? This is already 
prepared, and requires merely ponring on to a plate 
and the whole thing is done. Plate may be expose 
either in a day or twelve months.— W. J. LANCASTER. 


(33128.] — Photographio.— Photo asks for 
information on Chardon’s “ Bromide Emulsion ” 
process, for which I would refer him to either of the 
photographic almanacs, where, I believe, full in- 
structions are given. it is, however, neither more 
nor less than an emulsion process (collodion not 
gelatine), in which the sensitive salts and gun- 
cotton hava been precipitated, and then washed and 
dried ready for again being dissolved in alcohol and 
ether. It is a more sensitive process than wet 
plate,” but requires alkaline development, when it 
gives very detailed but rather thin image, I be- 
lieve. It can be obtained from Solomon, of Red 
Lion-square; but I should certainly recommend in 
preference Kennett's Gelatine Emulsion process, 
which is more rapid, gives as fine, if not finer detail, 
requires the same kind of developement, but 
instead of alcobol and ether and their accompanying 
trouble, &c., needs only water for solution, If 
“ Photo” is not acquainted with it, and you are 
willing to insert, I will give him an outline of a 
gelatine process 1 have been experimenting in for 
some four or five years, and which so far as I have 
been able to test it, is the most rapid, the simplest, 


and the cheapest process known.— FIN EM RESPICE. | in 


[33130.J—Lightning Conductors.—Only one in- 
struction is requisite—do not use any insulators ; 
secure the conductor, which is best made of copper 
wire rope at least jin. thick, to staples driven iuto 
the brickwork, or to any bands round the chimney. 
The point to be most carefully attended to 75 

o 


and abroad, in association with galena and other all is to lead the conductor to the gas and water 
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mains, if there are any otherwise it must be taken 
to a stratum of moist earth, wet ditch, or pond.— 
SIGMA, 

[33133.]—Bicycling.—It is possible to get a good 
second-hand bicycle. * Pegasus should get a paper 
called the Erchange and Mart, and select one of the 
bicycles advertised in it—such as a Challenge or 
other heavy machine—and give abont £10 for it. 
Those advertised at much less are either worn out 
or broken or defective machines. (1) Do not select a 
light machine to learn on. I bought a light new one 
to learn with, and knocked it all to pieces. When 
“ Pegasus ” has ridden 2,000 or 3,000 miles it will be 


| time for him to think of getting a new one, (2) 


Beware of the so-called cheap bicycles; they are a 
delusion and a snare. A bicycle requires very care- 


| fal workmanship in making and good materials, and 


this cannot be done for £7 or £8. (3) All the wear- 
ing parts. (The state of the paint and cuts in the 
tire are of little consequence, as they can be 
repaired with very little trouble.) (4) It is not at 
all necessary to learn on a body jolter.“ In fact, 
I think you cannot learn on one,— TRANSIENT. 


[33133.]— Bioyling.— Pegasus would do wel 
to avoid second-hand bicycles; they are generally 
damaged, antiquated machines, which are being cast 
on one side by riders who want a more elegant and 
modern steed; there are cases where circumstances 
compel a bicyclist to dispose of a good machine, 
but they are rare. As a seller, I find it to pay the 


be | best to sell a machine after having ridden it one or 


two seasons; the loss is only a few pounds, and to 
keep it there is the drawback of riding an old-fash- 
ioned bicycle, constant repairs, and the end being a 
general collapse and a dead loss of the whole. Chea 

bicycles are as much to be avoided as sesona hand 
ones. They are badly constructed, are of common 
material, and consequently very heavy, and they 
will cost nearly tho value of a good machine in con- 
stant repairs ; and to ride them is to handicap your- 
self to the tune of from ten to fifteen pounds in 
weight, and the pleasure derived is what you might 
reasonably expect from an intimate acquaintance 
with the treadmill. This class of machine may be 
had all bright,“ without extra cost; or they are 
gaudily painted, or perhaps profusely gilt, and no 
end of extras given in. A beginner would not under- 
stand the different parts: the best course for him to 


take is to purchase from a good maker, such as 
Hamber, wer, Green (B'ham), Coventry 
Machinist, Surrey Machinist, &c., &c. If you have 


rough roads, ask for a “roadster ;” if „ 
“light roadster: give length of leg and your 
weight. Ball bearings are considered to run the 
easiest and to last the longest; parallel bearings (in 
my opinion), come next. It is possible to learn on 
a spider, but it is more difficult, and also dangerous 
to rider and machine, A bone-shaker is far the 
best and safest.—CAPTAIN, V. A. B. C. 


133136.]— Siphon. — The best arrangement you 
can have is to take the pipe direct from tank to 
ferncase. You can gain nothing by making a siphon, 
addition with the exception of innumerable difficul- 
ties. —W. J. LANCASTER. 


38139.] Power of Astro Eyepiece.—Obtain 
focus of Let us suppose it to be 50in. ; then 
obtain equivalent focus of eyepieco—suppose this to 
àin. ; then in 50in. there will be 100 fin., and 
100 will be the power of the eyepiece on the lens 
named, roughly. You may get focus of O. G.; of 
course I mean solar focus, and also focus of eyelens 
in eyepiece. Then ascertain how many times focus 
of eyelens will go into focus of object-lens, and 
divide the quotient by ł; thus: 50in. O.G. i fin. 
eyelens gives 200; then, 200 x 3 + 4 = 150.—W.J. 
LANCASTER. 
[83150.]—Eruptions and Earthquakes. — To 
Joan S. Lake.—" Naturforscher“ for 20th April, 
1878.—A. B. M. 


[83152.]—Carbon—Bisulphide Prism.—I have 
found Kay’s coaguline—which, I suppose, is a pre- 
paration of isinglass—do the work very well indeed. 
See that the surfaces are quite flat before cementing 
them, and have them quite clean, without any 
finger marks, You will be able, with eare, to 
a good priam.— W. J. LANCASTER. 


[33155.]— Bicyole Brake Cord.—The lion leather 

e cord will not, I find, break or cat through. I 
always use an oiled rag to rub down the spokes of 
my machine, which keeps them from rub9ing—A. N. 


[88155.]—Bioycle Brake Cord.—As I have for a 

long time been in the habit of covering catgut with 
No. 25 copper wire for several bicycle firms, I pre- 
aume they tiud this to answer best for the purpose. 
The gut is first twisted very tight, and while in that 
condition wrapped round with the wire, so that it 
has the donble effect of irena acing the gut and 
preventing its wearing out. remember thinking 
they were violoncello strings, and marvelled where 
pach a lot of those instruments went to—W. H 
DAVIES. 
(33168.]—Zincography and Anastatic Print- 
g.— The two processes are quite distinct—in the 
former the drawing is either made on the transfer 
paper, or upon the siuc ; in the latter (the anastatic) 
upon plain paper. But the results do not compare 
favourably. I should be glad to send D'Evirn some 
trials of mine drawn upon plain paper—a transfer 
produced by eollography or gelatine surface,” aud 
e te sinc to print long numbers. — A. Pux- 
PHRRT. 
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UNANSWERED QUERIES. 


— 


The wumbers and titles of queries which remam unan- 
swered for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list, and send rhat information 
they can for the benefit of their fellow-coniributora, 


Since our last Telescope Tele“ has answered 32230, 
32740, 32746; J. Harris, 32755. 


32300. Soap Substitute. p. 635. 
32307. Induction Coil, 635. 
32309. Dissolving Tap. — To Mr. Pumphrer, 635. 
32310. Organ Pipes, 636. 
32313. Microscopical.—To Mr. Allen, 638. 
32316. Gold Shell, 636. 
32323. Herapathite. 636. 
32326. Pigments, 636. 
32350. Traction Engines, 637. 

32354. Colouring Fern Leaves, 637. 

32357. Paste Blue, 637. 

32358. Coal Tar and Chemicals, 637. 
32799. London University Matriculation, p. 201. 
32810. Grinding Dry Soap, 201. 

2811. Basso, 201. 
32814. Emery Stones, 201. 
32820. Electrometer, 201. 
32831. Toy Balloons, 202. 
32832. Exhaustion Valves, 202. 
32834. Disconnecting Compound Engines, 202. 
32841. Tapper Bells. 202. 
32819. Matt Size, 202. 
89853. First B. A., London, 202. 
32858. Steam Boilers, 202. 

— p 


183159. Locomotive.— Can any of the renders of 
the MECHANIC give some dimensions and result of working 
a loco., with the driving axle over the boiler ? Where could 
I obtain a diaphragm of one, and also the engine with two 
7 of cylinders and two smoke- boxes, and two funnels ? 

have seen one of these engines once in South Wales, 


belonging to the M. R. and C. Co.—W. H. SALFORD, | 


Engine-driver. 


L33160. |—Sheave.—Will some reader kindly help 
me? I have a large sheave that a wire rope works on, and 
there is a hole worn through it in one place, and I want 
to know is there any way of filling up this hole with 
some kind of cement or something? Any information 
would be very thankfully received, as it would save mea 
great deal of expense and trouble. Perhaps I should have 
said it is underground in a colliery the sheave is, and 
more inconvenient to replace than if it was outside; and 
I think it would last a long time again if I conld have the 
required information.—UNpERGROUND. 


[33161.1—Electric Bells.—Would some of our 
readers kindly inform me whether there is anv Léclanché 
or similar cells or battery specially made for electric bells 
Ko., on board ships, screws, paddle boats, or the sea 
generally.—W. R. 8. 


(33162.]—Soap Bubbles. Can any one tell me 
the best manner of making a lather for blowing soap 
bubbles.—F. B. L. | 


133163.]—Works on Chemistry.—Would Mr. 
Allen, or some other chemist, kind] say what works 
he would recommend to one who wishes to get a sonnd 
knowledge of chemistry by working at it himself. being 
unable to attend classes &c. ? Has got Roscoe's Elemen.- 
935 Bowman’s Practical,“ and Attfield’s ‘‘ Pharma- 
ceutical Chemistry.“ The object is to have a good 
knowledge of analysis.— F. C. F. 


(33164, |— Properties of Matter.—Is it consistent 
to say that impenetrability and divisibility are both 
proportios of matter? In their definitions, 
ers to aggregations of atoms, and impenetrability to the 
atoms themselves. In giving definitions to these 
properties, both definitions should refer either to the 
atoms, or to aggregations of atoms. If this is followed 
out, I do not think that matter can be said to be divisible 
if we speak of atoms; or that it can be impenetrable if we 
speak of masses.—L. BERGMANN. 


[33165.]— Painting Imitation Granite.—Can any 
reader inform me how to paint the stone pillars of 
& window, 80 as to represent granite P What colours are 
required, and how is the finishing procsss accomplished P— 
INQUIRER. 


[33166.]~Asbestos.—I want to cover tubing with 
gome thin material that will bear being submitted to 
considerable heat. Asbestos would, I think, answer my 
purpose, but I am unable to work it up, so as to form it 
into thin sheets similar to paper. Will any one kindly 
tell me how to manage this P—CARDINAL. 


_ [33167.J—Steel Watch Chains.—Could any reader 
inform me as to the best method of blacking steel watch- 
chains for a certain p se? I want to black them over; 
have tried Brunswick-black, lamp-black, nnd Berlin. 
black, but find that neither one will answer, as the black 
80 soon wears off.— W. E. P. 


[33168.]—Foundry Coke. — would any correspon- 
dent inform me as to the process of making foundry 
coke, or refer me to some work on it P—J. E. G RANDIN, 


(33169.]—Renewing Grenet Cells —Would Mr. 
Lancaster or any of your correspondents tell me how to 
renew some Grenet cells that have been used for clectric 
bells, and are quite exhausted? And the name of the 
composition for covering tops? and how to use it in 
covering cell topa? And if it would not be trespasing too 
much, should fee! greatly obliged for a little information 
as to repairing Léclanché cells also.—J. Kina. 


. 


[53170.J—Outrigger.—Will some render give the aize 
of an outrigger to carry a person weighing 10 stone 7— 
TORPEDOG)D, 


divisibility re- 


[3317L|—Battery.—Would some correspondent in- 
form me which battery offers the highect resistance—a 
Léclanché or a sawdust Daniell P—A Very NEw SUBSCRI- 
BER. 


(33172.]—Anti-Corrosive Oils.— Perhaps some of 
our kind readers will inform me how these can be pre- 
pared on a small scale P—CRIPPLE. 


[33173.]—Eleotricity.— Will some gentleman compe- 
tent to do so advise me as to the application of electri- 
city for the cure of rheumatism ? First, should it be 
what is called the constant current and from what source ? 
Second, shonld the cnrrent be received direct or throuch 
n bath? Third, what direction should the current 
tako througn the body? Should be glad for instruc- 
tions to make a simple and suitable battery, as I find the 
medical batteries are very expensive.—C. ENGINEER. 


[33174.]—Olive Oil.—Can any of our readers give me 
the exact composition of pure olive nil? I have been 
told that it contains palmitine (the principal constituent 
of palm oil), but in“ Fownes’ Chemistry,” last edition, 
he makes no mention of palmitine in olive oil, only 
stearine and olein. I would like to know what substances, 
if auy, expand on solidifying besides water and bismuth, 
and oblige—GaLLiuM, 


[33175.]—~ Midland Express.—On Monday. Inne 3, 
1878, a very fast special express left London at 9.15 and 
only stopped for changing engines. It arrived at Carlisle 
at 4.27 the following morning. Can any one say why it 
ran and give the booked speed, compared with the 
ordinary 9.15 express? Also the booked time of the 10.45 
Liverpool to London.—PassEenaer. 


[83176.]—Midland Lights.—I seo the red lights on 
the back of many trains in a line. How is this, and why 
do I ree a green light on several goods and express 
engines ? Also at King’s-cross (Met.), what does a white 
board, plain, or with crosses, denote P—PassENGER, 


(33177.]—Weatch Tools.—The writer would esteem 
it a favour if any of our readers could give him the 
average price of a set of tools (new or second-hand), 
suitable for general jobbing work in watches and 
jewellery, A list of them will also be gratefully received. 

B. 


[33178.]—Restoring Gilded Organ Pipes.— 
What can I do with a set of organ pipes that are some- 
what battered and have the gilding knocked off in places p 
RN GO. 


ſ33179.]— Phonograph.— Must the cylinder of this 
instrument be limited to 44in. in length? This would 
only suffice for a speech of about 30 seconds. I suppose 
when the point has once travelled to the end of the cylin- 
der the tinfoil must be renewed. How comes it to pass 
that the returning point does not indent the tinfoil rather 
than ride up and down over the indentations already 
formed ? The spring to which the second point is attached 
scems to be of considerable strength.—TyrrRo. 


aoe Tubes of Spirit Levels.— 
When this is originally done I believe it is by the agency 
of heat. The other day, wishing to fill one with coloured 
spirit, I rubbed down one end on a Turkey stone, took 
out the colourless se (spirits of nitre, for the chird 
time in my limit experience), and refilled it with 
coloured alcohol. My difficulty pow is to keep it there. 
Nothing soluble ia alcohol will do, such as resin, &c. Can 
any of your readers kindly help me P—J. L. H. 8. 


[33181.]—Life of a Watch.—My wife and myself 
have each of us a Geneva watch. Mine was a most reliable 
one, and my wife gives a good character to hera. Of late 
each watch has been under repair more frequently than 
we care should be so. We keep to the same firm, which 
has always used us and our watches well, An idee bas 
occured to me. How long should a Geneva watch last 
with careful usage, its cost when new taking two figures 
in the pound to state it P—J. L. H. S. 


[33182.]—Valuation.—A, 21 years of age, is entitled 
to property on the death of B, 56 years of age, and both 
are anxious to realise. Can this be done? If s0, in what 
proportion would A and B be entitled to the proceeds P— 

ETA. 


[33183.]—Purifying Nitrate of Potash.—Can 
any chemical 5 inform me how to purify 
nitrate of potash ?—J. M. 


(33184.]—Raising Water.—Will any reader kindly 
mention and describe a plan or a machine whereby I can 
without loss lift water from an underground cistern to one 
in the house? It must be self-acting. Height abont 40ft. 
Living in a district wholly dependent on rain water for 
supply I could not afford to use an hydraulic ram on 
account of the waste. Would a pulsometer do ?—Hapi- 
TANS IN Sicco. 


(33185.]—R. A. of Stars.—Some plain instructions 
for working the R. A. of the several stars would be very 
acceptable. I thonght that meridian passages might be 
found by adding to the R. A. the transit of the first point 
of Aries for the same day; but on comparing my resulta, 
after deducting 24 hours, I am out more than a minute in 
all the reported southings of the stars on the Ist of June 
in your journal, and if I treat the R. A. of the sun for the 
meridian passages and check the result with the south- 
Ings it is five minutes out.—P. Squire. 


_ (83186.]—Organ.—Will any contributor on this snb- 
ject give me his advice as to the most suitable key-action 
for an organ of 17 sounding stops (great 8, swell 7, pedal 
2), compass CC to G in alt.—the size of instrument to be 
10ft. Gin. wide by 8ft. deep by 12ft. 6in. high? I should 
prefer placing the pipes on alternate sides of soundboards 
with treble pipes in centre and passage-board for tuning, 
but am doubtful about height being sufficient for roller- 
boards. If this arrangement is admissible, a sketch of 
most compact form of roller-board will oblige. I would 
also venture to request scales for following stops (open 
diapason being 6}in. dia.)—viz., stopt diapason, hohlflute. 
en m 5 pedal bourdon, and violoncello, all of 
WOOd.— H. 


(331§7.]—Force Pump. —I should be glad if “ Black 
Witch” wonld give me drawings and dimensions of the 
pump.—Youne ENGINEER. 

33188.] — Pressure Gauge. — Could any kind 
reader give me particulars of“ bourdous,” as I wish to 
make one to work up to 801b., and about liin. in dia, P— 
YounGe ENGINEER, 

33189. J—Luther's Chorales.—Will some reader 
kindly say where 1 can get the original form of tlicse in- 


imitable compositions? I hardly know two hymn books 
which pive ‘‘ Ein Feste Burg” alike. If I were also in. 
formed of the titles of some of the leading hymn-tune 
collections of the German Lutheran Church I shall fee 
under a deep obligation.—GrorGE BELL, B.A. 


[33190.J— Piccallili.—Will any reader of ours 
kindly give a receipt for the above article? Have tried 
several forms without success, the ingredients separating 
when left to stand, leaving a thin liquid above and 
a yellow paste below. The secret appears to be in making 
a mixture about the thickness of cream, which will 
be permanent.—HANNAH. 

33191.]—Fumigating Wood.—Could any reader 
inform me how to treat soft and other woods, to give it 
the colour and appearance of old oak? I underatand it is 
done by putting the wood intoan airtight box, then filling 
the box with fumes. What kiod of wood and chemicals 
are used, and how applied >—CablNET-MAKER, 

[33192.]—Keeping Colliery Engine Rright.— 
Iama winder at a colliery out of a pit which unfortu- 
nately happens to be the upcast, which is only five yards 
from engine-house. The air when blowing weet being 
naturally weaker, the furnace is doubly forced to keep up 
the current through the work, and I, being west from pit, 
unfortunately drop in for a fair share of smoke and 
sulphur. I would like some one, having had a little 
practice, to inform me how I could keep my engine bright 
having so much smoke to contend with, which causes the 
bright work in a few hours to become yellow, aud also 
much impairs my health. I may say I have tried arab 
over of paraffin and other oils, but without suecess,— 
E. P., Engineer. 

(33193.)—TIron Pianoforte.—Having ventured my 
hand at one of these I shall be much obliged if Mr. Davies 
or any practical reader will afford me a little guidance. 
In the first place how is the soundboard to be fixed to the 
back? I notice there are screw-holes in the iron, bnt no 
tap to them; so that from that, and the countersinking 
of the holes, I presume the thread will have to be in the 
thin soundboard, and it puzzles me to know how this 
will hold, as a wooden nut outside the soundboard would 
be unsightly ; second, should there be any glue or cement 
of any kind to bed the soundboard on to the iron? third, 
I cee advertised a“ reverberating soundboard.”’ I am, of 
course, ignorant what sort of a soundboard this is, but if 
it in any way answers to its coznomen it would seem to be 
a desirable addition, and, as I am wishful to have every 
improvement within my reach, I should very much lik 
if fon not asking too much, a description of this and o 
its effects. I may say that I have laid out my scales“ 
carefully from instructions lately given, and, being pretty 
handy with my tools (such as they are), and determined 
to spare uo pains, I have every hope of ultimate success, 
dependent upon such kind advice as I may receive.—F. 
HARDISTT, Nantwich. 


33194. ]—Mining.—Will some of “ ours” answer the 
following queries :—First, why are square curbs pat into 
shafts, and how, and when necessary? Second, how are 
round curbs put in and fastened where the ground, being 
sunk through, is sandy or loose? Third, what is the 
proper name of what colliers call “ white damp” ? What 
is the meaning of atomic weights“ when speaking of 
different gases P— ROSCOE. .« 


[33195.1—D ying Intestate.—A man has died intes- 
tate, leaving a widow and one child (girl under two years 
of age). His estate consisted of furniture and the lease 
of a house, whose term expires 28 years henoe, and whose 
net rental is £20 per annum. The widow has no blood 
relatives nor any means of support in England, bat the 
relatives of her deceased husband—father, brothers, &>.— 
are in England, and in tolerably easy circumstances, She 
thinks that if she had funds enough to carry her to 
America, where sho was married to deceased, and where 
she also has blood relatives, she could get an easy 
livelihood. In reference to her case, the following queries 
are made, and information thereon and on other points 
pertinent, will greatly oblige. Ist. Must letters of 
administration be taken out—if so, by whom? 2nd. May 
any partor the whole of the estate be sold by the widow, 
so as to raiso capital for starting a business, and thus to 
provide support for self and child; or even to provide 
means for carrying them to Amcrica with the same view, 
or to carry the widow only to that country, the grand- 
parents keeping child in her absence? 3rd. Can the 
father or brothers of deceazed claim any part of the estate 
under any of the circumstances above stated ? 4th. Is the 
father or are the brothers in any way legally liable to sup- 
port the child, if the widow is unable to doso? Will any 
reader of ours give other necessary information on the 
above subject, and also kindly name any little book on the 
matter, its price, and where obtainable.— R. J. G. 


(33196.)—Bar Magnet.—Will Mr. Lancaster, or any 
other gentleman, inform me the best way of ascertaining 
when a telephone bar magnet. 5in. long and zin. in dia- 
meter, is magnetised to saturation 7— d. J. C 


33197. ]— Mathematics and Observation.—Sir 
John Herschell, in his outlines of astronomy, says :—" A 
sound and sutlicient knowledge of mathematics is neces- 
rary for the student who wishes to go beyond the 
threshold of astronomy.” Could F. R. A. S.“ indicate 
a mathematical course which would fulfil the above 
requirements without going beyond the bounds of what 
I may call an amateur in astronomy? I should also be 
glad to know which is the best astronomical almanac for 
general observation? -W. 8. ; 


[33198.]—Brakes.—There is a new brake on the 
Midlaud which is most disagreeable ; the air rushes up the 
chimney, and makes a dreadful noise, and as soon as the 
train stops it recoils about 2 yards. What is it 7— Pas- 
SENGER. | 

133199. - Rapidly Raising Temperature of 
Water.—Will somo fellow-reader kindly inform me the 

nickest way to raise the temperature of a pail of water 
Containing about 3 gallons) from 50° to 120° F., by the 
aid of gas only? Any patented method or otherwise will 


be pratetally received, as it is fur private use only.— 
A. C. R. 

[33200.]—Legal.—Will some of our legal friends give 
me a little information as to the following P -A. B. Sied 
intestate in London in 1802. The Court of Chancery is 
said to have advertised from time to time for his next of 
kin. How can I obtain particulars as to value of the 
property, &c.? Would property left as above be divided 


among the descendants of A. B., or is it the heir-at-law 
only who is entitled to it? R. O. 
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(33201.]—Sulphurie Acid. Would some sulphuric 
acid manufacturer or manager kindly give hia experience 
on the following? I find from several years’ com parison 
I have used 2lewt. Scotch coal per ton of o.v. produced. 
This includes steam boiler for the chambers, and evapo- 
rating in the Leach boilers before transferring to the 
glass retorts, which are of the usual make, rectifying two 
carboyseach. I would gladly give in return my experience 
for the benefit of our renders of the product of o. v. 
obtained per ton of Spanish ore: — The cost per ton of 
o. v. for sulphur; ditto coal; ditto retorts ; ditto retort- 
pots; ditto straw ; ditto hampers P—O. v. 


(33202. |—Algebra.— What is the menning of a figure 
placed below a symbol, thus. vs. I know what they 
mean when placed thus—a‘ 6. — ROScok. 


(33203.]—Civil Service.—1. What are the duties of 
the custom officer and clerks in the Custom-house ? Also 
what different 8 of appointment are in this branch 
of the service? 2. at are the duties of the excise officer 
and clerks in the Excise Office? Also what are the different 
stages of appointment in this branch of the service? 3. 
What subjects are candidates going in for the above 
examined in? Also where and how often are the examina- 
tions held? 4 What extra subjects, if any, are candi- 
dates examined in for Indian or Colonial service? 5. Are 
the Government surveys at home and in the colonies in- 
cluded in the Civil Service? Ishould feel much obliged 
if some fellow-reader would kindly answer the above or 
inform me if there is any book which treats of the subject 
in detail.— R. C. 

(33204.]—The Phonograph.—To Mr. SHELFORD 
BIDWRETL.—I have constructed a phonograph exactly in 
accordance with the instructions given by Mr. Bidwell, and 
should be much obliged if he would inform me whether 
the tearing of the tinfoil, which is my chief obstacle, is 
due to want of adjustment or to the points being too 
sharp? The tinfoil is of the thickness recommended by 
him, but the turn of a hair’s breadth too much in the 
adjusting screw, or even the mouth touching the mouth- 
piece while speaking, causes the point to tear it. Also I 
cannot succeed with the paper diaphragm, as Mr. Bid. 
well seens to have done; but the iron diaphragm repro- 
duces speech with tolernble distinctness. Can Mr. Bid- 
well give me any idea how to avoid the tearing of the 
tinfoil? If so I shall be grateful, as I have incurred con- 
siderable expense, and the results are not quite what I 
hoped for.—F. B. 8. 


33205. ]—Automatic School Bell.—I wish to ring 
a school bell automatically. Can any one oblige me 
with information as to the size of electro-magnet required 
for a bammer of about 2łin. by liin. ? Details as to 
automatic arrangements, size of core and wire, and length 
of wire, as well as kind of battery best applicable, and 
number of cell, would be very acceptable.—Ph. D. 


[3826.]—Bleotrical.—will Sigma,“ or any fellow- 
subscriber, kindly answer the following queries? 1. If 
the two carbon points of an electric light were quite free, 
when in action, to advance upon, or recede from, one 
Another, are there any forces of attraction or repulsion 
capable of causing them to change the interval between 
them? 2, What percentage of tho carbon lost by the ọne 
is transferred to the other ?—J. H. 


[ 33207, ]—Capital Investment.—I trust that, in 
submitting an inquiry of this nature, I am not trespass- 
ing apon forbidden ground, but that as our journal ever 
readily opens its pages to the requirements of all, this also 
may be permitted to find an entry. It seems dangerous 
and difficult for the uninitiated to fix upon a proper 
investment for savings with a view to its being fairly 
productive and sufficiently safe. The Government sge- 
curities whilst unquestionable as to safety, are meagre in 
the matter of returns, and necessitates a large amount of 
capital to insure a sufficient income for existence. 
Deposit banks are but little if anything better in tais re- 
spect, whilst in other ways a good deal of risk seems 
connected with investments at 5 per cent. or above. 
Probably many of our friends may be in a position to give 
some servicable hints upon this subject, which might be 
of use to a number in like circumstances as myself. 
There may be many who, after years of work, may have 
accumulated from savings and business, a sufficient 
amount to lighten the present daily labour if it could be 
advantageously and safely employed; but who, from 
ignorance as to outside fields of investment, or from un- 
warranted timidity, are unable to avail themselves of this 
assistance. For such, sound advice, such as might be ex- 
pected throngh the medium of this journal, would be of 
great value, and as one would be gratefully accepted by— 
AN ENGINEER, 


[33208.] — Dynamo-electric Machine. — Would 
Mr. Lancaster kindly inform me concerniug the size of 
wire, quantity, and best form for making a model dynamo- 
el ectrio machine P—CHEMICUS. 


[23209.]— Brewing. Could any of “ onrs ” who brew 
their own ale inform me (Ist) what quantity of malt and 
of hops it takes te brew 18 gallons of a good ale? 2. 
How could I erect (cheaply) coolers for that quantity P 
3. How long would it take to ferment, and how sho I 
know when the fermentation had stopped P—Toryr. 

[33210.]—-Mining.—Would any reader be so kind as 
to answer the following? 1. Describe the best method of 
placing the frames of a separation door in a long-wall 
gateway, the inclination of the seam being 2in. in 36in., 
with a superineumbent pressure of 258 fathoms ; area of 
goaf, 17, 200 sq. yard. 2. Which do you consider the best 
kind of door hinges and crooks to make the door fall 
to, the hanging stanchions being placed in a vertical 
position. 3. Is it possible to place the hanging stanchion 
in a vertical position with the inclination of the seam, 
and the door to fall to by its own weight P—E. H. 


[33211.]—The Phonograph.—To Mr. SHELFORD 
BipwELu.—I have constructed a phonograph according 
to Mr. Shelford Bidwell’s excellent explanation, but am 
anite unable to make it produce the slightest sonnd. M 
cylinder is made of cast brass, the hollow being filled wit 
wood, through the centre of which runs the iron spindle. 
When cutting the thrend (8 to the inch) upon the cylinder, 
the brass, which was evidently badly cast, broke away at 
one place ina h; the remainder, however, came out 
pretty well, and so two-thirds of the cylinder was fit for 
use, I therefore mounted it exactly as described. In 
putting the point on the plate (ferrotype) I caused the 
Plate to bulge a very little just behind the point. I think 
tiris can hardly hinder the vibration of the plate in any 
sensible degree. The parchment paper diaphragm I could 


hours to work from 6 o'clock a.m. 


not get very tight; it gave sensibly to the touch, bnt when 
attached to the spring (clock mainspring, of dimensions as 
given) it became quite tight. I do not know whether the 
paper shonld have been quite tight before attached to the 
spring. I procured some stout tinfoil (15 sq. ft. per 
pound) and mounted some on the cylinder, so that it ny 
quite flat and fitted tight. I joined the edges with gum, 
which therefore overlapped each other, and also put two 
indiarubber bands round. I caused the scratches made 
by each point to coincide exactly, testing it with a magni- 
fying glass. I then screwed np one point till it made a 
good furrow, spoke into the mouthpiece, turning at the 
given rate, then loosencd one screw and screwed up the 
other point till it pee firmly at the bottom of the 
furrow and turned the handle and, the result was perfect 
silence. If Mr. Shelford Bidwell could give me any idea 
as to what is the matter with the instrument I should be 
exceedingly obliged.—M. WILLIAMS. 


[33212.]—Prussiate of Potash.—Will eome che- 
mical correspondent kindly oblige by giving information 
respecting the chemical compound known as prussiate of 
potash (extensively used in the manufacture of blue 
pulp used by paper-makers) P 1. Its chemical consti- 
tuents? 2. How manufactured, and from what articles P 
: What is a simple test for strength and purity ?— 

. ALLEN, 


(33213.J—Aniline Black.—A subscriber would be 
glad of information as to the method of producing the 
rich bloomy black which silk velvets have when new? No 
aniline black he can get will produce the shade. He 
would also be glad to hear of an aniline suitable for dye- 
ing skin mats.—GQGARMENT DYER. 


(33214.]—Brass.—Will some reader say how I may 
add some other metal to brass while melting it to make it 
as stiff and rigid as possible, without heing“ orapply,“ 
and yet not add much to the melting point of the brass P 
—A SHEFFIELD BLADE. 


($3215.J—Arsenic in Violet Powder.—Will a 
correspondent give a simple test by which arsenic in 
violet powder may be detected? So many Indies and 
nurses look npon the use of the powder as indispensable 
that a great favour would be conferred upon the “lords 
aud masters” if they could discover the poison by a simple 
po Immense benefit resulted from the publication 

y the German Government of a simple test for aniline 
used as colouring for clareta.— N. SIRCH. 


[33216.] — Improvements in Bicycles.—Will 
Alderly Edge” please advise? I have applied to a 
maker to get a machine to his plan of two small hind 
wheels 12in. apart. He (the maker) says it is a plan that 
has been tried and abandoned because unsafe ; that it 
would be impossible to turn a corner without an upset, 
unless a series of springs and levers were fitted to it; that 
it runs or would run heavily ; and that it has many other 
objections, and would be as troublesome to learn asa 
bicycle proper.—B. N. 


[33217.]—Converting Bicycle.—I have a 48in. 
Ariel bicycle, hind wheel 24in. Will some one give me 
instructions and particulars, including probable cost, &c., 
of converting it into a twin back-wheel machine, as I am 
a very timid rider P—Junivs. 


|33218.])—Leather Composition.—Will B., who 
has given us something worth knowing for piecing belts, 
or any other reader, answer the following? I have made 
a flexible composition for leather, which renders porous 
and inferior leather waterproof and very strong, and it 
also improves the best leather; it dries hard and tough 
in ten minutes. A friend has tried it for belts and says it 
is valuable for that purpose. Wonld it be so for belting 
in the cotton factories and district generally? If sol 
would advertise itin the ENGLISH MECHAMIC.—BARTRAM. 


[83219.|—Electric Light for Workshop. How 
many actual horse-power would be required to light u 
large workshop, say 60ft. by 30ft., from the roof, by 
means of a magneto-electric machine; and which kind of 
machine would be best adapted for the purpose? 
RUPESVADUM. 

(33220.)—Muriate of Tin.—Oan scrap tin, &c., be 
cheaply converted into muriate of tin, and sulphate of 
iron( so as to be worth the trouble and expense commer- 
cially ; and if so, how would it be best accomplished, or 
what profitable use can be made of this waste material? 


A. Z. 

e of Alum.— How can I arenrately 
detect and determine quantitatively free sulphuric acid, 
also iron in commercial alums ?—Donsozarky. 


83222.J— Mining Engineer. What constitutes the 
rivileges of a man signing M. E. after his name? 
DonsobanET. 

[33223.]~Apprenticeship.—A boy is bound to a 
special branch of profession, elass trade, as apprentice for 
a term of years ata large firm. After about a year all 
hands receive notice to leave except the apprentices. 
When the notices have expired some are treated accord- 
ing to notice—others are withdrawn on their accepting 
certain terms offered—a reduction of wages and longer 
6 p.m., overtime 
accordingly, instead of 6a.m.to 5 p.m. How does this 
affect the lad? Is he bound to work the extra time? 


W. R. S. 

33224.]— Channel Islands (Ilos Normandes). 
In Vol. XVI., pp. 563 and 585, and Vol. XVII., pp. 18, 
72, and 125, I find statements as to cost of living in Guern- 
sey and Jersey, which are very interesting, but there is 
nothing said about the climate, and if suited to persons 
suffering from asthmatic and bronchial affections. Jeracy, 
I understand, is somewhat large, and more densely- 
populated than Guernscy, and possibly, also, the most 
expensive to select asa permanent residence. Can any 
of our friends inform me upon the following, in addition 
to the foregoing ?—1. Are the schools good for the hizher 
branches of education? 2. Are doctors’ fees as hizh as 
in England ? 3. Would Jersey or Guernsey be preferable 
for a family to reside in, taking all things into considera- 
tion, and assuming an income of £350? 4. Presuming 
that a residence near to the sea is preferred, is there any 
spot on the English coast preferable on the whole to the 
Channel Islands? 5. I have heard that Jersey is Ike a 
great orchard, and Guernsey like an evergreen meadow 
interwoven with rivnlets, and dotted with orchards. Is 
this general description correct? 6. What isthe average 
elevation of the surface above the gen level, and are the 
islande expored to severe galesand storms? 7. What 
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respectively, and with what English port does the most 
passenger intercourse take place? The inquirer has been 
accustomed to residing abroad, so that the mere matter of 
strangeness would be of noimportance.—Respicre FINEM. 


[33225.]—Halse’s Galvanic Battery.—Will some 
one who 1s acquainted with the details of the above men- 
tioned apparatus kindly give me particulars of its con- 
struction — i. e., sizeof battery, plates, and mode of produo- 
ing the vibrations? From the pamphlet Mr. H. pub- 
lishes I gather that the battery is a 12. coll Smee, which, of 
course, would be worked by dilute sulphuric acid; but I 
do not quite understand the construction of the coil. 
which apparently consists of only one wire (primary). I 
have an idea that by the motion of a spindle a current- 
reverser is brought into operation. Please give the mum- 
ber and length of wire on coil, whether silk or cotton 
covered, if an iron core is used, how vibrations are pro- 
duced, and how regulated.—LitrLe Harry. 


(33226.1—Gelatine.—How should this be prepared 
for mounting photos? What proportion of water? 
Should anything be added as a preservative ?—Jonw. 
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Good Work.—The Railway Age asserts, on the 
strength of considerable correspondence relative to 
the achievements of locomotives, that the best 
running on record is that of one of the locomotives 
of the Western Maryland Railroad. According to 
the statement of Manager Hood, that engine made 
the extraordinary run of 59,953 miles in one year, 
at the low rate for repairs of one and a half cent. 
per mile run. Can any better results be shown here p 


Yhe Corrosion of Iron.—At the Conference 
of Architects, held last week, Prof. Barff, in reply- 
ing to some questions, stated, says the Building 
News, that for the chamber at present in use, 5ft. x 
2ft. Gin., and lft. Gin. high, the outlay on fuel for 
subjecting the articles within the chambers to 
superheated steam for 10 hours was 5s. In a manu- 
factory this cost would be greatly reduced. A West 
Bromwich firm, who were working the patent under 
a royalty, informed him that the cost would not 
approach that of galvanisisg iron, and he supposed 
it would little exceed that of the periodical three- 
coat paintings. The increase caused by oxidation 
could be estimated, and to fit nut and screw for each 
other allowance must be made for this in casting. 
As to the treatment of riveted articles, and the 
danger that the coating film would be removed; be 
would admit there was some difficulty in thia; he 
supposed boilers would be treated in large chambers 
when made up. When the rivets were hammered 
or pressed into the plates the coating was removed, 
and of course thos spots would be attacked by rust, 
The remainder of the plates might be protected 
from abrasion; the practical difficulty was to re- 
oxidise the rivets in situ. To accomplish thisehe 
proposed to cover the band of rivets with a porous 
cap of silicate cotton, and to subsequently 
re-oxidise that portion. But even if this were 
not successful the rusting of the rivets would be of 
little practical injury, as it would take so mang 
years to rust through a rivet, and the corrosion 
could not spread laterally, on account of the re- 
pellent character of the black oxide. As to the 
pressure of steam in the boiler 40lb. was the 
extreme; but they were obliged to use considerable 
force to effect the double object of keeping out atmos- 
pheric air and to efficiently oxidise the surfaces 
treated. The oxidation only proceeded till the pores 
of the iron were all filled up with black oxide; bus 
with very thin objects great caution had to be taken, 
lest they should be oxidised through. 


The Physical Action of the Microphone.— 
Professor Hughes read a paper on the above subject 
before a meeting of the physical Society, held on 
Saturday afternoon at the Science Schools, South 
Kensington. The author, in the course of his paper, 
said that the problem of the microphone being 
solved, it required only to observe the general con- 
siderations to produce an endless variety of micro- 
phonee, each having a special range for resistance. 
Tbe tramp of a fly or the cries of insects required 
little range, but great sensitiveness. For a man’s 
voice the surfaces were under a far greater pressure 
than for the movements of insects. As yet he had 
found no such insulator for sound as guttapercha 
was for electricity. Caoutchouc seemed the best, 
but he had never been able by its use to prevent 
the microphone from reporting all it bad heard. The 
question of insulation had become one of necessity. 
If they conld insulate it so as to direct its powers 
on a single object they would be able to invest 
gate the object desired undisturbed by the pande- 
monium of sounds which at present the microphone 
revealed where they thought was complete silence. 
However simple the microphone might appear at 
the first glance, it had taken him many months to 
bring it to its present state. He and Dr. Richard- 
son had been experimenting on lung and heart 
diseases, and although the application by Sir Henry 
Thompson was more successful, he did not doubt 
their ultimate succese. There was also hope that 
deafness might be relieved, and there was hardly a 
science which would not be benefited where acousties 
had some direct or indirect relation. Throughout 
the whole of his investigations he had used Professor 
Bell’s wonderful sensitive telephone instrument as a 
receiver. A cordial vote of thanks was passed to 
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ALL Communications intended for this department 
must be addressed to J. PIERCE, Copthill House, Bedford. 


PROBLEM CCCCXXX. 
Morro: A Poor THING, SIR, BUT MINE Own.” 
(British Chess Problem Association Tourney.) 
Black. 


White, 
White to play and mate in three moves. 


BOLUTION TO 427. 


1. gtog Kt 5. i 1 

2. Mates. 

E at Mitts TE 
Ro a i 
re 17 2. D . M by W. H. Ferry; if, however, 


ANSWERS TO CORRESPONDENTS, 
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*,* All communications should be addressed to the EDITOR 
0 ere =a Mecuanic, 31, Tavistock-street, Covent 
rden, W.C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
for illustrations on separate pieces of paper. 2. 


. 6. Letters sent to correspondents, 
Editor, are not forwarded; and the names of corre- 
apondents are not given to inquirers. 


The following are the initials, &c., of letters to hand up 
to Tuesday evening, June 11, and unacknowledged else- 
where :— 

G. F. Lzee.—J. H. Sartor.—James Durrant.—Young 
Farrier.—Telescope Tele.—R. P. G.—A Grocer.— F. J.— 
Cicester.—Jackson.—Photo Cymraeg.—John.—An Old 
Reader.—Hortulanus.—A Banker’s Clerk.— L. Smith.— 


A. 
n.—J. W. 8.—L. L.— Plymouth Free Library. 
—8. Hunt.— B. O. S.— D. Strathearn.— J. E. Floyd.—A 
Fitter's A i 
Spiller.—Ellesmere.—Armourer.—Cure. 


J. R. Viscent. (The beans you refer to are imported into 
this country for the feeding of cattle. They are the 
of the carob tree (Ceratonia siliqua), which grows 

the East, and icularly in Palestine. They are 
said to have been the locusts ” on which St. John the 
Baptist fed in the wilderness. The tree is also found in 
-the Levant and the South of Eurepe.)—B. J. ( Vellum is 
simply parchment made from the skins of abortive or 
— ing calves, It has a finer grain and is whiter and 
smoother — 1 T. (We should be glad of 

- on the preparation of chestnut meal. 
; Italian men too for that matter— 

thrive well h on it, and there seems no reason 
it should not be more used in this country either 

or for supplementing wheat flour.)—WILLIAM 

Gc. ( for your approval and kind aid.) 
TorPepoco. (The First Lord of the Admiralty is the 
3 to apply to. If our Goverument refused 
ten to you, of course you would be at liberty to 
offer your invention to any foreign power. We trust, 
however, that the immediate course of events may dis- 
incline Governments to waste money in such destructive 
appliances.) —Soux ONE. (We fail to recognise the 
12 but its condition is bad, and you have not sent 
— — 0010 1 — goes * 
person app —Nose. (Indigestion uently 
causes the unpleasant redness complained of.) —WII- 
LINGTON. (Yes; but it is a dirty practice, and will 
inevitably injure the children’s hair. Peonle who have 
the will and the command of sca- and water can alwr: s 


tioe.— H. L.—E. K. Elliott.—F. E. 


ensure freedom from insect pests without havi 
recourse to dangerous poisons and chemicals.) — R. J. G. 
(It is not true. Any one can prepare such deeds; but 
only a very clever man—or a fool—would trust himself 
to do so.)—W. M. S. (The difference in price is caused 
by difference in size and gonny of materials. We have 
no reason to doubt the honesty of any of the manu- 
facturers alluded to. We expressly stated that Professor 
Hughes had declined to protect his discovery. Back 
numbers can be obtain aa dy 31 any bookseller or 
direct from the publisher.)—J. B. HockLxT. (To 
stain brass black take 100z. muriate of arsenic, two 


age of uriate of iron, and one pint of water. Use 
y simple immersion and then uer off with pale 
lacquer. Hundreds of receipts for 


nzing appear in 
our back volumes.) —FLT HATER. (Numerous methods 
of destruction have been advised in back volumes. Have 
toi tried smearing the woodwork of the room with 
urel oil ?—A Poor Man. (Directions for curing rust 
kitchen boilers appeared on pp. 19 and 126,Vol. XXVI. 
OLARE. (We know of no book on the subject, but 


if you were to apply to the Secre of the Deutscher 
Turnverein, at King’s-cross, you would probably get the 
information you want.)—A. M. (The value of your 


invention all depends on the nature of “the other 
article.” Some of the makers of model engines, boats, 
&c., might purchase your invention. If you think it 
worth spending ten guineas on, it would be best to get 
provisional protection for it, and then offer it toa 
manufacturer. ) 

J. H. T.—See indices to back vols. 


An OLD ux, Goldsmith, F. Ede, G., Chingachgook.— 
Your queries are advertisements. Á . 


W. W., A. Moule, Lossit, and others have replied to 
queries already similarly answered. 


The Largest Circulation of any Professional 
Journal in the Kingdom renders the BUILDING NEws the best 
medium for all advertisers of Building Materials, Artistic 

ments, and Contractors’ Machinery, and for all those see 
situations and 
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genuine. 


TOAMERICAN & BELGIAN SUBSCRIBERS. 


„ American and Belgian Subscribers, especially when renew- 
ing their subscriptions, are particularly requested to advise the 
Publisher of the transmission of the Post-office order, and the 


bscribers in the United States and Belgium can be supplied 
with the ENGLISH MECHANIC post free from this Office, for the 
eum of 13a. (3 dols. 25c. gold, or 16fr. 300.) per annum, payable in 
remittance should be eed Post- oflloe 
umbers cannot be sen ordinary newspaper 
post. but must be remitted for at the of Ad. each to cover extre 


Lamplough’s Pyretic Saline is refreshing, 
most agreeable, and the preventive of FEVERS, BILIOUSNESS, 
SM ALL-POX, SKIN DISEASES, and many other spring and summer 
ailments. Sold by chemists thro ut the rid and 
maker, 113, Holborn Hill. Use xo oudetitute.—[ADVT ] 


TERMS OF SUBSCRIPTION, 
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IS THE MOON INHABITED? 


TEE writer of these remarks has re- 
peatedly had the above question put to 
him: in return he would put the following :-— 
What evidence have we of the habitability 
of the moon? Some writers have indulged 
in the speculation that, with the large 
telescopes now in existence, armies of 
soldiers, troops of elephants and such like 
may be detected on the march, and others 
have surmised that buildings might be seen 
and the styles of architecture ascertained. 
The ideas such extraordinary statements 
may induce in the minds of the uneducated 
render it desirable to examine a little into 
the probability of obtaining such results. 
The diameter of the moon is 2,163 miles ; 
but, as it never remains at the same dis- 
tancefrom the earth, being sometimes nearer 
and sometimes farther, it never presents 
the same apparent diameter as seen in the 
sky. When nearest the earth it is seen 
under the largest angle, or 33' 33”20; but 
when farthest from the earth it is seen 
under the smallest angle, or 20 23°65. Now 
it follows from the relation between the real 
and apparent diameters of the moon, at its 
mean distance from the earth, that a second 
of arc, written thus (1”), is the angle under 
which a mile and a little more ‘than the 
tenth of a mile, written thus 1:139, is seen 
at the centre of the moon’s disc; again, as 
a second is pretty well the smallest distance 
that can be clearly discerned, it follows that 
a building on the moon to be clear ly seen— 
we may say to be seen at all, must be 
about a square mile in extent, and then it 
would be seen only as a spot, light or dark 
according as the materials of which it was 
built reflected a lurger or smaller quantity 
of light. 

There are some very level plains on the 
surface of the moon, surrounded by moun- 
tains. One such plain has been very carefully 
examined ; it is about 60 miles in diameter. 
The mountain wall rises to a height of 3,000 
feet on the south, 3,200 on the west and 
north, and 3,800 on the east. On the wall 
are four lofty pinnacles of rock, three un 
the west and one on the east. The highest, 
which is on the east, rises to the height of 
7,418 feet above the level interior ; the next 
highest i is on the west; its altitude is 7,208 
feet; the two lower rocks are respectively 
6, 396 and 5,128 feet above the interior. 

Let us place ourselves, in imagination, 
within the confines of this mountain-cinc- 
tured plain, and view from its centre its 
girdling rocks at a distance of 30 miles; 
they would appear from this point under a 
vertical angle of very little more than one 
degree, and the highest rock on the east 
would subtend an angle of less than three. 
It is believed that no other portion of the 
moon has undergone so close a scrutiny as 
this. For three years has its surface or floor 
been examined, during sunshine upon it, 
with telescopes able to bring small objects 
into view, and the results carefully dis- 
cussed, from which it appears that nowhere 
on this plain has anything at all approach- 
ing the nature of a building or a collection 
of buildings been detected. At various in- 
tervals, as many as 36 small white spots 
have been seen during the three years, but 
never the whole together. Ten of these spots 
have been ascertained to consist of volcanic 
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cones, the bases having an average diameter 
of about one mile; the base of the largest, 
near the centre of the plain, certainly does 
not exceed two miles. With the exception 
of these natural productions nothing suffi- 
ciently elevated above the surface to cast a 
shadow at sunrise or sunset exists on this 
plain; there are, indeed, some remarkable 
variations of brightness upon it: for ex- 
ample, about the middle of the day, when 
the sun is highest, it appears very dark, 
almost black, but there is nothing to induce 
the opinion that a patch of a different tint 
exists anywhere on this plain, such as might 
be supposed to arise from a collection of 
buildings covering a space of four or five 
miles in extent. From such facts as these, 
the results of close and unremitting obser- 
vation, into which conjecture is not permitted 
to enter, we are forced to the conclusion 
that the evidence we possess of the habi- 
tibility of the moon is very scanty. Indeed, 
it does not even furnish a clue by which 
we might institute a series of observations 
likely to lead to a positive result. 

It must, however, be remembered that 
the walled plain, Plato, to which the fore- 
going remarks refer, is but a very small 
part of the moon’s surface, and it would 
be manifestly unsafe to draw any conclu- 
sions on the above question from the exami. 
nation of so small a part, carefully as that 
part has been examined. While there may 
be great difficulty in detecting any evidence 
of artificial construction, it is beginning to 
be ascertained that therc is not so much 
difficulty as formerly in detecting instances 
of physical change. The discovery in May, 
1877, by Dr. Klein, of a dark spot north- 
west of Hyginus, where nothing of the kind 
had been seen before, c combined with the 
celebrated case of Linné, will go far to show 
that changes of a physical character and of 
sufficient magnitude to be seen from the 
earth are now in operation, and will doubt- 
less open up a line of research by which we 
may learn something of the nature of the 
forces at work within the moon, and form 
more accurate notions of our satellite than 
those to which we have been treated of late 
years, such as a burnt- up cinder,” “ 
dead world,” or one reduced to its last 
stage of existence. So far as we are able 
to judge of the mundane processes going 
ou around us, there is a perpetual cycle of 
recurring physical events by which decay is 
replaced by renovation. We have, on our 
own globe, instances of very ancient forma- 
tions, and others of a most recent date: 
the same alternation of ancient and recent 
tracts are found on the moon, and it would 
not be difficult from careful observation toas- 
sign the epochs of some of the most striking 
series of changes. Indeed, a chronological ar- 
rangement of the large grey plains, of the 
craters in their cers bourhoode previously 
existing, and of those opened upon their sur- 
faces, has been attempted upon a large scale, 
but it is evident that the study of the more 
minute objects is likely to be attended with 
results upon which a more correct system 
of lunar topography can be raised, which, in 
its turn, conduct the student toa satis- 
factory system of selenology. 


TRAMWAYS.* 


TRAMWATS are now a recognised mode 

of working urban and suburban traffic; 
they have made their way into public favour 
in the face of persistent opposition, and, in- 
stead of being removed, will probably ulti- 
mately become the only public means of con- 
veyance on the main roads leading to and 
between our principal towns. Tramways 
are not railways, it is true, but Mr. Clark is 
justified in protesting against tramway- 
engineering being regarded as but a humble 


* Tramways, their Construction and Working. By. D. 
K. CLank, C.E. London: Crosby Lockwood aud Co. 


branch of the profession. On the con- 
trary, tramways require the exercise of the 
highest skill that can be found, for just as 
railways i in their infancy were often failures, 
so tramways have arrived at the present 
degree of efficiency after a series of blunders. 
They cost more for working expenses than 
railways, and they earn more per mile, but 
they are, of course, cheaper to construct. 
Such a work as Mr. Clark has placed before 
us was much wanted. Sooner or later steam 
or some other mechanical power will be em- 
pored to haul the “ ponderous cars,“ for 
r. Clark is not alone in the opinion that 
the employment of horse-power in the work 
of starting and dragging, often on severe 
gradients, heavily-loaded tramcars is an 
element of barbarism much out of place in 
a civilised country. It may be true that 
steam-cars, or the locomotives at present 
devised for drawing the cars, are not all 
that could be desired ; but it is, nevertheless, 
a fact that, where they have been tried 
under suitable conditions, they have 
answered the purpose very well, considering 
that, as yet, they stand very much in the 
same position that Stephenson’s Rocket 
did to the magnificent machines that came 
after it. The withdrawal of the steam 
“dummies” (a dummy is a steam-car, the 
engine and boiler being carried on the same 
platform as the passengers), from the 
Market-street route in Philadelphia gave 
rise to the idea that steam was a failure: 
the fact being that the company had not 
enough dummies to work the traffic, and 
so, having to keep as many men to look 
after three as would suffice for twenty, and 
having, moreover, to run those three in 
conjunction with cars drawn by horses, the 
advantages of steam were discounted. 
The dummies are, however, objected to, 
because, in summer especially, they are hot 
and smell badly, and it is consequently seen 
that the direction in which to look for a 
more successful application of stcam to 
street traffic is in the shape of a locomotive 
like that of Hughes or Merryweather. But 
in that direction we are met by two difficul- 
ties. To employ a separate motor is to 
lose the adhesion of the car itself, and if the 
engine is made heavy enough to provide 
sufficient adhesion to enable it to drag the 
car up any gradient on the road, it is pro- 
bably too heavy for the permanent way, 
which will consequently require continual 
and costly repaire. The self-contained or 
steam-car has, therefore, one great advantage 
over that drawn by a locomotive—that it is 
best adapted for the tramways at present 
laid; but there is no doubt that when once 
Parliamentry sanction is obtained for the 
employment of steam or other mechanical 
ower without unnecessary restrictions, the 
emand for motors will be met by the in- 
vention of the engine required. Mr. Clark 
divides his work into five parts, and presents 
us with an enormous collection of facts, 
carefully arranged for the guidance and 
instruction of the engineer and the capitalist. 
His first part is a history of the origin and 
progress of tramways, from the early timber 
rails employed 200 years ago, to the elabo- 
rate arrangements of rails, ties, and sleepers 
adopted in this country and abroad. The 
wooden tram-rails were occasionally plated 
with wrought iron, but in 1767 the Coal- 
brook Dale Company determined to protect 
their oak rails with cast-iron, because the 
rice of iron being very low, and not wish- 
ing to blow out the furnaces, they were in 
a difficulty as to stocking. Accordingly, 
they cast the iron into pigs 5ft. long, 4in. 
wide, and lin. thick, with three holes, 
through which they were fastened to the 
timber rails. By this means they made 
the iron help to pay the interest by reduc- 
ing the cost of repairs, and the pigs were 
there at any time when wanted. The 
modern tramway was first ove in the 
United States, where, owing to the badness 
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of the roads and the long distances to be | their working. The report of the Select 


traversed, a rapid means of transport was 
the first necessity to the pursuit of busi- 
ness. The New York and Haarlem line was 
epened in 1832, but did not meet with 
favour, and was for a time suppressed. In 
1852, however, M. Lotibat, a French engi- 
neer, laid down a tramway in New York, 
consisting of rolled-iron rails placed upon 
wooden sleepers. The rails had a wide 
groove in the upper surface. and were simi- 
iar to those afterwards laid down by the 
same engineerin Paris. Tramways had by 
this time become so essential to New York 
that the objections made to them by the pro- 
prietors of other vehicles were disregarded, 
and they multiplied rapidly, not only in the 
Empire eity, which owes most of 


Mr. Clark speaks of the “fearless man- 
ner” in which the rails were proportioned, 
but they were tolerated because the tram- 
ways were of more importance than the 
comparatively few vehicles which traversed 
the streets. In 1856 a Mr. C. L. Light, an 
English engineer, laid an improved tramway 
in Boston, in which the depth of the groove 
was only #in., while the inner side of the 
rail formed a flat slope. The Philadelphia 
step-rail was also an improvement, dispen- 
sing with a groove altogether, but having a 
ridge at one side against which the wheel- 
flanges ran; it answered its purpose well, 
and is still in use in that city, while a 
similar pattern has been adopted for New 
York. In fact, the step-rail may be said to 
be that most generally used in the United 
States. When introduced to England by 
Mr. Train it was speedily condemned, and 
the lines laid by him at Birkenhead. and 
the Potteries were only saved from suppres- 
sien by the substitution of flat-grooved 
rails of the kind with which we have since 
hecome familiar. The modern practices, 
for. there are several methods still, as it 
were, under trial, are fully explained in Mr. 
Clark's book, and the numerous woodcuts 
and lithographic plates render his work of 
great value. The present practice of tram- 
way construction forms the second part of 
the book, and the many tables of cost and 
working expenditure which he has inserted 
in part three will be studied with attention 
by the municipal authorities and capitalists. 
Part four introduces us to what may be 
termed the mechanical portion of the sub- 
ject, although it is confined to a description 
of tramway cars. It is impossible, within 
the limits we can devote to a notice of this 
book to give even an outline of the many 
details of the numerous cars which, Mr. 
Clark describes. It must suffice to say 
that examples of the best constractions 
ave fully illustrated, and that the latest 
improvements are noticed, down even to 
Eade’s reversible car, which was patented 
in 1877. This car is swivelled centrally on 
the underframe, so that after the locking 
apparatus is unfastened, the driver can turn 
the car round without leaving his seat. This 
arrangement avoids the necessity for shift- 
ing the horses and the pole, and the car is, 
of course, constructed with only one door 
and two staircases to the roof, one on each 
side of the platform. Mr. Clark says it is 
reported that the reversible car effects a 
saving of 30 per cent. in the horse-power 
required—a stud of eight horses working it 
as efficiently as twelve work the ordinary 
car. Hade's car is unusually light, weighing 
empty only 34 wt., while one wheel on each 
axle runs loose. The alleged saving in 
power is, of course, due to the lightness of 
the car, not toits reversibility. It is in use 
on the Salford tramways. The fifth part, 
Mechanical Power on Tramways, will be of 
most interest to the great majority of 
readers, for the further development of the 


its 
amazingly rapid development to them, but 
in the principal towns of the States. 


line, about six miles in length, between 
New Orleans and Carrolton, the stationary 


Committee issued recently will probably 
give a stimulus to the introduction of steam 
and compressed air motors, though they 
will still be hampered by restrictions which 
seem, to those familiar with engines, to 
border on the absurd. Mr. Clark, in his 
historical sketch of the application of 
mechanical power to tramway cars, com- 


mences with Latta’s “dummy,” put on the 


Cincinnati Tramway in 1859. The earlier 
efforts of Trevithick and others are ignored 
as not, strictly speaking, belonging to the 
subject. Mr. L. J. Todd was, however, the 
first engineer to bring forward any practical 
designs for the employment on roads of 
steam-propelled tramcars; and, we believe, 
his engines were the earliest which met all 
the conditions imposed—viz., the absence of 
noise, smoke, and steam, with the possession 
of the power of stopping and starting 
quickly. About the same time Dr. Lamm 
experimented with an ammoniacal-gas car, 
and demonstrated the practicability of the 
invention; but the necessity for preventing 
all escape of the gas, together with its che- 
mical action on iron, led; Dr. Lamm to 
abandon for a time his ammonia engine in 
favour of the fireless locomotive, which 
consists of a strong well-clothed reservoir 
filled with water ata very high temperature. 
The fireless locomotive is running on the 


steam-generator being at the latter place. 
The reservoir of the locomotive is filled with 
cold or preferably warm water, and then is 
connected to the Carrolton boiler, and steam 
of 200lb. pressure forced in. The water is 
thus quickly heated and a pressure of about 
180lb. per square inch obtained. The con- 
tent of the reservoir is about 60 cubic feet, 
and in practice it is found to contain suffi- 
cient steam to run the car from Carrolton 
to New Orleans and back without reducing 
the pressure much below 5Ulb. The exhaust 
was discharged intothe atmosphere making 
clouds of moist white vapour. Two other 
fireless locomotives were tried on the East 
New York and Canartio Tramway, but they 
were not so successful as Dr. Lamm's. 
About this time Mr. Baxter, in America, 
and Mr. John Grantham, in this country, 
brought out steam-cars. Baxters had an 
engine with compound cylinders and carried 
54 passengers; and Grantham's, which was 
the first steam-car actually built and tried 
in England, had a boiler on each side of the 
body, in the centre of the length, with the 
engine underneath. It carried 44 passengers 
and worked well enough on the trial line at 
Brompton, but failed when tested on the 
line between Vauxhall Bridge and Victoria 
Station. It was removed to Wantage, but 
was unfitted for the inclines and curves of 
that tramway. It was subsequently altered 
by the advice of Mr. E. Woods, who re- 
placed the two separated boilers by one, 
which was completely boxed in, and served 
to divide the car into portions, leaving a 
passage at one side communicating between 
the first and second class divisions. One 
pair of the wheels was used for driving and 
one wheel of the other pair ran loose, for 
ease in passing curves. It accomodated 60 
passengers, and its estimated cost, from 
experience of its work on the Wantage line, 
was less than 4d. a mile run. Mr. Woods 
recommended that the Grantham car, built 
for the Vienna tramways, should have the 
boiler and engine placed at one end, while 
instead of the loose wheel on the undriven 
axle, he proposed a four-wheel bogie. This 
car was fairly successful, but the boiler, 
though a rapid generator, was too limited in 
water room, and required very skilful 
management. On a good road the working 
speed is frum 10 to 12 miles per hour. In 
1874 Mr. Loftus Perkins designed a tram- 


tramways system depends almost entirely | way locomotive for a Belgian company. It 
vn the application of mechanical power for | was worked at a pressure of 500lb. on the 


square inch, and had compound engines, 
the high-pressure cylinder being single- 
acting. The steam exhausted into an air- 
surface condenser, consisting of a number 
of copper tubes. The boiler was of bènt- 
iron tubes, 2iin. diameter (inside) and fin, 
thick, tested to 2.500lb. on the square inch. 
Coke was the fuel, the draught being due to 
the height of chimney alone. The speed of 
the crunk shaft was reduced by toothed 
gearing in the ratio of four to one, and the 
motion was taken off the second shaft to the 
wheels of coupling-rods. At the commence- 
ment of its working life this locomotive was 
reported to be perfect no smoke, no escape 
of steam into the atmosphere, no noise, no 
feeding of water during the trip, nor even, 
if needful, for several days.” The high 
pressure, however, rendered it very difficult 
to maintain the joints, and, after altering 
the engine, the Belyian authorities con- 
cluded to take it to pieces and sell it as old 
metal, Mr. Perkins has, however, recently 
improved his design, and Mr. Clark says at 
the conclusien of an elaborate description, 
accompanied by an excellent lithograph, 
that “it is anticipated that very economical 
results of performance will be obtained by 
the use of this locomotive. The Socicté 
Mötallurgique et Charbonniére of Belgium 
constructed a tramway locomotive m 1875, 
with a Brotherhood three-cylinder engine 
and a Bellville “inexplodable boiler,” the 
speed being reduced by spur gear. It re- 
sembles an omnibus in appearance, and 
altogether is scarcely likely to become the 
motor of the future. Of the numerous 
devices that have been tried we can only 
allude to Francq's improved hot-water loco- 
motive, in which the steam from the reser- 
voir is admitted to an intermediate chamber, 
where it is maintained at a fixed pressure; 
to Todd’s hot-water steam car, in which the 
reservoir and machinery is carried beneath 
the floor; to MM. Bede and Co.’s hot-water 
steam-car, which has been running regu- 
larly and successfully in Belgium, and to 
the engines of Merry weather, Hughes, H. P. 
Holt, Ransom, and Baldwin, the two former 
of which are well known from descriptions 
already published. Most of the designs 
are illustrated by diagrams, and some have 
large lithographic plates devoted to them. 
It will be understood, from what we have 
said, that Mr. Clurk’s work is a perfect 
treasury of tramway facts, but it is even 
more than that, because some of his 
ehapters are occupied with dissertations on 
the principles of tramway construction and 
working, in which points apt to be over- 
looked by inventors are carefully considered. 
Cars, he thinks, should be constructed on 
double bogies, or, still better, on ae 
axles, and they should have a longer whe 
base than is now usual. The results obtained 
with the Paris omnibus car, Mr. Eade's car, 
and Mr. Cleminson’s flexible wheel-base 
car, point to the desirability of starting 
afresh with new ideas, and recasting the 
design of the tramcar. The production of 
a noiseless, vapourless, smokeless, and 
handy machine will not come from those 
who too slavishly follow the old lines; but 
of the present devices Mr. Clark awards the 
palm, as first in order, and foremost in 
practical performance, to the Merryweather, 
which in Paris and in other parts of the 
Continent has been doing effective service 
on the tramways, “ causeless of annoyance 
or hindrance to the ordinary traffic of the 
streets.” It is too much to hope that this 
work will lead to the prompt withdrawal of 
all vexatious restrictions on the use of 
mechanical power for propelling street 
cars; but, while it places a vast amount of 
practical information before the engineer, 
it serves to enlighten those who may ulti- 
mately have to decide whether a mochanical- 
ower tramway shall or shall not be allowed 
in the districts over which they have 
control. 
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action will now be imperative, bringing the 
whole up to 914. 

h. The foregoing does not touch upon the 
shape of Bellows, for which see own Head 
(5, m.). 

1. This calculation has been given as that on 
the whole, inthe author’s estimation best; but 
itis right to observe that there are perfectly 
satisfactory Organs existing in which the 
allowance of wind per Stop is under the 2 sq. 
feet ; the explanation beiny that, as the Organ 
increases in size, the tendency is to consume less 
wind per Stop than with smaller Instruments 
(this is, remember, speaking exclusive of 
Pneumatic-action or other Motors); or that 
only a little wind may be admitted to each 
Pipe. 

j. A noteworthy instance of this is furnished 
by the Organ built for Mr. Thos. Spratt (see 
14, h.), which has a Sounding-size equivalent 
to 63 Registers, possesses a Bellows-area of but 
72 square feet; drop of Feeder, 10in.: and as 
there is the Pneumatic to reckon also (this 
being supplied from same Bellows), as well as 
the loss of space by three Feeders, and Trunks, 
Waste-pallet, &c., between them, the allowance 
in this case cannot certainly be set at more 
than about 1 square foot per Sounding Stop. 
There is not, so far as author is aware, any 
deficiency whatever in the wind supply of this 
Instrument; but it must be borne in mind that, 
large as it is, it is but a Chamber Organ, and 
voiced and winded accordingly. 


k. See also a little more in accounts of Bellows 
of Large Instruments (9, e.). 


J. It is necessary to observe that when Re- 
ceiver itself is made te perform the throwing- 
off duty of the Engine care must be taken that 
the resistance be not too great in proportion to 
the size of Receiver; an ordinary throwing off 
and on with fast and loose pulley will require 
a foree of not less than 71b.; 71b. additional 
pressure on a Bellows lft. 7in. x 3ft. 9in. (a 
trifle under 6 sq. feet) gives an increase of wind- 
pressure of fin. In the Organ just instanced 
one Receiver, 6ft. x 6ft., performs the whole of 
throwing off and on quite satisfactorily. 


m, The governing valve of the Hydraulic 
Engine may, however, be much lighter than 
this. 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.* 


By JoHN WATSON WARMAN, 
Associate of the Callege of Organists, London. 


PART I.—GENERAL TREATMENT IN 
MANUFACTURE. 


(16, a.] Octave Coupler. When this is ap- 
plied to a Manual let two Stops reckon as 
three; when applied to Pedale let one Stop 
reckon as two, as then the notes are all (or 
nearly all) doubled. No distinction is made 
between Super and Sub-octave, forin the Man. 
the latter will often only bring on notes that 
are liable to be down by Man. to Ped.; on the 
Pedale, if the Pipes run beyond the lowest note 
of the Clavier tbey will be already provided 
for by the rule that gives more surface as soon 
as the Pipe exceeds a certain length. With 
both Sup. and Sub oct. present every two Stops 
on that Clavier reckon as, say, five of Manual; 
on Ped. in such case every Stop reckons as 
three if the additional octave of Pipes be sup- 
plied. In Partial Couplers (see 10, I.) the calcu- 
lation must always be confined to the Stops 
actually affected. 


b. Pallets. Where these are larger than 
usual, and Pipes voiced in accordance, a little 
extra should be allowed (see Dep. of PALLETS). 


c. Pressure. Where the pressure is heavier 
than ordinary a little extra should be given. 


d. Feeders. When these are Whole-drop— 
that is, with ribs of same breadth all round, 
and of course no hinge—rather less per Stop 
may be allowed; Lut remember, if Receiver no 
larger than total area of Feeder surface, the 
sapply will be unsteady: when Double or 
French Feeders are used still less per Stop may 
be given, but bear in mind unsteadiness will 
here be still greater. A Reservoir (see 15, j.) 
is contemplated in latter case. Whole-drop 
Feeders that are not Double-action are never 
advocated by the present writer, except in some 
cases with Machine-blowing (see 6, g.). 

e. Pneumatic Touch-action. The allowance 
for this obviously varies with the Pressure, size 
of Motor Bellows, &c. ; it may, I think, be con- 
fidently laid down that an allowance of 6 square 
feet is the least to be given—that ts, if separate 
Bellows for the Pneumatic Action they must 
not be smaller than this (say 3ft. by 2ft.), and 
if supplied from another Bellows the size of 
latter must be increased that amount at least. 
Bear in mind this is for one Pneumatic action; 
where more than one are present allow this 
minimum of square feet to each. 


f. Other Motors. It is impossible to give 
exact directions for Draw and Composition- 
action Pneumatics; calculate the size of the 
Cocks or Valves, and then consider how often 
on the avernge they will be in use; as always, 
only at intervals even with the most restless 
player. 

g. ILLUsTRATION. In order to avoid chance 
of error I have given instances of calculation of 
Bellows size, taking the Organ just instanced— 
vig., 10 on Great, 8 on Swell, 1 (Open Diap.) on 
Pedale. The Sounding-size is, of course, the 
total, 19; 19 times 24 gives 47} square feet, 
say 48; Bellows, 8ft. by 6ft. Three of the 
Stops, however, will probably run only to Ten C; 
this reduces the Sounding-size to 18 Registers, 
45 eq. feet. Now, suppose we add one Stop— 
preferably a Bourdon—to the Pedale; this 
brings the size up to what it was before, 47}. 
Now, imagine we add a Sub-octave to Ped. 
Bourdon, carrying the latter down to G, 10 
approx. actual length; this will add another 
24, making the total Bellows area 50 square 
feet : but if we apply the Sub-oct. to Ped. Open 
Diap., instead of Bourdon, the allowance per 
Stop rises at once to 21 (see 15, w.); making the 
total Bellows-area 55ft. If now we add a Choir 
of 6 Stops, and a Choir to Gt. (or to Swell) 
Coupler, this brings the Sounding-size up to 
26 Registers; which, at 21 per Register, gives 
711 sq. feet—say 72. If now we add a Super. 
oct. to Ped. Bourdon, we get another 23ft.; 
making 741 total. If now we apply Sup.- 
oct. to Swell, its 8 Stops become 12, the addi- 
tional Registers will demand 1] sq. feet; 
making thus 85} altogether: a Pneumatic- 
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m. m. It cannot be too strongly borne in mind 
that where space is too limited for a Bellows of 
proper size and a Reservoir, the latter must be 
sacrificed, for its function of steadiness can be 
partly—and in oue respect better—fulfilled by 
Concussion-bellows, and different pressure, if 


indispensable, must be obtained by Combina- 
tion Bellows (see 7, f., and 15 d. d.) 


% TELL-TALE.— See own Department. 
% WEIGHTS. 


n. These may be either of Stone or Cast 
Iron; the former has been objected to on 
account of its absorbing moisture, and being 
therefore heavier during damp weather than 
dry. Seeing, however, that at former time the 
windways of all the Wood Pipes are inevitably 
slightly contracted, it is a question whether the 
rough compensation thus introduced be not an 
advantage rather than otherwise, as the Metal 
Pipes can easily be voiced to bear a little in- 
crease of pressure. At any rate a large number 
of fine Instruments are weighted with Stone, 
and no complaint of practical inconvenience 
from that cause has ever reached the present 
writer. 

o. Iron must be used when space is very 
limited; and there ought by rights to be'one 
pattern of bar thin and narrow enough to lie 
on the styles and rails of even the smallest 
Bellows-tops without rising above the screwed 
Panels. 

o. o. With the view of rendering Concussion- 
Bellows unnecessary, Mr. Willis in 1868 devised 
the very ingenious method of suspending the 
weights from springs; the weight either over- 
hanging or placed inside the Bellows. It may 
be considered that the additional cost and 
space required make quite as serious a matter 
as the Con.-Bellows; and in addition it will 
bave been already seen (12, x.) that any dis- 
turbing—and consequently any corrective—in- 
fluence at the other end of a Wind-trunk is 
j modified or weakened by the friction offered by 
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latter. I have not met with any instance of 
employment. The patent is No. 812. 


„% BLOWING-ACTION—ALL KINDS, 
FORMS, AND MOTORS. 

p. It will be evident that it is advisable, in 
the firat laying out of the Organ, to know what 
method of actuating the Bellows is to be 
adopted; for, although in many cases the pre- 
cise Motor need not be decided on, yet in many 
others the arrangement for a particular king 
can be favoured in the first lay-out of the In- 
strument; and at no time can it be certain that 
want of first accommodation will not ultimately 
hamper or interfere with. Sufficiently full de- 
scriptions of all will be given in Detailed 
Treatment. 

What will here be given are—l, a slight 
description of the various Motors; 2, @ com- 
parison of the various merits of each. 


% GENERAL STRUCTURE AND 
ARRANGEMENT. 

r. The only kinds necessary to treat of here 
are the following: Finger (Clavier); Foot; 
Gas; Hand; Hydraulic; Steam; Weight; and 
Wind. 

% FINGER BLOWER. 

This is a method devised by Mr. W. Dawes 
(Patent, A. p. 1873, No. 3337), for obtaining 
wind by the mere action of playing upon the 
keys; each of the latter (man. or Ped.) is Con- 
nected with a very small Feeder, the whole 
supplying into one Reservoir. It need hardly 
be remarked that the cost and elaboration, 
combined with the small amount of wind sup- 
plied, render this invention practically valueless. 


% FOOT BLOWER. 

s. This may be divided broadly into two 
kinds —viz., Free and Power. Free Foot Blowers 
are all those that are actuated by the Foot and 
Leg muscles solely; the Power kind includes 
those which require the whole weight of the 
blowist (obviously in this case always another 
than the player) to set in operation. The Free 
kind should always be so placed as to admit of 
being used by the Player ; and where there is a 
Pedal-board must, if possible, be so fitted as 
to leave one (the left) foot free for latter. 

t. Free Foot Blowers may be divided into 
three—Crank or Elbowed, Straight, and Treadle ; 
the Elbowed is the most usual but the least 
convenient. It isa simple bar flattened at one 
end for the foot to rest on, the other bein 
cranked so to fit and go on or into the end of 
the T-spindle that is actually beneath the 
Feeder; the Pedal itself of course stands, on 
plan, parallel with the Plinth. When this 
Blower is used, the following should be ob- 
served :—a, the Pedal should be sufficiently 
short and rigid, and set far enough from 
Plinth to avoid risk of the toe grubbing” or 
catching latter; b, the whole action should be 
sufficiently far to the left to bring the part on 
which the foot presses sufficiently directly 
under the player; c, the part on which the 
foot rests should be so constructed as to retain 
the latter firmly, the best treatment is a smal! 
shallow segmental saucer or shoe exactly 
fitting the ball of the foot; d, the resistance 
should be moderate. Note.—When intended 
to allow of the left foot being left free for 
Pedaling, b may be relaxed to some extent, so 
as to keep right foot out of the way of left. 
The elbowed Pedal obviously demands, as a 
rule, that Bellows-Feeder be hinged at left end. 
It is sometimes made to admit of also inserting 
at the side or other part of Organ, so as to 
allow of blowing by a second person; but this 
is obviously less convenient than having a 
Handle for the purpose. The Pedal easily 
unskips when not in use. 


u. The Straight Pedal is less common but 
more convenient, as motion can be more made 
to correspond with forward thrust of player’s 
foot. It is simply one, or, much better, two 
pedals standing straight out from the Plinth. 
The only form contemplated by author 
assumes the Bellows-feeders to be hinged at 
front—that is, nearest player, the Pedals being 
thus two simple iron bars sliding into sockets 
formed by pieces of hard wood suitably chan- 
nelled, firmly screwed against under face of 
Feeder, the hinges of the latter always extra 
strong to bear the strain. When the Feeder is 
too large to be actuated thus a Lever is re- 
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quired, suitably centred, the Pedal entering a 
socket formed in the end of the Lever. This 
Pedal should not strike or slant upwards even 
when the Feeder is fully down ; and if the Pedal 
slope downwards, or even be cranked down- 
wards, so much the better for its action, only 
that in this case rather apt to strike Play- 
ing Pedals. A simple bar set at such an angle 
as to be horizontal when Feeder down, the toe 
or tip end being furnished with Foot-cap or 
Shoe as described with the previous variety, 
will be the best practical form whenever Play- 
ing pedals are present. Straight Pedals easily 
unship by merely drawing forward out of their 
sockets, but cannot in any case be shifted to 
any other point than the free or dropping side 
of feeder. No example of the exact treatment 
is at present known to writer. 


v. The Treadle is simply the Foot-boards as 
we see them in Harmoniums and American 
„Organs.“ The best material will probably 
be hard wood, with a facing of embossed metal, 
as in the said American instruments: a Lever, 
with wheel at each end, will be required for 
the Treadles to act on, one wheel being beneath 
the Treadle, the other under and acting 
directly on the Feeder, which here also should 
be hinged at front: this Blower does not 
obviously admit of removal at all. About Qin. 
will be good dimensions for width of Treadle, 
the depth being from Qin. to 1ft. Of course 
no Foot cap is necessary here; but the Lever 
may often require crooking on elevation to 
bring it in more direct action to its contacts. 
The action of Treadles is very pleasant indeed 
to the feet. 


w. The Power Foot-blower is the most ancient 
of all; sometimes it is constructed of a Plank, 
centred at middle, a man walking to and fro 
being the means of operating (as at Seville 
Cathedral) ; at other times the Feeder Upper- 
board itself was furnished with a shoe, into 
which the Blowist’s foot was inserted (see 
Rimbault, page 33). A third method is to 
have two projecting Treadles side by side, 
so that one Foot is conveniently on each, 
then by bearing the whole weight alter- 
nately on each the requisite descent is made, 
and the Feeders actuated. Some suitable 
affixture is provided for the Blowist to hold on 
by; either a horizontal rail or an upright rod 
fixed in the Treadle itself: the projecting por- 
tion forming the Treadle should, if practicable, 
be the end of actual Lever in immediate or 
direct contact with the Feeders. 


(To be continued.) 


AMBER VARNISH. 


AX improved method of preparing amber 

varnish has yielded results so excellent 
that the discoverer has obtained l&tters patent 
for it. Mr. S. Meredith, of Edgbaston, says 
that the varnish he produces is capable of giving 
a very superior polish or surface, and is 
especially valuable for coach and other high- 
class work. In carrying out his process he 
first bleaches the amber by placing a quantity 
—about, say, 71b.—of yellow amber in a suitable 
receptacle, such as an earthen crucible, of suffi- 
cient strength, adding 141b. of sal gemme (rock 
or fossil salt), and then pouring in as much 
spring water as will dissolve the sal gemme. 
When the latter is dissolved more water is 
added, and the crucible is stood over a fire until 
the colour of the amber is changed to a perfect 
white. The bleached amber is then placed in 
an iron pot and heated over a common fire 
antil it is completely dissolved, after which the 
melting-pot is removed from the fire, and when 
sufficiently cool the amber is removed from the 
pot and immersed in spring water to eliminate 
the sal gemme, after which the amber is put 
back into the pot, and is again heated 
over the fire until the amber is dissolved. When 
the operation is finished, the amber is removed 
from the pot and spread out upon a clean 
marble slab to dry, until all the water has evapo- 
rated, and is afterwards exposed to a gentle 
heat to entirely deprive it of humidity. To 
make a varnish, whiteamber prepared as above 
described is reduced to powder in a mortar, or 
otherwise, and is melted over a fire in a clean 
iron pot, and as much fine nut oil as will make 
it into a varnish is then added, after which the 
whole is well stirred until thoroughly mixed. 


be obtained from the small engine. 
Gramme machine is tolerably well known, and 


The pot is then removed from the fice, and 
when the heat has sufficiently moderated, 
essence of turpentine is added to form a com- 
position of the proper consistency for use. 
The following proportions answer well, but the 
patentee does not limit himself thereto :— 


White amber Ilb. 
Fine nut oil ‘ llb. 
Essence of turpentine ... 2lb. 


Such a varnish, if really superior to the 


present amber varnish, will be of great value 
for many purposes. 


DYNAMO-ELECTRIC MACHINES. 


THE report of the committee of the Franklin 


Institute on dynamo-electric machines 


has been specially reprinted from the Journal 
and has been widely circulated. It is an im- 
portant paper so far as it goes, as the experi- 
ments described were carefully made, and the 
results may be relied upon. 
makers of the Gramme, the Siemens, or the 
Weston machine replied to the invitations of 
the committee, the only machines supplied 
direct from the makers being two each of the 
Brush type, made by the Telegraph Supply 
Company, of Cleveland, Ohio, and of the 
Wallace-Farmer type, made by Wallace and 
Sons, of Ansonia, Connecticut. 
machine was lent by Prof. H. W. Wiley, of 
Purdue University, Lafayette, Indiana, and as 


Neither the 


A Gramme 


it originally formed a part of the exhibit of 


M. Breguet, at the Centennial, it was assumed 


to be a good example of its class. A Brown 


dynamometer was used to measure the power 
required to drive the machines, which were 
worked by the engine belonging to the 
Institute, exceptin the case of the large Wallace 


machine, which required more power than could 
The 


it is only necessary to say that the specimen 
tried ran smoothly and quietly with few (if 


any) sparks at the commutator, and little 
heating, the temperature of the armature being 
only 98° Fahr. after running nearly five bours. 


The Brush machine has, for its magnetic field, 


two horseshoe electro-magnets, with their like 
poles facing each other ata suitable distance 


apart, the circular armature rotating between 
them. In this machine the currents are 
generated in coils of copper wire, wound upon 
an iron ring, constituting the armature. This 
ring is not entirely covered by the coils, as in 
the Gramme armature, but the alternate un- 
covered spaces between the coils are almost 
completely filled by iron extensions from the 
ring, thus exposing large surfaces of the arma- 
ture ring for the dissipation of heat, due to its 
constantly changing magnetism, as in the 
Pacinotti machine. The ring revolves between 
the poles of two large field magnets, the two 
positive poles of which are at the same ex- 
tremity of the diameter of the armature, and 
the two negative poles at the opposite ex- 
tremity, each pair constituting practically ex- 
tended poles of opposite character. The coils 
on the armature ring are eight in number, 
opposite ones being connected end to end, and 
the terminals carried out to the commutator. 
In order to place the commutator in a con- 
venient position, the terminal wires are carried 
through the centre of the shaft, to a point out- 
side the bearings. 
The commutators are so arranged, that, at 
any instant, three pairs of coils are interposed 
in the circuit of. the machine, working, as it 
were; in multiple arc, the remaining pair being 
cut out at the neutral point; while in the 
Gramme machine the numerous armature coils 
being connected end to end throughout, and 
connections being made to the metal strips 
composing the commutator, two sets of coils in 
multiple arc are at one time interposed in the 
circuit, each set constituting one-half of the 
coils on the armature. The commutator con- 
sists of segments of brass, secured to a ring of 
non-conducting material, carried on the shaft. 
These segments are divided into two thick- 
nesses, the inner being permanently secured 
to the non-conducting material, and the outer 
ones, which take all the wear, are fastened to 
the inner in such a manner that they can be 
easily removed when required. 
The commutator brushes, which are com- 


posed of strips of hard brass, joined together 
at their outer ends, are inexpensive and easily 
renewed. The high speed at which these 
machines are run, together with the form of 
the armature, cause the rotation of the latter 
to be considerably resisted by the air, produc- 
ing a humming sound, but otherwise they run 
smoothly, the heating of the armature being 
inconsiderable, not exceeding 120° Fahr. after 
four and three-quarter hours’ run. They are 
simple in construction, all the working parts 
being easily accessible, and the cost of main- 
tenance low. 

The smaller Brush machine is identical in 
mechanical design with the larger, except that 
in the former there are two commutators, each 
of which is connected with alternate armature 
coils. By this arrangement connections can 
be so made as to produce electric currents of 
high or low electromotive force (55 to 120 
volts), or the conductor can be divided into 
two circuits, each of which can be utilised 
for producing its own light, or for performing 
other work. 

In the Wallace - Farmer machine the 
magnetic field is also produced by two horse- 
shoe electro-magnets, but with poles of opposite 
character facing each other. Between the 
arms of the magnets, and passing through the 
uprights supporting them is the shaft, carry- 
ing at its centre the rotating armature. That 
consists of a disc of cast-iron, near the 
periphery of which, and at right angles to 
either face, are iron cores, bound with insulated 
wire, thus constituting a double series of coils. 
These armature coils being connected end to 
end, the loops so formed are connected in the 
same manner, and to a commutator of the same 
construction, as that of the Gramme. As the 
armature rotates, the cores pass between the 
opposed north and south poles of the field 
magnets, and the current generated depends on 
the change of polarity of the cores. It will be 
seen that this constitutes a double machine, 
each series of coils, with its commutator, being 
capable of use quite independently of the 
other; but in practice the electrical connec- 
tions are so made that the currents generated 
in the two series of armature coils pass through 
the field-magnet coils, and are joined in one 
external circuit. This form of armature also 
presents considerable uncovered surface of iron 
to the cooling effect of the air, but its external 
form, in its fan-like action on the air, like that 
of the Brush, presents considerable resistance 
to rotation. In the Wallace-Farmer machine 
there was considerable heating of the armature, 
the temperature being sufficiently high to melt 
sealing-wax. 

The Brush and Wallace-Farmer machines 
were accompanied by lamps, or carbon holders, 
which were thought by their makers to present 
advantages, if not for all machines, at least to 
be especially adapted to the requirements of 
their own; the usual Serrin” lamp, which is 
made by M. Breguet for the Gramme machine, 
did not accompany the latter. The result of 
experiment, however, quickly established the 
suitability of the Brush lamp as the source of 
light from all the machines, and the same lamp, 
with carbons properly adjusted as to size, was 
used for the several trials. 

The lamp is shown in Figs. 1 and 2, in 
which a is a helix of insulated copper wire, 
resting upon an insulated plate, b, upheld by 
the matallic post, c. Loosely fitted within the 
helix is the core, d, partially supported by the 
adjustable springs, e. The rod, f, passes freely 
through the centre of the core, d, and has at 
its lower end a clamp for holding the carbon 
pencil. A washer, h, of brass, surrounds the 
rod, f, just below the core, d, and has one edge 
resting on the lifting finger attached to the 
latter, while the other edge is overhung by the 
head of an adjustable screw stop,z. The metal 
post, c, is supported and guided by a tubular 
post, i, secured to a suitable base plate. 
Attached to the lower end of the post, c, and 
passing out through a slot in i, is the arm, y, 
supporting an insulated holder for the lower 
carbon. 

If now one conducting wire, from the 
machine, be connected to the base plate, and 
the other to the lower carbon holder, the 
current of electricity will pass up through the 
posts, i and c, through the helix, a, rod, f, and 
the carbons, k k, thus completing the circuit. 
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The axial magnetism produced in the helix will 
draw up the core, d, and it, by means of the 
lifting ger, will raise one edge of the washer, 
h, which, by its angular impingement against 
the rod, f, clamps and lifts it to a distance con- 
trolled by the adjustable stop, a, but separating 
the carbon points far enough to produce the 
ee T 

the carbons burn away the increased 
length of the electric arc 8 its resistance 
and weakens the magnetism of the helix, and, 
therefore, the coil, rod, and carbon move down- 
ward by the force of gravity, until, by the 
shortening of the arc, the magnetism of the 
helix is strengthened and the downward move- 
ment arrested. When, however, the downward 
movement is sufficient to bring the clutch- 
washer, h, to the support, l, it will be released 
from the clamping effect of the lifting finger, 
and the rod, f, will slip through until arrested 
by the upward movement of the core, due to 
the increased magnetism of the helix. 
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The normal position of the clamp-washer is 
with the edge under the adjustable stop, just 
touching the support, l, the office of the core 
being to regulate the slipping of the rod 
through it. If, however, the rod, from any 
cause, falls too far, it will instantly and auto- 
matically be raised again, as at first, and the 
carbon points thus continued at the proper dis- 
tance from each other. 

In the lamp used in these experiments, the 

helix was composed of two separate insulated 
wires wound together, so that, by means of 
suitable pin contacts, shown at the top of Fig. 
1, they could be connected either in couples or 
end to end, thus varying the intensity of the 
magnetism of the helix. 

In order to make the measurements as 

accurate as possible, it was found necessary 80 
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to arrange the apparatus that no reflec 
diffused light should fall on the Berea a 
and thus introduce an element of error. The 
arrangement of the apparatus to accomplish 
this is shown in Fig. 8. The electric lamp was 
enclosed in a box, open at the back for con- 
venience of access, but closed with a non-re- 
flecting and opaque screen during the experi- 
| 
| 


ments. Projecting from a hole in the front of 
the box was a wooden tube, b, Gin. square in- 
side and 8ft. long, with its inner surface 
blackened to prevent reflection, thus allowing 
only a small beam of direct light to leave the 
box. This beam of light passed into a similar 
wooden tube, c, placed at a proper distance 
from the first, saat holding in its farther end 
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The difficulties encountered in the measure- 
ment of the light arising from the difference 
in colour, were at first thought to be consider- 
able, but further practice and experience en- 
abled the observer to overcome them to such an 
extent that the error arising from this cause 
is incensiderable, being greatly less than that 
due to the fluctuations of the electric arc. 


7 . 9 


45 , C. 8. 


The committee considered what advantage 
would be gained by using a larger source of 
light than the standard candle, but after 
making several experiments with gas flames 
and the oxyhydrogen light they determined to 
use a standard candle, making corrections for 
any variation in the rate of consumption of 120 
grains per hour. In determining the light- 


FIC 


the standard candle, d. This tube also held 
the dark box of a Bunsen photometer, mounted 
on a slide, so as to be easily adjusted at the 
proper distance between the two sources of 
light. A slitin the side of the tube enabled 
the observer to see the diaphragm. The outer 
end of the second tube was also covered with a 
non-refiecting hood, and the room was, of 


course, darkened when photometric measure- 
ments were taken. The rigid exclusion of all 
reflected or diffused light is believed to be the 
only trustworthy method of obtaining true re- 
sults, and will, no doubt, account in a large 
measure for the lower candle-power obtained in 
these experiments than that obtained by many 
previous experimenters. 


giving power of the current produced by the 
different machines, a continuous run of from 
four to five hours was made, and great care 
was taken to keep the axes of the two carbons 
of the lamp in thesame line. To facilitate ob- 
servations, a focussing lens, e, was attached to 
the side of the box, a (Fig. 3), the axis of 
which lens was at right angles to the beam of 


Ff G.10 Flees. 


light, to the photometer, and an image pro- 
jected upon a screen, enabling the observer to 
note the condition of the carbon points with. 
out distressing the eye. Photographs of the 
points were also taken at the woment of 
making the photometric observations, and care 
was taken that, at the moment of making the 
measurement, there, was no fluctuation or 
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moving from side to side of the electric are. 
Figs. 4 to 11 are full size, exact reproductions 
of the photographs; Figs. 4 and 5 being taken 
when the large Brush, Figs. 6 and 7 when the 
small Brush machine was at work. Figs. 8 
and 9 were obtained when the Gramme was 
supplying the current, and Figs. 10 and 11 
represent the average appearance of the 
carbons when the small Wallace was at work. 
All the carbons were coated with copper. It 
was found that, although there was asluw con- 
sumption of the negative carbon, there was, at 
the same time, a constant ‘“stalagmitic” 
growth produced by particles carried from the 
positive carbon by the action of the electric 
current. The “stalagmites” assumed dif- 
ferent forms, and increased with increase of 
current. They were built up gradually until 
they assumed such a shape as is seen in Figs. 
9 and 11, and then growing narrower at the 
base, the current would be momentarily 
weakened, the lamp would readjust itself, 
and the stalagmite would drop off. Experi- 
ments were also made to determine what effect 
upon the amount of light was produced by 
adjusting the carbons so that the front edge 
of the upper was in line with the centre of the 
lower. The result gave with the small Brush 
2,218 candles for the front, 578 for either side, 
and 111 for the back, ora mean of 871. 


The annexed table will give the results ob- 
tained and other particulars of the machines, 
but the committee considered that reducing 
the figures given by Mr. Douglas to the mean 
or all round light they are still too high. They 
obtained, it will be seen, only 383 candles per 
h.-p. against 438 by Mr. Douglas with the 
Gramme, which, save the consumption of 
carbons, seems to be the best machine taken 
altogether. The electrical measurements were 
made by Professors E. J. Houston and Elihu 
Thomson, but we have no space to reproduce 
them on this occasion. 
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HEAT CONDUCTIVITY OF BADLY- 
CONDUCTING SUBSTANCES. 


T> conduction of heat by substances that 

are poor conductors has recently been in- 
vestigated by M. Less, in the laboratory of M. 
Wiedemann, for the same purpose as Hopkins 
had in view, and by a similar method to the 
one adopted by that experimenter. The sub- 
stances examined were varieties of stone and 
wood. Plates were cut off them and placed on 
the bottom of a vessel equally heated with 
steam. On the other free surface was placed a 
soot-covered copper plate. In a dry inclosed 
space, protected from all external radiation, a 
thermopile was exposed at different distances 
to the radiating copper plate, and from the 
deflections of the galvanometer inserted in the 
circuit, after a short exposure (always the 
same) the heat conductivity of the plate under 
examination was determined. The experi- 
ments were performed with great care, and 
are detailed in a recent number of the Annalen 
der Physik. We give the following table of 
results (in it the conductivity of the best con- 
ductor is put = 1000) :— 


Conduo- 

Substance. Sp. Gr. tivity. 

Marble from the Pyrenees . 2616 ... 1000 
2°629 ... 804 


Saxon granite (containing albite) 


Carrara marble ... ‘ . 2668 ... 769 


Marble from Italy dee . 2682 ... 763 
Basalt of Idar, near Oberstein... 2712 ... 726 
Seeberg fine-grained sandstone 2'130 ... 72 


Granite from the Thuringian 


forest ‘ . . 2545... 713 
Strehlen sandstone . 2324 ... 701 
Red gneiss of Tharandt . 2540 ... 696 
Nephalin—Basalt of Mitterteich 2:853 ... 690 


Serpentine of the Saxon Erzge- 


brige... wile wae . Z418 . 678 
Gneiss of Tharandt iu . 2654 .. 673 
Carlsbaden Shiver sie sie, 2731 ... 5837 
Sandstone of Postelwitz . 1:997 ... 487 
Clay slate from the Schwartal... 2 685 .. 469 
Sandstone with kaolin cement .. 1951. 420 
Common clay TT . . 2'003 .. 275 
Maple wood (with the fibres) . . 0-634 .. 192 
Oak wood (with the fibres) . 0621 . 161 
Box wood (with the fibres) 0 790 135 
Box wood across the fibres 

the rings ay 0 754. 96 
Oak wood across the fibres 

the rings ves . 0:508 ... 86 
Maple wood across the fibres and 

rings... Je Bes . . 0:571 ... 86 
Maple wood across the fibres = 

the rings... ue . . 0'607 ... 85 
Oak wood across the fibres and 

the rings s 071 75 


The numbers obtained for the stones show that, 

| in general, density and compactness greatly 
‘favour the passage of heat: still, the values 
of the conductivity by no means depend on the 
specific gravity alone. The stones of crystal- 
line texture conduct better than those mechani- 
cally mixed, and the stones witb fine grains 
better than those with coarse. The few ob- 
servations made on woods show that in them, 
as was long since demonstrated by Tyndall and 
others, there is a much more rapid passage of 
heat in the direction of the fibres than in that 
at right angles to them. The ratio numbers, 
however, are somewhat different from those 
formerly obtained. 


EXPLOSIONS IN COAL-MINES.—IV. 
By T. Wits, F. C. S. 


“phe four forms of safety lamps described in the 
| last lecture are types of avery largo number of 
‘lamps which have, from time to time, been intro- 
| duced ; each form of lamp bas its own advantages, 
but no lamp is to be found the use of which, under 
. all circumstances, is quite free from danger. Lamps 
| of the original Davy form are the most liable 
to permit the passage of the flame through the wire 
‘gauze. In the Stephenson lamp a danger is apt 
| to arise from the irregularity of the holes in the 
! piste or plates, through which the air enters; these 

oles are drilled by hand, and under these circum- 
| 8tances their accuracy cannot be ensured to the same 
extent as in the macbine-made wire gauze. A 
Stephenson lamp requires to be held in a nearly 
vertical position. In the Clanny form of lamp 
the imperfect supply of air is a difficulty, as it is 
attended with a loss of light. That this is the case 
| is well illustrated by comparing a Clanny with a 


„ Mueseler, in which it is found that, the two 
lamps being almost of the same character, the better 
air supply in the Mueseler is coupled with an 
increased amount of light. 

The following comparative experiments, which 
were made with a view to these lectures, exhibit the 
relative photometric value of these four lamps; the 
loas of light is also shown when the flame is sur- 
rounded by tho gauze, or gauze and glass :— 


A Sperm Candle burning 120 grains per hour 


= 1 Oil Lamp. 
Loss or gain in light on 
surrounding the flame 


with pee Uber partot 
the lamp. Per oent. 
6 ” (Naked = 308 
“Davy YComplete = 146 = 63 loss. 
75 Naked = 36 
‘“ Stephensen Complete = 131 = 64 loss. 
oc 7 Naked = 378 
snoy Complete = 296 = 21 loss. 
“ Muescler ” Naked = 368 
uescler Complete = 385 = 4 gain. 


The observations were made by meaus of a Bun- 
sen’s photometer, and the lamps used were ordi 
working lamps, but new. In this table it is seen 
that, when the naked light is inclosed within the 
lamp, there is a considerable loss of light in each 
cage, except that of the Mueseler, and the remark- 
able difference in this instance must be attributed to 
the more perfect supply of air in this lamp. Prac- 
tically, the placing of the glass and gauze round a 
Mueseler lamp makes no daens in the amount 
of light obtaiued. 

Occasionally, for special purposes, shields or reflec- 
tors are placed entirely or partially round the lamps 
on a level with the flame, but their advantage is very 
doubtful. Before quitting this subject, a ferm of 
lamp, which is in extensive use in Scotland, must be 
mentioned. This lamp js called a gauze lamp, and 
is of a somewhat primitive construction; it is mach 
larger than the other forms of lamps, the outer case 
consisting entirely of unprotected gauze. This gauze 
cylinder is about 8in. high by 3}in. diameter ; a lamp 
with a flat wick is used, and mora light is obtained 
from it than from the ordinary Davy, but its safety 
is not so great; the considerable space within the 
lamp forms an element ef danger in the event of its 
being exposed to an explosive atmosphere. This 
description of lamp was in use at the Blantyre 
Colliery when the terrible explosien took place last 
October. 

Vegetable oils are mostly used in lamps, but in 
some cases the rock or mineral oils have sub- 
stituted; there is a prejudice against these latter 
which has prevented their common adoption, 
although the saving in cost, the cleanliness in use, 
and the much greater amount of light obtained, are 
decided advantages; it is probable that these im- 
portant considerations will eventually lead to their 
more general use. A lamp burning a mineral oil 
gives more than twice as much light, under the same 
circumstances, as one of the ordinary character. 
Some lamps burning. the lighter mineral oils are 
constructed without wicks, a small piece of cotton- 
wool or sponge serving the purpose of a wick for 
an indefinite length of time. When lamps are used 
with these oils, care and caution must be exereised 
in the storage of the material, and in the filling of 
the lamp. 

Although the introduction of the Davy lam 
marks a very important era in the working of coal. 
mines, it singularly happened that instead of at 
once largely decreasing the accidenta from explo- 
sion, these in the immediately succeeding years 
became greater. The Davy lamp was introduced 
and adopted in 1815, in the 21 years previous to 
which the average annual loss of life by explosion 
was 23, but in the 15 years subsequent to its inven- 
tion there was an increase, the yearly destruction 
being 28; this fact, although remarkable, is 
accounted for by the false notion of absolute 
security in the use of a Davy lamp which was held 
at the time, and which led to the immediate open- 
ing up and working of dangerous places which had 
previously been abandoned. 


Dangers connested with the Use of Safety 
Lamps. 

From what has been already said it will be 
gathered that safety lamps can be by no means 
implicitly trusted to prevent an explosion; much 
care is required in their construction and ase, as 
any defect or failure in the lamps may be, and fre- 
quently has been, the source of much danger. Every 
lamp supplied to a mine shonld, in its vital part, be 
of the best manufacture, and much care should be 
taken in putting the various parts of the lamp 
together. Lamps, as a rule, do undoubtedly leave 
the workshop in an excellent condition, but ooca- 
sionally, from some perhaps cxceptional cause, a 
defect occurs, which, if not aftcrwards detected, 
may be tho source of accident. A short time ago 
some Stephenson lamps were tested in the North of 
England, and in one batch several lamps were found 
which would kindle an inflammable mixture on the 
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outside with the greatest ense; the Stephenson is 
liable to this defect owing to the difficulty (already 
mentioned) of making the small holes nriform. It 
may be suggested whether it would not be possible 
to practically te-t every lamp in an explosive atmo- 
sphere before it is sent away from the manufacturer’s 
premises. The defects in the lamps which oceasion- 
ally occur during the manufacture, are, however, 
of small moment when compared with those that 
arise afterwards through the wear and tear of use. 
After every time of using a lamp should be tho- 
roughly inspected; this is, at the present time, 
supposed to be carried ont. The Coal Mines Regu- 
lation Act requires the lamp to be inspected by a 
competent person before such lamps are carried 
into the workings, but in too many instances this 
inspection is the barest matter of form; per- 
haps husdreds of lamps have to be examined 
within a very short time, and the most casnal 
observation has to suffice; it is by no means sufi- 
cient to observe whether the lamp is locked or 
not; the state of the gauze, and of the lamps gene- 
rally, requires more than a superficial examination. 
Want of cleanliness is in itself a source of evil. If 
oil and dirt be al'owed to remain on the gauzes, 
apart from its rapidly causing deterioration, it ia 
found that a flame will more readily pass thronch 
such a gauze; a lamp should al-o be properly 
trimmed before entering the mine, as in this way the 
temptation which a miner has to open his lamp to 
improve the light is lessered, It is the custom in 
some districts for the miners to provide their own 
lamps, and te retain them in their possession when 
not in the pit; this, without doubt, is a bad prac- 
tice; it eannot be expected that a miner will go to 
more expense than he can help. and as to him pro- 
bably all lamps are much alike, he is sure to get one 
from a fellow-miner, or from some second-hand store. 
The care and cleaning of the lamps also is not well 
left to the miners themselves ; a property authorised 
and competent person or persons should have the en- 
tire control of the lamps when not in use. A miner’s 
notion of cleanliness is not always satisfactory. 
An instance occurred in the North in which a miner, 
in order to cleanse the gauze of a lamp from oil 
and dirt, removed it and thruat it into the midst of 
a fire, replacing it after the combustible matter 
had been burnt away; it nced hardly be stated 
that such a gauze would afterwards be most 
dangerous, both from the cnlarging of the holes, 
and from ihe extreme brittleness of the wires. 
Another and much to be regretted cause of danger 
in the use of safety lamps arises from unauthorised 
tampering with the lamps; opening a lamp in an 
unsafe pit is a most serious evil, and when the 
trivial causes are considered for which this is 
done, the subject ie rather disheartening. Smoking 
is one of the most general causes of opening the 
lamps, and althoush in most cases strictly and wisely 
robibited, is 2 source of constant trouble, and it is 
be feared will continue eo until the miners can be 
made to feel their responsibility. Rules and regula» 
tions on the subject are evaded in the moat terribly 
reckless manner, even in circumstances where it 
might be suppored the miner's own knowledge would 
quicken his sorsa of danger. Where the wilfulness 
er negligence of one man may bring disaster and 
possibly destruction to large numbers, it is surely no 
Injustice or hardship to ask that when such a case is 
discovered, and the offender is called to account, a 
severe punishment sbould be inflicted; too often, 
however, such cnlprits escape with the payment of a 
slight fine. Within the last fortnight (January 23) 
two miners have been fined at the Burslem Police- 
court for actually smoking in a place in a mine in 
which at the time there existed explosive gas. A pipe 
may be lighted from an ordinary Davy lamp without 
opening it, if the lamp be tilted on oue side and the 
Pipe is placed close against the gauze; the operation 
is, however, by no means free from danger if gas 
exists in the neighbourhood ; to obtain a light from 
the other descriptions of lamps, the lamp must be 
taken apart. The lichting of pipes, although the 
most general, is not the only cause of tampering with 
the lamp ; the amall amount of light which even the 
best of them give offers an inducement for the 
removal of the gauze in order to obtain the 
full benefit of the naked light, also when 
the fuse of a blasting shot has to be fired 
frequently the lamp top is removed; this is not 
really necessary, as a hot wire, which may be 
heated through one of the meshes of the wire 
gauze, would be quite sufficient. Special care is 
necessary with the lumps on the occasion of shot 
firing, as it may be the case that while there is no 
appreciable amount of gas near the spot before the 
explosion, this state of things may not exist after- 
wards, and supposing a lamp to have been taken 
apart and not put together again, a serious result 
may follow. It is certain that this tampering with 
the safety lamps by those who should exhibit the 
most care forms one of the most serious evils against 
which colliery proprietors have to conterd; experi- 
ence, which is generally the most succeseful teacher, 
seems here to fail, and the plea of ignorance in very 
many cases cannot certainly be justified. An in- 
credible number of cases of the most reckless care- 
lessness, resulting sometimes in a catastrophe some- 


times not owing to circumstances out of the miner’s 
knowledge or control, might be placed on record, if 
any good might be hoped from so doing. This state 
of things haa rendered it nece-sary that any precau- 
tiobnry measures which can be applied to the lamp 
iteelf shall be adopted, and hence in all lamps 
ordinarily in use in any fiery mine a locking 
arrangement is attached, which is intended to pre- 
vent the lamp from being taken apart with im- 
punity, s0 as to expose the light, or, if so taken 
apart, to insure that the fact sball afterwards be 
revealed. This affords a certain mesure of 
safety, but entire reliance upon it bas, in most 
cases, become a trust in a very broken reed. 
Various locks have been introduced, each claim- 
ing special advantages, and many forms are 
in constant use; they are intended either to pre- 
vent the Jamp from being opened at ail, except 
by authorised per-ons, or, if taken apart, to 
cause the fact to be afterward: readily detected; or, 
lastly, if un attempt is made to expose the light, to 
cause it to be extingnished in the operation. 

The Coal Mines Rozulation Act requires that In 
every working approaching any place where there 
is likely to be an acenmulation of explo-ive gas, no 
lamp or light, other than a locked satety lamp, shall 
be allowed or used; avd whenever safety lamps are 
required by this Act to be used, a competent person, 
who shall be appointed for the purpose, shall exa- 
mine every safety lamp immediately before it is taken 
into the workings for use, and ascertain it to be 
secure and securely locked, and in any part of a mine 
in which safety lamps are so required to be naed they 
shall not be used until they have been so examined 
and fonnd secure and securely locked, and shall not 
without due anthority be unlocked.” The locking 
arrangement here contemplated is undoubtedly some 
apparatus which shall prevent the expo-ure of tbe 
flame by an ordinary miner. The readiest method, 
and the one largely adopted for this purpose, is so 
to fasten the upper part of the Jamp or gauze ceylin- 
der to the lower part or lamp vessel, that the two 
cannot be separated without a kcy or special instru- 
ment, to be retained by those with whom the autho- 
rity rests. The ordinary screw“ lock is an illus. 
trat ion of the way in which this is practically 
done. The two parts of the lamp are joined by a 


screw thread ; above or below this thread is a groove | 


cut round the circumference; the upper part of the 
lamp carries a counter sunk serew plug, which, when 
the lamp is fitted together, ean be serewed into 
the groove, and afterwards the lamp cannot ba 
separated or opened without the first removal of 
this plug. The success of this arrangement, as far as 
the tampering with the lamp is concerned, depends 
almost entirely upon the kind of key required to 
loosen this screw plng; usually thia key is simply 
a piece of round iron or steel with a slit in it, fitting 
to the head of the screw, the imitation of which is 
most easy, and a varicty of impromptu instruments 
may be substituted for it—such as au iron nail or 
a penknife with a slit cut in it, or two nails fastened 
together, &c.; also after a time the screw is apt to 
become loose, when not even these means need to be 
resorted to to open the lamp, as the point of almost 
any solid body can be made to turn the screw sufti- 
ciently to allow the lamp to be taken apart. The 
largest number of locks adapted to ordinary safety 
lamps are of this pattern, which it must be acknow- 
ledged is not by any means sati-fuctory. It is rather 
sud to have to admit that so little faith can he 
placed in miners with respect to this matter of locked 
lamps, for it appears that, however carefully a lamp 
may be so guarded, the ingennity of the workmen 
willcompass thematter, and find a means of breaking 
the rules. At an explosion which took place at 
Talk'e-o'-the- Hill, in 1867, in which 80 persons were 
killed, 27 false lamp keys were found on the bodies. 

In some forms of lamp a powerful spring replaces 
the screw plug ordinarily used. 

Magnetic locks huve also been proposed, and 
occasionally used, an iron bolt fastening the lamps 
together, which can only be withdrawn by the action 
of a powerful magnet; practical difliculties, however, 
occur in this arrangement. 

In the Scotch gauze lamps a simple padlock, pass- 
ing through two eyes, one in the upper and the other 
in the lower part of the lamp, is used. 

Other forms of lock seek to prevent the tampering 
wita the lamps by rendering detection certain, on 
which, of course, a severe punishment should 
follow. One form of these detector” locks con- 
sists in joining the two parts of the lamp together 
with a bayonet joint; when this is done a lead plug 
is passed through an eye in each part, and, bya pair 
of nippers, is squeezed together, and impressed with 
some form of seal. Betore such a lamp can be 
opened this lead plug must be cnt, and its replace- 
ment, if it carries a stamp, is difficult. 

As the aim of all forms of locking apparatus is to 
prevent the exposure of the light, attention bas been 
given in many cases to some arrargements whereby 
the light shall be extinguished whenever the lamp is 
opened. Iu some, by means of a lever an extinguisher 
is brought down upon the wick when the oil vessel is 
unscrewed; in oil lamps, however, apart from the 
difficulty of maintaining the apparatus in working 
order, the flame is apt to be persistent, and if the 


operation of opening is done quickly it may still he 
alight when the lamp is taken apart. In lamps 
burning mineral oil the effect can be more ensily 
accomplished, and a lamp, the flame of which is 
always extinguished before it ean be exposed, bas 
lately been introduced, called tha“ Protector” lamp: 
this lamp is the invention of Mr. W. E. Teale, to 
whose kindness I am indeted for several of the speci- 
mens exhibited. Surrounding the tube of the lamp 
carrying the wick is a second brass tubo ; before the 
lamp can be opened the oil vessel has to be un- 
screwed from the body of the lamp; this operation 
draws the wick and the flame down through the outer 
tube, the proximity and cooling effect of wkich in- 
variably extingui-bes the flame before it can be with- 
drawn; a spring boit retains the outer tube in its 
place, and the bolt can only be released after the 
lamp vessel has been taken apart, and, consequently, 
wheu the flame is out; in practice the lamp works 
quite successfully, and J believe ita adoption is in- 
erensing. Auy of the ordinary forma of locking 
upparratus may be attached to it, but without these 
meuna it would appear to fulfil tho spirit of the 
Mines Regulation Act, if not the letter. 


THE MICROPHONE.* 


HERE is nothing new in the fact that, if « 
telephone be placed in circuit with a battery or 
other generator of electricity, sound will be heard on 
the telephone each time the circuit is completed or 
broken, which can be easily done by separating the 
wire forming part of the circuit and holding one end 
in each hand, and making or breaking by touching or 
separating the two ends. The magnitude of the 
sound en the telephone will of course be in proportion 
to the magnitude of the power employed, and may be 
like the fall of a pin or the report of a cannon. 
Instead of making or breaking the circuit as I have 
described, what is technically known as a commuta- 
tor or key may be employed. Tho beam of a balance 
which the hundreith part of a grain would turn 
makes a very sensitive commutator. 

It follows as a matter of course that, if any sensi- 
tive commutator be placed on a vibrating- board or 
any convenient substitute for the same, the slightest 
vibration wil! cause the commutator to oscillate, and 
thus make or break the circuit, and the intensity of 
the sound produced depends, as before, upon the 
amount of battery power employed. 

M. Fromont was kind enough to show me, some 
eighteen years ago, over his workshops in Paris; and 
in one room, amongst many of the instruments, there 
was a very sensitive commutator, which in some 
way was concealed in the wall of the room. He 
requested me to stard, as well as I remember, about 
eix feet from the wall fucing me, and to agitate the 
atmosphere by ejectirg a breath as though in the 
act of giving a low whistle. Each time I did so 
there came from some other part of the building a 
sound similar to that produced by striking a large 

ong. 
È I had repeated successfully with a simple commu- 
tator most of the experiments reported to have been 
made by Professor Hughes, but I was still in doubt 
whether I fully understood the subject or not, as I 
had read of two wave-currents running threugh the 
cireuit—one of electricity, the other of sound vibra- 
tions,“ Kc. I was, therefore, pleased to have the 
opportunity of witnessing the experiments, and 
hearing the lecture on the microphone, given by Mr. 
W. H. Preece, assi-ted by Professor Hughes, at the 
Society of Telegraph Engineers, on the evening of 
the 23rdult. Inthe discussion which followed thera 
appeared to bea difference of opinion as to the luw 
on which the microphoue acted, but if I had required 
further evidence to strengthen my assertion that the 
microphone was simply a sensitive commutator, ] 
should have found it in the experiments which were 
exhibited. Mr. Preece told us that Professor 
Hughes's first experiment was to include a length 
of copper wire in circuit with a battery and tele- 
phone. While fo placed he plucked at it, talked to 
it, and stretched it without effect, until the wire 
broke, and then he heard a slight sound at the tele- 
phone, and he reproduced the sound whenever he 
rubbed the ends of the wires together. That being 
80, what can molecular changes in the material, anc 
two wave - currents running through the circuit—one 
of electricity and the other of sound vibration—have 
to do with it? Mr Preece then exhibited the experi- 
ment of placing a timepiece on a vibrating board, 
when the beat of the pendulum could be distinctly 
heard on the telephone at the most distant part of 
the room; but when the clock was removed from 
the board no such sound was audible, and why: 
Because on the board was fixed a sensitive commu- 
tator which was affected by the vibrations of the 
pendulum, and this kept up a continuous make and 
break of a circuit in which were placed the battery 
aud telephone. Again, when Professor Hughes wrote 
an imaginary letter ou the vibrating-board, of course 
the pressure of the pen affected the commutator, and 
a sound was produced on the telephone. When he 
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disconnected the commutator nothing was heard but 
the scratching of the pen upon the paper. 

Mr. Preece stated that Professor Hughes had ob- 
tained wonderful results from placing his gold watch- 
guard in the circuit and shaking it. Of course it 
would beso. The chain so placed would be analogous 
to an intermittent contact. I would illustrate what 
I mean by intermittent contact by what occurred 
some years ago in an underground wire which was 
laid in a trench two feet deep by the side of a 
railway. It wasa copper wire covered with gutta- 
percha; the wire was broken, but the two ends 
pressed close together, and did not show any signs 
of being broken until a train passed close by the spot 
where it was laid, and then the vibrations caused by | 
the motion of the train produced the intermittent 
contact. The same remarks will apply to the five | 
pieces of mercurially-prepared carbon which were 
enclosed in the glass tube, and used by Professor 
Hughes as a microphone. 

When a telegraph operator is sending a message 
to be received on the Morse instruments he works 
the commutator, or key as it is more frequently 
called, with his hand, and gives time-contacts—that 
a to say, to form a dash the contact remains double 
the time n to form a dot. Professor 
Hughes, if I understand it rightly, has discovered 
that, by allowing the breath to impinge upon a sensi- 
tive commutator, contacts of varying duration are 
made which are faithfully reproduced in correspond- 
ing sounds upon that marvellous instrument, the 
telephone. This is an important discovery, and must 
henceforth identify Professor Hughes with the 
telephone. By this discovery the telephone at once 
becomes a thoroughly practical and useful instru- 
ment, not only for telegraphic purposes, in the 

i acceptation of the term, but it can be 
utilised in endless ways. By the magnitude and 
number of beats on the telephone the engineer can 
learn the amount of vibrations caused by heavy 
weights passing over new or old structures ; a soldier 
can discern the approach of a enemy miles distant, 
and, whether it be the tread of cavalry or the rattle 
of artillery, it can be distinctly distinguished. By 
these commutators, or microphones, being oon- 
veniently placed in the room where an eminent man, 
sa to an andience on 


; Joa a ki 
nuaa or other eub Os can be as distinctly 


scientific or other subjects, 

heard by an audience assembled in any room where 
a telephone ‘is placed in the same circuit. If the 
microphone will do all that its discoverer claims for 
it there is no reason why friends or foes should not 
be äble to Converse with each other, although 
thousands of miles of land or sea may divide them. 
The low current genérated 
sufficient to overcome the electro-static induction of 
submarine cables or underground wires, but, with 
the microphone as a sender, the electro-motive force 
can be whatever is ired. Professor Hughes by 
this discovery has added an important leaf to the 
branch of our electrical knowledge, and I most 
heartily congratulate him. 


agree 
THE REACTION TELEPHONE.* 


By Prors. ELINU THOMSON AND EDWIN 
J. HOUSTON. 


N the course of iments on various forms of 
telephones we have developed an apparatus 
which combines in its action certain principles not 
heretofore used in the construction of these instru- 
ments. By the employment of our form of telephone 
we have obtained a marked increase in the volume 
of the sonnd, er with an improvement in its 
quality. The ins ent used by us was constructed 
as follows: — In the figure, the sheet-iron diaphragm, 
D, supports at its centre a small point of some re- 
sisting material, P, suoh an plumbago. The point, P, 
dips into a mercury globule, G, placed in a suitable 
cavity in the end of the iron core, M, nearest the 
diaph . The iron core has on it a primary coil, 
T, which forms part of a battery circuit, in which 
are included the variable resistance, P G. Suitable 
screws at S and P allow proper adjustments to be 
made. Surrounding the mary coil, T, is a 
secondary coil, C, which is included in the line 
circuit. This instrument can be used both as a 
transmitter and as a receiver. Its operation as a 
transmitter is as follows: — By speaking into the 
mouth. piece, A, the diaphragm, D, is set into vibra- 
tion, thus causing the point, P, to dip to a greater 
or less extent into the mercury globule, G. The 
latter being in the circuit of the primary wire, T, 
the currents therein are varied in accordance with 
the movements of the point, P. If, for example, the 
point, P, is so moved As to dip more deeply into the 
mercury, an increase in the primary current follows, 
thus producing an increase in the magnetism of the 
iron core, causing a still further approach of the 
diaphragm and further increase of current—this 
action continuing until a position of equilibrium is 
reached between the attraction of the core and the 


by the telephone is not primaty 


of the core, and further recession of the diaphragm 
consequent thereon, with a further decrease of 
current. The charges thus produced in the primary 
current and in the magnetism of the core give rise to 
inductive currents in the secondary coil which pass 
into the line and the receiving instruments. The 
induction currents so produced are still further 
intensified by the movements of the diaphragm to 
and from the core as in the ordinary magneto 
telephone. Since the inductive effect of the 
diaphragm produces a current in the secondary wire 
in the same direction as that producod by an increase 
in tbe primary current, these two are combined ina 
single intensified current. 
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From the foregoing description it is evident that 
any variation in the primary current consequent on 
the motion of the diaphragm reacts to Increase such 
variations; while the induoed current in the 
secondary still further reacts to increase that pro- 
duced by the inductive action of the diaphragm. In 
view of these facts, we call qur instrument the re- 
action telephone. We have found by actual trial 
that an instrument constructed identically the same 
as that just described acts admirably as a receiver. 
Instead of the mercury globule and plum point 
as described, it is evident that any method of vafying 
the primary current the movements of the 
diaphragm may serve the same end. Used as a 
transmitter, the instrument described gave remark- 
ably good results, even though the speaker was 
situated at some distance from the instrument. In 
this form of telephone it is evident that the best 
results can only be obtained by properly proportion- 
ing the resistances of the various parts of the 

maty and secondary circuits. The improvement 
in the quality of the voice, as given by this instru- 
ment when used as a receiver, is probably due, 
among other causes, to the slight damping of the 
middle of the diaphragm, which thus partially pre- 
vents the strengthening of the metallic notes of the 
diaphragm. 3 


*, 


a 
THE INJECTOR.* 


3 G steam from a boiler at a given pressure 

and causing it to drive water into that boiler 
at the same or a higher pressure would seem at first 
sight paradoxical. But we must remember that we 
do this very same thing with the ordinary steam 
“ donkey ’’ pump, and the mystery lessens, the 
wonder becoming that it can be effected without any 
differentia] areas of pistons, &0., and by a simple 
arrangement of tapered tubes. We propose to show 
that it is not at all like“ lifting one's self up by the 
bootstraps,” but is just as philosophical and un- 
mysterious as any other operation and result in steam 
eae There is no ‘‘ perpetual motion about 
i 


Suppose we have a conical tube, A (Fig. 1), dis- 


elasticity of the diaphragm. On the recossion of | charging steam through a chamber, B, with con- 


the diaph 


„ Opposite effects follow—namely, | tracted orifice, D, and a diverging tube, E, all three 


weakening of the primary current, of the magnetism | placed exactly in line. If the chamber, B, is closed 


* From the Polytechnic Review, 


* From the Scientific American. 


the air in it is rarefied, and causes water to flow up 
through the tube, C, if proper connections be made. 
This water condenses the steam, and the two finids 
pass out through the diverging ‘‘ Venturi” tube, E E. 
If this last be sufficiently ‘‘ flaring’’ and the course 
of the jet unbroken, the water will be able to rise in 
the tube, E E, to a height (or against a pressure) 
proportionate to the amount of taper of the diver- 
ging cone. If the tube widens, say, from a in 
section to b, this pressure of the water column will 


be equal to z times the difference between the 


atmospheric pressure and the square of the smaller 
section divided by the square of the greater. It is 


common to make this ratio of diameter 4 = 0°16; 
then 2? = 0-0256, and asl — 00256 = 09744, 
we have the height in feet corresponding to the 
water pressure, H = 25 x 0˙9744 


But we may wish to make the taper ratio , 


greater, ao as to make H greater; and we may 
assume 25 = this height. 


The mixed jet must be kept at such a low tempe- 
rature as not to be vapourised in the second chamber, 
G—that is, lees than 212° Fah. (= 100°C.); other- 
wise steam will eseape from the pipe, H, if there be 
suck a discharge. 


„ R. 
condensed by water in the first ber (A), and to 
keep the temperature of the mixture lawer that 
of corresponding saturation at the mean pressure 
that there is in the second chamber (G). Gf G 
communicate with the air this temperature of satu- 
ration is 212° Fah.) If the feed su ply be lower 
than the steam jet (as in the davai). there will be 
in B a mèan pressure correspondingly lower than 
that of the atmosphere. If the feed supply be higher 
there will be a corresponding increased pressure. 

the chamber, G, communicates with the air, the 
temperature of the liquid jet entering it will be lower 
than 212° Fah. Wecan obtain at will either quantity 
or velocity (that is, pressure) of conveyed water. 
Raising the N of the supply water in- 
creases the quantity of oohveyed water, and lessens 
the velocity of the mixed streams. Lowering the 
temperature of the mixture rapidly increases the 
proportion of conveyed water. At 212° Fah. the 
water has maximum velocity and is in minimum 
quantity. With dry steanr the proportion of con- 
veyed water increases over that obtained with web 
steam. The injector is a much more economical 
boiler feeder than pumps are ; but, considered simply 
as a-water-raiger, its duty is comparatively low 
(about $ that of the pump), most of the heat of the 
steam being employed in raising the temperature of 
the feed. To get the best mechanical performance 
out of an injector we wish to place it as high up as 
possible. is diminishes the pressure in the 
chamber, G (if closed), and lowers the tem ture 
of the steam jet—that is, the temperature of satura- 
tion due to the reservoir pressure in G. The work 
of getting the water into G will then be just as in a 
suction pump, and practicable up to about 25 or 26 
feet lift. is will give the greatest possible fall of 
steam temperature between the boilerand the injector 
orifice, and thus secure the highest mechanical 
effect attainable here; and an injector working thus 
will differ from one doing ordinary feeding, with 
steam about 212°, just as a condensing engine differs 
from a non-condensing. 

The water-raising performance of the injector 
increases rapidly with great heights, and on account 
of its great convenience the machine is hence good 
for draining mines, &. It should be remembered 
that it is best for this purpose to give it all the 
height of draught it will stand. A water jet may be 
substituted for a steam jet, and we may consider 
water jet injectors at some other time. 

Using several successive funnels, Fig. 2, has the 
useful effect of permitting the water raised to arrive 
at the injector with considerable velocity. The jets 
may be used as a condenser, and then me an 
ejector. An injector may be used to advantage in 
working a hydraulie press, where a pump of sufficient 
power is lacking. e very causes of weakness of 
the steam injector as a draining pump (the dispro- 
poreon existing between the possible and the actual 
ifting height of a liquid, and also the disproportion 
between the specific gravities of the steam and the 
liquid raised by it) make it a more satisfactory 
device for a gas pump. The exhaust nozzle of a 
locomotive is an instance of an injector used asa gas 
pump ; the employment of an intermittent jet being 
found an advantage for the purpose named. The 
injector is also used as a blower and ventilator, in 
which case it is maya gas pump. One of the most 
important steps in the progress of the injector is its 
special adaptation to locomotive feeding, &., by 
employing two devices—one a lifter, calculated for 
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tke difficult suction and the varying steam pressures, 
the other a forcer, taking the water from tha lif 
and putting it at any desired temperature or pressure 
into the boiler. The beauty of this combination is 
that by using only part of the steam in the lifter the 
increase of temperature of the water is very slight ; 
the supply may, therefore, be quite hot without 
bringing the temperature in the condensing space u 
to 194° Fah. (about the maximum). Also the forcer 
is fed under invariable pressure by the lifter, and is 
not dependent upon variable degrees of vacuum. No 
Watt's regulation is thus necessary. 


. AA d en 
PLIOCENE MAN. 

E the report of a lecture delivered at 
Cambridge, Mass., by Prof. . D. Whitney, we 

learn that his subject was the Californian Pliocene 
Man, become famous through Bret Harte’s 
verses, as well as by more elaborate discussion. The 
lecturer began by giving some account of the general 
geology of the Sierra Nevade. Granite is found in 

o foot-hills of the western slope, while much of 
this slope is made up of auriferous slates, succeeded 
onthe crests by granite. Such were the principal 
surface rocks until the Pliocene epoch, and this 
surface had been deeply eroded by the rivers of that 
and previous epochs. During the Pliocene Cali- 
fornia and Oregon became the theatre of the most 
tremendous volcanic activity that has devastated the 
fate of the globe. The valleys of the rivers on the 
Sierra were filled, And much of the country, particu- 
larly towards the north of California, was entirely 
buried in lava and ashes. Since then, the rivers 
seeking new channels, have made for themselves 

canons, leaving their old beds deeply buried 
the lava. These old buried river gravels are 
very rich in gold, and extensive tunneling into the 
sides of the mountains and under the old lavas has 
deen done. In one of these old river bottoms, under 
the solid basalt of Table Mountain, many works of 
haman hands have been obtained, as well as the 
celebrated human skull of the Pliocene, now so well 
known in connection with Brown of Calaveras.” 
The age df these deposits nnder the lavas is known 
to be Pliocene on account of the remains of the con- 
tem usly buried flora and fauna, which were 
almost totally ynlike the flora and fauna of California 
dt the ent time. That the skull was found in 
these old, intact, cemented gravee has been abun- 
ganty proved. by evidence that cannot be gainsaid. 
At time it came into the speaker’s hands, the 
skall was still imbedded in a great measure in its 
original gravelly matrix; in this condition it was 
taken by him to Cambridge, where, under hi 
charge, and in the presence of Professor Jeffries 
Wyman, of Harvard University, and Professor W. 
H. Brewer, of Yale College, the imbedding matrix 
was chiselled away. In aud about the skull were 
ound other human bones, including some that must 
ve belonged to an infant. Chemical analysis 
shows that it is a true fossil, its organic matter 
being almost entirely lost, and the phosphate of 
lime replaced by carbonate of lime. 

So far as human and geological testimony can at 
present go, there is no question but that the skull 
was found under Table Mountain, and is of Pliocene 
age. However thoroughly the vast antiquity of man 
upon the globe is proved, the acceptance of this 
particular discovery as a fixed fact is retarded by 
the Theologians and Darwinians. The reason of 
the opposition of the latter is because the skull 
might belong to an Indian of the present day, so far 
as its form is concerned. Therefore it lends no 
support at present to the Evolution theory. The 
vast antiquity of man does not rest on this alone, 
but on many similar discoveries, both in America 
and Europe. The lecture says, the New York 
Tribune was well illustrated by maps and sections, 
and was also enlivened by the presence of Brown 


© Microphone in the Pulpit.—A young 
gen an, well known in connection with a firm of 
telegraph engineers in Halifax, farnishes the follow- 
pre Pera de pa account regarding the microphone :— 
s$ t Sunday, a microphone was placed in the pulpit 
of a chapel in this town, and connected by a private 
telagrach: line running by with the residence of a 
gentleman over a mile distant. Every part of the 
service was distinctly heard at the gentleman’s 
house, with the exception of a few words rendered 
indistinct by the preacher becoming a little excited, 
ing the 5 the presence of which 
ho never dreamt of, or he might have been somewhat 
nervous at the idea that his sermon was being con- 
veyed away, he knew not whither. So faithfully did 
the microphone do its work that the chapel-keeper 
was heard to close the doors after service, walk up 
the aisle, and up the pulpit steps, in conversation 
with some one else. During the week experiments 
have been made in the schoolroom of another chapel, 
And the singing of the scholars was transmitted and 
rotrautinitted over a number of telegraph lines with 
remarkable clearness. The idea is about to be pat 
to practical use, the gentleman already referred to 
having given instructions that his house should be 
connected with that of a gentleman near, in order 
that an invalid may hear the service from one of the 
churches in the town.“ — Halifax Guardian, 
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carefully observed, and Prof. Young fancied that the 
rice grains in the neighbourhood of the limb appeared 
to be lengthened out radiully, which was just the 
contrary effect from that which might be expected if 
the planet were surrounded by a refracting atmo- 
sphere, and he was inclined to think that the phe- 
nomenon was wholly subjective. The colour of the 
disc, when viewed with a Merz polarising eyepiece, 
appeared violet, exactly similar to the colour of the 
nuclei of sunspots. ; 

Mr. Ranyard read a letter from Mr. Prince, of 
Tunbridge Wells, calling attention to an obzervation 
which he had made in the year 1867, and which he 
had described in a letter to the Astronomical 
Register of that year. The planet Mercury was at 
the time near to its greatest elongation, and on 
examining it in the daytime with a Sin. refractor he 
had seen a bright spot a little to the south of the 
centre of the planet. A friend in the neighbourhood, 
whose attention he had called to the phenomena, had 
also seen the bright spot with another instrument, 


Mr. Christie read a paper on the bright lines oF 
interspaces between dark lines in the solar spectrum 
in the neighbourhsod of the G line, which have 
been attributed by Prof. Henry Draper to the 
presence of oxygen in the sun. Mr. Christie 
showed a drawing of that part of the spectrum 
which he made with the Greenwich half-prigm 
8 actroscope. He found that, when this region of 
the spectrum wag examined” with high dispersion, 
the bright lines appeared very broad, compared 
with the dark lines, aud that they did mot appear 
at the edges, as might be expected if 


SCIENTIFIC SOCIETIES. 


ROYAL ASTRONOMICAL SOCIETY. 


1 last meeting before the long vacation was 

held at the Society’s rooms, Burlington House, 
on Friday, the 14th inst., Prof. Cayley, vice- 
president, in the chair. The following gentlemen 
were elected fellows of the society :—M. Edouard 
G. Deville, Quebec, Mr. John Frederick Main, B.A., 
D.Sc. University College, Bristol. 

Prof. Adams explained on the black-board, a 
remarkable property which he had discovered, of 
the analytical expression for the constant term in 
the reciprocal of the moon’s radius vector, or what 
is commonly called the constant term of the moon’s 
horizontal parallax. 

Captain Tupman read a paper upon the measure- 
ment of the photographs of the transit of Venus. 
The photographs of the English Government expedi- 
tions have all been taken with similar photo- 
heliographs, made by Dallmeyer. Theimage of the 
sun has been enlarged by secondary magnifiers to 
39in. in diameter, and a series of measurements 
have been made to determine the distortion of the 
photographs at the parts of the plates where the limb 
of the sun and the limb of Venus fall. The results 
of these measurements show that there is very little 
difference in the distortion of the different instru-. 
ments. The photographs of the transit were then 
taken and marked by Mr. Burton and Captain 
Tapman independently, with lines indicating the | to d 
direction of the diameter joining the centre of Venus | they were really bright lines, and not partè of the 
and the centre of the sun, and in this they found | continuous spectrum cut out or left by dark lines. 
that there was hardly any perceptible difference | Besides this, he found that thera were certaif fine 
between their two estimates ; but when they came to | dark lines towards the middle of each of the bright 
measure the distances between the centres the lines or spaces: This, he thought, rendered the 
discordances between Mr. Burton and Captain | hypothesis that Moy were bright lines, still more 
Tupman were so great that it was evident that their dificult, as one would have to assume that the oxy- 
measures would be quite useless for the purpose of | gep lines were each double, and were only separated 
determining thé sun’s distance. by a very fine sharply -defined interspace. Another 

The Astronomer Royal said all the preliminary | point to which he wished to draw attention was, that 
investigations for determining any constant source | since there were ho dark lines itr the solar spectrum 
of error in measuring the 12015 phbs were very which corresponded with lines in the spectrum of 
carefully carried out. The errors of Ascale of milli- | oxygen, it was evident that the lines of the oxygen 
metres, which was made for us by Nr. Simmg for spectrum must all fall upon intérspaces between 
measuring the photographs, were very carefully dark lines, and, therefore, no weight ought. to be 
determined, and the distortion of the photo-helio- placed upon the mere fact of their coincidence with 
graphs was also determined by means of a acale of 
equal parts 16ft. long, which was lent to the Obser- 
vatory by Mr. De La Rue; this was photographed 
in various positions, and the photographs were then 
measured with the millimetre scale. far every- 
thing went well, but when we came to measure the 
photographs of the transit I must say I was 
grievously disappointed. When í was officially called 
upon to express my opinion on the propriety of 
incurring the expense of the photographic work, 
although, as I then stated, I had some doubts about 
it, yet I expressed myself favourably toit, and I hold 
myself responsible in some degree for having in 
so much expense and labour. But I can only say 
that the results have been most disappointing. The 
images are very troublesome, partly owing to diffi- 
culties arising from irradiation, and partly to other 
causes, one of which is the very excessive brightness 
about Venus, which makes it look somewhat like a 
hat with a brim round it, and another is the exces- 
sively ual degradation of light at the limb of the 
sun. en the measures were made there was 
some doubt as to the scale to which they ought to 


interspaces between dark lines. . A 
Mr. Ranyard said that the identity of any series 
of lines in the solar spectram with lines in the 
spectrum of a could never be absolutely deter- 
mined. We should be nearer the truth if we spoke 
with greater accuracy, and said, with such and such 
a dispersion the lines of such and such an element 
appear to be coincident with such and such of the 
solar lines, We might find, on making use of a 
larget dispersion (as had actually been found in the 
case of the 1474 line, which was at first supposed 
to coincide with one of the iron lines, but was now 
found to be distinct from it) that there was a slight 
difference in the place of the lines, and that their 
centres did not accurately correspond, but this is 
not what Mr. Christie had shown ; he had not exa- 
mined the spectrum of oxygen with a high dispersion 
and shown that the centres of the oxygen lines did 
not correspond with the positions of the centres 
of the bright bands. It was not necessary 
that lines which dids not correspond with the dark 
lines should all fall upon and exactly coincide with 
the interspaces, they might, and if taken at random, 


be referred; the scale I adopted as the best I could | the pooni was that they would, partly overlap 
et was to take the sum of the measures of the | such interspaces and partly overlap the dark lines. 


But, according to Dr. Draper’s photograph, which, 
unfortunately, was not on a very large scale, the ten 
or eleven bright lines of oxygen there shown 
appeared to coincide centrally with the interspaces, 
and, more than that, they appeared to agree in 
relative brightness. He thought, therefore, that in 
speaking of the agreement of these lines in the solar 
spectrum with the lines of oxygen we ought to treat 
it as a matter of probability, and if, with any par- 
ticular dispersion, the chances of a central or appa- 
rently central coincidence of any line with a line of 
the solar spectrum were z, then the probability of the 
coincidence of the ten lines of oxygen with the ten solar 
lines or interspaces would be measured by z!°, multi- 
plied by something else, which would measure the pro- 
bability of the observed similarity in the relative 
brightness. This was all that had been made out 
with regard to oxygen, and Mr. Christie had not 
shown that there was not this coincidence. With 
regard to the theoretical objection, that a gaseous 
atmosphere overlying a continuous spectrum must 
absorb its own wave length, and give rise to a dark 
line, there was the remarkable case of the Ds line, 
which was seen bright in the chromosphere, but yet 
there was no equivalent dark line in the solar spec- 
tram. There wasalso the 1474 line, which, though 
the brightest of the corona lines, had only a faint 
Fraunhofer line corresponding to it, showing that 
the law of exchanges did not universally hold. This 
was also proved by the bright lines of gaseord 
nebulæ, for, if the law of exchanges held absololy 
true, the outer and cooler layers of a nebulousmass 
would absorb all the were lengths emitte? by the 
gas in the interior of thenebulæ, 


iameter of the sun and the diameter of Venus, thus 
getting a quantity affected by two opposite kinds of 
irradiation, for the diameter of the sun is increased 
by the irradiation action, while the diameter of 
Venus is diminished by it, and we might suppose 
that the two opposite effects would annihilate each 
other, but it appears that they do not, and no doubt 
this is one of the sources of uncertainty. By means 
of the eye-observations Captain Tupman, after a 
most careful discussion, fixes upon something like 
8°83 (I will not answer for the one-hundredth part 
of a second), but from the reduction of the photo- 
graphic measures, treated as well as we can, we get 
a parallax of 872, a parallax which would be 
utterly irreconcilable with the ! eye-observations, 
and I do not see at the e time any sufficient 
explanation of the great difference. 

Mr. Common asked whether the distortion deter- 
mined from photographs of a scale at a few hundred 
feet distance would not differ from the distortion 
when the instrament was focused upon celestial 
objects ? 

Captain Tupman said that the focusing was done 
by moving the object-glass ; the lenses of the eye- 
piece or magnifying apparatus kad not been dis- 
turbed since the photographs were taken, and con- 
sequently he thought the distortion determined from 
photographing the scale might be relied upon. 

Mr. Ranyard read a paper by Prof. C. A. Young, 
on his observations of the transit of Mercary, made 
at Princetown, America. Prof. Young had not been 
able to see any trace of a ring round the planet, or 
spot upon the disc. The structure of the photo- 
sphere in the neighbourhood of the planet was very 
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Dr. Schuster said that none of the bright lines of 
oxygen were tharp lines, but the fact which bad 
been pointed out by Mr. Christie. that the bright 
bands near G did not fade off at the edges, looked 
very much against their corresponding with the 
lines of oxygen. He had himself chown, in a com- 
munication to Nature, that there was another 
spectrum of oxygen, and that there were dark lines 
in the solar spectrum which corresponded to it; he 
did not think it was probable that oxygen would be 
present in the sun in its two forms. With regard to 
the theoretical difficulty, be did not think that the 

uestion was so simple as Mr. Ranyard bad put it. 
n the nebulie there was no background of con- 
tinuous spectrum to be absorbed, the only way in 
which you could get bright lines in the sun without 
correspor.d ng dark ones, was hy assuming that bot 
matter was thrown up from the interior. If you 
considered the sun as a hody at rest, no thickness 
of layer of any gas or metal would produce a bright 


6. 

Mr. Knobel exhibited a chronograph tracing, 
made by the chronograph at the Naval Observatory 
at Washington. The remarkably accurate going of 
the clock, and the equa! le rate of the instrument, 
was shown by the absolute straightness of the line 
of seconds’ marks on a sheet corresponding to a 
period of two hours. 

The meeting adjourned at ten o’clock. 


PHYSICAL SOCIETY. 
The Physical Action of the Microphone. 


AT the mecting of this society held on the 8th 
inst, a paper with the above title by Prof. 
Hughes was read by the Secretary. The author 
said :—In the paper read before the Royal Society on 
the 9th of May, I gave a general out'ine of the dis- 
coveries I had made, materials used, and form of 
microphones demonstrating important points. I 
have made snch an innumerable quantity of micro- 

hones, each for rome special purpose, varying in 
orm, mechanical arrangement, and reaterials uaed, 
that it would require too much time to describe even 
a few of them, and as I am anxious in this paper to 
confine myself to general considerations, I will take 
it for granted that some of the forms aud the results 
produced are already known. 

The problem which the microphone resolves is 
this, to introduce into an electrical circuit an 
electrical resistance, which re-istauce shall vary in 
exact accord with sonorous vibrations, thus produc- 
ing an undulatury current of electricity from a 
constant source, of whose waves the length and 
form shall be an exact amplitude of the sonorous 
waves. 

In the microphone we have an electric conducting 
material susceptible of beirg influenced by sonorous 
vibrations, and here we have the first step of the 

roblem. The second step is one of the highest 
importance, for it is necessary for the electrical 
current flowing at this point to be thrown into 
waves of determinate form by the sole action of the 
sonorous vibrations. I solved this by the discovery 
that when an electrice conducting substance is in a 
divided state either in form of pow der, filings, or 
surfaces, and put under a certain slight pressure, 
far less than that which would produce cohesion, 
and more than would ailow it to be separated by 
sonorcus vibritions, the molecules in presence at 
these surfaces being in a comparatively free state, 
although electricaliy j ined, would of themselves so 
arrange their form, their number in contact, or their 
pressure by increis:d size or orbit of revolution, as 
to increase and diminish the electrical resistance of 
the circuit to so remarkable a d gree as to be almost 
fabulous if we had not witnessed the fact. 

The problem beirg solved, it requires only to 
observe the gencral considerations to produce an 
endless variety of microphones, each having a special 
range of variation of resistance. The tramp of a 
fly or the cry of an insect requires little range but 
great seusitiveness. Here two surfaces of chosen 
materials, under a very slight pressure, such as the 
weight itself of a small superposed conductor, 
suffices, but it would be unsuitable for the human 
voice; the vibrations wonld be too powerful, and 
would go far beyond the range allowed, producing 
interruptions of contact known as make and brenk. 
The transmission of the human voice requires 
either four surfaces of pine charcoal as described in 
my paper read hefore the Royal Society, six of 
willow charcoal, eight of box wood, or ten of gas 
carbon ; the effects are far superior, however, with 
the four of pine than the ten of gas carbon or any 
other material as yet used, being in its state of pine 
wood the best resonant material we possess, and it 
preserves this structure und quality when converted 
into the peculiar charcoal I hive discovered and 
described. 

We not only need a certain number of surfaces 
and materials in accordance with range and power 
qf vibrations, but they must be put under more or 

‘4g pressure in accoidance with the force of the 
8Olorous vibrations. Ihus for the human voice, 
whik the surfaces aro wader a far greater pressure 
than fe the movements of inserta, still the range of 
useful etact is very great, à in the boxes which I 


el — 


have specially arranged for articulation the 
apparatus is still sensitive to the tick or escapement 
of a watch. 

In ull cases we should so arrange it that a perfect 
undulatory current js obtained from the sonorous 
vibrations of a certain range. Thus when speaking 
to a microphone transmitter of human speech we 
should observe a gulvanometer placed in circuit, and 
there should be observed uo deflection whilst speak- 
ing, as the waves of electricity of plus and minus 
are equal and are too rapid to cause the needle to 
move, it can only record a general weakening or 
strengthening. If the pressure on materials be not 
sufficient we shall have a constant succession of 
interruptions of contact, and the needle of the 
galvonometer will at once record the fact. If the 
pressure on materials be gradually increased from a 
weak pressure to a great we shall have first loud 
tones, but wanting in perfection, the galvanometer 
indicating interruptions ; as we increase the pressure 
the tone becomes more clear, the needle remaining 
stationary, we sbail then arrive at a maximum of 
loudness and clearness ; if we still increase the pres- 
sure, the sounds become weaker, though very clear, 
and as the pressure is increased the sounds die out 
as if a person was talking and walking away from 
ua at the same time, and soon we arrive at a point 
when there is complete silence. 

When attached to a resonant board, so that the 
sonorous vibrations act directly on it, the upper con- 
tact, where the required pressure is applied, should 
be as free as possible from the influence of the vibra- 
tions, except those directly transmitted to it by the 
surfaces underneath, and it should possess inertia in 
the form of a balance weight. This inertia I find 
necessary to keep the contact unbroken with power- 
ful vibrations. No spring can supply the required 
inertia; but an adjustable spring may be used to 
give the requisite pressure to the contacts. The 
whole of the contrets when superposed may be 
screwed down by au insulated screw passing through 
them all, thus doing away with the lever and spring ; 
but it is far more difficult to adjust, and the expan- 
sion by heat of the screw causes a different pressure; 
it is exceedingly simple, hewever, easily made, and 
illustrates the theoretical conditions better than the 
balanced lever I have udopted for practical use. 

In order to study the theoretical considerations, 
and that with the most simple form freed from all 
surrounding mechanism, let us take a flat piece of 
charcoal two millimetres thick, and one centimetre 
square, aud after making electrical connection by 
means of a copper wire to the lower surface, glue 
the latter to a small resonant board, or, better for 
our purpose, to a block or cube ef wood ten centi- 
metres square; upon this superpose one or more 
similar blocks, the upper eurface in communication 
with a wire, the lower resting flat, or as near so as 
possible on the lower block. 


The required pressure is pnt on the upper block, 
by means of an insulated screw. Let us call the 
lower piece A, and the upper B. When we put 
this block under the infinence of sonorous vibrations, 
itis impossible to imagine that it can, within its 
small area, contain every dimension of wave length, 
some of which may be as much as several feet. Now 
we cannot suppo-e a wave of any length without 
admitting that the force must be transmitted from 
molecule to molecule throughout the entire length ; 
thus any wave, of which this block represents a 
portion, must be in full molecular action ; the lower 
portion of the charcoal A being part of the block 
itself, has this moleenlar action throughout, trans- 
mitting it also to the upper block. Now, how is it 
that this molecular action at these two surfaces, A 
and B, should so vary the conductibility or electrical 
resistance as to throw it into waves in the exact 
form of the sonorous vibrations? It cannot be 
because it throws up the upper portion making an 
intermittent current, because it is fastened to the 
lower, and the galvanometer indicates no interruption 
of current whatever. It cannot be because the 
molecules arrange themselves in stratified lines of 
grenter or less resistance, for then we shonld not 
require surfaces, nor would the upper surface be 
thrown up if the pressure were removed, as sand 
would beon a vibrating glass. The throwing up of 
this upper piece, B, when pressure is removed proves 
that a blow, pressure, or upheaval of the lower 
portion takes place, and if this occur, of which there 
cannot be any doubt, the surface considered alone 
having no depth, could not bodily quit its mass—in 
fact there must have becn a movement to a certain 
depth, and I am inclined from numerous experi- 
ments to believe that the whole block increases and 
diminishes in size at all points in the centre as well 
as the surface, exactly in accordance with the form 
of the sonorous wave. Confinirg our attention, 
however, to the points A and B, how can this 
increased molecular size or form produce a change in 
the electrical waves? Firat by increased pressure 
on the upper surface from its enlargement; or 
secondly by the molcenles themselves, finding a 
certain resistance opposed to their upward morve- 
ment, spreading themselves, and making an innumer- 
able number of fresh contact points; thus an infinity 
of fresh contacta or dé crease in the number produces 
practically an undulatory current. I am inclined to 


believe that the Jatter is the true explanation, as if 
the firat were alone true, we should have a far 
greater effect from metal powder, carbon, or some 
elastic conductor, as metallized silk, than from gold, 
or other hard inoxidable matter; but as some of the 
best results as regards the human voice were 
obtained from two surfaces of solid gold, I am 
inclined to view with more favour the idea that an 
infinite variation of conducting surface brought into 
play by the molecular pressure is the true explana- 
tion, and it has the advantage of being demonstrated 
by the numerous forms of microphones I have con- 
structed, in all of which I can fully trace this effect. 

I have been very much struck with the great 
mechanical force exerted by this uprising of the 
molecules under sonorous vibrations. With the 
musical vibrations from a large musical box 2ft. in 
length, I found that one ounce of solid lead was not 
sufficient on a surfaco of contact of one centimetre 
to keep it in constant contact, and it was only by 
removing it several feet distant that I was enabled 
to preserve continuity of current with a moderate 
pressure. I have spoken to forty microphones at 
once, and they all seemed to respond with equal 
force ; of course there must be a loss of power in the 
conversion of molecular vibrations into electrical 
waves, but it is so small that I have never been able 
to measure it with the simple appliances at my dis- 
posal, I have examined every portion of my room, 
wood, stone, metal, in fact all parts, even toa piece 
of indiarnbber, all were in molecular movement 
whenever I spoke. As yet I have found no insulator 
ef sound, that is to say, no substance which is to 
sound what guttapercha is toelectricity. Caoutchouc 
seems the best, but I have never been able by its use 
to prevent the microphone reporting all it has heard 
through any amount of caoutchouc at my disposal. 

The question of insulation has now become one of 
necessity, as the microphone has opened to us a 
world of sounds of which we were unaware. If we 
can insulate it so as to direct its powers on a single 
object, as at present I am enabl-d to do on the 
movement of a fly, we shall be enabled to inveatigate 
the object desired undisturbed by the pandemonium 
of sounds which at present the microphone reveals 
where we thought was complete silence. 

However simple the microphone may appear at 
first glance, it has taken me many months of unre- 
mitting labour and study to bring it to its present 
state. The ficld of usefulness for it widens each day- 
Sir Henry Thompson has succeeded in applying it 
to surgical operations of great delicacy; and by its 
means sp'inters, bul!ets—in fact, all foreign matter 
can nt once be detected. Dr. Richardson and 
myself huve boen experimenting on lung and heart 
diseases; and althorgh the application by Sir Henry 
Thompson is mere sucecsstul, I do not doubt but 
that we shall ultimately succeed. There is hope, 
also, that deafness may te relieved. For telephon 
articulation has become perfect with increased loud- 
ness. Duplex and multiplex telegraphy will profit 
by its use ; and there is hardly a science which will 
not be benefited where vibrution has some direct or 
indirect relation; aud I feel happy in being able to 
present this paper on the results obtained by a 
purely physical action to such an appropriate and 
appreciative body as the Physical Society. In con- 
clusion, allow ine to state that throughout the whole 
of my investigations I have used Professor Bell's 
wonderfully sensitive telephone as a receiver, and 
that it is, thanks to the discovery of such an admir- 
able instrument, that I have been enabled to oom- 
mence and follow my researches in microphony. 

Professor Hughes subsequently exhibited various 
forms of his wonderful, but extremely simple-looking 
instrument, pointing out the peculiarities of each. 
He observed that new and important experiments 
were made every day. He referred to Sir H. 
Thompson’s recent delicate surgical operations, and 
exhibited a model of the instrument used by Sir 
Henry—a probe for detecting bullets or stone. 
Taking a piece of gloveskin, “to represent soft 
flesh,“ he put a bead in it, inserting the probe, and 
moving it around, taps were distinctly heard each 
time the bead was struck. He then placed in his 
hand a shot of the smallest number made, and a tap 
was also heard in this case each time the shot was 
touched. Professor Hughes also indicated an 
arrangement for relaying the human voice when 
transmitted through the telephone. 


ROYAL INSTITUTION. 
Minute and Low Forms of Life. 


HE Rev. W. H. Dallinger delivered his second 
lecture on Tuesduy last week, and made 
some interesting remarks on the highest powera 
of our best lenses applied to continuous research. 
Most of the lenses empioyed by him were quite new; 
one of them, a 1-35 inch glass, was made by 
Powell and Lealand specially for the lecturer, with 
a view to these particular researches. The organism 
whose life-history was studied was one of the septic 
or putrefactive series, but one quite new to science. 
The lecturer found it some years since, but never 
was able to get it in a condition fit for study until 
1876. It was then found ina maceration, in which 
the body of a water-rat was decomposing. It 


JUNE 21, 1878. 


been repeatedly found as small as the 1-5000th of an 
inch. It never exceeded the 1-4000th of an inch. 
Its form was a long oval, constricted just above the 
middle of its long diameter. It had three motile 
fibres, known as flagella, two at the sides and one 
in front, and by the aid of these its marvellous 
agility and grace of motion were effected. It wasan 
apparently stracturelesa speck, but its seeming exer- 
tion of volition, in all its diversities of movement, 
could not be seen without wonder. Besides its 
movements of translation, however, it had another, 
in which its lateral flagella were fixed to some object, 
and by means of a rapid coiling and darting motion 
it—by ita enormous numbers—powerfully assisted in 
breaking up the tissuca of the decomposing mass. 
No change ensues in this state; but they do not 
remain long ia it, a constant flow of organisms to 
and from any given piece of decaying tissue con- 
stantly going on. But if one were steadily followed 
in the free-swimming state, it was soon seen, by a 
most delicate and complex process, to divide itself 
into two through its long diameter. But in doing 
this a new lateral flagellum was provided for each by 
the pulling out of a neck of sarcode uniting them 
into a delicate thread, which snapped in the middle 
and set them both free as perfect forms. This goes 
on with great rapidity for from four to seven hours; 
then the process stops, ending in the death of a pro- 
portion of the forms followed, but re-ulting in a 
striking metamorphosis in othera, by menns of which 
the lateral flagella are lost, and the organism becomes 
a smooth oval with one flagellum. This unites with 
an ordinary form; they fuse together, assume a 
spindle shape which is quite still, and ultimately this 
bursts, pouring out a host of nearly opaque spore, 
or eggs. so minute that the lecturer stated it as his 
conviction that leaser objects than these would not 
become definitely visible to our highest lenses. These 
spores were steadily watched, and were seen to 
develope into the full size and form of the adult. 
Another form from the same series of organisms was 
then described—one that had been worked out 
jointly by the lecturer and Dr. Drysdale—and the 
contrast and diversity taken in connection with the 
unity of vital method aided in generalization. These 
forms, low and little as they were, were palpably as 
rigid in their metumorphoses as a butterfly or a 
wasp. If ‘‘ heterogenesis’’—the transmutation of 
one organic form into another—were found anywhere 
it ought to be here; but no trace of it was ever 
visible if the search and study were sufficiently pro- 
longed and careful. The sequential study of the 
lowest organism showed that the only changes to 
which it was subject were those contained in the 
great Darwinian doctrine of the origin of species. 
The question of the relative capacity for resisting 
heat in the spore and the adult was next considered. 
Two methods were adopted—dry heat, and heat 
endured in a fluid. 


MICROSCOPICAL SOCIETY OF 
LIVERPOOL. 


T* sixth ordinary meeting of the tenth session 
was held on Friday evening, the 7th instant, 
at the Royal Institution ; the President (Mr. George 
F. Chantrell) in the chair. Donations to the 
society’s cabinet were received from Mr. H. F. 
Attwood, of Chicago, U.S A., of six slides of marine 
alge, &c., and from Mr. H. Walmsley, of Phila- 
delphia, U S A., of twelve slides of double-stained 
vegetable tissues, &e. 

Mr. H. C. Beasley described and exhibited the 
spines and hairs of a poisonous caterpillar from San 
Paulo, Brazil, which was referred to in a communi- 
cation from Mr. E. D. Jones, read at the last 
meeting of the Literary and Philosophical Society. 
The caterpillar was covered with reddish-brown 
hairs, growing in tufts, and at the base of each tuft 
was a cluster of 20 or 30 minute hollow spines, the 
largest about the 200th part of an inch long. Atthe 
base of each spine was a bulbous expansion, which 
it was supposed served as a reservoir for the poison 
ejected through the spine into the wonnd. 

The President (Mr. Chantrell) made a short com- 
rannication on the ‘‘Sphærosira Volvox” (Ehrenberg), 
a phase in the life bistory of the“ Volvox globator.“ 
He stated that Ehrenberg, the great German 
microscopist and early writer on this subject, con- 
sidered the volvox to be an animal, and that the 
sphserosira was a distinct species. Subsequent 
investigators, amongst whom were Professors 
Siebold and Cohn, W. C. Williamson, George Busk, 
Dr. J. Braxton Hicks, H. J. Carter, and others, 
have come to the conclusion that the volvox is 
vegetable. Mr. Carter was of opinion that the 
epheerosira is a spermatic form of volvox. Mr. 
Chantrell said that in his own investigations he had 
found that not only were the discoidal forms (with 
their antherozoids) and oospores to be found in the 
entire volvox, but that in some cases the volvox 
would contain eight or nine daughter cells, six or 
seven of which would have the usual grand- 
daughter celis, but the remairing two cells would 

consist entirely of sphrerosira forms and ocspores. 
These he had seen twisting about alive in tbe cell, 
and in process of time would come away, moving at 
first slowly aud gradually quicker, until at last he 
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had seen them chasing, as it were, the oospores, the 
antherozoids of which intercepted the oospores and 
fertilised them. Drawings from life were exhibited 
showing this, and also the mounted slides of the 
objects themselves by himself, and alse stained 
specimens by Mr. Jnmes A*bott, of Leeds. Mr. 
Chantrell hoped that during the coming months of 
the recess members would take the opportunity of 
investigating this little-known subject and confirm 
his observations. His specimers were gathered in 
the month of Angust last, and again this May. 

Mr. W. H. We'ghtman then read a short paper 
on the Polyzoarium of Onebospora hirsuta,” an 
Australian polyzoon, prefaced hy some remarks on 
the polyzoa generally. Hə mentioned the existence 
of a considerable number of radical tubes of a 
crozier-like form arising from the base of the lowest 
internode in this species, which had apparently | 
escaped the notice of Mr. Busk, when describing it 
in the ‘* Microscopical Transactions,’? and he 
exhibited some mounted slides of these radical hairs, 
as also an enlarged drawing of one of them. He 
then gave some hints as to collecting, drawing, and 
mounting various spines of this cass, and illustrated 
the paper by several preparations of onchospora and 
other genera, and with living examples of the 
genera of Alcyonella, Fredericella, and Lophopus, 
living specimens of which had been forwarded to 
him tbat day by Mr. Thomas Bolton, of Birming- 
ham. The meeting concluded with the usual con- 
versazione. 


t 
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The Mierophone.— We have received from Mr. 
Th. Wiesendanger a well-made microphone on the | 
principle described hy Prof. Hughes, and iliustrated | 


in Fig. 4. p. 256. The rod and block of carbon nre | 
connected to binding screws, and secured on a piece | 
of wood which is held by a screw on the bottom of 

the interior of a sounding chamber. The microphone | 
is accompanied by an invenious portable constant 
battery, which requires only a few drops of water; 
occasionally, and which may be placed in any posi- 

tion without injury to itself or anything else. Ina 

letter Mr. Wiesendanger informs us that, after 

trying many substances. he finds it best to use, 

instead of the carbon rod, a piece of copper wire, 

pivoted in the same manner, but resting with one | 
end on a small piece of carbon laid loosely on the | 
fixed carbon block. As, however, our telephones. 
are out of town we have not bad an opportunity of 
putting this microphone to the actual test; but 

there can be no doubt that it is what it is repre- 

sented. ~ 


Hydrophobis.—A Parliamentary return relating 
to dog licences includes an account, supplied by the 
Reg istrar-General, of the number of deaths from 
hydropbobia in England and Wales down to the year 
1876. They were 47 in 1875, and we find that they 
increased to 53 in 1876. Of this last number 10 
occurred in the West Riding of Yorkshire. 8 in Lan- 
cashire, 6in the county of Durham, and 6 in the 
metropolis. The total in the 11 years 1865-76 was 
387, averaging 35 a yenr, but there were only 159 in 
the first 6 years. and there were 228 in the following 
five years. Of the whole 387 deaths no less than 118 
occurred in Lancashire, 72 in the West Riding, 41 
in the metropolis, and 26 in Durham. Hydrophobia 
appears to be almost unknown in the south-western 
counties, in the eastern counties, the south midland, 
and Wales. 


A New Safety Lamp.—Mr. John Williamson. 
Hednesford, manager of the Cannock and Rugeley 
Colliery Company’s works, has, after a long series 
of experiments, introduced a new safety lamp, as 
gafe as the Stephenson—the safest lamp hitherto ' 
introduced, but objected to on account of its dim 
lizht—while it gives a better light than even the 
Clanny, and is not easily extinguished when exposed | 
to air travelling at a high velocity. The inventor 
believes that the firing of a shot, the closing of | 
doors, or the fall of a roof is sufficient to cause the 
Davy, the Clanny, or the Mueseler lamp to explode | 
when in use in an explosive mixture, but his own 
lamp has been subjected to severe tests, both by 
himself and by engineers in the North of England, 
and in no case can it be made to explode. As a 
fireman’s lamp it is stated to be invaluable, inas- 
much as, when approaching n body of gas, the top or 
hole can be seen clenrly, but if the lamp be plunged | 
into a body of gas the light is extinguished before 
sufficient heat can be generated to do harm. In 
appearance the lump is like the Clanny, the bottom 
or oil vessel and wick arrangement being the same. 
It contains two glass cylinders—an external one 
similar to the Clanny. and an internal one similar 
to the Stephenson—the latter being also capped 
with a copper or gauze cap. as in the Stephenson. 
The gauze in the lamp is similar to the Clanny, but 
without a cap. The improvement, as compared 
with the Clanny, consists in the arrangement of the 
inner ring, Which in this lamp carries both glasses, 
aud when screwed up presses the cap of the inner 
glass gently against the top of the gauze. The air 
passes through a perforated portion of the bottom 
part of the lamp, and thronzh the gauze fixed on 
the periphery of the inner riug, and on to the flame; 
and the lamp is described as reaily a double lamp, 
there being no danger, even if the outer glass nud | 
gauze be stripped away, so long as the inner glass | 
remains intact. 
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SCIENTIFIC NEWS, 


— Geers 


JOINT committee of the Royal Commis. 

sioners and members of the Society of Arts 
have held several meetings with the view of 
sending artisan reporters to the Paris Exhibi- 
tion, and have already opened a correspondence 
with the Chambers of Commerce, the mayors 
of the principal mannfacturing towns, and 
with representative artisans, in order to obtain 
information which will enable them to decide 
upon the method of selection. The Royal 
Commissioners and the Society of Arts each 
give 100 guineas to the fund, and the City 
Companies will, no doubt, subscribe liberally, 
some of those which have alrendy sentin their 
contributions having sent trifling amounts in 
order to supplement them when they find that 
the movement is taken up in earnest. It is to 
be hoped that the men selected to act as re- 
porters will be those who have the confidence 
of their fellows. 


The Clothworkers’ Company have voted a 
sum of 20 enineas towards the sustentation 
fund of the Parkes Museu of Hygiene, Uni- 
versity College. The Lords of the Admiralty 
have forwarded a series of plans and drawings 
of hospital ships. 


The report of the Miners’ Association of 
Cornwall and Devon has reached us, and we 
learn from a perusal of its payes that it is not 
only doing good work, but is doing it on a very 
moderate outluy. It is to be hoped that the 
Council will be able to carry out further 
undertakings by means of the subscriptions, 
which should flow in wherever value is given 
for the money. 


The exhibition of gas apparatus at Birming- 
ham brought out the manufacturers. of gas- 
cooking apparatus in force. Amongst the 
novelties deserving mention was a cheap work- 
man’s stove for cooking in the workshop— 
medal to Mr. Prust, Birmingham ; and a “ most 
cheerful and effective gas fire“ - medal to Mr. 
Ball, Birminzhum. Some of the kitcheners 
were stated to be capable of cooking breakfast, 
dinner, tea, &c., for a large family at a sum 
which is very often doubled, if not multiplied 
when practically tested. Messrs. Crossley’s 
silent gas-engine obtained a medal; and the 
2 horse-power Baxter steam-engine and boiler, 
heated by gas, exhibited by Mr. W. A. Comber, 
also obtained a medal. The General Engine 
and Boiler Company also exhibited small ver- 
tical boilers heated by gas, and fitted for 
burning mineral oils if desired. 


Maidstone museum and library was, on Sun- 
day week, opened to the public during the 
afternoon, Upwards of a thousand visitors 

assed througn the rooms, the Mayor, Mr. T. 
Wells, Prof. Corfield, Mr. Morrell, and several 
members of the Corporation being present. 


An improved form of Gatling gun was tried 
recently at a range of 1,000 yards, the canvas 
target being torn to shreds, whilst many of the 
bullets passed through the two-inch oak planks 
at the back. At 800 and 600 yards the bullets 
struck with marvellous precision, and, accord- 
ing to Sergt. Maver, who was in the marker’s 
retreat, it would have been impossible for a 
sparrow to have traversed the line of fire in 
safety. 


Cornish pumping-engines, once models of 
economy, have sadly falien off in duty. Accord- 
ing to “Lean’s Reporter,“ the number of 
engines reported last month was sixteen, con- 
suming 1,775 tons of coal, and lifting 13 
milion tons of water ten fathoms high. The 
average duty is thus under 50,000,0001b. raised 
lft. high for a consumption of lewt. of coals. 
This result is below the average of former 
years, and far inferior to the duty of the best 
engines, which, however, it is stated, are not 
now reported. 


Prof. Newcomb has published, as a supple- 
ment to the American Ephemeris, instructions 
for observing the total eclipse of the sun on 
July 29, with lithographie maps of the districts 
on the line of totality. 


A marine zoological station is to be estab- 
lished during the summerat Fort Wool, on the 
coast of Virginia, main!» for the use of students 
at the Johns Hepkins University. 
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According to Mr. Blyth, pieces of gas cinder 
placed in a jelly can, and covered with water, 
form a microphone which dispenses with a 
battery, and which serves as both receiver and 
transmitter. The connections are made by 
placing strips of tin-plate between the cinders 
and the side of the can, two strips, of course, 
being used in each. 


The inductophone is the name given by Mr. 
A. J. C. Adams to an apparatus for increasing 
the volume of the sounds received from a tele- 

hone through an induction coil and battery. 
Two discs of tinfoil connected to one end of the 
secondary coil and separated by a third con- 
nected to the other end, nearly doubled the 
sound. Further experiments led to the conelu- 
sion that true telephonic sounds are based on 
Faraday’s dia-magnetism. l 


In the chemical works of Ludwigshafen (we 
learn from Ch. Centralblatt) explosions have 
often happened in dissolving large quantities 
of zinc in muriatic acid for production of chlo- 
ride of zinc, and this without the air of the 
workroom coming in contact with fire. They 
were proved, indeed, to be spontaneous. M. 
Hofmann explains the phenomenon thus :—The 
hydrogen gas developed raises the zinc, made 
very porous by action of the acid, above the 
surface of the liquid, so that the finely-divided 
zinc, in contact with air and hydrogen, causes, 
like spongy platinum, the inflammation of the 
gas mixture. A similar experience was had in 
the chemical works of Schering, in Berlin, some 
years ago, but was not explained. It is recow- 
mended to effect the dissolution of large quan- 
tities of zinc in dilute acids in open, rather 
than closed, vessels, so as to weaken the force 
of any such explosions. 


At a recent meeting of the French Academy, 
M. Cornu, Professor at the Polytechnic School, 
was elected a member in the section of physics, 
in room of the late M. Becquerel. The other 
one were MM. Mascart, Le Roux, and 

uet. 


From an interesting paper by M. d’Hausson- 
ville, in Revue des Deux Mondes (June), on the 
vagabond and mendicant youth of Paris, we 
learn that in 1875 there were estimated to be 
nearly 20,000 children in Paris (including 
Saint Denis and Sceaux) between 6 and 14 
years of age, who did not attend school, nor 
receive any instruction at home. The number 
of children under 16 arrested last year for 
vagabondage, mendicity, theft, and various 
other offences, was 1,716 (and it has been much 
the same in each of the Jast four years). Of 
this number only 419 were ultimately put 
under correction; a large indulgence being 
shown towards many of the others. It appears 
that the children arrested, and then set at liberty 
without any punishment, form a large element 
of the army of young vagabonds, and many 
are repeatedly arrested. The number of ille- 
gitimate births in Paris seems to be on the 
decrease: last year it was 14,616—in 1866 it 
was 15,510. There is one illegitimate birth to 
every 2°78 legitimate births in Paris! Among 
the principal causes of youthful vagabondage, 
M. d'Haussonville reckons instinct, bad treat- 
ment at home, miserable condition of the 
parents, and small attractiveness of the family 
abode. He gives some instructive particulars 
about the lodging-houses of Paris. 


In ordinary colour printing, it is known, as 
many plates or stones have to be used as there 
are varieties of colour. M. Greth, of Zurich, 
has (according to the Wiirtt Gen. Bl.) recently 
invented a process in which all the colours are 
printed at once with one stone. The golours 
used are fusible in heat. The most prominent 
colour is first poured on a perfectly even marble 
plate, and the parts not to be covered with 
this colour are cut out with a vertically held 
knife down to the surface of the stone. A 
second colour is now poured in, and the parts 
not to be covered with it are cut out, and so 
on, till the colours required are complete. The 
thickness of the colouring mass is determined 
by the number of impressions (1 ctm. for 
1,000), and after each impression the plate is 
raised about +3, mm. The paper is moistened 
with turpentine, and the impressions may be 
made with nearly the same rapidity as impres- 
sions with one colour only. The number of 
colours has a quite insignificant influence on 
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the price of the prints, whereas the number of 
stones, in the ordinary method, raises the price 
enormously. M. Greth has produced pictures 
with 400 colours on one plate. The invention 
has been utilised in Paris for calico-printing ; 
and in Alsace for imitation of Persian shawls. 


In manufacturing cast manganese with 
known weights of the substances employed, it 
is always found that there is a considerable 
loss of the metal which is not recovered in the 
scoriæ. M. Jordan has lately investigated 
this, and he has been able to demonstrate a 
very great volatility, not before suspected, in 
manganese at a not very high temperature. 
(His researches are described in Comptes Rendus 
for June 3.) 


In a lecture recently delivered to a society 
in Hagen, M. Springmann takes up the history 
of the introduction of the steam-engine into 
Germany (giving tbe results of his own in- 
quiries). It seems the credit of having set the 
first steam-engine going in that country 
belongs to the mining authorities of Manns- 
feldt; this was on 25th August, 1785, by 
mining-assessor Biickling, for the Friedrich- 
Wilhelm mine at Hettstedt. This was soon 
followed by a second engine in Upper Silesia 
(on April 1, 1788, at the Friedrich lead mine, 
Tarnowitz), and then several in Schönebeck, 
Langenweddingen, and the Anhalt mines. The 
beginning of steam- engine manufacture in 
Germany may be dated from 1819, when M. 
F. Harkort (who also produced the first pud- 
dling works in Westphalia) established his 
engine works at Freiheitweller, employing 
English workmen. 


The bending of hard wood, especially beech, 
is effected at present by means of hot water or 
steam—a process somewhat costly as regards 
fuel, and taking a long time. A. patent has 
recently been taken out in Germany by MM. 
Bahse and Haendel for making sieve-hoops and 
like objects by a dry process, more cheaply and 
in shorter time, from cut wood. Two rollers 
are used, one above the other, and having less 
velocity, so thut it acts by holding ck, while 
the lower extends the wood fibres. When the 
board, thus bent, leaves the rollers, it is 
fastened in the mouth of the sieve. The upper 
roller is fluted, the under one smooth. If two 
smooth rollers were used a very much greater 
pressure would be necessary. 


The fermentation of dextrine has lately been 
studied by M. Barfold. He finds that a solu- 
tion of pure dextrine may enter into alcoholic 
fermentation under the influence of yeast 
alone. The process is slow—much slower than 
with sugar. It is also slower at a low than at 
a high temperature, but may continue long. 
The gas liberated is almost exclusively carbonic 
acid. It cannot be proved that in the mixture 
in fermentation the dextrine is transformed 
into glucose. There must then be double de- 
composition between the elements of the 
dextrine and the water. 


In a report on the last eruption of the giant 
volcano Cotopaxi, on June 26, 1877, M. Wolf 
states that the masses of water and mud which 
then devastated the neighbourhood did not 
come out of the volcano (ae has been hitherto 
supposed), but were produced by melting of 
the huge masses of snow that lay on the moun- 
tain. The summits of the mountain presented 
numerous fumaroles (at 150°) of hydrochloric 
acid gas. This appears to confirm Deville’s 
observations on Vesuvius and Bunsen’s theory, 
which represents that a volcano gives out diffe- 
rent gases according to the state of activity 
in which it is. Chlorine indicates the most 
intense stage of the outbreak, while sulphurous 
gases indicate a weakened state, and carbonic 
acid the dying out of the volcanic action. 


It is a known fact that the absorption bands 
of a substance, when it is dissolved in different 
solvents, have not always the same position. 
Kundt said the law was that the bands lie 
further towards the red the stronger the re- 
fractive power of the solvent ; and this certainly 
applies in many cases. M. Vogel has lately, 
however, brought forward cases, in which the 
variation of the solvent sends the bands neither 
towards the red nor the violet, but the whole 
character of the spectrum is quite altered, and 
this without any chemical action of the solvent 
on the dissolved substance. 


LETTERS TO THE EDITOR. 


> —+0— 
We do not hold curselwes responsible the opinions o 
e eee The Editor requeste that all 


sommunications should be drawn up as brie/ly as possible. } 
All communications should be addressed to the Editor of the 

PRACIE Mrcuanio, 31, Tavistock-strest, 
Au Cheques and Post-office Orders to be made Payable to 

J. PASSMORE EDWARDS. 

„ In order to facilitate reference, Corr 0 
speaking of anu tler ee inserted, will oblige 
mentioning the number of the Letter, as well as the page o 
which it appears, 

“I would have everyone write what he 
much as he knows, but no more; and 9 
only, but in all other subject: For such a 
have some particular knowledge and 
nature of such a person or such a fountain, 
other things, knows no more than what everybody 
and yet, to keep a clutter with this little pittance of 
will andertake to write the whole body of : 8 
from whence great inconveniences derive their ori 
—Montaigne’s Essays. 

— e — 

COMES TO ¢ ORIONIS — BYBPIBCE — 
DIALLING - TESTS FOR A SIN. OB- 
JECT-GLASS — POWER OF AN BYE. 
PIECE — PSEUDOSCOPIC VIEWS OF 
LUNAR DETAIL—AERATED BREAD— 
MBEAN TIME OF A STAR’S TRANBIT— 
MATHEMATICS AND OBSERVATION. 


14476. I REGRET to say that, after hunting 
through a considerable number of books, I can tg 
no definite reply to the question with which A 
Burnham commences letter 14416, on p. 313. We 
do not possess a copy of ‘ Stargazing Past and 
Present in the Library of the Royal Astronomical 
Society, and I am consequently indebted to Mr. 
Burnham for the first intimation of the existence of 
this new comes to ¢ Orionis. My impression in the 
outset would probably have been that the compiler- 
of“ Stargazirg bad merely made one more blun- 
der; but, as I see from the advertisements that the 
book was got up with the assistance of G. M. 
Seabroke, F. R. A. S., and as Mr. Seabroke’s 
general knowledge of astronomical] subjects is an- 
questionable and unquestioned, I think it possible 
that a new comes to e Orionis may have besn dis- 
covered. Should I come across any other reference 
to it, I will let Mr. Burnham know. 

„A Poor Student (query 33095, p. $25) must 
determine accurately the Solar focus of his object- 
glass, and tell the optician of whom he orders his 
eyepiece what this focus is; intimating that he 
requires an eyepiece to magnify 200 times. The 
eyetube only need be sent for the purpose of having 
the eyepiece fitted. 

In the absence of a table of log. tans., I can give 
Argent Sable (query 33112, p. 325) no formula 
for obtaining the Latitude of the place for which a 
dial has been constructed; but should he have access 
to any ordinary volume of trigonometrical tables, 
the calculation is a very simple one. It may per- 
haps be best exemplified by working out his own 
particular problem. He tells us, then, that 2 hours 
—i.e., 30°, are represented on his dial by 25°, 
so that from log. tan. 25° 9668672 
we subtract log. tan. 30° 9°761439 


which gives us log. sin. 53° 52’ 8” 9 907233 

the Latitude of the place for which the dial was 
originally constructed. I fancy, however, that there. 
must be some alight error in your correspondent’s 
measures of the various bour angles, inasmuch as the 
results from them sre by no means concordant, 
inter se. How, by the way, I should like to ask 
Argent Sable, does he know what the thickness of 
the missing gnomon was? because I have seen them 
made of sheet brass at least as thin as a playing- 
vard ; and the separation of the two halves of a dial, 
construeted for such a gnomon, to an appreciable 
extent, might sensibly affect the accuracy of its 
indications. 

If“ Tozan” (query 33138, p. 326) can practically 
divide à Ophiuchi with a power of 170 his object- 
glass needs very little more testing. He may 
though, try 270 P XVI., = Aquila, P XX., 376 
Equulei, 33 Pegasi, 42 Ceti, and Cassiopeia. Some 
of these are very severe tests for an objective of the 
size of ‘‘ Texan’s.”’ 

In reply to Eyepiece ” (query 33139, p. 327), the 
one accurate method of obtaining the power of an 
eyepiece with any object-glass has been given over 
and over again in these pages. It simply consists in 
accurately measuring the diameter of the little spot 
of light (which is an image of the object-glass) seen 
upon the eyelens, when the eye is removed about a 
foot from it, and dividing the diameter of the objeo- 
tive by such measure. For details, Eyepiece ’’ 
must consult your back indices. The figures which 
puzzle your correspondent simply mean that a first- 
rate object-glass will bear a power (on a atar) of 100 
for each inch of its diameter. Thus, an objective 
of 22 (i. e., 2°75) inckes may be used on a fine night 
with a power of 275. 

In connection with letters 14390 (p. 290) and 
14159 (p. 343) it may be worth while to remark that 
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a pseudosoopio view of the Moon may nearly always 
be obtained by using a tolerably high power with a 
diagonal reflector, such as is employed for solar other correspondents interested in sunspots. But I 
think I have been more fortunate in seeing them 

I regret my inability to answer the questions put than they have. My tele:cope is about a power of 
by Daghbert”’ in letter 14471 (p. 345) categorically. | 40, having six lenses, nearly 3ft. long whea drawn 


ebservation. 


I almost always stay with one friend when I visit 
London, ‘and it is at his house that I eat the aérated 
bread. I can only presume that it is invariably ob- 
tained from ths same depot. I have never noticed 
any difference in the quality of the sort (white 
household bread) with which I am alone familiar. 

Ali the difficulty experienced by Mr. Squire (query 
33185, p. 352) has its origin im the fact that he 
ignores the simple circumstance that the R. A. of 
a star signifies its interval from the First Point of 
Aries in sidereal hours, minutes, and seconds; and 
that such interval must be converted into mean time 
before it can be used for the purpose for which he 
proposes to employ it. For example, suppose that 
we wish to know the Greenwich Mean Time of 
Southing of Arcturus, on the night of June 2lst, 
1878, he may obtain thie in two different ways. The 
first and most simple is this :— T 


m. 8. 
From the R.A. of Arcturus on June 21st 14 10 8-68 
We take the Sidereal Time at Mean Noon 5 58 11-80 


And we get 8 11 56°88 
the interval of sidereal time after mean noon, at 
which A.cturus souths. Then, turning this into 
Mean Time by the aid of the table on pp. 484 and 
485 of the Nautical Almanac, thus 


„ M. 8. 
7 58 413635 


8h. = 
lim. = 10 58°1979 
56s. = 55 8471 
0°88s. = 8776 
We find that Arcturus will South at 8 10 36:2861 


G.M.T. Now let us take Mr. Squire’s method. The 
E. A. of Arcturus on June 21st is, as I have said, 
14h. 10m. 868s., which, as before, we must turn 
into mean time. 


h. m. s. 
14h. = 13 57 42:3862 


10m. 9 58 3617 
88. == 7 9782 
068s. = 6781 


14 7 49 4042 
The Mean Time of Transit of the First Point of 
Aries on June 20 is 18h. 2m. 46-885. (i. e., 


. m. 8. 
At 6 2 4688 
On the morning of the 21st). If, there- 
fore, to 18 2 46°88 
We add 11 7 49°40 
We get, as by our first method, 8 10 36°28 
G. M. T. 


So short atime has elapsed sinee I answered the 
first part of query 33197 (p. 352) in these columns 
tbat I must refer W. S8.“ to some of your 
recent indices. ith reference to bis concluding 
question, I need only say that the Nautical Almanac 
is by far the best one to consult for the purpose 
of any observation, either general or particular. 
Whitaker’s Almanae is a very excellent one, and is 
leas than half the price of the national ephemeris, 
but a many purpeses the latter is almost indis- 


pensable. 
A Fellow ofthe Royal Astronomical Society. 


TELESCOPIO APERTURIS. 


(14477.]—T x following should have appeared in 
my last letter :—To find the power to the inch of 
aperture of a telescope, square the linear power, and 
divide the product by the square inches (and parts) 
in the area of the O.-G. 8jin. O.-G. 


INTERFERENCE OF SOUND IN TRAINS. 
To Mr. Allen and Mr. Clements. 

4478. Hp the experiment proposed by 

es ee Alfred ” (page 147) been of a dangerous 
character I would have commented upon it more 
seriously, but it being merely an ordinary experiment 
(burning sulphur in oxygen gas), abeurdly misunder- 
stood, I felt justified in using a little mild chaff. 
However, I accept Mr. Allen’s correction (page 316), 
the more so as it gives me an opportunity of 
welcoming back our chemical contributor, and for 
the future will try to treat preposterous replies with 
due gravity and solemnity. As I have not at 
present access to Frankland's recent work I must 
defer replying to Mr. Clements’ letter (page 314). 
¢ I have often noticed, while being passed by a train, 
that a very tible diminution in the noise occurs 
at the middle of the train, the sound increasing in 
intensity towards the ends, and venture to suggest 
that the phenomenon is due to interference in the 
middle of the train. There will be many sound- 
waves knocking about in all directions, and thus 
much interference may occur. whereas the waves 
produced by the engine and last carriage will not be 
5 liable to interference, and their intensity will not 
be thereby impaired. I would be glad to have the 
Opinion of our acoustical correspondents on this 
subject. Wm. John Grey. 

Brecon - hill, Ches ter- le- street, Durham. 


— ara 


SUN SPOTS. 


14479. — I am much pleased to see that you have 


out. I put small pieces of coloured glass (red and 
green) before the eye-glass when I look at the sun— 
two or three pieces, according to the brightness of 
the sun. I send you sketches of my poor originals, 
as I call them, for my telescope is not of great power. 
Fig. 1, May 27, morning; 2, May 28, evening; 3, 
May 29, evening; 4, May 30, midday; 5, May 31, 
morning; 6, June 1, morning; 7, June 2, morning; 
8, June 3, morning. James Durrant. 


O? CYGNI. 

(14480. —TH£ accompanying diagram of the small 
stars near O? Cygni, as shown with the 18tin. 
refractor of the Dearborn Observatory, can be of 
interest only in furnishing convenient light tests for 
a great variety of apertur:s. The principal stars, 
A, B, and C, constitute the followiug double stars: 


s N 5 te 
O? CYCNI SCALE. &INCH =120 


Scale inch = 120”. 


H VI., 10. 
„ VI., 33. 

2 50 App. I. 

8 672 

O = (App) 204. 


Sir John Herschel noted the small companion n p, A 
(No. 19), making the double star, H 1945, and called 
it of the 17th magnitude. Many of the stars shown 
in the diagram are much fainter than this. Some 
of the nearest were measured in angle and distance, 
and the places of others fixed by position angles front 
two points of reference. The remaining small stars 
were carefully marked in with relation to these and 
the large stars. Of course there are many stars just 
outside of these limits, and I am by no means certain 
none have been omitted near the large stars, as the 
night was farfrom good. Certainly there is not a 
single star shown that is at all difficult with the 
aperture used. I have not attempted to indicate the 
relative brightness of the fainter components by the 
sizes of the discs representing them. The star 
hetween A and B, and the still fainter one, sf A 
(Nos. 21 and 22), are fair samples of the small stars. 
The large stars, comparing Struve’s measures with 
late observations, appear to be relatively fixed, and 
there is probably no change'in Herschel’s companion ; 
but he largely under-estimated the distance. He 
found P = 332:8°, and D = 20’+. My measures 


give 321°7° and 36.82“. 
Chicago, May 28. 8. W. Burnham. 


GAS ENGINES. 
(Concluded from page 347.] 


14481.) —No. 2334 (1877), James Robson, of 
North Shields, Northumberland, ‘‘ Improvements in 
Engines Operated by the Combustion of Gas or 
Vapour.“ — The first arrangement, according to this 
invention, consists in employing a piston and rod, 
working in a cylinder closed at both ends. I use the 
instroke of the piston to draw in at one side of it a 
charge of gas and air. On the return stroke this 
charge is forced through passages into a combustion 
reservoir, and there retained until the piston returns 
to the back end of the cylinder. The reservoir is 
then made to communicate with the back or opposite 
side of the piston; the gases in the reservoir are 
then ne ns by a flame, their expansion drives the 
piston forward, which, by its rod and connecting rod 
to the crank, turns the shaft and fly-wheel. On the 
return of the piston, the products of combustion are 
allowed to escape. Two reservoirs can be used, 
each communicating with each alternate stroke of 
the piston. Another arrangement consists in draw- 
ing into a pump, worked by the engine, a mixture 
of gas and air; , by the return stroke of its 
piston, forcing the mixture into a reservoir, which 
is in communication with a cylinder, in which works 
a piston with a rack gearing into a toothed pinion 
running free on the fly-wheel shaft, when the piston 
ascends, bat gripe and turns the shafts when the 
piston descends. On each side of the cylinder is 
fixed another cylinder, with a piston and rod work- 
ing therein ; the tops of the rods are attached to a 
cross-head fixed to the rack. When an explosion 
takes place in the reservoir from the gases being 
lighted, the expansion thereby caused drives the rac 
piston, cross-head, and side vacuum pistens rapidly to 
the tops of their cylinders; the pressure of the 
atmosphere on the side pistons forcing them and the 
rack dewn again to the bottom, at the same time 
turning the shaft and fly-wheel; thus the energy of 
the explosion is absorbed in the up-stroke of the 
vacuum pistons, and given back in the descent of the 
same. Instead of vacuum cylinders, indiarubber, 
metallic, or other springs may be attached to the 
rack for the purposes above described. In another 
arrangement the pump piston has a rod passing 
through a packing-box on the cover. The bottom 
of this pump is constantly in communication with 
the bottom of the rack oylinder. The pumps 
charge is fired when its piston is at the top. The 
expansion drives the rack piston up as in the last 
described arrangement. his patentee has been 
anticipated in his first arrangement by W. R. Lake, 
No. 432 (1872), and by G. Haseltine, No. 2209 
(1874), both inventions beirg communications from 
G. B. Brayton, Boston, U.S.; and in his second 
arrargement by C. T. E. Lascelles, No. 1961 (1876). 

No. 2749 (1877), Louis Simon, ‘‘ Improvements 
Connected with Atmospheric Gas Engines. —In 
this invention air is compressed by a pump and 
stored in a reservoir, from which it is withdrawn 
and utilised in fixed quantities by suitable valves 
under control of the moving mechanism after the 
engine is first 8 In connection with the 
inlet valve chamber, which is of a given dimension, 
is another valve by which ooal gas under the ordi- 
nary town pressure is caused to enter the chamber 
of the air-pump, that the two agents may become 
thoroughly mixed, and in certain proportions, for 
obtaining the best results from explosion ard con- 
sequent expansion within a cylinder in which a 
piston is fitted, as in ordinary gas engines. A 
separate compression pump for gas may also be 
applied, so that the gas and air may be compressed 
separately, and allowed to mix under pressure at 
any convenient time before entering the crpio 
sion chamber. The coal gas—or it may be other 
gas, such as that known as benzoline gas— can be 
injected into the air-vessel or reservoir of the air- 
pnmp at tbe same time as the air, or alternately 
with it, so that the two—i.e., the air and gas—not 
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only become thoroughly mixed, but put under pres- 
sure. ‘Lhe air gas thus compressed is conveyed to 
the working cylinder of an engine by pipes, a dis- 
tinct pipe taking either ordinary coai gas or benzo- 
line gas into the cylinder after each charge has 
exploded, by the remains or refuse of which, atmo- 
spheric air being admitted by a separate pipe to 
sustain this flame, a light is produced tor exploding 
the freek main charge, which is directly after the 
exhaust admitted to the cylinder. By this means 
the explosion of one charge tukes place by a light 
left burning after the previous, and so on alternately. 
In lieu of the coal or benzoline gas being of the 
ordinary kind it may be had by a distinet pipe from 
the contents of the reservoir, iu which case a con- 
stant light can be maintained. I purpose using a 
carefully-balanced fly-wheei with this class of engine, 
to insure the return of the piston by its momentum, 
and thereby exhaust the exulosions always happen- 
ing while the crank is effecting the forward or 
upward thrust, aud the exhaust of each expended 
charge on the return. One of the great objections 
to gas engines as hitherto made, and a cause of 
their great relative cost, bas been the great dimen- 
sions necessary to obtain adequate power. By 
admitting the air and gas under a pressure varying, 
say, frem 2010. to S0ib., I obtain sufficient power 
from explosions in a small cylinder, and the other 
parts of the enpine are small in proportion. 


No. 3024 (1877), E. C. Mills and H. Haley. 
** Improvements in Motive- power Engines Worked 
by the Explosion of Gas.’’ Our invention relates 
especially to improvements upon that arrangement 
-of gas engine patented by us Jan. 23, 1875, No. 265, 
but applicable al-o to engines of other construction 
as will be pointed out. One subject of our present 
invention is to obtain a greater amount of power 
with a given size of cylinder, and this weaccomplish 
by the employment of arrangements which enable 
us to Work each single stroke with explosive force 
on one side of the piston and a partial vacuum on 
the other. Another part of our invention relates to 
a method of governing gas engines such as those 
now described, the object in this case being to make 
the number of explosions in a given time propor- 
tionate to the work required of the engine. In 
-carrying out our invention we use a cylinder, piston, 
and crank, but no fly-wheel, as ordinarily applied, for 
the reason which will hereafter appear. The 
cylinder is provided with valves at each end which, 
when the piston has moved a certain distance, and 
when an ezpiosive charge has heen drawn in receive 
a sudden motion for cutting off the supply, and at 
the same time injecting the igniting flume alter- 
nately at each erd of the cylinder. These motions 
we propose to effect by a cam acting upon suitable 
rods and spring connections. The explosion having 
taken place the piston is driven forward by the 
expanded gares to the end of the cylinder. Imme- 
diately the crank bas turned the centre the piston 
begins to move back by atmospheric pressure only, 
there being a partial vacuum on the other side 
thereof due to the attenuated gases which have 
expended their elastic force, and this motion con- 
tinues until the explosion takes place as above 
described, but now at the other end of the cylinder 
and then there are two forces employed, one aris- 
ing from the expansion of the heated gases, and 
the other due to the partial vacuum on the other 
side of the piston, and in this manner the engine con- 
tinues to work. There is an exhaust valve at each 
end of the cylinder which, by a slight motion im- 
parted from the crank shaft, allows the residues of 
the exploded gases to escupe, but which prevents 
the atmosphere from entering. According to the 
second part of our invention we cause the motion 
of the piston and connected parts to be controlled 
at certain times by an effort required to drive water 
or other fluid through an orifice which may be con- 
tracted in area. In practice we propose to place a 
cam or other such apparatus on the crank shaft 
which, when the piston is starting from the cylinder 
end, pushes a roller which can only yield according 
to the flow of a liquid from a small cylinder pro- 
vided with a piston, and therefore by adjusting the 
aperture of egress the specd of the main piston 
during a part of ita stroke can be governed. When 
the explosion takes place, the aforesaid roller having 
reached the end of the path on the cam, the piston is 
free to move rapidly by the force of the explosion on 
one side thereof, aud tue pressure of a partial vacuum 
on the other, and the above operation takes place at 
each end of the cylinder. ‘The regulation of the 
orifice may be effected by an ordinary governor or 
other such apparatus in the case of the arrange- 
ment patented by us as aforesaid by the pressure 
existing inthe air reservoir, or by manual arrange- 
ment. The fluid which is necessarily discharged 
from the small cylinder may be used continuously. 
In some gas engines we adopt a system of govern- 
ing, by which, the number of explosions in a given 
time remaining constant or nearly so, the amount 
of mixed air and gus exploded for each stroke may 
be varied according to the work required of the 
engine. In this case the amount of air and gas 
measured, mixed, and delivered for the use of the 
engine must also be variable. 
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from the main shaft, and which actuates an 
arrangement of star wheel and screw by which the 
moment of release from the control of the afore- 
said hydraulic cyiinder and the simultaneous moment 
of explosion are made earlier or later. The star 
wheel and screw operate ro as to allow the relative 
positions of the crank and the governing and valve 
cama. Another part of our patent relates to an 
improvement upon a patent granted to C. T. E. 
Lascelles, No. 1961 (1876), and consists in a method 
of what may be called un elastic connection. A 
fly-wheel is mount d on a crank shaft, or upon a 
secondary shaft, and attached to the said fly-wheel 


is a chumber with a fixed abutment or division, und signs. 


‘ 


I propose to place. before your readers a few ideas 
bearing upon a mod:fication of the first of these 
theories. Let us, however, first glance at what. I 
conceive to be a popular error. It is too readily 
taken for granted that the most natural mode of 
communication between human heings is by means of 
the voice. Now I contend that this is not the case, 
but that the most natural way of representing what 
we wish to convey to our fellows is by means of 
gesture, and I believe that this method preceded 
speech. So inbred is it in the human race, 
long before a child can express it-elf by means of 
articulate words, it can make known its wants by 
If the little one is hungry it will go to its 


in tha said chamber is a vane carried by the crank | mother, and opening wide its mouth, show that it 


shaft, which as it revolves carries round this vane, 
and compresses the air enclose! between it and the 
first-mentioned abutment, by which agency, there- 
fore, the latter is driven, and the required elasticity 
obtained. We propose to employ an arrangement, 
the object of which is to recive tha force of the 
explosion at its most advantageous point, and to 
redeliyer the stored-np power at the end of each 
engine stroke. For this purpose we employ a spring, 
ore end of which is attached to a wheel, and the 
other end to tha frame, by means of an oscillating 
ease. The said wheel gears into another of twice its 
din meter fixed upon the crank shuft of the engine. 
The patentess of this invention in their first part 
seem to forget that in every double-acting gas- 
engine, or where the gaseous charge is exploded on 
each side the piston alternately, both the direct 
acting explosive force is utilised and al~o tha vacunm 
proluced by it, the amount and duration of either 
being determined by the time of the explosion and 
exhaust, the length of the piston stroke being an 
important element in the calculation ; and it is hard 
to see how the action of the gaseous mixture em- 
ployed by the patentees differs in their apparatus 
from similar action in the ordinary double-action 
arrangement of Hugon and Lenoir. The second 
part of the invention is a direct copy of the govern- 
ing apparatus patented and described by F. Wirth, 
No. 1520 (1876). 

No. 3122 (1877), G. A. Wilson, G. Duncan, and 
W. A. Wilson, engincers, all of Liverpool, Im- 
provements in Gas Motors.“ — This provisional 
specification propo-es, First, to insure a thorough 
mixture of the inflammable gas to he exploded in the 
cylinder, we so arrange the engine that one stroke 
of the piston shall canse propulsion of veasels by re- 
action, enabling the suppression of the engine’a paddle 
wheels as at present employed. Secondly, for 
operating direct acting lift and force pumps for drain- 
ing, irrigating, fire-engines and vessels, air pumps 
for vacuum and compression. Thirdly, the replace- 
ment of ordinary steam-engines by these same 
apparatus working hydraulically, and permitting the 
transmission of power in all directions and to all 
distances. The jet was the only means at our 
disposal for utilising directly the expansion of 
vapour. With this incomplete means only the vis 
viva or live force of steam was utilised, and no 
advantage was derived from its weight, its pressure, 
or its expansive power. In the arrangements which 
form the object of this invention the steam jet is 
also utilized, but this acts in a stagnant condition 
upon the water which plays the part of piston. The 
steam employed is by preference superheated steam, 
as experience bas demonstrated that in presence of 
a cold liquid this superheated steam only gradually 
loses its heat. Condensation is slower still if the 
walls are non-conductors. In short, I will say that 
practically steam, when separated from water by an 
isolating bed, no longer condenses.“ This is pitiable 
as the wildest ravings of insanity, and can only be 
explained by Young’s assertion, that human nature 
was made first, then French. 


Leicester. Jno. F. Dickson. 


THE ORIGIN OF LANGUAGE. 


[14182.j—ELecrriciTy, astronomy, chemistry, 
and many other sciences have their able exponents 
in your letter columns, but this, the latest, and 
assuredly not the least fascinating branch of scien- 
tife inquiry, is rarely brought into notice. How- 
ever, I cannot but think that among my fellow-sub- 
scribers there are some zealous disciples of Max 
Müller who will not be unwilling to take part from 
time to time in discussions bearing on this subject. 

One of the most debated, as well as oldest, con- 
troversies amoug linguistic students is that of the 
origin of language. Tbere are some who maintain 
that the human race ab initio, had the faculty of 
speech fully developed ns un innate faculty, but it 
is to be hoped the number who hold so unscientific 
a view is very limjted. Those who take a scientific 
view of the origin of speech may be divided into 
three classrs—lst, those who believe lunguage to 
have been intentionally and arbitrarily formed by 
prebistorie man; 2nd, those who suppose men 
gradually and unconsciously connected particular 
sounds with particular sensations and ideas; 3rd, 
those who suppose language originated in mimicry, 


For this purpose we and to whom Müller has given the homely name of 


propose to employ an ordinary govcruor driven j the ‘‘ Bow-wow Theorists.” 


is empty; if it desires to go for a walk, it will put 
its band on its head to denst> that it wants its hat, 
and in a hundred ways by these mute gestures of its 
own devising it establishes a perfect understanding 
between itself and its mother or nurse. And note 
that these motions are not lcarned hy the child in 
the same manner as it learns to utter its first in- 
articulate attempts at talking, for in the latter case it 
is simply trying toimitate what it hears all those around 
it doing; but in making its dumb appeals it is 
apeaking its own languaze—a language doubtless 
handed down from its remote ancestors. And this 
mode of expression dors not cease when the vocal 
organs kave hecome habituated to their office, but 
coutinues as a subsidiary languige during the whole 
life. What would become of the orator were his 
hands bound and his features prevented from having 
free play? How often is the thought that is strug- 
gling for utterance conveyed in its broad outline to 
the audience by gesture before the tardy words can 
follow’ And in many instances where there is not 
this overmastering desire for speed we find ourselves 
preferring a sign made with the hands or head to 
the oral expression of our needs. Then, again, in 
nations far sunk in barbarism, this visible language 
is very highly developed, and there appears a cer- 
tain reluctance to use the vocal organs, so much so 
that we are told that among some tribes of 
Hottentots spoken language scems on the point of 
dying out, and a man will rather ran a hundred 
yards after another whom he wishes to stop, than 
exert himself to call him. On reflection, many other 
examples will present themselves to those who give 
a little thought to the subject, proving that gesture 
is a perfectly natural mode of communication be- 
tween man and man. Bat I go farther, and not 
only maintain that this method is a natural one, but 
that communication by speech is most unnatural, 
and bears every sign of being an artificial system. 


What resemblance is there between a sound and 
the thought it represents? None whatever, azy 
more than there is between a sound and its written 
sign, and it seems to me that the same arguments 
that can be used to prove that writing is an inven- 
tion, may be employed to show the same of spoken 
language, the only difference being, that in the case 
of writing historical evidence can be adduced, whereas 
speaking is prehistoric. Aud notice the inferiority, 
as far as universality is concerned, of spoken 
language to gesture; the former is only of use to 
those who have been initiated into its mysteries, 
whilst the latter is common to all men—nay, to 
some extent it brings men into communication witk 
the rest of the animal kingdom. The above-men- 
tioned case of the Hottentots is ngain suggestive. 
Men do not forget what is natural and instinctive, 
but what is artificial. As a nation sinks from civi- 
lisation to barbarism, one by one the marks of culti- 
vation are lost, invention after invention, custom 
after custom are forgotten, until man sinks to the 
state of the savage, and retains in extreme cases only 
what is natural to mere unimal existence. Naturally 
language, the most constantly exercised of the arts 
of civilisation, is the last to go. 

There is, then, nothing absurd in the idea of the 
human race having advanced some distance in their 
development, and having attained some degree of 
social intercourse, while intercommunication was 
restricted to outward and visible signs, doubtless 
aided by sundry purely mimic cries and interjec- 
tional sounds. ‘Those who donbt whether this could 
have heen possible, would do well to learn how much 
is achieved by signs and gestures in the case of the 
deaf and dumb, altogether apart from the use of 
alphabetie signs. 

Let us, therefore, assume a community living in 
this manner—not, be it observed, like pigs in a sty, 
but as intelligent beings, with an elaborate, thougb 
inadequate, method of communication—what more 
probable than that it should occur to one ef these, 
our ancestors—one more largely endowed than his 
fellows—to conuect certain sou'ids of his vocal organs 
with particular portions of his gesture language F 
He would have something to suggest tha idea, cer- 
tain interjectional and other cries, which still exist 
in every language. The case would be pretty much 
the same as it donbtless was with writing. Cali- 
graphy did not spring suddenly and fully fledged into 
the world. Significant marks of many kinds must 
have been used long before alphabets were invented, 
and as we have remnants of the prehistoric gesture- 
language among na, so we have relics of what must 
have preceded the invention of writing. The scores 


JUNE 21, 1878. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 691. 


369 


— 53 . — — — . —Üͤ—xßöͤL»ꝛũ—2æ2..ßñß.8—...... 
— — — ⅛— . iiʃũ 4 . —-—ĩ ..... — 


that the illiterate publican or tradesman chalks up 
on his door is an example. And just as writing, once 
invented, soon spreud amongst tha various nations 
of the earth, s0, only more quickly, because less 
elaborate, would the art of speech. 

The significant sounds at fir-t would naturally be 
few, and confined to the most common necessities—a 
hundred signs, nay lees, would be all that our hypo- 
thetical inventor would reqnire to fix; and theae few 
arbitrary sounds once agreed on, their further 
development would follow of necessity. If any one 
thinks I have underrated the number of signs at 
first requisite, let him remember that even now a 
couple of hundred words or so form a vocabulary 
sufficient for the necessities of many a farm labourer; 
and children, with even a smaller number than this, 
ean express all their little wants. These primary 
words would be broad in their meaning, being the 
representatives of gestures which it is evident must 
always have been without that definiteness which is 
characteristic of spoken words. 

Now a slight examinat'on of any large class of 
languages shows us that langnage originally did 
possess these two churacteristica—viz., a limited 
vocabulary und words with wide signification. Let 
us take the Indo-Huropeun or Aryan branch. We 
find that the thousands of words which go to form 
the dictionaries of the Janguages included in this 
group are all variations and combinations of a com- 
paratively small number of original“ roots ’’—7.¢., 
instead of the almost ivrumerable arrays of words 
that sow exist in that family there were originally 
only a few hundred, ard these simple in form and 
wide in their application. As an example of the 
latter characteri-tic I take the root mar,“ as 
given by Max Müller in his“ Science of Language.“ 
This root had the primary meaning of “ to pound 
or erush,’’ and it is hown how this idea is found in 

the following words:—Miull, millirg, meal, the 
Greek mulos, the Latia molares, then the Homeric 
„ märnamai, meaning to fight, the Sanserit 
“* mrinämi,“ to smash or kill, the Greek mólos 
Areos, the toil of war, and the Latin “ mors,” 
death, and morbus,“ illness, and“ mora” delay, 
and very many others. In all cases the root word 
had originally a material coucrete meaning, the 
abstract and more hiahly metaphorical meanings 
coming afterwards. And the-e roots, as the same 
author mentions, exist in clusters, each cluster 
having a marked family likene-s, shades of meaning 
being shown by sligut modifications of sound. 
Thus, to go would be expressed by ‘sar,’ to creep 
by ‘ sarp, to shout by ‘nad,’ to rejoice by nand.“ 
Can we not picture to ourselves the old father of 
spoken language forming his primary root, and then 
varying it slightly for the various shades of meaning ? 
have referred to writing as in some cases a 
parallel to speaking, and there is one point further 
worth noticing. Every one who has given any 
thought to the subject knows the intense repugnance 
which nations have to ary additions to their alpha- 
bets. When deficient in its power to express the sounds 
of a language new forms are not invented, but com- 
binations of the old letters are made to answer the 
same purpose—cominations which are sometimes 
judicious, but as (tan not. It is precisely the same 
with language. Nations will combine and recom- 
bine, will borrow from otber languages, but will not 
create new words, What more striking proof than 
this that languace-meking i- not an instinct? For 
if so once, why not now? Never was there a time 
when there was more need for creating new words 
than now, but rather thin do this mea will string 
together the most barbarous combinations of Latin 
and Greek word: when they desire to baptise their 
inventions and discoverics. 

I hope in these few remarka I bave shown that it 
is not altogether unrea-ouable to hold the opinion 
that language, like writing, is n human invention. 


Edmund P. Toy. 


THE PARIS EXHIBITION. 

114183.|\—Tue Paris Universal Exhibition, on the 
Champ de Mars, is the most magnificent display 
bitherto seen of the natural and artiticiat products 
from almost every civili ed rationnlity. Suffice it 
to say that the Trocnd!:o Palace is one of the 
grandest edifices in the world, and therefore throws 
all the other Exhibition buildings in the shade. 
Entering by the ‘Trocad‘ro France occupies the left 
half, while England and all other nations occupy 
the right in narrow belts across tho Exhibition, 
parallel with the river. Proceeding from the Troca- 
déro, Great Britain and Ireland occupy, so to 
speak, the torrid zone of tho foreign department, 
leaving the temperate and frigid for the United 
States, Norway, Sweden, Italy, Japan, China, 
Spain, Anstria, Russia, Switzerland, Belgium, 
Holland, Portugal, &c., together. 

Exhibitions now appear to have become univer- 
sally recognised as the most advantageous invest- 
ment for the surplus energies and resources of a 
country. French vanity loves to excite the admira- 
tipn of mankind, and it is well that the acmé of 
their desire should take the form of grand industrial 
rather than warlike enterprise. The Exhibition of 


1851 at London inaugurated the exposition of the | found in our own country in the eastern counties. 


products of different countries sido by side, so that 
comparisons could be formed, and defective work- 
mauship improved. Previous to that era exhibitions 
were local or national in their character, but now 
they are cosmopolitan. And the differences in 
workmanship and feeling are gradually disappearing 
as the peoples of different countries become more 
intimately acquaiuted. 

The mineralogist may revel in one of the finest 
collections of minerals ever brought together. The 
specimens represent the natural wealth of France, 
as well as that of other countries and England and 
her colonies. Although I have frequently visited 
the collection of minerals at the British Museum 
and the Royal School of Mines, I was much im- 
pressed with the variety and superiority of the 
specimens, many of which I noted. 

There are sufficient metallic ores to engage the 
attention of the metallurgist, as well as the metals 
derived from these, and the processes adopted in the 
extraction. The metallurgical collection is simply 
magnificent. 

The collection of modela illustrative of descrip- 
tive geometry far surpasses anything I have ever 
secn before in the French section. The Belgian 
models are also very fine. 

Those who take up machine construction would 
do well to pay a visit to the French and English 
sections, and the architect can with peculiar advan- 
tage, study building construction, for almost every 
variety of structure and design is represented. You 
afford abundant opportunities in the pages of the 
Building News to those desirous of learning more 
abont this section, but I may just say that the Tro- 
cadéro is byzantine in style commingled with Lom- 
bardo-Gothic. 

The Prince of Wales’s Pavilion is in the Eliza- 
bethan style of architecture, and the other English 
buildings represent styles illustrative of other periods 
of English architecture. The French illustrate 
various styles, aud so do all the other countries 
that take part in the exposition. The student of 
pbysics wil! see a profusion of instruments and 
apparatus illustrative of sound, light, heat, electri- 
city, and magnetism. Again, the geologist will find 
plenty of fossils and rocks. 

The student of botany, biology, and physiology 
will find ample scope. The French Forest Depart- 
ment contributes specimens of almost all varieties of 
wood, There are also stuffed animals and dissec- 
tions of plants and animals. The anatomical col- 
lection is small, but the models are very well exe- 
cuted. This collection is certainly worth a visit, but 
those who cannot bear to look at hideous deformities 
or the representation anatomically of appalling 
diseases, had, perhaps, better not enter this place, 
which is shut off from the general gaze. ‘There is 
also a large show of educational works and appliances. 


The collection of chemical apparatus and products 
did not equal my anticipation, but itis well worth an 
examination. 

Agricultural appliances, manures, and preducts 
are represented on a vast scale. Every English 
agriculturist should study this department, for 
France is decidedly an agricultural country. Ita 
agriculturists and savants have been endeavouring 
to discover the secret of the earth’s fertility, and 
they have been in a great mensure successful in 
their efforts, for they have found by experiment that 
certain artificial manures produce certain plants in 
perfection. In fact, they have found the manure 
hest suited for many plants. Phospho-guano con- 
tains ahout 18 per cent. of soluble phosphoric acid, 
while the superphosphate contains only about 11, 
and Peru guano only about 3 per cent. in the soluble 
state. 

Mr. Lawes and Dr. Gilbert, in this country, have 
been making agricultural experiments for upwards 
of 30 years. They nave raised the same crop from 
the same plot of land without manure, and find that 
the amount of produce gets less and less, while the 
amount of produce can be maintained up to the 
standard on an adjacent piece of laud by manuring. 
This experiment shows that, without manuring, the 
land would become sterile, because some one or more 
of the elements which the plant required for its 
growth exist in a minimum in the soil, and are 
exhausted. The other elements exist in the soil in 
a maximum state, and are practically inexbaustible. 
And the elements supplied by the atmosphere to 
plants can never be exhausted, so that if a normal 
amount of those elements that exist in any soil ina 
minimum state that are essential to the growth of 
any plant were supplied by artificial manures, the 
fertility of the land might be maintained for ever. 
And as farm-yard manure supplies in a great mea- 
sure those elements which are withdrawn from the 
farm it is a very essential manure. 

Phosphorus is an element which generally exists in 
a minimum state in soils, and considerable advan- 
tage is derived from its application as calcic, sodic, 
potassie, or magnesic phosphate. 

All kinds of corn crops remove this element largely 
from the soil. 

There is a very large collection of French phos- 
phatic minerals exhibited at the exposition, as well 
as of manures. These phosphatic minerals are largely 


In these phosphatio minerals the phosphorus cannot 
be appropriated as plant food, since it exists in the 
insoluble state as tricaleic phosphate. By tho action 
of sulphuric acid this compound is converted into 
the monocalcie phosphate, which is soluble, thus: 
2HeSO,; + Cag2 PO. (insoluble) 2CaSO, + 
H,CuzPO, (soluble). 

_ Again, lime should be applied to soils deficient in 
it, and to clayey or peaty soils. And potash and 
roda salts are advantageously applicd in soils re- 
quiring them. 

Potash and soda exist largely in most soils, but 
generally in the insoinhle condition, so that they are 
unavailable as plant food. Hence the advantage of 
turning over the soil so as to expose fresh portions 
to the uction of the carbonic anhydride and moisture 
of the atmosphere, which converts these elements 
into the soluble condition. 

From the above con-iderations it will be evident 
that, if the farmer knows the composition of the soil 
of his farm, and also knows the manures to apply, 
he will raise a far larger produce from his land than 
the farmer who manures at random. For instance, 
phosphates produce no result when there is already 
sufficient in thesoil, or when the soil is deficient in 
some other essential element. 

M. Collet, engineer of M. Pictet, gave me s 
lengthened description of his machinery for the 
production da froid et de la glace, which produces 
ice in large quantities. There is ono of these 
machines at Chelsea, and another at Manchester. 


Hugh Clements, 


— 
— 


HEATING BLAST OF CUPOLA FUR. 
NACE — COMPOSITION OF TEA — 
WORKS ON ANALYTICAL OHE- 
MISTRY. 

([14184.]—** CuPoLa ” (query 33156, page 326) will 
probably find it worth his while to communicate 
with Mr. Arthur Cooper, the Bessemer manager 
to Messrs. Brown, Bayley, and Dixon, of Sheffield. 
He is the inventor of a process for heating the 
blast of cupola furnaces by the hot gases from the 
Bessemer converters. I believe the plan has proved 
very successful after a trial on a large scale of 
some twelve months’ duration. I think it is stated 
that the consumption of coke in the cupola is 
reduced to 14 cwt. of coke per ton of pig iron 
melted. 

Mr. Hugh Clements, in his letter on the ‘‘Analysis 
of Tea” (No. 14170, page 345), dees not seem to 
understand what I am driving at. Ha corrects the 
tannin, but adheres to his statement that the asb: 
of ten averages 5 per cent., to say nothing of his 
estimate of the usual moisture. Will Mr. Hugh 
Clements be surprised to learn that a genuine tea 
of ordinary character never yet yielded 5 0 per cent. 
of ash, and that if a sample gave that amount it 
would at once cull attention to its suspicious charac- 
tter? The real proportion of ash in undried genuine. 

ten is 5 66 to 5°75 per cent. Of this from 30 to 3°5 

per cent. is soluble in water. Hence in normal tea 
the ash insoluble in water is about 24 to 21 per cent- 

The age of the leaf aud character of the tea do not 

affect the proportions of ash ina sensibly greater 

degree than above stated. Possibly Mr. Clements 
may say that J per cent. is a trifling variation to 
make a fuss about, but he will see the importance 


—— R — 


of it when I say that the Society of Public Analysts 
fixed 30 per cent. as the lowest amount of soluble 
ash natural to gepuiue tes, any deficiency pointing 
in the direction of an admixture of previously- 
infused leaves. As Mr. Ciementa says, Of course, 
if we analyse artificial mixtures of tea-dust, dirt, 
and sand, we obtain remarkable results.“ If Mr. 
Clements or other of your readers care for further 
information on the subject of the composition of 
genuine and spurious tea they will find it in 
‘* Chemical News for 187, Vol. XXIX., pages 167, 
180, and 221, and Vol. XXX., page 2. 

The following works on chemistry will be found 
useful for acquiring a knowledge of analysis. 
Commence with Church's Laboratory Guide,“ 
confining yourself first to the qualitative part. 
Tuen try your success with simple methods ef 
quantitative analysis, taking care to understand all 
you do. You muy afterwards examine more com- 
plicated mixtures qualitatively, using Valentin’s, 
Dittmar’s, or Clowes’ Qualitative Analysis.’ 
Further advance in quantitative anolysis may be 
made under the directions of Fresenius. 


Sheffield, June 15. Alfred H. Allen. 


DETERMINATION OF WATER IN 
LARD. 


{14185.J—In reply to Mr. Alfred H. Allen (letter 
14135), for the determination of water in lard, the 
process that I have been in the habit of usingis as 
follows: A weighed quantity of lard is taken and 
' placed in a counterpoted porcelain dish over a low 
Bunsen gas flame, and stirred with a thermometer 
at a heat not exceeding 230 F. until all the water is 
driven off, which can be seen by the melted lard 
remaining quite still upon the surface ; the whole is 
then allowed to become cold and weighed, the loss 
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calculated to percentage of water. Would Mr. point in the spoon, and kept it in an upright posi- | holder can be removed, and the dise dropped into its 


Allen kindly give his method of absolutely and 
rapidly drying fat? Also, will he give his opinion 
of the amount of fixed oil of mustard, as it is gene- 
rally thought to be about 35 per cent. of the seed 
(through some error in my article it was stated at 
25)? I should like to have Mr. Allen’s opinion upon 
the same. Albert Smith. 


BICYCLE STEP. 


14486.J—IN a recent issue a querist speaks of the 
difficulty he has in meunting his bicycle, the reason 
bein e awkward distance of the step from the 
saddle; but if he lessens this distance by raising the 
=P he increases that of the step from the ground, 
and so does away with one trouble by making 
another. As, no doubt, there are many more 
bicyclists whe are companions with bim in this 
difficulty, I hope you will think a step which I have 
just designed to supply their want worthy of a place 
in your columns. 
side elevation of the step in its position on the 
backbone is shown in Fig. 1. A is the step fixed to 
a collar, B, which slides up and down the backbone ; 
C is another collar welded on to the backbone, and 
between these two collars is a spiral spring. The 
step, A, has a short spindle projecting from it, 
which fits into the sliding collar, B (see Fig. 2). At 
the end of this spindle projecting through the 
collar there is an oblong head. E. Fig. 3 shows this 
construction in plan. Up the side of the backbone 
there is a groove, F in Fig. 4, and in this 
groove tke oblong head, E, slides, preventing the 


* 


collar, B, from turning round, and at the same time 
keeping the plane of the step normal to the back- 
bone. Now, before mounting the machine, you take 
a firm hold of the backbone with both bands, and 
with ycur foot push the step down to the bottom of 
the groove, which at the same time compresses the 
spiral spring. When there, you just turn the step 
slightly on its spindle, whivh locks it by allowing the 
oblong head, E, to fall into a recess at the bottom of 
the groove, shown in Fig. 4, at H. Fig. 5 shows the 
step in this position. When mounting you can keep 
your foot on the step as long as you like without 
undoing the catch, but when you lift your right foot 
from the ground, by a natural movement of your 
left foot, you turn the step back to its position 
normal to the backbone, immediately 1 the 
spring which lifts you and the step to the top of the 
groove, from which position getting on to the saddle 
ought to be an easy matter. A. A. Watkins. 
Alton, Hants, June Sth. 


MICROPHONE — WHERE DOS THE 
POWER COME FROM? 


114487.}—LastT week I was working with a pair 
of home-made telephones when it occurred to me to 
make a microphone. In ten minutes it was com- 


pleted, tbus :—Through the side of a bandbox I which should be made so as to fit tightly into the 
poked the handle of a table-spoon, so that the bowl revolving fitting of the selenite stage, and the 


85 apparatus is complete. As the depth of this fitting | well for the needful, or introduce some mode of 
e 


other I shoved through the box some 2in. above the | 


projected with its concave side up. Round 
handle I twisted one of my circuit wires, and 


spoon, and bent the end into a small ring. I then 
pointed both ends of a piece of lead pencil, placed one 


if the grain of the coke had much to say to it. 


place—a spring ring, as mentioned by Mr. Williams, 
being used to keep it steady. , 

Tn the figure, A A represents the selenite stage; 
B the revolving fitting; and C the tubular dise 


holder. 
W. H. P. 


tion by placing the other point inside the little ring. 
Having now introduced a small cell of Smee’s 
battery into the circuit, the arrangement worked 
admirably. The tick of a watch, the slightest touch 
on the box, and the sound of singing were dis- 
tinctly heard at the other end—the words and voice 
of the speaker being sometimes distinguished. So 
far there is nothing remarkable, except the ludicrous 


June 8th. 


AIR SURFACE CONDENSATION .—NO.1I 


[14490.]—On reference to various chapters in your 
magazine beaded Workshop Practice, which 
appeared in Vols. XX. and XXI., from February to 
July, 1875, it will be observed I especially direeted 
my reader's attention to the wastefal habit of dis- 
charging the exhaust steam from the engine into the 
atmosphere, or, in other words, coaling for an 
atmosphere of steam. In many places water cannot 
| be obtained except through the usual company’s 

supply, and, of course, the price would preclude its 
use for condensation, if it had to be passed away 
as usual ; but this is not imperative, for not onl 
it be cooled down effectually, but also the er 
supplied with water in a proper condition as to the 
prevention of deposit, and the durabjlity of the 
plates, and economy of fuel, &c. Perfectly pure or 
or it rapidly 


distilled water is a great mistake, } 
acts upon the iron; the better the material 
the quicker the action. This I can prove 
by vast experience, as I had a boiler driving my 
factory engine, as also another in the same pre- 
mises I put up to supply a chemist with steam at 
This boiler I fired with two 


simplicity of the apparatus. The important thing 
is, that I removed the battery, and the sounds were 
transmitted about as clearly as ever. Articulation 
was hardly so distinct, but musical notes and even 
the touch of a feather on the bandbox were perfectly 
audible at the terminal telephone. To my probably 
half-informed mind it seems that this result rons 
counter to the existing theories of the telephone. It 
is conceivable that the vibration of the pencil in the 
spoon could act as contact-breaker for a battery or 
any other current, but I fail to see how it could pro- 
duce such a current, or. if produced, could give it any 
special direction. I shall be glad to have the opinion 
of some of your readers on the matter. R. M. 


a rental night and day. 


N * 


MICROPHONE. 


(14488.]-I HAVE, like many others, tried my hand 
at a microphone. My stand, two sides of a a 
deal packing box, carbon blocks, the size of break- 
fast sugar lumps, picked up: in gas works, and 
stuck on, unshaped, with sealing wax, wires inserted 
in small holes and plugged in with tinfoil, battery, 
pint jampot, as made by C. O. G.“ in page 200 
of the EN@LIsH MxcRHAN IC. My first contact- 
maker, a rough stick of coke, pointed at both ends, 
and placed between the two blocks as by Prof. 
Hughes, answered fairly, but on making a second, 
filed into neater shape, it obstinately refused all cir- 
cuit, as have done other blocks which I have tried. 
After many trials I found a piece of thick bell wire 
hooked on to upper block and lightly resting 
against the lower most effective, but many spots on 
the blocks will not transmit the electric current, as 


With 50 yards of live, the watch ticking, camel’s- 
hair brush, whistling 10ft. away from micro, musical 
box on a distant table or on the floor, are distinetly 
beard, words not so distinct unless high pitched and 
uot too Joud. A small brass pocket alarum, when 
‘‘ going off,“ on the micro-stand is loud enough to 
be heard 10ft. away from the telephone lying on a 
table. The 2nd telephone, if not connected at 
microphone end for conversation can be connected 
with the other, thus generally helping the listener 
by using one to each ear. O. C. W. 


A, air shaft; B, delivery from hot well; O, injection 
condenser; D, rforated copper; E, reservoir or 
arrester; F, air shields. 


coke ovens, making founders’ coke, which got 
the steam free of expense, and left a balance in 
my favour. The whole of this steam was used in 
evaporating pans; therefore I had an abundant 
supply of distilled water at my command. I sup- 
plied the factory boiler with it, as I thought I should 
not have to stop for boilers cleaning; also that I 
should be under the best conditions with respect to 
economy in steaming and boiler durability. 

As near as I can remember, about two months 
after the boiler had been supplied with absolutely 
distilled water, my attention was drawn to it, and [ 
found the plate seams and rivet clasps were weeping 
in every direction under the water line, not in 
streams or channels, but in minute globules, and evi- 
dently in a week or two it would have been rendered 
nseless. The fact is, pure water, as I have said 
before, is a solvent when in perfect contact. In my 
case I turned in a feed dose of the usual water, and 
the whole of the leakage took up in a few hours, and 
ever after I took care to have a slight mixture of the 
usual, that the iron should be protected by a film of 
deposit. 

I will now inform you how far I succeeded. As I 
before stated I had a ten-horse engine driving my 
factory, steam about 40lb. per inch expanding and 
condensing. My premises were in the Spa-road, 
Bermondsey, and a deep culvert or sewer came in 
| the locality and drained my well. To meet this 
difficulty it became necessary to go lower with the 


ON A METHOD OF RESOLVING 
AMPHIPLEURA PELLUCIDA, &0. 


14489. HAviINd read with much interest the 
admirable paper on the Resolution of Ampbipleura 
Pellucida, Ko.,“ by Mr. Williams, in the ENGLISH 
MECHANIC of June 7th, I trust he will pardon me 
if I suggest a plan by which those who already 
possess a Darker’s revolving selenite stage may 
adapt it to the purpose, and thus greatly simplify his 
ita so far as the supplementary stage is con- 
cerned. 
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All that is necessary is the tubular disc holder, 


is but small, a slit in the lower part of the disc- \ cooling the water and work it over continuously. I 
holder will give it spring, aud cause it to be held | chose the latter alternative, as I had an idea some 
more firmly. When the objecta are required to be | time before of an arrangement I wished to , and 
viewed by ordinary sub-stage illumination, the disc- now the time came to make the experiment. I made 


June 21, 1878. 


the apparatus and found it answer all that was 
r d. Iinclosed it in the well from observation, 
for at that time I had some idea of protecting the 


arrangement, but through a severe loss I sold the 
whole of my plant to meet my liabilities in preference 
to going on in difficulties, and I have not had a chance 
since to introduce the affair. 


To reduce the temperature of water by air a great 
surface is required, and a constant circulation of 
both. Now you will observe how I obtained this: 
To commence with I had 22ft. of ascension pipe in 
my well; this was the injection, and connected with 
the condenser and air-pump. Of course there is no 
power required to raise this water, as it flowed into 
a vacuum, and was a constant. Now, of course J 
had at my disposal a fall of water 22ft. for surface 
and air circulation ; the return water, of course, 
was from the hot well of air-pump, and led to an 
annular corrugated chamber round the ventilating 
shaft. This chamber is perforated about half its 

ight ; the reason for this is that the lower half 

is any dirt or foreign matter from interference 


rith the colander surface; the holes are numerous, 
— ahi of an inch in d 


iameter, and punched in 
light copper plates. In my case the diameter of the 
ander was about 22in., and the same height. The 
holes also are required to be arranged slightly on an 
angle, or out of the perpendicular, that the jets may 
interfere with each other’s path. My well was 
about 5ft. 6in. diameter ; consequently I had a con- 
stant shower in the annular space between the well 
and the air chimney. This shower caused a 
circulation of air down the well and through 
the shaft. The air-pipe terminated about 1ft. Gin. 
from the surface of the water in the well; on the 
bottom of this pipe from the outside radiated five 
it ields, upon which the water fell, 
leaving a free channel for air-escape under them and 
into the shaft. The water in the well was about 4ft. 
deep, and to keep this to about that level it 
was lied by a ball-cock, as there may be a 
slight lackage in the well, and also a trifling evapo- 
ration is always going on. I steined my well with 
Portland cement at the bottom, and live lute up the 
sides. Now, the steam being condensed with this 
water, and its being worked over again, there are 
the impurities due to the first charge, except 
a small quantity to make good for atmospheric 
tion ; it will be found abont right for boiler 
feed. Although almost by necessity E thats use of 
the well, cast or wrought iron could be used for the 
shaft, but, taking all things into consideration, the 
durability of brickwork, and the articles being 
universally comeatable, I believe it cannot be done 
better than by sinking a kibb steined with cement 
and brick as high as the standing reservoir ; the 
rest of the work would do in good mortar. My well 
was about 100ft. from the condenser. In many places 
in England where the springs have failed, the cause 
is attributed to the want of forest absorption, as 
formerly we had immense tracts of woods, and 
they have gradually disappeared. Also toa certain 
extent it may be in many places occasioned by land 
drainage, but certainly our springs are not what, 
they were formerly. I can call to mind many places. 
I put up two anne in Wokingham (high pressure), 
and required only 90 gallons of water per hour, and 
I positively h lay pipes for condensing sur- 
face to get some of this back again, and this was in 
a factory that had been at work witha condensing 
s Boang a qatiy was 5 for vee 
man ing purposes but a few years prior, an 
froma the same well that I had to contend with. 
| Robert Crickmer. 


6, Exegent-street North, Poplar. 
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 CON"EINUOUS BRAKES-THE EXPERI- 
= AL VAN ON THE BRIGHTON 
Ra ELWAY. 
l. -Ix my lettor of last week I described 
the S perimental van now being used on the 
Bri On Railway, but such an ingenious apparatus 
Cann be fully understood and appreciated unless 
| the rern ler has either seen the real van or a diagram 
of it. Photographs and engravings of the interior 
, Of thee van have been taken, and through the 
: of those who are conducting the experiments 
j I am «tabled to send a plan and side elevation, 
which Sannot fail to be of great interest to your 
ical readers. A comparison of my last letter 
with e present diagram will make the subject per- 
fectly clear. 
= 1,2,3,4, 5 are the indicators, and 6 and 7 
’s 8 indicators. The water clock 
indicator drums is seen beneath the 
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is seen the accumulator, with its weighted lever, 
which supplies water under pressure to the clock 
elsewhere as required. The wheels, 6’ and 7’, 
used to drive the Stroudley indicators. 
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„The most important part of the apparatus is that | 
intended to register the tangential strains on the 
brake blocks. This is shown by A A, which are 
the two balance beams, at each end of which a 
brake block is hung; when the brakes are put on 
these balance beams tend to move in the direction of 
the arrows, but their movement is controlled by the 
resistance of the water in the cylinders, 1’ and 2’, 
one of which is shown in enlarged section in the 
detail drawing. The spindle, B, takes the strain of 
the lever and transmits it to the moving head, C, 
and leather plate. The movement required to send 
the indicator piston, from the top to the bottom of 
its cylinder, does not exceed 1-75in. As it is abso- 
lutely essential to the accurate working of the appa- 
ratus that these diaphragm cylinders Shoni be kept 
full, they are automatically supplied in the following 
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I have had opportunities of observing these speed 
indicators in use ; although they are so very simple in 
construction, I have found them to be very exact in 
practice. Mr. Westinghouse has ascertained by 
recent experiments that certain modifications may be 
made in the apparatus with advantage, and these 
are shown by the dotted lines, and will be readily 
understood. 

The wheels of the van are fitted with Mr. Streud- 
ley’s improved brake rigging, which only weighs 
801b. the set. The thrust rods putting on the brakes 
are of gas tubing, and every portion of the ps a 


which has been fully adopted by the London an 
Brighton Company, is tested to 200lb. on the square 
inch, water pressure, or rather more than double 
the maximum worki 
allowed to take its pl 


ng pressure, before a train is 
ace in service. 
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way :—A small pipe runs from X to the accumulator. 
F is a small valve held up by a spiral spring. When 
the diaphragm, C, falls, because of leakage, through 
a small distance, it bears on the point of the rod, G, 
depresses it, and admits water from the accumulator, 
which restores the diaphragm to the prope height. 

Fig. 10 is the auxiliary reservoir; Fig. 11 the 
triple valve; Fig. 12 the brake c linder, and Fig. 
13 the coupling hose. The two Stroudley’s speed 
indicators, Figs. 6 and 7, are fixed against the side 
of the van. There is a small brass box or case, in 
which a fan revolves by means of a cord from the 
axles of the van, the faster the fan is driven the 
higher the water, with which the case is filled, stands 
in the gauge glass. A graduated scale is fixed by 
the side of the] water-gauge, which indicates the 
speed per hour, 
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Captain Galton’s paper is being watched for with 
reat interest, and as soon as possible after it js read 
shall send a copy of it to the ENGLISH MECHANIC. 


June 10. C. E. 8. 


CONTINUOUS BRAKES—BAREKER’S 
HYDRAULIC. 


14492. —BARRKER, Harris, and Co., page 315, 
contradict my statement upon page 269, that the 
train fitted with Barker’s hydraulic brake, which 
runs daily between Bedford and London, is the same 
train which ran at the Newark brake trials in 1875. 
My first proof is, that the carriages now stationed at 
Bedford are num exactly the same as when at 
the Newark trial. Secondly, at Bedford last year, 
Mr. Barker himself pointed out to myself and others 
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the“ improvements he had made in this train since it | 321m. to run from Marple to Miller's Dale, with a | It must be remembered that the information here 


ran at Newark.” 

There are on the Midland two engines (Nos. 132 
and 135) and 24 vehicles (vide the last Parliamentary 
return) fitted with this brake. Both engines and 
the 24 vehicles nre stationed at Bedford to run to 
London and to Northampton, as I explained upon 
page 269, 

The only excuse for the contradiction of my facts 
is that one of there engines and two carriages 
happen to have gone away from Bedford for repairs, 
but they will have returned before this letter is in 

rint. 

All readers of the MECHANTC are fully aware that 
when locomotive engineers speak of an engine as 
ranning daily over a certain portion of a railway, 
they do not think it necessury to state except 
when under temporary repairs.“ One of the firm of 
Barker and Co. was present at the trial referred to 
in my letter, when the brake failed to stop the teain, 
running at 50 miles an hour. in 15 seconds, and 
within 200 yards I must repeat a question which has 
often been asked, Why did not Mr. Harris claim tbis 
stop for Barker’s brake in any of his speeches before 
the Society of Arts when the discussion upon Capt. 
Tyler’s pe per on continuous brakes was being heard ? 
It was quite expected that be would repeat the 
statement made in the Tires. Had he done so, he 
would have been asked to let the society see a 
similar stop made again. It was the opinion of those 
present that had such a good stop ever been made, 
Mr. Harris would not have lost such a grand oppor- 
tunity of making it public. As to the words, 
t estimated speed,“ every one is well aware that it 
is impossible to estimate the speed of a train accu- 
rately euough to be of much use at a brake trial 
unless a sperd indicator is used. At this very trial 
some persons estimated the spred at 45, 50, and 55 
miles an hour; while one gentleman afirmed ‘ that 
the speed was over 60.“ I bave before stated in the 
MEcHANIC that I am not connected with, nor have 
I any private interest. in any brake company what- 
ever. I have opportunities which few can have of 
observing the merits of continuous brakes. I have 
worked every kind of continuous brake used in 
Great Britain, and it is my desire to lay the results 
of my experience ard study fairly before the readers 
of the ENGLISH M&cHANIC. Each inventor bas a 
private interest in bis own brake, and considers it 
the best. It is, therefore, quite impossible for me to 
write a letter which can please all these gentlemen. 
Barker and Co. will at once disagree with me when 
I say I am of opinion that the Westinghouse auto- 
matic brake is decidedly the best in use. 

Smith’s Vacuum Company have entirely objected 
to my statement upon page 148 —“ That Barker's 
brake stops a train quicker than the vacuum,“ and 
to my saying, on page 315 that the Sanders “is the 
best of the vacuum brakes.” On the other hand, the 
Sanders Company consider theirs not only the best 
of the vacuum brakes, but the only brake worthy 
of consideration.” 

I could give the opinions of many other brake 
companies, but these will suffice to show, as Captain 
Tyler said in bis paper, There is no other subject 
so hotly contested in the railway world. Not only 
are there diversities of opinions, but there are also 
prejudices and feelings, and interests at stake, which 
tend to prevent the plain truth and simple common 
sense from gaining a hearing.“ In conclusion, may 
I ask Barker, Harris, and Co. whether they have a 
train at work which fulfils the necessary conditions 
laid down by the Board of Trade? I would also 
suggest that if Barker's brake can make the stops 
claimed by its proprictors, they should havea public 
trial, and, of course, let all the results be accurately 
taken and published. I have no doubt that if 
Barker’s breke could be made to do all its inventor 
states, it would be one of the brakes of the future— 
instead of being, as it now is, very little used for fast 
main line traffic. 


June llth. C. E. 8. 


SINGLE AND COUPLED ENGINES. 


(14493. }—I HAVE read the letter of C. R. M.,“ 
New Zealand, with great interest, and he certainly 
treats the subject of single and coupled engines in a 
very able and unbiased manner. The high speed of 
the G.N. expresses is in a manner ferced npon them, 
owing to their route to Liverpool and Manchester 
being so roundabout. The L. N. W., haviug the 
direct ronte, have no need to attain such high 
speeds, and, although they make a good many stop- 
pages on the way, average 4h. 45m. from Man- 
chester to London, and at the same time do not run 
nearly so fast between stations as the G.N. If it 
were necessary all the L.N.W. trains between Man- 
chester and London, and vice versa, could be 
accelerated without taking off any of the stoppages, 
and I do not think the G.N. or Midland could do 
the same. “C. R. M.“ shows pretty conclusively 
that the run made by No. 1334, from Leicester to 
Kentish-town, waa open to objections similar to 
those urged against single engincs—viz., of running 
fast down banka, and losing time up. I have re- 
corded one instance of a Midland conpled engine 
getting into trouble (Vol. XXV., p. 389), and may 
say that No. 131+, a Midland bogie engine, took 


load of one long bogie, four composites, two vans, 
and one horse-box, thus losing 44m. in a journey of 
174 miles, rails in excellent condition, and signale 
right all the way. Considering the light load, the 
great tractive power of these engines, and the 
immense weizht available for adhesion—viz., 26 tons 
17 ewt.—this ought not to have happened. If you 
lock at the running of the GN. newspaper express, 
you see that the G N. engines run it from London 
to Retford, 138 miles, in 3h., or an average of 
16 miles per hour. From Retford to Manchester, 
6t miles, the M. S. L. bogie engines take 100m., or, 
deducting 5m. for stoppages, 95m., or a speed of 
about 40 miles per hour. 


As for coupled engines running pretty equally up 
hill and down, I have timed a Midland bogie engine, 
1316, between Miller's Dale and Marple, aud found 
the first 4} miles were run, on twe occasions, in 
104m., and the next 94 miles to New Mills were run 
in IIm., exclusive of slackening at Bugs worth and 
New Mills. 

“ W. J. S.“ (letter 14133, p. 815) is rather hard 
on the L. N. W. directorate. Referring to his state- 
ment that the LN W. would hnve gone on for 
ever running from Manchester to Liverpool in one 
kour,” &c., I may inform him tbat long before the 
Cheshire lines route to Liverpool was opened, an 
express service of trains was ertablished between 
Manchester and Liverpool, performing the distance 
in 50m. Judging from his letter“ W. J. S.” is 
probably not aware that it is entirely owing to the 
enterprise of the M. & L.R. Co. that the line from 
Manchester to Liverpool has been so soon opened for 
trafic. If Sir Edward Watkin had had his way it 
is highly probable that a half-hourly scrvice would 
have been inaugurated by now, but it is proble- 
matical how it would answer. I may inform 
J. W. S.“ that no Midland engines of any descrip- 
tion whatever are used between Manchester and 
Liverpool, and that the coupled wheels of the Pre- 
cedent class are Gtt. Gin. in diameter. If“ W. J. S.“ 
would kindly send a few details of his splendid run 
with Penrith Beacon it would interest a good many. 
It is rather seldom that we bear of such s splendid 
performance in everyday work. 


I beg to thank Egeria (p. 169) for his kindness 
in sending me the list of engines. Would he kindly 
say if the 861-871 class that run the Manchester 
newspaper train come from Rugby or Crewe? How 
is it they do not return before 2 p.m. L. L. 


SUSTAINING THE VIBRATIONS OF 
STRINGS. 


(14494. |—THE following note, referring to an in- 
vention which received provisional protection 
only, may interest those amongst your readers who 
are experimenting with strings, tongues, &c., with 
the view of obtaining sustained tones of equal 
strength throughout the duration of a note. ‘lhe 
invention is that of Mr. Ed. Tyer, 2,763 of 1877, 
and is described as applicable to pianofortes and like 
musical instruments, in which notes are produced by 
the vibration of elastic strings, wires, springs, or 
other sounding bodies when they are struck by bam- 
mers, or are strained and let go. Notes thus pro- 
duced, it is well known, become gradually weaker 
after being struck, and are almost of necessity of 
short duration. 


The object of this invention isto provide means of 
austaining such notes for any desired time, with a 
strength uniform, or nearly so, aud the inventor 
effects this by placing the sounding body in the con- 
dition of the vibrating tongue armature sometimes 
employed in connection with an electro-magnet. For 
instance, in order to sustain the nates ef a piano- 
forte in which steel wires are used as the sounding 
bodies, near the middle of these wires is placed an 
clectro- magnet, the coil of which is connected with 
a battery or other source of electricity through a 
contact-maker acted on by the wire it-elf. ‘This 
contact-maker is so arranged that when the wire is 
at some distance from the magnet the electric 
circuit is completed, and the magnet heing thereby 
rendered active attracts the wire towards it. As the 
wire approaches the magnet, contact is broken, the 
attraction ceases, and the wire recoils, aguin com- 
pletiug contact so as to become again attracted and 
so on, the wire being thus caused to vibrate, or 
having its vibrations thus sustained as long as the 
electric force is maintained. When a key of the 
instrument is depressed, it causes the hammer to 
atrike the string, and the damper to be relieved in 
the ordinary way ; the same movements are arranged 
so as to make connection to the source of electricity, 
and thereby to bring the string that has been struck 
under the influence of the sustaining magnet, caus- 
ing its vibrations to continue as long as the key is 
held down. On relcasiug the key the electrical con- 
nection is severed, and the damper stops the vibra- 
tions. A like arrangement applies to other sounding 
bodies, snch as steel springs, or iron or steel bells, 
and can also be made appplicable to bodies made of 
other metal or material by attaching to them pieces 
of iron forming armatures, which can be attracted 
to magnets employed as above described. 


given is obtained from the provisional specification, 
and is therefore presumably not so complete as Mr. 
Tyer himself would be able to impart; but, assu min: 
the possibility of sustaining the vibrations of strings, 
tongues, &c., by means of electro-magnete, it msy 
be doubted whether the effect produced will be wort: 
the coste I have, too, a suspicion that the electro- 
magnet while ‘‘sustaining” the vibrations migh: 
interfere with them in snch a manner as to produce 
anything but a musical note. Stringplate. 


AMERICAN ORGAN MATTERS. 


[14195.]—I am much afraid that Eleve ” wil 
not feel inclined to give a chapter er two on the 
construction of some of the more elaborate instru- 
ments,“ though I, for one, should be glad to see s 
sectional drawing and instruetions for making a two 
manual. If I answer some of W. H. Gnikrod's 
questions (letter 14465) I suppose he will not thisk 
it an intrusion. A one manual instrument mig: 
very easily have 51 rows of reeds. For instance, 
referring to the diagrams on p. 69, Vol. XXVI., it 
will be seen that a half row is mounted on the tep 
of the tubeboard: that might be a whole row. ari 
it might have another row at the back, so that there 
would be four sets of reeds, as it were, in the one 
block and over the one set of pallets. They might 
be (I merely suggest) three sets of Sft. and one of 
4ft. At the back of the board, instead of sub-bass, 
there could bea whole row of loft., with an extra 
half of 16ft. or 8ft., or even both, making alto 
gether six rows. I suppose such a tubeboard wou! 
have to be specially made, because I believe it 
very rare that a complete retis placed on the top of 
another. [kev are usually half rows. If three rows 
would be sufficient (and a one manual rarely has 
more) they might be 16, 8, 4, or 16, 8, 8, a: 
“ W. H. G.” or any one else may prefer; but come 
would keep the 4ft. with the snper-octave coupler, 
in order to get the 2ft. tone. Eleve, in his letter 
on p. 92, did describe the oline and the vor 
humana (reed stop). The former is asoft-breathinz 
stop, made with light reeds in small channels; the 
vox humana is intended to resemble the buman 
voice, and has that reediness which is mach admire. 
‘SW. H. G.“ should take Eleve's advice, ani 
hear it in one of G. Wood’s organs. The difference 
of tone in Mason and Hamlin's organs is simpy 
due to the voicing. Those styles with the figars 
nro, I think, soft-toned, aud have ivory-front-i 
keys; those indicated hy letters have plain fror‘: 
to keys, and are londly-voicel. What do» 
“W. H. G.“ mean by a comprehensive treatise i” 
If Jean answer any question I will, but surely he 
does not want a treati-e like that by Mr. Warman, 
which is a work for all time, and is studied by pro- 
feasionals as a textbook. Organon. 


NEW MUSICAL NOTATION. 

(14196.]—I HAVE seen with great pleasure tHe 
philosophical system of musical notation descrit d 
by your correspondent, Mr. Robert Wark. It is 
best to point out an objection first to the nos 
notation. I think it will be found more difficult to 
read notes on what I will call the seven-line not .- 
tion than on the ordinary five-line notation, but ths 
is a small matter compared with the enormous s}- 
vantages to be gained by the adoption of the new 
notation. First, as regards harmony, the position 
of notes on the stave always shows the distance of 
the intervals in sound. In the ordinary notati>3 
notes distant only from a line to a space may ini- 
cato an interval of only half atone, or they mir 
indicate n whole tone and a half—that is, three ha! 
tones. Again. in playing on any ordinary manna 
instrument with a keyboard the notes in the bs-s 
will occupy the same position as those in the trete: 
at present players have to read two languages at 
the same time. With several instruments it is 
exceedingly difficult in the present notation to resd 
any passage marked 8va; this difficulty disappears 
in the new notation. In music for the violin ant 
English concertina passages are generally written on 
ledger lines up as high as five or six above the treck 
stave: the difficulty of r-ading notes on them is 
exceedingly great. The thick lines placed abovetben, 
as indicated by Mr. Wark, obviates the whole di- 
culty, for the reader would read down from 
the top line, instead of up from the top of tha 
stave. Many other advantages may accrue, whic: I 
do not wish to occupy your space by enumerating. 


June Íl. J. B. M. 


MUSICAL TONES. 

[14 97.—“ G. P.“, (let. 14102), rightly conclndiag 
that C2 is lower than D2, desires to know how tha 
values of these notes are determined. The risht 
way to answer this question appears to me to be 
this :—T he values of all notes in their relations to a 
selected key-note are determined by precisely the 
same rule as that by which those of the notes of t bu 
simple diatonic scale are determined, which we haw 
scen is the simple continuous procession or evolut: 38 
of the two kinds of concord—that is to say, the 
accretion of ooncords to the constituent notes od 

| 
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concords already determined. To find, therefore, 
tho values of tbese two notes, which aro develop- 
ments beyond the limits of the diatonic scale, we 
must first find what notes of the scale can supply 
concords that embrace them. In the case of Cg, it 
is evident tbat the note, As, supplies a harmonic 
concord which embraces it—viz., Az, Ay, E, A, Cg! 
1.', recognisul-le as the source of the major triad, 
X, CI, E.. Now, as the ratios of a harmonic con- 
cord conform with the arithmetical series 1, 2, 3, 4, 
5, 6, it follows that the ratio of CÊ to A is 5: 4; 
then, since tbe ratio of A to Cl is 6: 5, the ratio of 
(zi to Ch is equal to 24-3, or 25: 24, which result 
may be otherwise expressed thus—Cgl being a major 
third higher than A, it is necessarily a chroma 
(21) higher than Ci. 

Again, in tke case of D”, the hypharmonic concord 
of F°? is found tosupp'y it, thns—F?, FI, Ba, F, Db, 
kn, which, it may he een, is the source of the minor 
triad, Pr, D2, F. Now h- re, as the ratios of a hyp- 
barmonic concord conform with the reciprocal 
arithmetical series, 1, 4, 4, J. X, 3, it follows that the 
rutio Do to F is: 4 = 4:5; and since the ratio 
of F toC is 4 : 3, the ratio of Dzis} +4 = 16 

Fixpressed in words, without the use of figures, Da 
is a major third below F, aud consequently a semi- 


16 
tone ( i 5) above C. 
It is therefore evident that Dz is higher than C$ 


by the difference between S and 20, that is, 16 
25 128 15 24 15 
24 125 

The two notes whose values are thus obtained are 
those of the namra that are most nearly related to 
the tonic C. There are, however, it should be 
known, other notes of the same names or signatures 
occurring in changes of key, which are not truly the 
same notes, but differ from these in value, in 
different instances, by one or more commas. 


June 8. Fred. J. Jackson. 


PROPERTIES OF NUMBERS, 


(14498 }—Pernars P. G.“ (letter 14441) would 
like to know an unfailing rule for arranging any odd- 
sided square of numbers in arithmetical progression, 
or in arithmetical progression plus a constant 
quantity, &c. My father discovered it when I was 
a boy, in showing me the peculiar properties of the 
square of nine digits. Ido not remember ever see- 
ing it in print, but it is probably not new. 

The odd-sided square is necessary, so that there 
may be a central position to be occupied by the 
middle term of the series, and the rule will not apply 
to an even-sided square. 

First, rnle a square with any odd number of sides, 
and mark the central division, say, with a small dot; 
then place the first term of the series in the division 
immediately below this, and arrange the followin 
ones diagonally towards the bottom right-hanc 
corner of the squara. Euch term to be placed one 
column farther to the right, and one row lower down 
than the term immediately preceding it, and this 
diagonal arrangement to be continued throughout 
while the course is clear. But the bottom of the 
quare will be reached, and so will the right-hand 
side, and some divi-ions will have been previonsly 
nlled. Weil, in the first instance, when a term 
would fall in an imaginary division below a column, 
carry it to the top division of that game column, and 
in the second instance, when a term would fall inan 
imaginary division beyond or to the right of a row, 

earry it to the first or left division of that same row. 
Now, when a term essays to occupy a division 
already filled, to burrow a figure, let the angle of 
reflection equal the angle of incidence, when the 
term will fall two positions below, and in the same 
column as the precediig one Again, the central 
term of the series wiil be found to fail in the central 
‘iivision, and also the terms on either side of the 
central one will have arranged themselves adown the 
central diagonal. Now, the next term will essay to 
occupy an imaginary division partaking of the nature 
of both the side aud bottom ones, being really an 
extension of the central diagonal row. This term 
must be placed in the extreme left division of the 
second row from the top, which will always be 
found waiting for it, and the remaining terms are to 
Le set down according to the foregoing. 

If done with ordinary care any odd-sided square 
might be filled on this plan from that of the nine 
digits to any size whatever, and the columna, cen- 
tral diagonals, and rows would be found to add up to 


tse same total. 8. Hunt. 
— —— 


14499. As the subject of properties of numbers 


in figure squares bas been brought forth in your: whether it be fixed either at top or bottom. 
pages, perhsps yon will allow me space to show one; the top, the sel-nite must be placed below, just 
of the most remarkable (so far as my knowledgo above the polariscope. in a slit provided for it. 
i course if placcd below, the selenite is placed on the 


goea) that have ever been published. So simple are 


square, which will be found to contain the following 
curious and remarkable properties of numbers :— 
The sum of the terms in each row, whether vertical, 
horizontal, or diagonal, is 260; and the sum of any 
term, or number of terms chosen from the square 
(irrespective of their position), added to the corre- 
sponding term or terms, which are equidistant from 
number of terms x 260 Pie auta 


tho centre = 


of all the terms contained in each quarter of the 
pquare, and also the sum of the middle 16 terms, 
are equal to each other—viz., 520. The diagonal of 
any quarter is equal to the diagonal that lies at right 
angles to the former, in the opposite quarter. 
The diagonals of the middle 16 terms are equal. 
The odd terms of the top horizontal row added to 
the even terms of the bottom row = 269; this 
applies to the 2nd and 7th, ord and Gth, and the 
4th and 5th horizontal rows. The odd terms of any 
vertical row added to the even terms of any other 
vertical row = 260. The zums of the odd, and the 
sums of the even terms in each vertical row, are 
respectively 128 and 132. Take any two rows, 
either vertical or horizontal, or one vertical and the 
other horizontal, and add each alternate term of one 
row to each alternate term of the other row; the 
sum will be 260. The diagonals of each gronp of 4 
terms are equal—the square thns forming 16 such 
groups. If the sum of each of the 4 gronps in each 
row were added tog: ther, aain an ordinary square 
of 4 cells ina side, they would form a perfect square, 
as shown by the small one, in which each term = 
the sum of its respective group. The sum of each 
row in the smaller square is 520. The key of this 
square will follow, if in the meantime some one does 
net anticipate me. 


61 60 17 21 33 37 16 12 

56 52 25 29 41 45 8 4 

2 6 47 43 31 27 50 51 232 92 156 40 
10 14 39 35 23 19 58 62 32 16 100 224 
3 7 46 42 30 26 51 55 36 160 96 228 
11 15 33 31 22 18 59 63 220 104 168 28 
61 57 20 21 36 40 13 9 

53 49 28 32 41 48 5 1 


Joseph Jewsbury. 
Brookfields, Birmingham. 


14500. — IN reference to P. C. D.’s” article in 
your last (14441), there is only one way of arranging 
in the nine holes that number of figures in arithme- 
tical progression so as to produce what is known as 
a magic square. 816 

357 

492 
With larger numbers there are found to be a great 
many arrangements. ‘Thus, 16 holes (4 x 4) gives 
some hundreds. The three following can be trans- 
posed by writing the top row below the bottom, and 
still be magie; and if the second and third row in 
auccession be similarly transferred, or if in its 
original or any of the transposed forms the right 
hand row be transferred to the left, and the second 
and third in succession, the square is still perfect: 


14 11 8 114 712 1 8 13 12 
12 7 213 811 213 1411 2 7 
6 916 3 10 516 3 4516 9 
15 4 510 15 4 9 6 15 10 3 6 
The following, in 25 holes, possess the sams property: 

1 10 14 18 22 

19 23 2 6 15 

7 11 20 21 3 

25 4 8 12 16 

13 17 21 5 9 

1. 25 19 13 7 

11 8 2 21 20 

22 16 15 9 3 

10 4 23 17 11 

18 12 6 5 24 


In all these forms, and doubtless, in many others, 
the order of the natural numbers, 1, 2, 3, &c., is 
found to trace a line governed in each case by a law 
easily seen and remembered. J. G. F. 


A POLARISCOPB SPOT LENS. 


150 1.] — HEREWITH I beg to inclose you a 
description of u new picce of apparatus for use with 
the microscope. My friends think that it ought to 
be called alpolariscopic spot lens or paraboloid, inas- 
much as it combines the two in one. It consists of a 
polariscope with a spot lens fixed in the upper part 
of the polariser, though it is quite Hela ine 

f at 


Of 


they in construction, that l could write off at hand stage in the ordinary way. One notable peculiarity 
tne series, 1, 2, 3, 4, &., up to 1024, forming a | about it is, that instead of rotating the polariscope, 


synare of 32 cells in a side, and containing the same 


the spot lens must be fixed in a loose cell, capable of 


properties of numbers as in the accompanying | being rotated like an ordinary polariser. 


There is yot another peculiarity abont it which I 
should like discussed in the pages of “ ours,” as it 
fairly puzzles me and every one else towhom I have 
shown it; in fact, I never shew it to any of my 
unscientific friends for this reason. Looking at an 
object in the usual manner you see the o ject viewed 
on a black ground in the centre, with the most 
gorgeous polarisation round it. This is obtained by 
revolving the spot lens. Now, if the polariser be 
rotated, the black ground and the polarised light are 
seen in the most glorions confusion — commonly 
called innddled. Stop this, and rotate the analyser. 
Lo! another unaccountable transformation. The 
black ground has retreated to the edges, leaving the 
polarising going on in the ceutre. Can any reader 
explnin this? 

For the information of Mr. Albert Smith, A. H. 
Allen, aud otbers interested in the detections of 
adulterated food, I would say that it would prove o 
great value, as the starch of atrowroot appears 
groen, while the starch trom the potato appears 
brown. Milk, when pure, is bright yellow, while 
that containing water is quite blue. ‘I'his is witha 
red and blue selenite. Many other objects appear in 
totally different conditions than to an ordinary 
observer. 

At the next meeting of the Royal Microscopical 
Society a paper will be read on this curious and, at 
present, bewildering instrument. 

I shall he happy to show any of your readers its 
curious effects on the objects mentioned if they will 
advertise their address. B. 


CASSEGRAIN REFLECTORS. 


[14502.]—Or reflectors the Cacaegrain was my 
first love, but experience bas somewhat modified my 
affection, more especially as the grandest expression 
of that form, the Great Melbourne does not appear 
to have equalled the great expectitions’’ enter- 
tained by many of what the performance of a 4ft. 
speculum might be in the peilucid atmosphere of 
Australia. 

The Cassegrain has, I now think, a speciality—a 
defect which renders it less convenient—leas pleas. 
ing to use than the Newtonian. This is the neces- 
sity of observing through the end instead of through 
the side, and so when an object is vertical or nearly 
so, we have to lie flat under the instrument or in- 
conveniently crane our necks, whereas objects in a 
vertical position are just in the mo-t convenient 
situation for observation through the Newtonian. 
Of course, with the former instrument we can use a 
star diagonal, but this is to add another reflection to 
a combination which, perhaps, has already one too 
many. 

Neither is lying on the hack nor craning the 
neck the best method for holding the head when we 
desire the expression of our most accurate seeing. 
The Arab in the desert, the Indian on the prairie, 
the sailor on the ocean never throw the head back 
when regarding distant objects—jJuat the reverse; 
they lean the head slightly forward. I am sure 
some of the fanciful markings occasionally seen or 
supposed to be seen by earnest observers on the 
planets, and especially the disagreements regarding 
the colours of fixed stars are the result of fatigue to 
the eyes, principally caused by a necessity of looking 
through the telescope in a manner not the best for 
clear sceing. and giving less repose to the eyes than 
they would have, bad we employed them in the 
position we ordinarily see farthest without instru- 
mental aid. 

If it were not roquisite to silver glass mirrors so 
frequently, reflectors would be intinitely more in 
favour, but this constant tarnishing is a great draw- 
back. If Mr. Lancaster or Some other ingenious 
optician would turn their attention to this matter 
they might perhaps invent some lacquer either to 
combine with the film of silver or to sprend over it, 
of suck tenuity as not to interfere with tho figure. 
I hope our gracious friend will find time to give the 
suggestion some thought. I recolicct reading how 
Ramscen or Short, I torget which, ground a mirror 
back and front so as to cover the back with tin 
and mercury as our lookiug-glasses are made; such 
a method was, at least, durable and brilliant. 

E. B. Fennessy. 


Coins Going Out.— The year’s Mint report 
shows, as usual, no coinage of crowns. There has 
been no issue of crowns, we believe, since 1851, nor 
of groats or fourpenny pieces (except for Maundy 
money) since 1856. Half-crownus shared the fate of 
crowns for some years after 1851, but in 1873 the 
Mint issued a circular to baukers asking their 
opinion whether it would be for the public con- 
venience that the florin, first coined in 1849, or that 
the hulf-crown should be the coin adopted, or that 
both should be in circulation ; and about two-thirds 
of the answers received were in favour of having 
both in circulation. ‘The coinage of half-crowns was 
thereupon resumed, and above tour millions of them 
have been coined iu the course of the last four years, 
und about as many florins aiso. The crown is a 
handsome coin, aud the groat is sometimes cone 
venient. 
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REPLIES TO QUERIES. 


— — 


„% In their answers, Corr are re- 


espondents 
epectfully requested to mention, in each instance, 
the title and numbor of the query asked. 


[81976.|—Compound v. Single-Cylinder En- 
es.—Mr. Langton takes my well-intentioned 
nter au sérieux, and stands on the dignity of his 
experience.“ If I had felt inclined to be sarcastic 
I assure him he has afforded abundant opportunity 
in both of bis letters. In his note on p. 296 he writes 
plainly enough that ‘‘for one charge of steam we 
get two vacuums. In the single-cylinder we can 
only get one vacuum: hence the disadvantage.” In 
his second (p. 347) he states that the loss of pressure 
between the high and the low pressure cylinders ‘‘ 
correspondingly gained by increased piston ares.” 
To any one acquainted with merely the outlines of 
the theory of heat in the steam-engine such an asser- 
tion will appear extraordinary, and as for me I can 
only congratulate Mr. Langton on finding so easily 
tt in loss a gain to match the far-off interest” on his 
coal bills (I beg Tennyson's pardon). Seriously, if 
Mr. Langton will only refer to Vol. XIX., and read 
the history ef the compound engine there printed. 
and will state all the conditions (dimensions, &c.) of 
two rival engines, one compound and the other 
single, I will endeavour to show him where the 
superiority really lies. Ashe puts the matter, any 
one could easily retort that it would be more adyan- 
tageous to use the steam in a single-cylinder the 
diameter of the low-pressure one, than to have two, 
and lose pressure in the transit from one to the 
other: for it is obvious that there is only so much 
“ work ” in the steam, and if some of that is lost it 
will puzzle you to regain it. Another thing Mr. 
Langton may consider : how is it that there is a gain 
over the single engine when the steam from the high 
sure is taken into an intermediate receiver 

ore entering the low-pressure (where, in fact, the 
exhaust of the high-pressure closes before the valve 
of the low-pressure opens)? What has become of 
his second vacuum then? Perhaps he will be sur- 
Jacko to hear that a single-cylinder engine, steam- 


acketed and clothed, with Corliss valves, and not 
much sion, will run the best compound 
very close indeed ; but under any usual conditions of 
working, the compound muat be superior, if other 
things are equal. Let Mr. Langton work the pro- 
blem out by figures, taking due account of the dif- 
ference in temperature of the steam at the two ends 


of the strokes, before he again ventures to say, as | | 


he does in p. 296, “but were it only a matter of 
difference of heat, I should incline to belief in the 
simple engine.“ Assoc. Inst. C. E.“ thinks 
“J. B. C, will be surprised to hear that the oom - 
bustion of powder in a cannon produces a vacuum. 
J. B. C.“ is not surprised at anything, but he is 
amused that A. I. C. E.“ should have omitted to 
state the theory upon which such an assertion is 
. Perhaps that gentleman will not mind point- 
ing ont at what part of the bore, and at exactly 
what time the vacuum is created. If he will also 
explain how the report made is principally due to 
the air rushing in to fill the vacuum, he will con- 
for a great favour ; and if at the same time he will 
attempt to explain how it is that those gun-cotton 
rockets mentioned on p. 329 make reporta so loud, 
he will probably find reason to mend his rather dog- 
matic assertions. Somebody will say next that it 1s 
the air rusbing in to fill the vacuum that drives a 
cannon back when it is fired !—J. B. C. 
(82269.])—Systematic Memory.—Many of us 
would be dad to avail ourselves of G. G. Ps” 
offer on p. 320, and learn a little more of syste- 
matic memory.” I cannot quite clearly follow him 
in his explanation of the subject; but I dare say 
another letter from him may elucidate the matter. 
In a system I attempted to learn some three or four 
years ago, cabbage would not huve represented 
the date Jenner discovered vaccination, but two 
years later—viz., 798. Caper would have been 
the key-word, and I suppose the best association 
would be the figure of an infant cutting a caper ” 
whilst being vaccinated. But that would only give 
the date of the discovery, and a fresh association 
have to be formed for the name of the dis- 
coverer. G. G. P.’s’’ second illustration of the 
uadrant, so far as I can see, only enforces the fact 
t a quadrant has degrees—a thing by no means 
difficult to remember—but leaves us completely in 
the dark as to 1740 being the date of Godfrey's 
invention of it. What I consider to be the greatest 
whack to the science of mnemonics is the large 
number of artificial links required to bind masses of 
information together in one complete chain. I 
should like a hint or two on how! G. G. P.“ avails 
himself of mnemonics when wishing to acquire 
information of a very accurate and detailed cha- 
racter—such, for instance, as mathematics or lan- 
goe es. Suppose that in the former we take 
uclid, algebra, or trigonometry, does not he think 
that the large number of associating mental pictures 
which would be required to fix the different rules in 
the mind would be perfectly bewildering ? Or suppose 
you take in the latter French and German, in what 
manner, and to what extent, would he consider it 
desirable to use mnemonics P—RICHARD TEMPLE. 
[32269.] Systematic Memory. — Mnemonics 
being such a valuable aid to the memory it is rather 
surprising the subject has not received more atten- 


tion in yourcolumns. I did not approve of Mac- 
laren’s phonetic memory table, so made one for 
myself, a copy of which may be interesting to some 
of vour readers. The cipher, 0, is represented by 
k, ck, or q, 1 by b or p, 2 by c or 7, &; the 5 vowels 
with w and 1 and also the aspirate, h, represent no 
numbers, The key pande thus :— 


k, ck, q 
1 2 8 
d, p c, @ d, t 
4 f 6 
Ji v 9.5 e 
7 8 9 


m, n r 8 
The numbers from 0 to 99 are represented by the 
following words, compiled from the above key: — 


0 
(Key) 

1 2 3 
boy cow hat 
4 5 6 
ivy Jew owl 
7 8 9 
ham hare 8a v 
10 20 
book cake 
baby box boat cab couch cat 


beehive bag bowl 


i cave cage coal 
piano bureau bush 


chain chair cheese 


40 
duck eavehook 
tube watch date fop fox vat 
dove dog dablia fife fig file 
dome door dish oven fire fish 
50 60 
jockey lak 


ake 
elbow lace lady 
loaf log lily 


gap juice goal 
glove gig eagle 


gun jar goose lion lyre lash 
70 80 
ink ark 


map mace net 
muff image nail 
onion mower mouse 


rope arch rat 
roof rug reel 
urn arrow horse 


shop sauce shed 

sieve sage shawl 

snow sower sash 
Some of the words might doubtless be improved 
upon; and I should be glad to see more suitable 
words suggested for the numbers 40, 52, 54 (the 
etter l having ne business there), and some others. 
To be of use the whole table, or even a part, must 
be learned very perfectly. As to the manner of 
applying it, we will suppose it is desired to learn 
mnemonically the heads of the Sermon on the Mount. 
Commencing with the beatitudes, we have to asso- 
ciate them with the word boy.“ which represents 
number 1: picturing to the mind a boy receiving 
his father’s blessing would answer the purpose. 
Picturing a cow' (the second word) would recall 
to the mind (the second bead) Le are the salt of 
the earth.” A lawyer with a wig under his hat” 
might be associated in the mind with the words “ to 
destroy the law.” A sheep eating poisonous ivy“ 
leaves might be pictured to connect “ivy”? with 
Thou sbalt not kill,“ and so on to the end. Next 
day, or 50 number of days after, the word boy“ 
will recall the beatitudes; the word ivy“ will 
recall to the mind the words Thou shalt not kill,” 
and soon. Should any one doubt the fact, a fair 
trial will soon convince them, if they will first learn 
a few words, say 10 or 20, quite perfectly. The 
same plan porene whilst listening to a sermon or a 
lecture will enable one to remember the heads of the 
same, or any striking illustration or other details. 
Practice makes perfect,” but even the tyre in 
mnemonics will surprise himself as well as others b 
the new power his memory has acquired.—W. P. 
IRON. 

[32300.] — Soap Substitute (U..). — I have 
known a mixture of ammonia (solution) and oil to 
be sold as a cleansing liquid, but I do not recollect 
the proportions in which they were mixed. Should 
recommend A Faller ” to try a few experiments 
with ammonia, borax, and oil. He will soon discover 
the right quantities. Ido not think the liquid I have 
seen contained anything else but ammonia and oil. 
There is no art in the mixing—they merely require to 
be shaken up together. If borax is used it should 
be dissolved in water.— Os. 


[32318.] — Microscopical. — Although this is 
addressed to a well-known correspondent I reply, as 
it is about being consigned to limbo. Carpenter on 
the Microscope’ is a good book for a beginner. If 
you wunt standard specimens of starch procure 
samples from reliable sources, or prepare them your- 
self. You could prepare rice, wheat, potato, or sago 
starch. You will be able to get a sample of pure 
arrowroot from the wholesale people.—Os. 


(32316.)—Gold Shell (U.Q.).—I do not know 
whether you mean that unused gold shells are kept 
in a glass case, and that they fade while in the case, 
or that you have used gold shell to gild some article, 
and the colour of the article fades. The latter can 
be obviated by giving it a coat of varnish, which will 
keep it from contact with the air.—Os. 


[32323.]—Herepathite (U.Q.).—Wonuld. advise 


you to try again and agaiu; you won't succeed with 
this in a hurry.— Os. 


— 


32679.) American Organ.— May I ask W. H. 
Gnikrod' whether it is an American organ or as 
harmonium that he has altered ? I presume the lat ter. 
But bas he altered the keyboard from F to C, or 
from C to F? What I want particularly to know 
is if, in shifting the reeds, he found they were 
adapted for the lengths of the new channels. I don’t 
think it would make much difference on a harmo- 
nium, but Ican see a difficulty in the American 
organ, especially if the notes added were at bass end. 
The price he mentions is a long way beyond harmo- 
nium reeds, so I am in doubt if it is an American 
organ he has been altering, although he speaks of 
my harmonium keyboard. ORGANON. 


32789.]J— L. B. and S. C. Engines (U. Q.).— The 
following are a few of the principal dimensions of the 
above engines :—Diameter of leading, driving, and 
trailing wheels, 3ft. ll}in.; diameter of cylinders, 
13in. x 20in. stroke; wheel base (total), 12ft. ; 125 
tubes, Iiin. dinmeter—length, 8ft. 3łin.; heating 
surface of tubes, 470 aq. ft.; ditto fire-box, 55 sq. ft.: 
grate area, 10 sq. ft.: tractive force for every lb. of 
effective pressure on pistons, 71°15lb., which I think 
is very low for a six-coupled engine. However, they 
ean tere 200 tons up an incline of 1 in 100.— 


[32799 and 32853.I— London University Matri- 
culation (U..). — These correspondents sbonld 
apply tothe Registrar, London University, inclosing 
a stamp for reply.—Os. 


[32810.|—Grinding Dry Soap (U.Q.).—This can 
be managed in a mortar. The powder will of coarse 
require to be sifted.—Os. 


32821.] — Pygidium of Lacewing Fly. — 
“ Chrysopaperla ’’ will find two near the extremity 
of the abdomen. I cannot say if confined to either 
sex, but probably not, as both male and female flisi 
have them.—D. ALLEN. 


32826.] — Midland Drivers and Firemen.— 
“Young Fireman,” in answering this question, is 
evidently not acquainted with the subject. He is 
quite right when he states each one takes his turn 
from cleaner to fireman, and fireman to driver, and 
when appointed fireman, wages, first twelve montha, 
3s. 6d., after, 49., until passed for driver, wher their 
wage is 48. 6d. per day, until appointed regular 
driver, then it is 5s. 6d. first six months, second six 
months, 6s. 6d., next twelve months, %., or two 
years since appointed; after another five qon 
service, 7s. 6d., or seven years since made driver. 
Then he says that they have always two drivers on 
shunting engines, which is not the case, as they are 
kept in case of extra traffic, and to work other 
drivers’ trains who are off on leave or ill, and are 
out on the main line with a passed cleaner with them. 
In the late Mr. Kirtley's time, when cleaners were 
appointed, they had to be from 18 to 22 ears of age, 
height bft. 71in., but I do not think there is any 
rule to that effect at the present time, as there are 
some mere lads, and some, I should think by their 
looks, 30 years of age.— JOSEPH GREEN. 


(32841.)—Tapper Bells (U.Q.).—You require 
what is termed a switch board,” by means of which 
the battery can be connected with any of the feur 
bells—a small board, into which four pieces of brass 
are fastened. These are respectively connected with 
the line-wire of each bell. A brass arm working ona 
pivot is connected with the line-wire of meats This 
can be connected with any bell by placing the arm 
on its respective brass terminal.— Os. 


(82862.]—Boiling Glue.—If O. C.” can obtain 
a look at the Supplement to the Sixth Annual 
Report of the Local Government Board, he will find 
much information in the report of the medical officer 
on the manufacture of glue. The best boiler is, I be- 
lieve, a steam-heated one; but open pans are fre- 
uently used, heated by fire, though these are often 
fitted with means of heating by steam. Where the 
open pan with fire is employed, a clear space at the 
bettom is kept by means of a false bottom of bars, 
and a removable vertical framework in the centre 
divides the pan into two parts, with a clear water- 
way in the middle. The quantity of water will 
depend, to a certain extent, on the guality of the 
materials; but, as a guide, it may be stated that at 
large works a charge consists of 12 tons of fleshings 
to 1 ton of water, and the produce should be 25cwt. 
of glue.—J. T. M. 


[32866.]— Greenhouse.— The height at back 
should be at least 8{t., and as much more in reason 
as you can make it, for the greater the pitch the 
smaller may|be the scantling‘of the bars, and the less 
will be the liability to injury from hail. It will be 
seen, too, that the greater the pitch the more will 
the glass cost; but there will also be more space. 
The bars can be obtained ready moulded, 23in. or 
Sin. deep by I in. or 2in. wide—the main framing of 
4in. by 3in. stuff; but a good deal depends apon the 
exact position. Put it together with bed screws, 
sinking the heads deep enough to cover them with 
dowels. If the mortices and tenons are well fitted, 
and greased with a mixture of pure fat and black 
lead, together with the screws, it will come apart 
easily after being up ten years. Paint with four 
coats, letting the priming dry in well. Now is the 
time to start, so as to get the benefit ef any sun (to 
dry the frame) that we may have. They say it is 
coming.—S. 

32866.]J— Greenhouse. — Perhaps this will snit 
“ Gardener.” The wood that you require is called 
quartering, of which the whole of the framework 
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will have to be made—4in. x 3in. willdo. The fol- 
owing are the pieces ont of ground :—Four pieces, 
a 6in., for P Q R S; three pieces, 12ft. lon for 

BCC; two pieces, 7ft. 6in., for A at back; three 
Pieces, 4ft. Qin., and two pieces, 5ft. Zin., for 
R R ST U; two pieces, 3ft. lin., for V W; two 
Pieces, 2ft. ŝin., forX Y; OO are "hinges. Be sure 
and make the dovetails fit well, or else the eee 
will not be firm, and will be constantly breakin 
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glass. Be sure to ram the posts in ground well 
with a brick or two, and keep the house away from 
the Do not fix anything to it at all, and, if you 
should want to leave at any time, remove the house 
six months beforehand or before you give notice. 
Lou must make the roof overlap in front. To do 
this you must begin at the bottom, and work 
upwards. The back should be lft. higher than the 
front, Put the glass in last of all previous to 
painting. —TELESCOPE TELE. 


[32867.]—Clock Gongs—Can be had in various 
sizes, giving different tones. Where? Look in the 
Directory! or take a walk and inquire at some of 
the shops in Clerkenwell. As to the plates for 
musical boxes, try Little Britain. I forget the 
number; but Directory again.—S, M. 


[32876. ]—Cutting Gauge Glasses,—Take a rat- 
tail file—that is, a round taper one—and insert the 
file into the hole in the glass, scratch the glass in the 
inside with the file at the place all round, and the 
Min will come off, and with practice an any length from 
in. to 6in. as rapid as you have a mind for. I have 
ased the same file for the last six years, and no 
failure.—AN OLD ENGINEMAN. 


[32879.]— Caking Colours.—Perhaps 
not added sufficient gum, or not pressed 
with 5 5 

ixed ?—J. B 
32881.]—Gasholders. —I do not wish to enter 
into a useless argument on this question. Suffice | 
it to say that I know two firms who e and sell 
a quantity of these gasholders, and they are in every 
e of zinc, as being the most lasting 
material; and my own actual experience confirms 
this, and I do not see any reason why Mr, Waite | 
should ‘ presume that I oS ‘made a 
error.” replies are dictated by either actual 
experience or common sense, and I do not let my 
imagination run wild when answering a simple 
-question, and I did not see any reason either for 
oceupying space with details which any mechanic 
d make the machine, knew its use) 
would be able to supply. Mr. Waite says a large 
pipe on a small one not give a better supply of 
Ba than the small one. All I can say is, try it. 
urn the gas from a small pipe, and to another 
pipe of the same size join a short length of larger 
pipe, and burn the gas from this. He will, I think, 
— a prac flame, and, if this does not mean a 
ly, perhaps — will be kind enough to say 
— it ¢ oes mean? Mr. Waite 5 the 
correspondent to make a conical regulator, &c., 
0 with which he can work his 8 to a hair's 
th;“ and, if I omitted to oa remy about 

us 


two. pipes, he certainly has as not tol make 
[32882.|—Paraffin Candles.— Paraffin wax costs 


yon have 
he cakes 
vou sure the mass was 


et 


32886.] — The Pulsometer. — Will Black 

itch,” who answered this query oni p. 274, kady 
explain how the pulsometer may be driven wit 
exhaust steam, so as to actually cost nothing ín the 
working“ ? I am thinkin 
such a demonstration of its advantages would 
settle the matter at once. I can’t conceive, though, 
how it is possible to force water up a pipe at a cost 
of nothing.“ —MINE-OWNÈR, 


Pia 888.] — Washing Powder.— I cannot give 
S.” any T of the 5 of 8 
3 powders they are mos nd made from 
soda ash, si Ba with a Little of the best soda. 
The mixture is a ground, and treated with a 
size or gummy liquid , to paara it from the effects 


of purchasing one, and 


of the atmosphere. It is then dried, ground, 
and packed in boxes covered with paper. “ wash- 
ing liquid” would be a solution yr soda, 


pur, and perhaps ammonia, together with a little 
ntine. The latter has a wonderful effect on 
dur clothes.—J. L. K. 


(32892.]—Slates.—I would recommend C. O.“ to 
read Slate and Slate kapiten i ” by D. C. Davies 
(Lockwood). The mere prices an sizes can be found 
in the Builder's Price-book.” —LLANDEILO. 


[32894.]—Canary.—I have kept and bred canaries 
for some years, and send the following notes, which 
may be of use to those whose experience is less 
extensive. The cage should be kept scrupulously 
clean, and be beatae a overhauled at least once a 
week. Cages with fronts and wood sides, 
back, and top are the ed ones adapted for birds. 

The bottom must be strewed with sand, renewed at 
sank once a week. The perches should be scra ed 
with a knive whenever coated with dirt, and 
quently changed. The sides, back, and top of 
should be limewashed every six weeks. e bir i 
must have a cold bath every day ; they instinctively 
know when to use and to avoid it. One of those 
shallow pots in which potted shrimps are —— 
sold makes the best bath ; this half filled with water 
should be placed in the cage every morning. Give 
the birds plenty of green food and fruit—such as 
apples. Allow them to have an paati cal “out” 
in any available room or attic; they will soon learn 
to find their way back to their cage. Let the birds 
have plenty of sunshine and fresh air.—T. S. 

32447.— Electrical Indicator.—I am extremely 
obliged to Mr. Wadkins, Dudley, and the other 
friends who have so very kindly given me their 


assistance. My friends and I have very much 
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one up on trial, and we are quite satisfied that he 
has been right all along; we are, therefore, pre- 
paring a patent sounder, and as it was described by 
a correspondent two s ago I need not repeat his 
description. We are, however, preparing four dif- 
ferent indicators, and as they are v interesti 
as low-pressure ganges to every mechanic I sen 
sketch of the four. No.1 is the usual siphon mer- 
curial gauge, and every foot the tide rises the indi- 
cating column of mercury rise 44 of an inch. 
No. 2 is an arrangement where the ee i column 
will rise nearly double as much as No. 1. No. fe is 
quite a novelty, and I gy the uite an 
vention by my infatuated frien Batoro: mon aaoi. 
I think it is a particularly clever contrivance to 
make the mercury travel a great distance along the 
scale by inclining the ee arm at an angle. 
You see, it does not matter what shape you make a 
mercury gauge—the difference of the levels of the 
columns of mercury always be the same perpen- 
dicular distance from each other for each foot pres- 
sure of water. Thus, in No. 1 indicator one colamn 
of mercury rises and the otber falls exactly the same 
distance; therefore the indicating column can only 
show half this travel. In No. 2 the perpendicular 
distance will be the same, but the column of mercury 
with the larger area scarcely falls, and the motion 
takes place in the columns of small,diameter—there- 
fore the indications are nearly twice as long as No. 
1. No.3 is, however, arranged that for the merc 
in the small arm to reach its perpendicular height it 
has to travel a long way along the sloping arm. No. 
4 is the style often used for barometers, for which 
purpose it seldom gives satisfaction ; but in our case, 
where the variations are much greater, we hope it 
will act better.—AN OLD READER. 


32899.]—Injecting Tissues.—If “ D. A. N.“ has 
tne recent back volumes of this serial, he will find 
several methods ef injecting tissues ibed, to- 
gether with different fluids.—NoRrTON. 


[32901.J—Boiler Feeding.—If sufficient water 
can be passed through to supply all the boilers, by 
all means do so. But are you naga shee can raise the 
water to the same temperature when supplying all 
the six? If not, it would be a calculation as 
which method was most economical.—H. 


[32904.]—Stone.—The light-coloured is probably 
York, the dark Lias. It is an absurd system, for, 
when "unevenly worn, pedestrians are liable to slip 
on the elevated edges.— WATERLOO. 


Iii 
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his “ conical regulator.” 
ls. per lb. retail; paraffin candles cost the same; 
therefore the latter are something more than raffin 
and cotton, and, as a fact, I believe they usually con- 
tain a certain amount of stearine. If Civis ” wants 
, he had better try the wax, which, I pre- 
sume. can be had at less than 1s, per lb, if bought i in 
quantity.—ExRos. 


[32942.}|—Interest.—I was ve 
letter from“ A Fellow of the 
aries.” Will he kindly say how he arrives at his 
deduction of 4'278 per cent, from the other two rates, 
it was just the thing, and the only thing we wanted, | and who 3 the publisher of Lieut.-Colonel Oake's 
that (after seeing the description of the apparatus “Tables of Compound Interest. —A BankKER'S 
in the ENGLISH MECHANIC) we allowed him to fix CLERK. > 


pleased to see the 
nstitute of Aetu- 


admired the ingenuity and cleverness rice in the f 


electrical devices put forward. e of them, how- 
ever, had that blessed thing called the “patent | 
sounder ” on the brain, and stuck so persistently that 
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(82915.]—Aperture.—I have always understood 
that wideness of arvele and penetrating power are 
not inconsistent with each other, especially when 
either are not carried to their extreme limits. How- 
ever, many opticians construct their lenses with ex- 
tremely wide angles (140° or 140°), and prompt us to 
purchase them hy expressing their higher prices and 
resolving qualifies. ‘Che tyro is prone to think that 
a £5 of 140° is neee: aurily superior to a £3 of 70°; 
wherens its speciality consists in resolving diatoms, 
and revealing minute surface markings ; whilst for 
physiological investigations it is much inferior to 
the cheaper objective with lesser angle and more 
penetration. There are exceptions to this rnle, and 
some gems may pow and arain be picked up at high 
prices, which unite in lneky combination that ex- 
quisite resolving power with the necessary penetra- 
tion. I do not think Mr. Herbert will succeed in 
taking 50° from the angular width of his objective, 
and giving this 50° to its depth of penctration. He 
can, however. take off the front lens, and nuscrew the 
next one (half a turn). Then add a small back-stop, 
and his jin. shall have become a zin. of probably 
fine definition, penetration, and light. Again, Mr. 
Herbert may take off the front glass of his lin. 
objective, and over the remnining glass secare the 
din. combination. He will now have a high power 
a J or more—and although consisting of eight 
glasses, like Ross's old objectives, may ufford satis- 
factory results. With such an arrangement I have 
seen the markings in diatoms far beyond the reso- 
lution of my tin.. and I have observed the proto- 
plasm moving in the hair of a nettle. I would like 
to know what our learned friends Mr. Lancaster or 


Mr. Wenham will say to this arrangement.— E. B. 


FENNESSY. 


(38001.]—Marriage Charge.—This will depend 
on the way in which the charge in favour of the wife 
is effected, and the person in whose favour it is 
made, whether for the wifo alone, or for other persons 
as well. In any event, I munet say, however, that it 
is improbable that such a settlement would contain 
provisions which would enable the wife to release 

er charge during her lifetime. But have not the 
trustees power to sell the land and reinvest the pro- 
ceeds? Such a power would have been inserted in 
a well-drawn settlement, I think.—SPERANS, Lin- 
coln’s Inn. 


* 


(330 13.]— L. C. and D. R. Engines.—The dis- 
tance from rail to centre line of boiler is 7ft. 2in.— 


(33044.])—Parrots.—If C. O.“ will procure some 

“insecticide ” and a bellows for applying the same 
he will, in a short timo, have his bird all right. In 
two months I have got my parrot into good health 
and perfect feather by the following treatment :— 
One day I powder the bird thickly with the insecti- 
cide (which is perfectly barmless to the bird), and 
the next wash freely with lukewarm water, putting 
it where it will dry quickly, and repeat this every 
alternate day. Avoid hemp seed, and give milk-sop 
mixed freely with cayenne pepper; a little milk of 
sulphur occasionally instead of the cayenne, plenty 
of vegetables, and keep the bird warm. Oil the feet 
every other day. as they seem to be troubled as mnch 
as the boar. I bave cured small birds affected with 
the samo disorder by the same treatment. On the 
birds recovering they should be put into fresh cages, 
as the complaint is infectious. In my opinion the 
complaint is like the itch, as I have never been able 
to find any insects on the birds.—F. L. 


[33052.]—Flexible Composition—For grotesque 
faces may be made by mixing glue and glycerine in 
a water bath. A few experiments will determine 
the proportions.—AMERICUS, 


; (33054, ]—Bulphuretted Hydrogen.—Altbough 
it is not to he expected that each of our readers has 
access to a first-rate library, yet surely Kappa 
might have obtained his information from some 
work on chemistry instead of sending so trivial a 
query. In reference to the replies given on p. 324, I 
may mention that Sb.S, will not yield SH, by the 
action of dilute HCI in the cold, and also that the 
poisonous properties of the gas seem somewhat 
overrated.— WM. JOHN GREY. 


_ (83059. ]|—Phosphate of Alumina.— This mineral 
is called Wavellite. It is found in slate and granite, 
in Devonshire. Cornwall, Ireland, Scotland, Bohe- 
mia, Saxony, Greenland, Brazil. and Pennsylvania. 
The chemical formula is :—3A10; + 2PO; + 12H0. 
It is infusible, brittle, transparent, and soluble in 
acids. The colour is grey, green. yellow, or brown; 
but it is sometimes colourless.—X. Y. Z. 


[33061.]—Legal Question.—A Hard Case.— 
Surely “ A Poor Nephew ” does not really expect to 
get any satisfactory answer to his question? If his 
long and rather rambling statements of as to what 
he knows and what he is informed do refer to a 
“ hard case,” or one in which he has been unfairly 
treated, it is one that requires careful examination 
and consideration of details, such ns cannot possibly 
be attained by means of queries in the ENGLISH 
MECHANIC. At the same time, it requires but little 
experience to make one very careful in accepting 
evory such a story as renlly describing a hard case. 
No doubt A Poor Nephew” thinka it is such, and 
very probably his so thinking, entirely apart from 
his being not fully informed, leads to his telling 
(with no intention to make any misstatement) a 
story in which some to hiin apparently trivial, but 
in reality very important particulars are omitted. I 
am afraid that if Mr. Editor admits these long 


statements of grievences as to family property, he 
will find a large supply ready to his hand, but will 
not have the consolution of obtaining satisfactory 
replies for his correspondents.—Srenans, Lincoln's 


(33062.]—Zineography.—I have been away from 
home or would have answered this query before. If, 
after having obtained your transfer, vou had gummed 
it up with gum water, ronsed ” with phosphoric or 
nitric acid, and then carefully washed all the gum 
off again with clean water, taking care to damp the 
plate with a sponge before each apnlieation of the 
ink roller, you would not find the ink to adhere to 
the bare metal. Another cause of failare may have 
been the imperfect cleaning of the zine plate from 
grease before using. Care should be taken not to 
handle the plate with the fingers, as they have always 
some grease on them. Yon onght to have mixed 
your ink with thin litho varnish, and not olive oil, 
which is quite unsuitable. A 5 per cent. nitric acid 
solution is the proper strength for damping tracing : 
when the tracing paper is laid on the plate it should 
he pulled through the press twice, damping each 
time, and using considerable pressure. Its position 
should now be reversed, and it must be pulled 
through twice more, damping with water: six pulls 
will be enough. There is no need to apply turpentine 
(or, in trade parlance, turps) to your plate unless 
you want to clean it off; any dirt on the plate can 
be removed by a scraper, moistening the part scraped 
with acid to prevent its inking up again. The anas- 
tatic process is used for the reproduction of ordinary 
prints of any description, letter-press, litho, or 
copper-plate. It is rather different from zincography 
in working; and if any one would like particulars of 
y I shall be happy to supply them.—ERNEST A. 

UTH. 


[33066.]—Legal Question.—The question asked 
by Non Lex” involves the construing of a doubt- 
ful clause in a will. To answer it would involve 
a search into text-books. and very probably into 
many decided cases, and it could not be undertaken 
with hopes of a certain opinion without seeing more 
of the will than is now before me. When it was all 
done, an anonymous opinion in a paper would be of 
little practical value to Non Lex.” If the matter 
is of importance to him, I advise him to lay the case 
before a solicitor, who will either give him an 
opinion himself, or advise him to instruct bim to 
take the opinion of counsel on the matter.—SPrERANS, 
Lincoln's Inn. 


(33068.]—The Microphone and the Violin.—In 
my reply last week I am made to say that the 
vibrations would not be so strong as to cause the 
carbons to make and break contact.“ The “not” 
is an interpolation. It is well known that inter- 
mittent currents of electricity are incapable of con- 
veying the quality of a sound.—SHELFORD BID. 
WELL. 


[33070.]|—Protecting Iron from Nitrie Acid. 
—The Silicic Paint Co., Buckley, have a powder 
which resists the action of all acids, except hydro- 
fluoric. If “ W. D.” can, therefore. find a medium 
to mix, it will answer bis purpose.—CoRcYRA., 


[33077.]J— Zino of Fuller’s Cell.—I am sorry I 
cannot recommend anything better to P. O. Tele- 
graphist ° than Chatterton’s compound, as the acid 
does not act onthe guttapercha as it does on sealing 
wax. Guttapercha itself would do very well, dis- 
solved in coal-tar naphtha, and painted on. It is 
advisable to put as little acid at first to the bichro- 
mate of potash as will do the work required, and, 
when the solution gets weak, add a little at a time. 
—JOHN EARL CLARE, 


(33089..—Removing Mildew from Paper.— 
Thoroughly dry your paper, and you can then rub 
your mildew off; but it will leave a nasty stain.— 
A. SMITH. 

[33090.)—Arithmetical Rule Wanted.—Add 
the circumference described by centre of crank-pin to 
circumference of driving wheel. The two circum- 
ferences added together are equal to the length of 
curved line described by centre of crank-pin. The 
curved line would very much resemble an archery 
bow when unstrung if the driving-wheel made one 
revolution, startiag with the crank-pin at its lowest 
point.—Factrory Lap. 


ſ33091.]—Telescope.— With a 21 O.-G. you can 
easily see a shilling at a thonsand vards distance 
that is, if your O.-G. is even of ordinary goodness. 
A bullet mark is an indefinite expression, as the 
bullet may be that of a rifle or a cannon. It is as 
loose a term as ‘‘the time by a church clock at ten 
mus of the size of the dial not being mentioned. 


{33003.]—Filling in Letters on Metal Plates. 
—If the letters are much worn you cannot do better 
than paint them in with Brunswick black, and 
emery. It will set very firm. and the sun hardens 
instead of softening it, as it does the wax. Of course 
you must let it get thoroughly hard before cleaning 
it.—A. SMITH. 


33094.]— Cleaning Bieycles.—Any rust should 
first be removed by paraffin. after which Cadby’s 
Preservative will polish without injuring the steel. 
Directions for use are upon each tin, price 18.— 


J. W.S. 

{33098.]—Telemeters or Range -Finders.— 
Nolan’s and Watkin's are both in use in the Royal 
Artillery. 
range-finder, which will probalde prove superior to 
any at present in use.—FIELD GUNNER, 


Major Nolan is bringing out a ni 


133102 ]J— Wire Joints.— Will find no diffical'r 
in soldering copper wire if the ends are scraped clean 
with a knife. Scatter on them a little powder? 
rosin, and solder with a tinman’s soldering-iron, 
which should not be too hot. Solder required is 
composed of equal parts block tin and lend. Insulate 
with same material rest of wire is insulated with. 
If in adry place, a little silk twisted round will do. 
The joints are more liable te rot if soldered with 
acid. This also answers query 33109.—SMEETON. 


[33102.1—Wire Joints.— The method in use at 
the G. P. O., London, is merely to twist the wires 
together. and apply a little muriate of zine, and 
solder with ordinary soft solder, and insulate then 
with gutta percha ribbon warmed with a apirit 
lamp, and enrefully pressed and worked with the 
fingers, which must be perfectly elean.ä— JONES. 

(38102. — Wire Joints.—Ordinary tinman’s sol- 
der is as useful as any for this purpose. The flux 
used is made by dissolving zine in hvdrochlorie acid 
until it will dissolve no more. then dilute with about 
3 times its bulk of water. The wires, scraped clean, 
should be slightly twisted together, and moistened 
with the solution. Tho solder is hest applied by 
meana of a soldering iron (copper), which should be 
well tinned. This is dove hv henting it. filing the 
point clean, wetting it with the nhove solution, and 
then rubbing some solder on it. To solder the joint, 
heat the bit again, and just touch it on the wire; if 
everything is right the solder from the bit will 
“flush” all through the twisted wires, forming a 
very neat joint. For small wires, say ahove No. 28, 
a thick piece of copper wire tinned, is handier than 
the copper bit. Do not attempt to solder very thin 
wire with a spirit lamp or any other flame, as it is 
certain to burn the wire. unless carefully used. To 
insnlate, cover one side of a bit of silk with thick 
shellac varnish, and wind neatly over the joint; once 
round is sufficient.—J. E. FLOYD. 


[83104.]—Bicycle Query.—Why not have two 
steps, one on the right-hand side, some 6in. above the 
other? An ordinary sliding or roller epring could 
of course, be fitted, but you would lose the elasticity 
of the universal spring. You might be able to 
mount more easily were your step at a more suitable 
height. In this case send it to the London Bicycle 
Company, who would fit their patent adjnatable step. 
Dedicoat, of Coventry. also supplies a spring step at 
about 13s. 6d., which lifts the rider clean into the 
saddle.—561IN. SUPERB. 


[33106.]—Coal Waggon.—There is less wear and 
tear on six than on eight or ten-ton waggons, and 
they are certainly better with spring buffers, espe- 
cially with laminated springs under body of waggon, 
but a six-ton waggon takes as long on a journey as 
a ten- ton—hence many people prefer the latter. The 
G. W. and L. and N W. do not provide waggons for 
coal traffic, but I believe the Midland, G. N., and 
South Western do.—Draw Bar. 


(33114.]—Electric Bells.— The electro-magnet 
is only composed of soft iron, and is only magnetic 
during the passage of the electricity. See that the 
wires are porfect.—SMEETON. 


[38122.]—Mineralogy.— Perhabs the following 
may to some extent serve A Would-be Minera- 
logist:“ - Roselile: Found at Schneeberg, in Saxony. 
and appears to be an arseniate of lime, associated 
with tale. Euchroite: Found in the cavities an 
fissures of micaceous schist at Libethen. in 1 
Chemical composition, according to Wöhler, black 
oxide of copper, 48°09; arsenic acid, 33°22; water, 
18:39. Erinite (from Ireland): Found with oliver- 
ite in Ireland, and consists of black oxide of copper, 
59°44; arsenic acid, 33°87; argillaceous earth, 1°77: 
water, 5'01. Margarite: Found in Tyrol and other 
places; consists chiefly of silicic cid, argillaceons 
earth, lime, and tale. Fayalite: Found at Horta 
and Ponta de Espalamance. in Fayal, and other 
parts of the Azores, consista chiefly of silicic acid. 
proto-oxide of iron, argillaceous earth, and oxide of 
lead: Fluellite, so named by Wollaston, is found 
with wavellite and uranite in quarts at Stenna- 
Gwyn, in Cornwall.—A. W. E. 


(33122.)—Mineralogy.—The following is taken 
from Nicols’ “ Elements of Mineralogy ” :—** Rose- 
lite: Vitreous, rose-red. Chemical composition, 
arsenic acid, oxide of cobalt, lime, magnesia, and 
water. Schneeberg, in Saxony. Euchroite: Bhom- 
bic, transparent or translucent, vitreous. Emerald 
or leek-green. Chemical composition, 47 copper 
protoxide, 34 arsenic acid, and 19 water. Li D, 
in Hungary. Erinite: Emerald or grassegreen. 
Chemical composition, 599 copper protoxide, 347 
arsenic acid, and 5'4 water. Snid from Limeriok, 
but propel Cornwall. Margarite : Rhembic., 
translucent, pearly. Chemical composition, 30°! 
silica, 51˙2 alumina, 11°6 lime, 2—6 soda, 0 5—3 mag- 
nesia, and 4'5 water. Sterzing, in Tyrol: Asia 
Minor and Greece, with emery; and in Pennsvl- 
vanis. Minium: Massive or earthy. Chemical 
composition, 90˙7 lend and 9'3 oxygen. Schlangen- 
berg, in Siberia; Badenweiler, Anglesea, Grassing- 
ton Moor, and Weirdale, in Yorks. Fuyalite : 
Chemical composition, 204 silica, 70°6 iron protoxide, 
and 2—8 manganeze protoxide. Faval and Monme 
mountains. Flueilile consists essentially of fluorine 
and aluminium. Stenna Gwyn, in Cornwall. 
HENRICUS. 


[33123.]—Brown Coal.—Brown coal differs from 
common coal in many ways—its colour is different. 
it is not so hard or brittle; it is occasionally used 
for fuel, bat gives out an unpleasant odour; it is a 
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itu minons shale, occurring largely at Kimmeridge, 
n Dorsetshire, in the beds known as the Kimmeridge 
lay, belonging to the oolitic formation, It ia largely 
mpregnated with iron, and burns with a brisk 
‘moky flame. Fuller particulars will be found in 
Jamon’s Geology of Weymouth and its Neigh- 
pourhood.”—561N. SUPERB. 


33123. Brown Coal.—There are a number of 
<iuds of this material, which may be classified as 
Tfolows :—1, bituminous wood; 2, ordinary brown 
coal ; 3, moor coal; 4, laminated or paper coal; 5, 
pitch coal; 6. earthy brown coal; 7, alum coal. 
They all consiat generally of carbon, oxygen. and 
hydrogen in varying proportions. Annlvsis of No. 1 
as found near Cologne, and of No.2 at Uttweiler, in 
Germany: 


Carbon 77:100 54'970 
Oxygen 19'354 26'487 
Hydrogen aise i 2'546 4'313 
y combinations... 1000 14'250 
100°000 100°000 


Specific weight, No. 1 = 0°50—1'4; No. 2 = 1°28; 
No.3 = 12-13; No.4 = 1'1—1°2; No.5 = 1˙2—1˙3; 
No. 7 = 1°2—1:7. No. 1 is found at Salzhausen and 
Laubach, also in Stiermark; No. 2 is the most 
plentiful of all the kinds, and ia carne found at 
Salzhausen, in the Rhine valley near Cologne, in 
‘Thuringia, Saxony,and Bohemia, in the Paris basin, 
in Provence, Isle of Wight, London basin. and in 
Ireland; No. 3 in Hessen, Saxony. Austria, England, 
Greenland, and Siberia; No. 4, Saxony, near Bonn, 
on the Rhine, in Sicily, France, and Austria; No. 
5, in Bavaria, Tyrol,in the Rhine valley, in Hessen, 
near Zarich, in Ferro, and_in Greenland; No. 6, in 
Hessen, Thuringia, near Leipsic, and also in the 
neighbourhood of Cologne; No. 7 in Brandenburg, 
near Leipsic, in Bohemia, at Friesdorf, near Bonn, 
and in Hungary. No. 2 is largely produced near 
Cologne, and formed under great pressure through 
atenm-heated nozzles into brickets, and sold to the 
town at about és. per 1.000, or 9d. per hundredweig ht 
for ordinary purposes of house-heating, cooking, &c., 
and constitutes a most excellent fuel. The brickets 
are about 6}in. long x Sin. broad, and 1 3-16ths of 
au inch thick, weighing about 120z. each. The 
surface is qnite glossy, hard, and smooth from the 
liquefaction of the tarry matter during the process 
of heat compression. —A. W. E. 


33127.]—Bye-Cups for Short Sight.—These 
act mechanically by increasing the convexity of the 
eyeball, but the effect soon passes off, and leaves the 
aight worse than before. Let me seriously warn 
your correspondent against their, use.—J. W. S. 


[33127.]—Eye Cups for Short Sight.—Witb 
regard to “ Blindworm’s’’ first query, I have seen 
some very good cares, and I have also seen the 
reverse. Tho principle of their action is the ordi- 
nary dry cupping. They are very simple in construc- 
tion, and you can easly make them yourself. They 
consist of an ivory or lignum vitæ cup, with a stem 
to it, to which is attached a stout indiarubber ball, 
with a neck to it. To makeone, procs as follows: 
If you havea lathe, turn out of some hard wood a 
8 cup, as Fig. 1, and let the diameter of tho top 
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be such that it will fit exactly in the hollow of the 
eye: the end of the cup should have a stem about zin. 
long, through the centre of which a hole should be 
bo ; on to this attach the indiarubber band—see 
Fig. 2. Fig. 3 represents the eye cup complete. To 
apply it, press the indiarabber ball gently with the 
fingers, and place the cup over the eye, then release 
the fingers, and the cup will adhere. They should be 
kept on foraboutlmin. They are worth a trial, but 
take my advice and apply very cautiously. — 
CICESTER. 

33130. Lightning Conductors.—Any kind of 
fixing whieh is secure is sufficient for a lightning 
conductor. No insulation of the rod is required. It 
is equally efficient either inside or outside of the 
chimney shaft, and should terminate at a point 
fully as much above the top of the shaft as is the 
diameter of the shaft in feet at the top. The connec- 
tion of the rod with the ground is most important. 
It should be sunk 4ft. or 5ft. perpendicniarly into 
the earth, if possible where the earth is moist, The 
vicinity of a drain or a surface gutter is always an 
advantage. An iron rod or iron tube will be equally 


efficacious. Iron rod zin. diameter is a good size, 
and affords certain security.—E. WHEELER, No. 48, 
Tollington-road, Holloway, London. 


si 3.]—Bicycling.—In my reply, read: Wel— 
well; Hamber—Humber ; Cower—Carver.—Cap- 
TAIN V. A. B. C. 


(33133.]—Bicycling.—1. Les, but great caution 
should be exercised before purchasing, or you may 
get takenin. The best way is to apply to some first- 
class agents or manufacturers—the London Bicycle 
Company, for instance—if you do not feel confident 
of your own powers of perception. 2. Inferior 
materials throughout, want of care (therefore a 
saving of time) in fitting, unakilled labour, and 
omissiou of parts make a cheap bicycle. Another 
reason why some towns turn out cheaper articles is 
that labour is cheaper. I have not heard of the 
„Mercury; who makes it ? 3. The bearings should 
be tried with a file to see if they are properly 
hardened, spokes tried, tires examined carefully 
both. as to condition, quality, and security, and all 
other parts tried to see if secure. 4. It is possible to 
learn on a modern machine, but the steed (and very 
probahly the rider too) wouldn’t be worth much 
afterwards. Get a boneshaker’’ with rubber tires, 
and a pliant spring, and you will soon get on.—561N. 
SUPERB. 


[33136.]—Siphon.—A siphon would not in any 
way be an advanttge to “ Rohcraf,’’ as the water in 
one leg would exactly counterbalance that in the 
other. His fall is very small. I should advise him, 
therefore, to have the hole in his fountain nozzle no 
larger than that required for an ordinary pin to slip 
into.—A. A. WATKINS. 


(38137.)—Glass Reeds for Harmonium.—Sup- 
pose toughened glass could be made into reeds for 
harmouiums, how could they be tuned? Any abra- 
sion of the surface would cause them to fly. Besides, 
glass is not sufficiently elastic.—HENRI ETIENNE. 


(83141.|—Mathematical.—The labour in this 
question may be reduced by the following abbrevia- 
tions:—Pata+b=s anda- 


— 
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bc = & de =d! 
c 14 =. c-a= d” 
then the three equations become— 
E ee 
yt 8 (1) F 
Y ® os 
wt 4 8 (2) 
3 æ gi 
3 7! 8, (3) 
From (1) and (3) we get 
= + v= 4, 
sd’ dꝰ d 
© s _ 8g 
5 3 2 
Y 22 8 btracti 
Tae 37 d 5 by sa acting 
„ I dividing by “ 
% % r ORAE 
„„ „ „ $ dividing (2) by d' a’. 
d' d” 87 + d d d “/ d d dividing (2) y 
e r E ge, E E ae 
8 8 s” d a’ ad” a’ d" gs’ a’ 8 


by subtracting, whence 
gat did d” s. + s* 8" — 8 s’ d”) 

s s' 3’ + dd d“ 

_ PAd 8 d 


j ss s d d d i 
2 ls e + sda" ed) (2) and (3) 
ges’ + d d d- J 


Substituting the values of s and d the expressions 
expand to a length quite unsuitable for your 
columns, but it will be found that the quantities 
within the brackets are each equal to the denomi- 
nator, and the answer is :— 


z= 52 — ¢2 
y= cl — a? 
2 = a? — b? 


—L, SMITA. 


[9314] J- Mathematical = Erpandug the two 
first squares, the first expression becomes :— 


a b2 : c a 
2 a N ° 
47 2 4 % ): 
multiplying the two first factors, the second expres- 
sion becomes :— . 


a,c 2 ac d e 
(ee a) eta) 
_ a,c? , & a b c 
S ES ge an ga 
Subtracting (2) from (I) we get (I) — (2) = 4.— 
L. SMITH. 


(33147.)—Patent Leather.—Burnt umber, 80z. ; 
true asphaltum, 3 or 40z. ; boiled linseed oil, 1 gall. 
Grind the amber with a little of the oil, add it to the 
asphaltum—previously dissolved in a small quantity 
of the oil by heat—mix, add the remainder of the 
oil; boil, cool, and thin with a sufficient quantity of 
oil of turpentine.—AMERICUS. 


(33154.]—Harmonium Reeds.—Fstéve’s are the 
best reeds that “J. F.“ can get. The broad give 
more volume, the bent reduce the harshness; bnt 
quickness of speech depends on the tuner.—HENRI 
ETIENNE. 


[33153.]—Hobby-Horse for Crippled Child.— 
I hope the sketch I send may be of some use to 
„Distress.“ The frame should be mado light, so as 
to be eusily moved, and the little fellow will be 
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further provoked to attempt standing, as ho shall 
require to lift it and change the direction. Thering 
must be nicely padded, so that it embraces the waist 


and 995 and prevents the child slipping through. 


33155. — Bicycle Brake Cord. Gut covered 
with copper wire is good, millband brake cord is 
better; Lion ” leather, or the Challenge“ brake 
strap is best. sold by Singer and Co., Coventry. 
Better than all, have a brake on front wheel, and do 
away with the cord entirely. Very good prepara- 
tions for preventing bright parts from rusting may 
be obtained from Denne and Co., Sittingbourne, 
Kent, and Williams, chemist, Paradise - street, 
Coventry. If these are objected to, take care to 
keep well oiled at all times by rubbing over with a 
rag saturated with oi1.—561N. SUPERB. 


[33155.]—Bicycle Brake Cord.—Catgut, covered 
with copper wire, is very durable.—HENRICUS. 


[33156.]—Cupola.—If you look through Iron and 
Steel Institution Journals in one ot the earlier 
numbers you will find a discussion on melting pig 
iron for mechanical puddling, and, I believe, the 
information you require abont cupola. As 
“ blowers ” fora large plant I should strongly advise 
putting down a small blast engine (inverted vertical 
type) similar to those general in Cleveland blast- 
furnace plants—only of course much smaller. This 
would be more reliable and leas troublesome in every 
way. Fuel economy is due, in great part, to con- 
tinuous werking, I imagine, but in large foundries 
aystematising the working details, weighing care- 
fully in and out, and keeping accurate accounts, have 
a decidedly good effect. I am told few concerns are 
more thoroughly well managed than that of Messrs. 
Abbott and Co.’s, Guteshend-on-Tyne, and I believe 
they make a working average of under 2}cwt. of 
coke per ton of castings. Although less than 200lb. 
is claimed to be worked to by many, I think it would 
be difficult to prove over a year’s commercial work- 
ing. If desired, blast ought to be readily heated by a 
small blast oven or system of pipes exposed to the 
N products of combustion of the cupola itself. 
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[33162.]—Soap Bubbles.— Make a strong soln- 
tion of Castile soap, and add one-fourth of glycerine. 
This will make up a capital solution. Tbe exact 
thickness of solution may be easily obtained by blow - 
ing a bubble occasionally, and adding either water 
or soap solution. The bubble should rebound from 
the arm once or twice before bursting.—W. J. 
LANCASTER. 


A on Chemistry.—Fresenius’s 
Qualitative and Quantitative Analysis will 
be good books to work with, also Valentin's Miller's 
Inorganic ” (large Vol. II.), and, if you can get them, 
the journals of tho Chemical Society.— W. J. 
LANCASTER. 


(33169.1—Renewing Grenet Cells.—I should 
strongly recommend you to convert the Grenet’s into 
Léclanché's. The Grenet cell is not a good one, and 
besides is troublesome when out of order. Take 
them to pieces, remove the bags, and make new ones 
about the same size, well wash the carbon, and 
gently wash the peroxide of manganese, then put 
them into bag, and place in jar, clean the zinc plug 
amalgamate it, and put in cell, then put in charge of 
salt and water, and seal top over as before. As 
cement you may use common sealing-wax dissolved 
in spirits of wine.—W. J. LANCASTER. 


(33173.J—Blectricity.—20 or 30 cell Stohre’s 
would be most useful in cases of acute rheumatism, 
but I cannot tell yon how to apply it unless you 
again write, stating the part of body affected. ‘Let 
me have this information as soon as possible, and I 
will tell you how to make and use the battery.— 
W. J. LANCASTER, 


balled — Phonograph.—The length of the 
cviinder need not be limited to 44in, The point may 
he made to traverse the indented tinfoil from 10 to 
20 times without much deterioration. Since the pull 
of the spring is counterbalanced by the tension of 
the silk thread a very small force is sufficient to 
move the point through a short distance. It is 
advantageous to have the spring much stronger 
than oue might at first sight imagine desirable.— 
SHELFORD BIDWELL. 


[33179.]— Phonograph.— The cylinder may be 
any length, but the most useful length is about 4}in. 
If vou have a braxscylinder you may have 20 threads 

ito the inch, and at the rate of one revolution per 
second you will have sufficient for a speed. of 14 
miante; Of course. when once used the tinfoil is 
uveless.—W, J. LANCASTER. 
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[33189.]— Purifying Nitrate of Potash.—The 
best way is by repeated crystallisation from hot 
saturated solution. —F. W. WOODMAN. 

($3183.]— g Nitrate of Potash.—It 
may be purified by redissolving and crystallising 
several times.— ALBERT SMITH. 

[38184.]— Raising Water.—<As the querist wants 
to effect this without waste, which presumably 
means loss of water, and for the process to be self- 
acting, it would seem that he looks forward to some 
mode of persuading the water to lift itself. That 
cannot be done. Some external source of power 
must be brought into action. As he does not want 
to pump the water up by hand, the simplest plan he 
can adopt is to set up a small windmill, such as is 
frequently used for the purpose. This, with a 
suitable pump, will continue raising a small stream 
of water whenever there is wind, and by using an 
elevated cistern of suitable size the required supply 
can be maintained, allowing the extra quantity lifted 
to run back again to the lower cistern, or by means 
of a ball cock arrangement disconnecting the pump 
if desired.—SIGMA. 

[83189.)—Luther’s Chorales.— One of the best, 
if not the best, collections of Lutheran chorales is 
“ Natorp - Rinct’s Choralbuch fur Evangelische 
Kirchen,” published by G. D. Bädeter. Essen, 1870. 
It contains 269 choralce, most beautifully harmo- 
nized, and as used in the Lutheran Church. In 
addition to this work, the same publisher has issued 
a companion book of preludes, entitled. Ch. H. 
Rinct’s Präludien.“ Both works are oblong quarto, 
well printed, and inexpensive. I think these are just 
what Mr. George Bell requires.—G. A. AUDSLEY,. 

(83190.]—Picallili.—If ‘‘ Hannah ” will pour off 
the vinegar from the pickles, and add a small 
quantity of flour to it, and then boil it, she will 
obtain the permanent consistence desired.—_ACIDUM 
ACETICUM. 

e BEES A Pianoforte.— The soundboard is 
screwed from the back, but as there is first glued 
next it a slip of hard wood, lin. by gin. thick, this 
forms a sufficient hold for the tap of the screw, the 
more especially as the pressure exerciscd by the 
strings helps to keep it in place. I find it, indeed, a 
good plan to remove the greater number of these 
screws after the strings are on, as not only are they 
no longer required, but are apt to causea jar, as they 
get loose when the pressure comes on. Under the 
bard wood slip must be put a slip of felt or very 
thick and firm baize, these together raising the 
soundboard about jin. above the level of the iron 
back, and at the same time forming a perfect insu- 
lation. Great care must be taken that the sound- 
board in no part touches the iron, as contact would 
result in a harsh unpleasant tone, to say the least. 
To this end it is advisable to leave a space of tin. 
all round. A bedding of glue here would be worse 
than useless, but a mixture of glue and whiting is 
requisite for the wrest plank and linings. In reply 
to the question as to the effects of a “ reverberating 
soundboard,’’ I may say that claimed is a greater 
sympathy with the strings, and a more sustained 
vibration, but as it requires among other things 
great nicety in its manufacture, I am afraid from 
Mr. Hardisty’s description of his tools, that he 
would not be very successful. I will, therefore, 
describe one that will probably be quite as efficacious 
and much easier to make. It is known that a thin 
soundboard, with light traverse bars is considerably 
more sensitive than one of heavier make, but as 
there bars are depended on as an element of resist- 
ance to the down bearing of the strings, it would be 
dangerous to attempt this uniess the pressure were 
counteracted in some other way. This can be 
effected by placing strings at the back of the wrest 

lank, having a bearing behind the lower bridges. 
ese will not only insure the soundboard against 
undue yielding, but place it under such conditions 
that an immediate response is made to the slightest 
sound, and in connection with the iron bars of the 
back greatly reinforce and sustain the vibration of 
the strings proper.—W. H. Davies. 


133190] Dying Intestate.—1l. Lettera of ad- 
mini tration should be taken out by the widow. 
2. The widow is entitled to one-third of her hus. 
band’s property for her own use, and the remainder 
belongs to their child. She may do whatever she 
leases with her third; but the application of the 
ughter’s two-thirds in the ways mentioned would 
not, I think, be proper. 8. The deceased’s father 
and brothers have no claim to the property. 4. Nor 
are they in any way legally liable to support the 
daughter under any ccumstances.—SPERANS, Lin- 
coln’s Inn. ; 
(88196.])—Bar Magnet.— When a bin. magnet of 
zin. steel will pick up liox. of iron you may safely 
assume it to be saturated. Practically, you cannot 
determine when a magnet is saturated, and often the 
magnet is in a condition of over saturation, and 
loses power on keeping.— W. J. LANCASTER. 


e eee information possessed b 
% R. O.” seems to be of the vaguest description. 
advise him to make further inquiries amongst those 
ople by whom the Court of Chancery is said to 
lave advertised,” and to try and find one of the 
ndvertisements, and this will probably give him the 
information he wants. Any otber search is rather 


liable to be like hunting for a needle in a bottle of | 


hay. Such of A. B.’s property as consist«d of real 
estate would go to his heir-at-law, and the remainder, 
in certain shares, to his next of kin at his deatb.— 
SPERANS, Lincoln's Inn. 


[33204.]I— The Phonograph.— Tearing of the 
tinfoil may result from three causes: either the foil 
is too thin, or the point is screwed up too tight, or 
the point is too sharp. The end of the point should 
be well polished. A polished ruby point, as recom- 
mended by Mr. Lancaster this week, would un- 
doubtedly be better than steel—it would run more 
smoothly and last longer. If you wish to prevent 
tearing the foil by pressing against the mouthpiece 
it would be easy te have a stop, regulated by a screw, 
against which the frame of the diaphragm might 
rest. I had one at first, but I gave it up because I 
found it advantageous to be able to vary the pres- 
sure, without trouble, according to circumstances. 
Thus, a woman’s voice requires less pressure than 
a man’s; laughter, cheering, &c., come out best, 
when the furrow is rather deep. Changes of tem- 
perature also seem to affect the adjustment. After 
all, it is quite unnecessary to touch the mouthpiece 
when you are speaking. The paper diaphragm, if 
properly constructed, will give far better results than 
the iron one. Try again.—SHELFORD BIDWELL. 


[33206.] —Blectric Light.— The two carbons, 
being of course in opposite polar states, have an 
attraction for each other, and would therefore have 
a small tendency to approach each other if perfectly 
free to move. The quantity of carbon transferred is 
variable. and I do not know of any exact measure- 
ments of its ratio to the total loss; some, of course, 
is burnt, and some dissipated in powder, and 
probably in vapour.—SIGMA. 


(33207.]—Capital Investment.—For such cases 
as that put by the querist a well-managed building 
society would probably be the best mode of employ- 
ing savings. I do not think they are good sources 
for borrowing money, except in those casesin which 
it would be difficult to obtain it by other means, and 
where by this means a small payment in addition to 
rent by degrees purchases a house. But just because 
the interest paid by borrowers is high and the 
security generally very ample they give a good and 
safe return to that portion of the subscribers who 
do not desire to take up a loan. They have also the 
advantage of providing an investment for small 
periodical savings, provided only shares are taken 
on which it is poate the payments can be main- 
tained, and that additional savings are kept in 
reserve in a savings bank ready to meet such 
occasions as might interfere at times with the 
required regularity of payment.—SIuMA. 


(83208.1—Dynamo-EFlectric Machine.—I will 
send drawing and description of a simple machine in 
the course of a few weeks. Just now I am too busy 
to give all the details I would wish.—W. J. Lan- 
CASTER. 

[33211.]—The Phonograph.—See my reply to 
‘ Stultus ’’ (383096, p. 350). I suspect that the main 
reason why perfect silence resulted from your 
attempt was that you screwed up the second point 
till it pressed ‘firmly?’ at the bottom of the furrow. 
My words were “ lightly but steadily.” The point 
should barely touch the bottom of the deepest in- 
dentations. Perhaps, also, you screwed up the first 
point too tight. The furrow should be well defined, 
bat not deep. Mr, Lancaster mentions 1-50in. as 
the proper depth: I should think that is about 
right, but have no means of measuring exactly. Do 
not be satisfied with a diaphragm which has a bulge 
in it; it will never work properly, and you can make 
another in five minutes. If you have any difficulty 
in making the paper diaphragm sufficiently tight 
strain it over the end of the spout (first wetting 
it), and keep it iu its place by a tightly-fitting band 
of brass or tin jin. wide. I have lately adopted this 
plan; not, however, because I find it any better 
than the other, but simply that I may be able to 
remove the diaphragm more easily for experimental 
purposes. If, after carrying out these suggestions, 
you still fail, try a weaker spring. Clock springs of 
the same size may vary considerably in power.— 
SHELFORD BIDWELL. 


33212. —Prussiate of Potash.—1l. There are 
two so-called prussiates of tash—the red, or 
potassium ferricyanide, and the yellow, potassium 
5 symbols of which are, respectively, 
K, Fe Ne and K. Fe Ce N;. 2. K. Fe Ce Ns is made by 
first calcining animal matter rich in nitrogen—as 
horn clippings, feathers. &c.—with caustic petash 
and scrap iron; the K,Fe(CN), is then crystallised. 
dc 4 made from solution of K,FeC,N, by 


passing Cl, Cl, + 2K,FeC,N, = 2K CI + 2K,FeC,N,, 
and ene. 3. This l must leave to an ana- 
lyst.—F. W. WOODMAN. 


(33212.)—Prussiate of Potash.—When a solu- 
tion of cyanide of potassium is mixed with some iron 
filings at a moderate degree of heat the iron gradu- 
ally disappears, and oxygen is absorbed from the 
air, and the solution contains ferrocyanide of potas- 
sium and potash 3KCy and Fe with O = KO, and 
2KFe3Cy. The solution should be evaporated, and 
crystals of the salt will be deposited, and leave pot- 
ash in solution. It is sometimes prepared by fusin 
dry animal matter with carbonate of potash ad 
iron filings in an iron pot; it is afterwards mixed 
with water, and the ferrocyanide crystallised from 
the solution. The yellow prussiate of commerce is 
somewhat contaminated by sulphate of potassinm, 

i the presence of which may be detected in the follow. 
ing manner: Dissolve some of the salt in some dis- 
tilled water, and add some chloride of barium, a 
white precipitate of sulphate of barium will take 
If sulphate of potassium is present the sul- 


t 


i place. 
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phate of barium should be well washed upon a filter, 
dried, ignited, and weighed. 116'6 grains of snl 
phate of barinm correspond to about 87 0 grains of 
sulphate of potassium.— ALBERT SMITH. 


[33215.]—Arsenic in Violet Powder.—If N. 
Sirch possesses a microscope it will greatly aid him 
in the analysis of his violet powder. First diffuse 
some of the powder over a glass slide, with some 
water, and examine with a tin. If the starch is 
covered with little crystals it should be examined in the 
following manner: A small quantity of the powder | 
should be mixed with water and acidulated with 
pure hydrochloric acid, and boiled in a flask with 
some bright strips of metallic copper for about ten 
minutes, when, if arsenious acid is present, a grey 
crust of metallic arsenic will have been deposed upoa 
the copper; the copper should then be dried, and 
placed ina dry test tube and gently heated, when 
minute crystals will condense round the cool part of 
thetube. The powder should be tested for sulphate 
of lime, the violet powder should be burnt to a white 
ash, and then dissolved in hydrochloric acid, whena 
brisk effervescence will take place; some distilled 
water should be added, and the lime thrown down by 
oxalate of ammonia, and the sulphuric acid by nitrate 
of barium.—ALBERT SMITH. 


_ [(83215.]—Arsenic in Violet Powder.—Arsenic 
is easily tested for by those accustomed to chemistry, 
but is troublesome to others. The simplest way is 
to put the powder in a filter of blotting paper in a 
taper funnel and wash it with boiling water. This 
dissolves arsenic, and deposits it on cooling; but 
some starch might go through and mislead. If any 
white deposit forms it should be dried, mixed witha 
little powdcred charcoal, put in a long thin test tube 
and heated in a gas flame; arsenic will sublime and 
form a black shining ring in the upper part of the 
tube. The adulteration is hardly likely to find its 
way into the market again, however. SIA. 


[33225.] — Halse’s Galvanic Battery. — The 
special feature of this is in the connections which 
give a double circuit to the battery current, so that 
the action on the body is that of a continual current 
from the 12 cells with the induced current from the 
coil accompanying it. The coil itself is a very rough 
and simple matter, composed of a single wire of 
No. 20, cotton covered, and it is less than half the 
apparent length of the coil. The regulator works s 
screw, which moves the core in and out of the coil, 
and the remaining length of the coil, as it appears. 
is simply a space for this purpose. All the other 
parts of the apparatus are just the same as in other 
medical coils, and the same principles of action ca 
be applied to any courenient form of construction. 
There are two differeut lengths of wire which can be 
used, terminals being provided as usual to throw 
either half or the whole length of wire into the 
cireuit.— SIGMA. - 


UNANSWERED QUERIES. 
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The numbers and titles of queries which remam unan- 
swered for sive wecks are inserted in this list, and if stili 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list, and send what information 
they can for the benefit of their fellow-contributors, 


Since onr last“ Os” has replied to 32300, 32316, 32323, 
32799, 32810, 32811; E. L. P.,“ 32789. 


32608, L. and N. W. Bloomer” Engines, p. 127, 
32609. L. and N. W. Cornwall, 127. 

32610. G. E. 7ft. Engine, 127. 

32614, Sailing Boat, 127. 

32616. Agricultural Chemistry, 127. 

32622. Ship Measurement, 127. 

$2627. Spoiled Brass Bedstead, 127. 

32628, Butter Cleaning and Remaking, 127. 
32533, Making Range Boiler, 127. 

32634 uating Gas Moters, 127. 

32641. Sizing, 127. 

32646. Matt Sizing, 128. 

82657. Civil Service Examination, 128. 
32664. Artificer, 128. 


82871. Reed Organ Pipes, p. 226. 

. Making Steel Rifle Barrels, 226. 

. Flue for Brickyard, 226. 

Water Engines for Organ Blowing, 226. 

Heat Regulator, 228. 

Attaching Red Rubber to Iron and Ebonite, 226 
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[33227.]— Green Pavement.—Can any one tell me a 
simple way to remove the green colour from parement 
scts in my back yard? I suppose it isa kind of fine moss 
which grows upon the stones after being moist. — 
SMEATON. 

[33228.]—Adulterated Carbonate of Lead.— 
Can any chemical correspondent inform me the bast way 
to detect the adulteration of carbonate of lead with chalk 
or barytes P—J. M. 

$3229.1—Cobalt Oxide.—Will any of your readers 
tell me the difference between black oxide of cobalt and 
prepared oxide of cobalt 7—CoBALr. 

[33230.]—Phonograph.—To Mr. Snuetrorp BI p- 
WELL.—I made a phonograph some time ayo, but have 
not been able to get it to work satisfactorily. I can only 
use one diaphragm at a time, as the stand is not wide 
enouch to admit of another diaphragm the other side of 


| the cylinder, unless I take off the receiving diaphragm 
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after it has been l into, and put the transmitter in 
its place. But I found a great difficulty in placing the 
Point of the transmitter oxnctly in the groove, and so dis- 
pensed with the ferrotypo plate. The following are the 
measurements of the instrument—cylinder 4in. long, tin. 
diameter, with square cut grooves, 1-20in. wide and L-20in, 
deep, made of hgnum vit, and its brass spindle runs 
very accurately in ecrowed bearings, Diaphraym 23 dia., 
of vegetable parchment, stretched very tightly. The 
spring to which point is fixed is 24in. x ¥3-lUin., and 
Clam pod between two pieces of indiarubber, leaving a 
clear 2 inches. The point is not quite perpendicular to 
Spring, but points slightly upwards, making an angle of 
avout 80° with spring, and is a little sharper than a wool- 
newdle, On reverse side of spring, opposite to the point, is 
a amall lump of sealing wax, which presses against the 
diaphragm. The point is zin. above centre of cylinder. I 
use thin sheet lead about one foot to the ounce, and the 
indentations are very plain when I speak to the instru- 
ment, but when I try to reproduce the sound all I can get 
is a squeak, like a slate pencil scratching. The diaphragm 
is adjusted in the way you recommend, I shall be much 
oblised if you will give me some hints by which I can 
make it work, as I do not want to give it up, having got so 
far.— HESPER, 


(33231. }—Bagpipes.—I have a set of bagpipes I pre- 
fume to be those called union pipes. There are five pipes; 
two of them have four keys each, the third has a double 
brass bend at the body part, and another single bend at 
the top, ending in the flat ivory disc; the fourth is a plain 

ipe with an adjusting movement, I suppose for tuning. 
Tus ends in au ivory top with a small hole in it; the fifth 
is a small pipe, with an adjustment, top lost. Can any of 
“ours” give any information about this instrument, 
where to get the drones, how to place them, how the keys 
are played, &c.? In the part to which the bag is attached 
there is a small hole tin. diameter, witha plug in it. What 
is the use of it? Huve been to many musio shops but 
can cet no information. The chanter has eight holes and 
three keys, the bottom missing. What shape was it? 
W nat is a practising reed 7? — Ol. D OBOE. 
35232.]—-Boot and Shoe Making.—Wanted the 
title and other particulars of any books relating to the 
ahove, suitable fur a beginner, or containing general in- 
formation ou the subject.— B. W. W. 


{33233.J]—Cooking by Gas.—During the summer 
months I am desirous of snperseding the ordinary kitchen 
fire by the introduction of an apparatus for cooking by 
gas, but before trying the experiment which, I believe, 
may turn outa comfort or the reverse, according to the 
kind of stove nsed, I would fain cbtain the result of your 
readers’ experience on the matter. Some of the stoves I 
have seen are arranged so that the gas jets are above the 
joint to be cooked, the heat being reflected, whilst others 
have the jet below; some have boilers, some havo not, 
which, suy the makers of those wit:iout, are lable to be 
burnt throuch if not kept supplied; others, again, are 
lined with tire clay, enamel tiles, or planished tin for 
economising and radiating the heat, though I have an 
idea that the planished tin would not remain planished 
long under the great heat required. On this and other 
matters your readers having experience will be able to 
lvis me, aud others who believe in the greater comfort, 
economy, and cleanliness of cooking by gaa. I may add 
that the stove would be required to cook for nino persons. 
— GASTRONOMY, 


(3523%.)—Flute.—Having become a tolerably profi- 
cient player ona fluto of the old mako, Tam desirous of 
procuring a better instrument. Will any experienced 
player help me in my choice by giving me his opinion on 
the following matters? I hear much of the Boehm flute, 
also a good deal of those manufactured by Carte, aud of 
the Siccama ;” also I have been told that those made of 
ebonite are preferable to either metal or wooden ones. In 
the three forms of tlute I have named does the fingering 
ditfer from the old make of instrument) - J. COLLING. 


33235.J—Telegraphic Engineers.— Will any one 
intorm me what are the necessary qualifieations of a 
telegraphic engineer, and in what mauner they may be 
attained P—G. S. LEE. 


(33236.]—S8lide Rule.—Wonld some one kindly ex- 
plain to me the meaning and use of the lines and figures 
on the rules marked Routledge, Bolton?“ One part has 
a square cylinder globe over various figures and names of 
metals, &c., and can the lines marked C and D be used to 
get the cubic contents of round timber ?—CuTswo Lp. 


(33237.J]—Gas and Formula.—Will somo of your 
correspondents kindly explain and show the method of 
finding the value of the following formulw, arithmetically, 
with the per cent. of each, and how, by their specitic 

vities, to obtain their Sg na weights? Formulu : 
H. CO,, 00 and H,8.—T. . H. 

[33238. ]-—Observatory for Reflector.—My re- 
flector, 84in., is equacorially mounted on a strong timber 
and iron stand. want to use it in an adjoining field; 
the telescope I might carry backwards and forwards, but 
the staud must have some proper protection from the 
weather, My idea is to make a shelter something like a 
larze dog kennel, the roof to lift off, and the sides, which 

ht hook or bolt to one another, on being loosened to 
be also lifted away. Have any of my brother amateurs 
tried sach a plan, or can they suggest a better, which, 
whilst protecting the stand, would not be uearly so ex- 
pensive as to build an observatory sufficiently large to 
work: inside P—B. O. 8. 


33239.]—Burnt Sugar in Coffee.—To Mr. ALLEN. 
How can I detect chicory, burnt sugar, or mochard in 
the infusion of coffee without the use of the microscope— 
I mean chemically P—One IN a Fod. 


[%3240.]—Oolouring Solution of Clear Gela- 
tine.—Will a solution of bichromate of potash colour a 
solution of clear gelatine? If so, how can I get a clear 
insolable- in water—preparation of gelatine ?—AMERICUS, 


[33241.]—Glycerine in Beer.—Would Mr. Allen 
kindly state how I can detect glycerine in beer, glycerine 
in honey, and traces of glycerine in drinking water, and 
how can I detoct the presence of adulteration in tea dust, 
and also in the infusion of tea ?—A VERY OLD SUBSCRIBER, 
5 — Right Ascension, &c. — Would 
„F. R. A. S., or any other reader, kindly work the 
following by examples? Having given R.A. and Dec. of 
an object to find its latitude and longitude, and vice 
vers’, mentioning at the same time whether the formula 
would be the same when the object is between the ecliptic 


and the equator as when otherwise. Also having given 
R.A. and Dec. of two objects to find their angular dis- 
tance, both when the declinations have the same siga and 
different.— MINN. 


(33243.]—Silverlike Polish on Brass.—Will any 
of your correspondents tell me how to make the solution 
to produce the above appearance on brass and the pro- 
bable cost? I allude to some liquid that is simply rubbed 
on with a cloth.—NoMDEPLUME. 


[33244.J—Ice Cream.—Will any of your correspon- 
dents give me the full particulars how to make ice cream, 
both white and red P—G. W. BRAND. 


_[33215.]—-Fancy Walking Sticks.—Can some 
kind reader tell me how to polish the above to make them 
look a nice jet black colour or a dark brown P—A Novick. 


[33216.]—Chemical.—Can any one inform me (a) 
what is the equation for the action between SiO,, Cako, 
and SO Hog; (b) name of compound radical having symbol 
Fego", and oblige -F. W. WOODMAN. 


33247.1—Alum in Bread.—To Mr. ALLEN.—One 
Imker lately has heen sending us breal that I think con- 
tains alum, and having heard of your great experience in 
detecting alum in bread as evinced by the great Selby 
flour case, I have taken the liberty of asking you if you 
would kindly tell me how to detect the alum in bread, 
not alumina. I know the logwood test: don’t give that.— 
CamMeERoN, Highbury. 


[33248.]—White Rats.— Jumper” would like for 
some one to tell her what food, &c., is suitable for the 
above tame rats, and the way in which they should be 
looked after. At present she feeds them on milk and 
bread, similar toacat, with hay in the small box in which 
they are kept. Please tell me of anything botter and 
oblige—JUMPER, 


[33219.] — Lancaster’s Microphone. —In this 
most sensitive arrangement, described aud figured on page 
314 of E. M., I would like to ask Mr. Lancaster or 
Wisenf“ if there is an actual necessity for using the 
telephone with it; would it not answer to have simply 
two microphones? Might we not send the messave by 
speaking over. the sounding-board of one and listenin 
oror rie sound-board of the other, and vice versi p— 


[33250,1 —H igh Pressure Horizontal Engine.— 
Wo have a high pressure horizontal engine that is much 
too inrve for its work. The cylinder is 20in. diameter, 
2it. in. stroke, making 57 revolutions per miuute, working 
at abont 15 indicated horse-power, and consuming about 
161b. of coal per horse-power per nonr. Would it answer 
to case the cylinder inside to, say, I Ain. bore ?—H. L. 


|33251.J—Parallel Motion.—Wonld some corre- 
spondent inform me the best mode of trueing the parallel 
notion of beam engines P—A FITTER’S APPRENTICE, 

[55252.]—Induction Coil.—I should be glad of a 
competent Opinion on a coil I have just made. It consists 
of a core Zin. long by lin. diameter, made of soft iron 
wires, two layers of No, 18 silk-covered primary wire, 
and ldoz. of No. 36 silk-covered secondary wire. The 
lattor is wound in 20 layers, insulated with paper strips. 
When wound, the coil was baked, and soaked in melted 
varaftin for half an honr. The outer layer of secondary 
is about tin. long and Zhin. diameter. The condenser 
consists of bout 50 sheets of tinfoil, Sin. by 4in., insulated 
with paratiined paper. With one Bunsen’s cell, tèin. 
high, the coil gives a spark 5-16th of an inch in length; 
and with a battery of eella, varying in size from in. to 
7in., a spark 9-Lloth of an inch is obtained. Sparks of this 
length, however, do not pass at each break of the primary 
cireuit, but only occasionally. I notice that sparks can 
be drawn with the knuckle, from one secondary termival, 
and only that one, no matter which way the primary 
current is passing. Does this betoken any defect in the 
insulation of the other terminal P—J. E. FLoYD. 


[33253.] Mechanical Bat.—Will some correspon- 
dent give me instructions how to make the above? It is 
a kird of flying machine with a motion similar to the 
living bat. —KLLESMERE, 

(33254. ]—Blectricity.—I want to platinise a carbon 
block. ow can I do it? Also I have two telephone 
magnets requiring to be magnetised. How can I do it P— 
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33255. — Electroplating Birds’ Feathers. — 
Would some of ours“ kindly let me know how this is 
done, as I havo seen one in the possession of a lady friend 
of mine, and it looks exceedingly bexutifal.—D. 8. 


[33256.]—Photographic.—Would some of “ oura’’ 
let me know by what means I could obtain prints of ferns, 
&o., so that I may have a jet black, and the fern standing 
out white P—D. 8. 


(33257.]—Diaphragms in Telescope Tubes.— 
In several of the replies which have recently been given 
in your columns to inquiries respecting the use of dia- 
phrazms in telescope tubes, instructions have been given 
to place them in such a manner that an eye placed in the 
focus of the O.G. may aut be able to see its entire surface, 
but nothing beyond this. It appears to me that as the 
field of view of the eyepiece, especially with low powers, 
possesses considerable breadth, this should be taken into 
account, as otherwise only the centre of the field would re- 
ceive the full benefit of illumination from the entire aper- 
ture of the O.G. As I am about adapting a set of diaphragms 
to a 6ft. tube, I should be much obliged if F. R. A. 8.“ 
or Mr. Lancaster would kindly state whether my view is 
correct, and also advise me whether any advantaze in 
destroying the effect of extrancous light would be 
obtained by placing a stop in the sliding tube a short 
distance behind the eyepiece. —OBSERVER. 


[33258.]—Methylic Chloride.—Will Mr. Clements 
supplement the information respecting this gas given in 
a recent number of the ENGLISH MRCHANIC (14137) by 
some further details respecting it? The boiling point is 
given as — 21°; is this by the Centigrade or Fahrenheit 
scale? What is the tension of this vapour at this and 
other temperatares, and what is ita capacity for absorbing 
latent heat? This gas would appear to have been brought 
before the French Academy as an economical cold-pro- 
ducer (see ENGLISH MECHANIC, Nov. 2, 1877, No. 658, 
p. 18t), and it would be interesting to many of our 
readers to know more about it as such, especially its 
commercial value in quantity, whether it is easily liquefied 
and at what pressure, aud whether it would be likely to 
undergo detericration by repeated charges of form. 
Apropos of arvilicial cold-production—a subject of some 
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importance in view of the Cattle Diseases Bill becoming 
law—I hear that Professor Franklind has discovered a 
mode of producing ice in large blocks (presumably by 
saline solutions and pressure) in less than five minntes, 
and by a very simple process. Do any of our readers 
know anything of this discovery P—HAN DSWORTEH, 


(33250.]—Japanning Stove.—I have a stove used 
for japanning purposes, but it does not seem to act 
nearly so well as it should. It has undergone one or two 
alterations recently, but whether that has injured it or 
not I cannot say. Perhaps one of your practical corre- 
kpondents could give a rough illustration of what they 
consider the best kind of stove for the purpose, and the 
best manner of fixing it.—Ricaarp TEMPLE, 


Le ] Screw Cutting.—I should feel greatly 
obliged if some of our readers would give me a little help 
on change wheels for screw cutting. I understand the 
practical working of the lathe, but I am at a loss to find- 
ing change wheels. At present I am only able to nse 
single gear, but Lam going to make it so that I can use 
compound gear when I have ascertained the proper 
quantity of wheels I require and a good rule for findin 

them, so that I shall be able to cut any uumber o 

thrends. With the wheels I have got I can only cut a 
limited quantity of thrcads—say from 13 up to 21 threads 
to the inch. My wheels run as follows: — 21, 23, 32, 36, 
35, 10. +4, 48, 52, 56, 61, 72, 80, £8, 96. These are the 
rumber of threads I can cut to the inch :—1}, 2, 3, 4, 5, 6, 
7, 8. 9, 10, 11, 12, 13, 14, 16, 18, 20, 228, 21.— ALBERT 
LAr HAN. 


[33261.J—Crayon Drawings.— What is the best 
modo of treatment to prevent these rubbing P—J. I. C. 


(33262.)—-To Mr. Alfred H. Allen. — will Mr. 
Allen please answer query No. 32313, addressed to him, on 
page 636, last volume ?—A GROCER. 


[33263.J~L.C. and D.R. Engines.— Will some one 
give dimensions of the No. 148 class of tank engines work. 
ing the trains between Herne Hill and Bromley or Bick- 
ley P—E. L. P. 

(3326t.]—Centre of Gravity.—Wonld “C. E. 8.,” 
or another, be kind enough to show me (1) by actual cal- 
culation how the centre of gravity may be found in a loco- 
motive engine; (2) how the weights on the driving and 
trailing wheels are calculated ?—SARTOR. 


[33255.] — Punching Machine. — Would some 
English Mechanic kindly inform me of any automutie feed 
motion he knows of for punching machines in actual 
practicer If convenient a sketch as well as details would 
be acceptable.—SaRTorR. 


(33263. - Convertible Investments.—Why do 
not the moneyocracy and tradesmen of this country in- 
vest their surplus cash in that very safe security land, 
but prefer nuy other investment, even foreign bonds, 
Kuyptian or Chinese, to the inevitable injury of their 
families in the long run? Is that much-covet-d security, 
land, loss convertible (it should not he), or will a banker 
not lend on it as readily? A reply from any one but a 
lawyer will oblige—GrrENFIELDS. 

els Mik, Oh !—Can any one tell me why the 
milk that is sent ont from a first-class dairy at the West- 
end cannot be scalded without its turning into a kind of 
curds and whey ? And why, if you fetch the milk youre 
self, and seo it takon out of the can on the counter, it will 
stand scrlding, and not turn into curds aud whey ? Isit 
true that there isa compound known in the trade that 
works a perfect miracle for the production of auy quan- 
tity of milk if two or three old tin cans are rattled about 
at the shop door, and then put into a cart and taken to 
the Great Western Railway Station once or twice a day P 
I have bcen told that delicious cream can be made by 
mixing rape oil, known as olive oil, lime water and 
glycerine in proportions according to taste. This elegant 
preparation will stand scalding without turning into a 
sort of Dredge’s Heal All.“ What are milkmen to do 
who are bothered with so many kettle-drum customers 
who all want cream in their tea? Chemistsand druggists 
kindly sell it ready mixed under the name of lime juice and 
glycerine, and bald people who think it will make their 
hair grow pay anything for it in proportion to their faith. 
There is, T bélieve, no glycerine in the mixture for external 
use. Now I really trust that, as I have kept nothing back 
about cream, some liberal- minded milkman will aid 
the cause of science by telling us what it is that requires 
so much knocking about in the old tin cans, and that 
eventually turns into milk that will not stand scalding 
if taken to the consumer.—T. JINKS. 


[33268.]—T'o Oculists.—A few weeks since I suffered 
from a severe pain in the left side of the head, the foous 
of the pain being between the temple and centre of eye- 
brow. It lasted, without cessation, for about three weeks, 
and is now nany gone, but has left an affection of the 
eye of which the following are the eraot symtoms :—Ine 
capability to open eyelid more than half the usual dis- 
tance, sight very indistinct, every object seems at twice 
the ordinary distanoe, and when loeking with both eyes 
simultaneously two distinct images are seen about 3 inches 
apart. Also when mong 2 at anything perpendicular, 
such as a window sash, &c., with affected eye only, it 
seems inclined to an angle of about 60 degrees towards 
the left side. A bright light affects it very much, causin 
the eyelid to nearly close. When striving to open eyelid 
completely a dull aching pain is felt behind the eye. 
Have usually excellent sight ; am 40 years of age ; appetite 
and digestion good ; liver slightly out of order; urine has 
the scent of strong new-made hay. Is there anything 
serious the matter with eye? Advice thankfully received 
by—PHoTO CYMRAEG, 


[e gre F. R. A. S.“ —Geometrical drawings 
are usunlly shaded to the angle of 45°, both vertical and 
horizontal. Required the days and hours that such 
shadow would be naturally correct on a building i 
S. and latitude of London.—T. SHORxR. 


[33270.] —-Length of Cylinder.—The density of 
compressed air varies inversely as its volume. A cylinder 
ia fitted with a piston, and the pressure inside cylinder is 
20lb. on square inch. The piston is forced two inches and 
the pressure becomes 30lb. on sq. in. Find tue length of 
cylinder. —-HokrulAx US. 


[33271.]—Leclanche and Other Batteries. 
Will some one say how, in the country, fir a » iy from 
dealers’ shops, any batteries could be formel? For 
instance, I have heard that common flower pots will 
answer for a porous cell (but their shape is very inconve- 
nient), and a piece of zinc, copper, or carbon could be 
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made or formed, and chemicals might be procured at the 
druggist's. How then can a battery be made for temporary 
or other purposes at anv time? Again, I have searched 
back numbers, and although I can find many notes on 
Léclanché batteries, I cannot find a full description of 
how to make one complete. Will some one do go kindly ? 
Would it make any difference in a battery if the taper 
flower pot was put in a (cay) preserve jar, or must the 
sides of porous pot be parallel ? It is useless, as “ Sirma,” 
told me the other day, to say look in a doaler's window—I 
am 40 miles from such.—JoHN. 


33272.]—Diseases and Shoeing of Horses.— 
Will any one kindly name a book or two that will be use- 
ful toa young shoeing smith, plainly stating the anatomy 
of the foot and the most approved shoes for the different 
complaints and lameness that the horse is subject to? 
YOUNG FARRIER. 


(38273.|— Defective Lathe.—The spindle of a small 
lathe (back geared), with plain brasses, throws the work 
eccentric ; that is, a fixed tool placed to the edge of face 
pinte will scrape one half of the diameter only, no matter 

ow much is turned off from the edge. The spindle and 
face-plate when put between the centres of another latho 
runs true, I am told, but have no other lathe myself to 
test it. Will any one kindly suggest a remedy ?—J. D. 


_ [88274.]—Telephone.—I should like to know if this 
instrument has been used as a means of communication 
between targets and firing points in rifle shooting. and, if 
so, particulars as to size of connecting wires, &c., will 
oblige- WM. JOHN GREY. 


(33275.]-—Dispersion of Sound.—It is known 
that sound can be refracted ; has arything like dispersion 
‘been observed P—Wa. JOHN GREY. 


[33276.]— Organ Stops.—I have made one very small 
organ and intend making another, but I only know the 
way to make Stopt Diapason and Clarabella pipes. Would 
one of your readers kindly tell me bow to make a wood 
Lieblich Gedact or Gamba pipe P—A Youna BEGINNER. 


(33277.]-Blast Furnace Slag.—Would Hugh 
Clements or Alfred Allen inform me how to judge the 
comparative fusibility of a slag by its analysis? I under» 
stand that the oxygen of the silica and oxygen of the 
bases have to be compared, and should be glad if they 
would give some ex-mple of sneh a comparison and ex- 
plain how the fusibility is deduced therefrom ; also how 
to decide whether nlumina is a base or an acid ina slag 
where the silica, alumina, and lime are all largely pre- 
sent (34, 37, 22 respectively). I would also esteem infor- 
mation as to whether there is any rapid rouch way of 
getting at the composition of a slag or an ore sufficiently 
correct to enable one to steer clear of too infusible mix- 
tures, yet not so accurate as to necessitate delicate and 


eee eee impracticable outside a laboratory. 


[3278.]—Plating.— Will somo of “onra” be good 
enough to put me in the way of silver plating lead, tin, 
or Britannia metal? I always fail when attempting 
these metals, although I can do all hard metals. I treat 


them as I would brass, &o., but the silver always comes 
off. —ARMOURER. 


{83279.}—Composition.—I crave information aa to 
how the composition is made which carvers and gildors 
une for picture frame corners, &c., or a composition which 
will have the same properties—viz., a soft elasticity while 
in preparation for casting or moulding, and a durability 
—t.e., extreme hardness—when dry. The composition 
softens when exposed to influence of steam. I am doing 
@ little modelling, and if I could but secure an article as 
De desoribed, it would greatly aid me in certain cases. 
—N Exo. 


18 J Straightening Horns.—Can any readers 
of he MECHANIC inform me how to soften horns sv as to 
straighten them? I want to make drinking horns of 
them, such as cows’ horns.—AN OLD ENGINEMAN, 


L33281. ]—I.athe Castings.—I am about fitting np a 
small foot lathe, but cannot procure a set of castings 
nearer than England or U. States. Tha cost of importing 
and duty would amount almost to threo times the value 
of castings. I propose getting a set cast here. I can 
make my own patterns if some kind reader of ENarisa 
MECHANIC would give me the proportions and meacnre- 
ments for a set of castings for a 3in. or 4in. foot lathe. 
Would like a hollow mandrel, and back geared. Intend 
to use it for screwing and rurfacing.—CANADA. 


(33282.1—-Organ Pipes (Wood).—Will any one 
kindly tell me what causea, and how to cure, the woolli- 
ness of tone? The stoppers seem to fit well, and I can 
detect no cracks. I cannot peranade the &ft. stopped to 
speak their trne notes, though I have tried varying the 
supply of wind by plugging the feet.—G. P. T. 

[83283.] — Scratch-brushinge Gilt Articles.— 
Will some ono please tell me what liquid to nse with the 
scratch-brush in scratch-brushing articles after they are 
vilt P—J. H. T. 
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The Largest Circulation of any Professional 
Journal in the Kingdom renders the BrILnine NEWS8 the best 
medium for all advertisers of Building Materials, Artistic require. 
ments, and Contreetors’ Machinery, and for all the seeking 
aituationa as workmen. The number and excellence of its ins- 
trations render ft the unriyv dled representative of the progress 
of modern art, and the most complete record of ancient examples. 
Among its contributors are the lending architects and art critics 
of the day, and ne trouble or exponse ty spared to make it the 
most accumte and cempor hens ive gulde to all informetion con- 
nected with th: Arte of Construction and Design. Price Fenr- 
penon, of all book clicrsand newsvendors, Post free 4d. Office 
oh, Tavistock-: treet, Covent garden, W.C. 


To Destroy Rieckbeetles, Fleas, Rugs, and 
all Ins- eta. nae VESPER’S WONDERFUL INSECT DESTROY- 
ING POWDER, which ia cold in Tin Boxes @2. and 1s. cach,or 
post free for Sor 14 temps. from the sole proprietara, G. and T. 
VESPKR, 4225, Cou mercial road, London, E. The nam» of 
VESPER is stamped on top of every box; otherwise none are 
gonuine, 


Lamplough’s Pyretie Saline is refreshineæ, 
most aereeahl+, and the preventive of FEVERS, BILIOHE SEER, 
MAL L- OX. K N DISEASES, and many other sorin’ and auicm r 
aliments. Sod b onemicty throughens the world and the 
maker, 113, Holborn Hill. Tre nn anhatitute.—(ADVT. ] 


Holloway’s Ointment, raided hy his Pills, precorts 
the only rational moda oor auring pimples, boils, eachonet«, 
abscesang, nud IIA et disetes, Tainted hlond, the fountain 


of these evil: fs thoroughly purifier?’ by the Pins, and te: lw 


evklences on the surface nre effuctually eradicated by the 
reenent, without pain cr danger. 
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ALL Communications intended for this department 
must be addressed to J. PIERCE, Copthill House, Bedford. 


PROBLEM CCCCXXXI.— Br DR. GOLD. 
Black. 
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White, 
White to play and mate in four moves. 


SOLUTION To 428. 


White. Black, 
1. Kt to Q R2. 1. Anything. 
2. Kt to KR Kt 7. 2. Anything. 
3. Q mates. 


In 429 there should have been a Black Bishop at Black 
King’s Rook’s third. The solution is deferred. 


Correct SOLUTIONS to 427 by J. J. Amery, Arcanum, 
and W. J. Jubb; to 428 by J. Dale. 


T. DaLE Ax D W. W. C.—See notice above respecting 429. 
ARCANUM.— You are quite right about 424. 


R. H. MicaELL.—In 424 if 1. RN 6, 2 P Queen's 
mating. In 422 if 1. Rt to K B 3. 2. Kt mates. Your 
solution of 427 is incorrect, as if 1. P to Q B 5 there is 
no mate. 


WE deeply regret to have to announce the death of Mr. S. 
Tyrell, the celebrated problem composer of South 
Australia. Five of his best compositions, selected by 
himself, appear in English Chess Problems.“ These 
make us wish to see a general collection of his problems 
published. 


Novelty in Yarn.— Mr. Louis Cordonnier has hit 
uvon a singular method of producing a novelty in 
yarn; this is not surprising when we consider the 
immense number of varieties of cloth which our 
neighbours designate as nouveautés, and what we 
term ‘‘fancy cloths.” After having tried every 
imaginable way of weaving to produce different 
effects, there hardly remains anything new but to 
return to the spinning. Mr. Cordonnier takes a 
mule, and places upon this another row of rollers, 
through which, at a different speed, he passes a 
coloured or plain thread, but twisted in the reverse 
way of the direction of the yarn to be operated 
upon. In this way, when the spindles revolve, the 
two threads are twisted, but the additional yarn is 
at the same time untwisted; he then takes this 
doubled yarn, and twists it again with the same or 
any other yarn, but running it again in the opposite 
direction, which untwists the first thread, and pro- 
duces a very singular effect, and one which in the 
loom will, no doubt, produce a novelty.—T'eztile 
Manufacturer. 


Death of Mr. E. H. Jones.— Every reader of 
the ENGLISH MECHANIC will regret to learn that 
the body of Mr. E. H. Jones, of Monmouth, was 
washed ashore last week at Portskewett, near 
Bristol. It appears that the deceased started in his 
canoe from Monmouth on Saturday, 8th inst., about 
Rix p.m., for the purpose of visiting some relatives 
at Bristol. Proceeding down the river Wye, he was 
observed passing the village of Tintern between 
eight and nine p.m. From the meagre information 
nt present to hand it would seem that nothing 
further was seen of him until the discovery of his 
body at the place above mentioned. The empty 
canoe was fonnd at Oldbury, near Chepstow. and 
close to the junction of the Severn and the Wye. 
Mr. Jones was a member ef the Canoe Club, and had 
previously made successful trips across the channel. 
He was a much-respected inhabitant of Monmouth, 
and the news of his melancholy end has cast a deep 
gloom over the town and neighbourhood, His recent 
vilnable contributions on Canoes and Canogiug“ 
will be fresh in the mind of every reader, He was 
nt all times ready to give information in connection 
ith his favourite recreation, in the pursuit of which 


| he has met with an untimely death. 


ANSWERS TO CORRESPONDENTS. 
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HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on scparate pieces of paper. 2. Put 
titles to queries, and. when answering queries put the 
numbers 28 well as the titles of the queries to which the 
replies refer. 3. Nocharge is made for inserting letters, 
queries, or replies. 4. Commercial letters, or queries, or 
replies are not inserted. 5. No question asking for educa- 
tion or scientific information is answered through the 
post. 6. Letters sent to correspondents, under cover to 
the Editor, are not forwarded; and the names of corre- 
spondents are not given to inquirers. 


The following are the initials, &c., of letters to hand up 
D Tuesday evening, June 18, nud unacknowledged else- 
where : 

Joun PARNELL.—M. W. Stevens.—J. H. Lovell.— John 
Browning.—T. Bolton.—Il. D. G.—W. C. Lockerby.— 
W. J. Lancaster. — H. — Ne dutor.—W. Morshead.— 
Nimrod. — Hawks. Lawrence Briinf.— Pro Re Nata.— 
F. C. Dennett.— George Bourn.— W. Wilton.—Tyro.— 
J. B. Parsons. — G. T. S.— Medical Galvanist. -T. Cut- 
triss.—Tha Sha. H. F. Underground. Peregrinus.— 
Mike. —T. Clnrko.— Omicron. R. P. G.—Speed.— J. 8. 
—F. J. Jack- on. — IInrold. - Aquarius. -H. G. Chees- 
mun.— Amos Newberry.—J. H. C.—Young Scotchman, 
-W. Jones. — E. Walker — Read and Mark. - Guido. 
J. W. S.—A. Frazer.— Gallium. — J. I. — D' Evelyn. 
Senex.— C. A. L. -A Tinman. -A. Coates. — T. J. M.— 
Vorticella.—- Auditor. -A Reader. — Ignoramns.—W.— 
Walker.—W. G. H. A.— II. E. H.—A Tyro in Geology. 
—Alanda Dignus.— L. L. — Wallasey.— R. Pilgrim. 
Dublin.—- W. J. C.— T. Mitcheson.—Cl. Sy.—Ligurian. 
— Bernard MeGuire.— Murx. — W. H.— B. Snooks. 

AN INVALID. (Directions for making flexible stamps were 
given on pp. 265, 291, 345, and 417, Vol. XXV.)— 
AMATEUR, (Chey are not patented, we believe. You 
eould probably bny them of any advertiser in our pages. 
Have you tried Mottershead and Co. ?)—J. W. S. (The 
battery is self-contained in Laneaster’s microphone. 
The rest of your queries nre probably answered by the 
details given in onr last number; if not write again.) — 
L. L. (We should be vlad to publish the photo. offered.) 
—F. E. Srinurr. (The idea is already familiar to 
medical men, but cannot be emploved on quite such an 
exteusive reale ag you seem to think possible.) - OCUkR. 
(Persevere with your doctor’s treatment. You will 
overcome the malady unless the conditions under which 
you live prevent it. If, for instance, your house is 
damp and draughty, or your work compels exposure to 
wet and rain, your medical man has very unfavourable 
circumstances to contend with.)—IrisH SUBSCRIBER. 
(Imposaible.)—Jason. (Tests for arsenic in wall papers 
were given on pp. 44 and 71 of Vol. XXV. Sce also 
p. 218 of same vol.) — H. L. (A description of the valve 
used in the Westinghouse brake was given on p. 125 of 
the present volume.) —DPSTHUCrIVE DISTILLATION. 
(Your letter is but a rejoinder, and, as you wish to drop 
the controversy, would serve no useful object if in- 
serted.)—R. P. T. (Murray or Baedeker doubtless 

ublish handbooks of the district ; inquire through amy 
pookseller.)—C. H. DouAILLE. (The author is cer- 
tainly a quack, and probably a swindler into the bargain. 

Place proper confidence in your own adviser, and on no 

account trust yourself in the hands of unqualified and 

unprincipled people, or you will be sure to regret it. 

The habit you rek ar to is only dangerous in 8 

subjects, but should always be avoided if possible.) — 

ANGLAIS. (Get Bradsbaw's Guide,“ published by 

Adams and Francis, London. Order through any 

bookseller.)—CorswoLp. (Not of the slightest use. 

—PATIENT. (If you are disinclined to consult a medica 

man we are cqually averse to prescribing, or allowing 

others to presvribe who cannot really know from what 
you are suffering. Your best plan would be to seek 
advice at some good hospital for chest diseases).— 

E. G. D. (Professor J. W. Draper, New York Univer- 

sity, New York, U.S.A.)—P. 8. L. WHETSTONE. (The 

question does not seem to usat all so foolish as you in your 

superior wisdom seem to think. The reply given by a 

practical man on p. 323 may induce you to change your 

opinion.)— FrEE LIBRARY. (See 105 317, Vol. XII., 

No. 300, for an illustration and description of Prof. 

Hughes's type-printing telegraph instrument.) -W. L. 

(The idea has been before propounded, and we have 

illustrated one or two proposed methods—not with the 

idea that they might bo adopted, but that practical 
bicyclists might discuss the feasibility of such auxiliary 
aid. Tho general opinion was adverse, and we think it 
was warranted.) —-AhR. (Your medical men are 
undoubtedly correct, but their treatment is unlikely to 
be beneficial unless aided by efforts of your own to 
counteract the strain and worry“ of your sedentary 
occupation. Take up some active pursuit in your 
leisure hours, and with temperate living you will soon 
cease to search for symptoms with which to distress 
yourself and your friends. Much useful information 
on the prevention and cure of indigestion is to be found 
in our back vols.) —SterHEN B. Essextom. (We believe 
it is all quickery.)—J. L. (No varnish is applied to the 
fave of tne pictures—the glazed surface is obtained by 
rolling; ordinary varnish can be obtained of any dealer 
in photorraphic materials. We do not see how you are 
to do what you propose, bnt you are not very explicit. 

If you will say plainly what you want to do, we will try 

to assist yeu or insert your query.) — R. SPENCER. (1. 

Yes. 2. We believe the phonograph is sold in this 

country, but we do not know by wuom.)—ENQUIRER. 

(A dentist is the proper person to apply to. — SUrTERER. 

(It is impossible to pre-eribe for headache without 

seeing aud knowing more ab mt the patient than an oute 

sider can do. See pp. 235 and 260, Vol. XIX.; p. 317, 

Vol. XVIII.; p. 555, Vol. XVII.; p. 427, Vol. XIV.; 

and indices to previons vols.) - J. G. (Recipes for 

inks nsed for titkot writing will be found on pp. 435 

and 461, Vol. XVIT.)J—Frep. Moorr. (Directions for 

8 ambor mouthpieces are given on p. 434, Vol. 

XXII. 

Ons Cory, Goldsmith, Glaucis, A Subseriber.—See indices 
to back vols. 

R. S. 5. II. W., A Civil Engiueer, David, Jef.— Lour 
queries are advts. 

Tiros. Grau, Six and Eightpenes, and others Lave replied 
to quories already similurly answered. 
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WHO INVENTED THE MICROPHONE? 


THE question which heads this article is 
just now engaging the attention of 
the scientific world, and, if the answer is 
given with some warmth, we are afraid 
that Mr. Edison will have only himself 
to blame. In letters to the New York 
papers he has not only claimed the discovery 
of the principle of the microphone, but has 
supplemented his claim by rag Ps charge 
of bresih of confidence against Mr. W. H 
Preece, “the coadjutor of Prof. Hughes 
in this pretended invention.“ We an- 
nounced some time back—and it was well 
known in this country—that Mr. Edison 
had discovered a remarkably rapid change 
of electrical resistance in plumbago when 
subjected to pressure. That discovery led 
to the invention of the carbon telephone, 
which is shown in the annexed longitudinal 
section. Instead of a magnet telephone 
like the Bell, we have here a piece of carbon 
placed in a galvanic circuit, the vibrations 
of the diaphragm causing, by pressure, 
variations in the electrical resistance of the 
carbon, which result in the production of 
an undulatory current capable of repro- 
ducing in the receiving instrument sonorous 
vibrations similar to those which were 
made at the transmitting end of the line. 
In the engraving we have a holder re- 
sembling the ordinary form of Bell’s tele- 
phone. We have the mouthpiece and the 
usual “ferrotype plate or diapbragm of 
thin iron, A; B isa piece of rubber, resting 
on an ivory disc, O, beneath which is a 
plate of platinum, D. The block of com- 
pressed or gas carbon is represented by E, 
and beneath that is a plate of platinum, G, 
with a screw to attach it to the stem. The 
latter, it will be seen, can be withdrawn or 
advanced by means of the screwed end- 
piece, so as to bring the ivory disc, and 
consequently the carbon, with more or less 
force against the diaphragm. We believe 
this was the original form of the carbon 
telephone as first described for public in- 
formation; but we need scarcely say that 
Mr. Edison made many changes and modi- 
fications, and ultimately he dispensed with 
the rubber and the other materials he had 
tried, and used a diaphragm so thick that 
ita vibrations were inappreciable. With 
the recent form of his carbon telephone he 
has obtained “ perfect articulation,” and 
has transmitted with distinctness a whis- 
ered conversation. The discovery made by 
r. Edison was, therefore, that carbon 
under the influence of pressure varied in 
its electrical resistance. In a letter dated 
June 6, and presumably after he bad read 
Prof. Hughes’s paper, Mr. Edison makes 
some observations upon an editorial article 
which appeared in the New York Tribune, 
and disputes the claims advanced by Prof. 
Hughes to the “invention of the leadin 
features of my carbon telephone, and o 
my microtasimeter or instrument for the 
measurement of minute degrees of heat.” 
The phrases used lead to the conclusion 
that Mx. Edison must have been misled 
by 2 carelessly-drawn abstract of Prof. 
Hughes’s paper, for, so far from the latter 
having laid claim to the discovery of the 
leading features of the carbon telephone, 
VOL. XXVII.—No. 692 


he went very much further and beyond, by 
discovering that all conducting substances 
may be employed with equal success, but 
that carbon was probably the best, because 
it is unoxidisable, and is cheap. In his 
paper (see p. 235) Prof. Hughes expressly 
states, after enumerating some of the sub- 
stances with which he had experimented, 
that the best form and materials for the 
microphone were unknown, and subsequent 
investigation has disclosed the fact that 
many substances at one time considered 
unsuitable make excellent microphones. 
The statement that Prof. Hughes claimed 
the invention of Edison’s microtasimeter 
is not based on anything found in the paper, 
and we believe the statement that the micro- 
phone or a modification could be employed 
as a very sensitive thermopile was made by 
one of thé audience. Mr. Edison says that 
the subdivision of the carbon, and its 
metallisation by plunging it into mercury, 
were well known to him; and in the memo- 
randa he furnished to Mr. G. B. Prescott— 
which were printed in the Journal of the 


. | Telegraph of April 16 last—the expression, 


“ finely-divided metals,” occurs, although 
mercury is not mentioned. In Prof. Hughes's 
paper he explained what had been done by 

dison in the carbon telephone, and then 
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went on to say: It will be seen, however, 
that in the experiments made by myself 
the diaphragm has been altogether dis- 
carded, resting as it does upon the changes 
produced by molecular action, and that the 
variations in the strengths of the currents 
flowing are produced simply and solely by 
the direct effect of the sonorous vibrations.“ 
Mr. Edison says that the discarding of the 
diaphragm is bis own invention, and he 
gives the following extract from a public 
announcement as proof of the truth of his 
statement :—“ In the latest form of trans- 
mitter which Mr. Edison has introduced 
the vibrating diaphragm is done away with 
altogether, it having been found that much 
better results are obtained when a rigid 
late of metal is substituted in its place. 
ith the old vibrating diaphragm the arti- 
culation produced in the receiver is more or 
less muffled. owing to slight changes which 
the vibrating disc occasions in the pressure, 
and which ee results from tardy 
dampening of the vibrations after having 
been once started. In the new arrange- 
ment, however, the articulation is so clear 
and exceedingly well rendered that a whis- 
per even may readily be transmitted and 
understood. Thé inflexible plate, of course, 
merely serves, in consequence of its com- 
paratively large area, to concentrate a con- 
siderable portion of the sonorous waves 
upon the small carbon disc or button. A 


much greater degree of pressure for any | p. 393. 
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| te the Royal Society, inasmuch as 
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given effort on the part of the speaker is 
thus brought to bear on the disc tban could 
be obtained if only its small surface alone 
were used.” Let it be remembered that in 
the microphone there is really no diaphragm 
at all; and it is clear that Mr. Edison has 
written under a misapprehension, for his 
ke ieee haa is, 55 re oe 175 pur- 
poses, a diap m. Prof. Bell, so lo 
as last December, stated that he had ob: 
tained distinct articulation with diaphragms 
as thick as ŝin., and Lord Rayleigh jF 
shown that metallic diaphragms, even when 
thick, do vibrate under the influence of 
sound, although the amplitude of their 
vibrations may be so minute that they are 
immeasurable. It is this very vibration of 
the diaphragm, or thick plate—whichever 
it is called—that enables Mr. Edison to 
bring the required variations of pressure on 
his carbon block ; but, as is now well known 
to our readers, neither diaphragm nor plate 
is required in the Hughes microphone, but 
simply a conducting substance not liable 
to become rapidly oxidised. Itis a matter 
for regret that Mr. Edison should have 
hastily penned the letters that have ap- 
pen , and it is still more regrettable that 
e should exhibit so great a desire to charge 
others with a breach of confidence. Mr. 
Preece was the representative of this 
country when Mr. Edison showed him the 
experiments he was then making, and ex- 
plained to him theconstruction of the instru- 
ments he had already made; and as such, 
ted 
from him. Mr. Edison says :—“ The claim 
of Professor Hughes to the discovery that 
a modification of his microphone can be 
used as a measure of minute degrees of heat 
preposterous than the pre- 
ceding. This is a discovery of mine, which 
was first announced in the Washington Star 
of the 19th of April last. A copy of that 
paper was sent by me to Mr. W. H. Preece, 
the coadjutor of Professor Hughes in this 
pretended ‘invention,’ and I have positive 
evidence that it reached him before the 
presentation of the so-called ‘ microphone’ 
e has 
made an extract from it in his address of 
May before the London Society of Arts.” 


| It does not appear to have occurred to Prof. 


Edison that any public scientific man in 


| this country would hesitate before he laid 


himself open to such a charge as that, nor 
that it was possiblea distinguished investi- 

tor like Prof. Hughes could have made 
important discoveries in the same branch 
of science as Mr. Edison pursues with so 
much energy and a success so brilliant; but, 
if it is true that the microphone of Prof. 
Hughes represents a discovery the limits of 
which are not defined by the carbon tele- 
phone—if, moreover, the microphone differs 
essentially from the carbon telephone—it is 
probable that any modification of it which 
can be employed to measure minute degrees 
of heat will differ entirely from the micro- 
tasimeter. So far as we know no trustworthy 
account of that instrument has been pub- 
lished ; but it is said to be capable of measur- 
ing the 50,000th part of a degree of heat, and 
mill be employed by Prof. Young in his 
observations of the solar eclipse next 
month. The form of microphone best 
adapted to act as a thermopile has, we 
believe, yet to be invented ; and we venture 
to think that the dispute, so far as it has 
gone, arises simply from a mistake. It 
seems clear that Mr. Edison, while intent 
on perfecting his carbon telephone, confined 
himself too rigidly to its details, and so 
missed that wider and more comprehensive 
discovery which we believe Prof. Hughes 
would be the last to claim if he did not 
honestly believe it to be his own.—Since 
writing the above we have received the 
letter from Mr. Preece, which appears on 
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ON SOME CURIOSITIES OF 
MINERALOGY. 


By J. H. CoLLINS, F.G.S. 

Honorary Secreta es 3 Socicty of Great 
AN eloquent author has written * “There 

are no natural objects out of which 
more can be learned than out of stones. 
They seem to have been created especially 
to reward a patient observer. Treeg, 
clouds, and rivers are enjoyable even by the 
careless; but the stone under his foot has 
for carelessness nothing but stumbling 
.... and yet do but give it some reverence 
and Mene T AA and there is bread of 
thought in it more than in any other lowly 
feature of the landscape.” 

How true this passage is none but a 
mineralogist can know, but its truth is 
‘known to all who are mineralogists. An 
interest in minerals is, however, by no means 
confined to mineralogists. All who are 
interested in mining or metallurgy, all 
workers in metal, quarrymen, stonemasons, 
jewellers, and jewel-wearers, nay, every one 
who has a coin in his pocket, or who wishes 
to get one will find that the subject, pro- 
pe y brought forward, has interest for him. 

arce anything in nature is so perfect in 
colour as the ruby, the emerald, the 
MIDS: or the topaz; nothing so brilliant 
as the diamond or the rock crystal—except 
the stars—the very names of gems, skil- 
fully used, suggest poetical ideas to the 
meanest as well as the greatest poets. 


Minerals have their own peeuliar charac- 
ters and habits, keep with their own asso- 
ciates, and carry with them their histories 
written in unknown hieroglyphics, which it 
is the object of the mineralogist to decipher. 
Like Proteus they change their form 
under different conditions—like the chame- 
leon, they change their colours under 
different aspects. Some glow with increased 
lustre by exposure to light or heat—others 
lose all their transparency under the influ- 
ence of the very same agonia and can only 
be kept without injury if carefully secluded 
in dark cases. We will now describe a few 
of the more striking “freaks of nature” 
occurring in this department of nature, but 
which are very little known, except to the 
systematic student of mineralogy. 

1. Curious simulations. One of the most 
striking examples of what may be called 
“inorganic mimicry,” occurs in the well- 
known “Chaucer’s Head,” in the British 
Museum (Fig. 1). This isa fractured speci- 
men of Egyptian jasper, the broken sur- 
face of which exhibits a likeness of the 
poet Chaucer, the right eye, the nose, 
and the forehead being remarkably well 
defined. Many similar accidental resem- 


* Ruskin, Modern Painters. Vol. IY. 


blances have been recorded by mineralogical 
writers, and few first-class collections are 
without one or more such examples. 

Far more common are the simulations of 
vegetable growth, known as“ moss-agates,” 
“dendrites,” and the like. Fig. 2 is a fac- 
simile of a dendritic crystallisation of oxide 
of manganese from an almost invisible 
fissure in a piece of lithographic limestone 


from Sölenhofen, now in the writer's 
5 Its close resemblance to the 
rost crystallisations on a window-pane will 
strike every observer, and as in those the 
angles formed by the several branches are 
found to be absolutely the same in every 
part of the “ tree.” 
So exactly do these dendritic forms simu- 


late vegetable growths that they are fre- 


quently mistaken for fossils, even by expe- 
rienced collectors. They are immediatel 

due to that modification of force whic 

seems to be especially active at the surfaces 
of bodies, and which has been called 
capillarity. The finest dendrites seem to be 
formed in the narrowest fissures, and this 
is ee in accordance with the law of 


capi . 

The peculiar formations observed in the 
Lizard Serpentine by Messrs. King and 
Rowney are equally remarkable for their re- 
semblance to organic forms.“ One of these 
is sketched in Fig. 3. It very closely re- 
sembles the fossil known as Stenopora, but 
the condition of the serpentine of the Lizard 

eninsula shows that the structure must be 
inorganic. It consists of a mass of tremolite 
crystals imbedded in Saponite. Many other 
examples of what are called “structural 
simulations” are given in the same paper 
by Messrs. King and Rowney, and they 
even contend that the fossil known as Hozoon 
Canadense, which occurs in the oldest known 
rocks—the Laurentians of Canada—are mere 
structural simulations. 
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If there are in inorganic nature “ struc- 
tural simulations ” of the works of nature, 
simulations of works of art are at least 
equally common. A great many minerals 
occur in forms bounded by curiously- 
curved surfaces. In the lower chalk, for 
instance, thousands of nodules of iron 
pyrites occur—called “thunderbolts ” by 
the unlearned — perfectly globular, and 
varying in size from a Spanish nut up to a 
641b. cannon- ball, and these have even been 
brought to the writer as “fossil cannon- 
balls.” The pale-green mineral, Prehnite, so 
frquently met with in ancient volcanic roeks, 
is also frequently globular, the separate 
spheres, however, being not quite detached 
from each other or from the associated 
rock. The same globular tendency shows 
itself in the “reniform” masses of iron 
pyrites, the“ botryoidal ” groups of blistered 
copper ore, and the “mammillary ” forms 
(Fig. 4) so characteristic of the well-known 
green mineral, Malachite. 

Most collections contain examples of the 
snow-white branching coralloidal flos-ferri 
from Styria. Wire has its naturally- 


See Phil, Mag., 1876, April. 
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occurring representative in native silver,“ 
cork, wood, and leather in the peculiar fibrous 
cellular masses of hornblendic material 
known as “rock-cork,” ‘“ rock-wood,” and 
“ mountain leather ;” needles in the so-called 
“needle ore (Aikinite), and thread in the 
silvery groups of bismuthinite,” “ Miller- 
ite,” and especially in the beautiful silky 
fibres of Amianthus, which have fre- 
quently been woven into an indestructible 
cloth. 

Many other striking simulations arise 
from peculiarities of crystal growth, which 
appears to be due to an orderly disorder“ 
in the action of the crystallising force. The 
great majority of mineral substances occur, 
under favourable conditions, as “ crystals,” 
bounded by plane surfaces geometrically 
related to each other. Some crystals are 
bounded by planes, few in number, and of 
one kind only, generally, however, two or 
more kinds of planes exist in what are 
called “combinations.” Some are exceed- 
ingly complex, the planes being numbered 
by hundreds. 

Macles, Twin-crystals, or Hemitropes.— 
These are groups of two or more crystals 
which appear as if mutually intersecting 
each other, or, sometimes, as if a single 
crystal had been cut in two in a certain 
direction, one part turned round a certain 
number of degrees. and then reunited. The 
axis around which the portions may be sup- 
posed to have moved is called the“ twin- 
axis,” and the plane of movement the “ twin- 
plane.” As to the causes of macle formation, 
and indeed of crystallisation generally, very 
little is known; but each substance seems to 
be subject to laws from which it rarely or 
never deviates; and this is especially evident 
in macle groups. 

a. Macles of juxtaposition—These may 
be thus very simply illustrated. Fig. 54 
represents a regular octahedron. Suppose 
this to he cut in two in the direction of the 
dotted line or “twin-plane,” b b, one-half 
rotated on the axis, cc, through 90°, and 
the two again united, a macle or “twin- 
crystal ” like Fig. 58 will result—a form 
which is frequently met with in spinel, alum, 
and many other minerals. Of course no 
such division and reunion has really taken 
place: the whole crystal has probably taken 
that form from its origin; but in all such 
macles the amount of calculated rotation— 
i.e., the amount of rotation necessary to 
bring the portions into such a position as 
to build up a perfect form—is fixed within 
v narrow limits. It will generally be 
45°, 60°, 90°, 120, or 180°. 

b. Interpenetration Macles.— These admit 
of equally simple illustration. Fig. 6 is a 
common example of this kind of macle, in 
which two cubes apparently intersect and 

enetrate each other—it is often found in 
iron pyrites and in fluor. In this example 
the surfaces or planes of one cube are 
parallel to planes which would truncate the 
solid angles of the other. The “axes” of 
the respective cubes 5 lines join- 
ing the centres of each pair of faces) will be 
evidently inclined 45° to each other. 

Fig. 7 is an interpenetration macle of 
fahlerz composed of two tetrahedrons. Here 
the angle of inclination of the twin axes to 
each other is 90°. 

Fig. 8 is a somewhat different kind of 
macle. Here four interpenetrating octa- 
hedrons occur, the axes of which are not 
inclined, but parallel to each other—merely 
standing apart a little distance. This 
tendency to parallel macling is well seen 
in Fig. 9, which is a form not un- 
frequently met with in Aragonite. Some- 
times the successive members of the group 
are so thin as to appear on the compound 
surface, a a! a’, merely as a striation. Simi- 
lar macles are met with in Albite and 
Oligoclase, and are often of much use in dis- 

inguishing these felspars from Orthoclase. 

ong the peculiar geometric results of 


the laws of macle growth the most common 
are stars and crosses. Fig. 10 is a stellate 
macle of chrysoberyl, and Fi 11 a b shows 
two forms of snow crystal—the first a 
simple, awd the second a very complex 
example of stellate grouping. Of the same 
nature. is the crystal of Cerussite sketched 
in Fig. 12, which consists of six buttress- 
like plates, meeting at a common centre, 
and supporting each other. 

Crosses are even more frequent than 
stars among natural crystals, stars being 
more frequent in artificially formed crystals. 
The Latin cross, Fig. 13, is drawn from a 
preteens of a specimen of Cornish granite 
now in the possession of a friend of the 
writer. It represents an interpenetration 
twin of orthoclase, a mineral which seems 
to have a special tendency to form such 
combinations. 

Thus the porphyritic phonolite of the 
“Wolf” rock is completely filled with 
almost microscopic crosses of various 
forms, so that it is almost impossible to 
find a piece as big as a sixpence without 
one or more tolerably well-formed examples. 
Fig. 14 represents two of these cross forms 
at a and b, sketched from a microscopic 
section in the possession of the writer, and 
magnified some 50 diameters. 


Fig. 15 is a Greek cross often met with 
in the mineral staurolite; the same mineral 
often presents the St. Andrew’s Cross, 
Fig. 16. The mineral chiastolite also 
occurs in very similar forms. Fig. 17 is a 
copy of a piece of chiastolite slate from 
Skiddaw, showing many irregularly-cross- 
ing pairs of crystals. e mineral Andalu- 
site, which is very nearly related to chias- 
tolite, has a very remarkable habit, which 
is well exhibited in Fig. 18. Fig. 18a is a 
crystal dissected by Mr. B. Horsford, of 
Springfield, Mass.; Fig. 18b represents one 
of the four associated white portions; Fig. 
18c the central black portion of dark slaty 
substance. 

These few examples of macle formation 
will suffice to illustrate the strange effects 
oe from the operations of laws, which 
up to this time are almost altogether un- 
known. In both kinds of macles it is 
worthy of remark that the twin axes are 
either parallel, or else inclined, so as to 
form certain definite angles, the most usual 
being 30°, 45°, 60°, 90°, 120°, and 180°. 
Generally macled crystals may be at once 
known their re-entering angles, but 
occasionally macles occur which exhibit 


only salient angles—as when six rhombic 
risms of barytes or aragonite combine to 
orm one apparently hexagonal prism. 

In a future paper I propose to discuss 
the connection existing between chemical 
composition and crystalline form—a ques- 
tion which is by no means so simple as it 
looks. Probably it is only one of many 
càuses affecting crystalline form. It is 
worthy of remark, however, that some 
minerals, as oxide of tin (Cassiterite), are 
almost constantly macled, while others, as 
garnet, are very rarely macled. Again, the 
temperature and pressure existing at the 
time when the mineral was in process of 
formation may have affected the results, 
so also the electrical or magnetic condition 
of the surroundings, the concentration or 
dilution of the mineral solutions from which 
most of the examples referred to have been 
formed ; the comparative abundance or 
rarity of the material present; all these 
have, no doubt, had their sharein producing 
the results of to-day, but as they all belong 
to the general subject of Crystallogeny, 
which is beyond the scope of this paper, no 
more need be said at present. 


THE NEW PHOTO-ENGRAVING 
PROCESS. 


A few particulars of M. Michaud’s new pro- 
cess of photo-engraving metallic plates, 
specimens of which are exhibited at the Paris 
Exhibition, have been made known, and we 
are in a position to appreciate the value of the 
method employed. A negative of the subject 
to be reproduced having been obtained a print 
is taken on a film of bichromated gelatine 
ss ag by a metal plate. The print is de- 
veloped by the usual means, and after being 
dried in the open air is placed in a box con- 
taining a hygroscopic material, the dampness 
of which causes the gelatine to swell slightly, 
and so increases the amount of relief. The 
secret of M. Michaud’s process consists in 
pressing this gelatine film into the plastic face 
of a fusible metal, which is contained in suit- 
able trays or dishes. The “forme,” as it is 
called, is treated in much the same way as the 
mould and block in the process of electrotyping, 
being placed under a screw press, and allowed 
to remain until the metal becomes solid. The 
fusible metal employed by M. Michaud is 
Darcet’s alloy, with the addition of about 11 
per cent. of mercury. The alloy of Darcet or 
Rose is usually compounded of bismuth 50, tin 
30, and lead 20, and is fusible at 212° Fahr. ; 
but other proportions of these metals, for there 
are many alloys of Darcet, produce differences 
in the metal which may be found of especial 
value in the new process. Thus an alloy of 
bismuth 80, lead 70, tin 10, becomes soft in 
boiling water, but does not melt; while one 
made up of bismuth 80, lead 40, tin 40, becomes 
very liquid at 212°. Ifthe quantity, of leadinthe 
last is reduced to 30 parts, the alloy becomes 
liquid, but not very fluid, at 212°. The addition 
of mercury to any of these alloys reduces the 
fusing point below the temperature of boiling 
water, and it is possible that, by adding 11 per 
cent., M. Michaud may have obtained the 
metal best. adapted to his wants—sufficiently 
bard when cool, and sufficiently fusible to be 
capable of taking the impression of the gelatine 
without injuring the fine lines. At any rate 
the proportion of mercury added will affect the 
degree of hardness within certain limits. The 
plate produced by impressing the gelatine on 
the semi. fluid face of the alloy can be employed 
for the production of other plates ; but for the 
purposes of typography it will be seen that 
several operations must still be carried out in 
order to obtain a raised plate in hard metal 
from a sunk plate in a fusible alloy. When 
vie picture required contains half-tones, it is 
necessary to obtain a grained surface. This 
< necomrliahed by means of a special film of 
coloured bichromated gelatine, which is exposed. 
under a plate dusted with a rather coarse 
opaque powder. The film thus produced is 
attached to the negative by means of a aolu- 
tion of gum-arabic, containing a little bichro- 
mate of potash, the operation being performed 
under water. The parts not affected by light 
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are then removed in the usual manner, and a 
negative is obtained with a graincd surface 
from which the print is taken with which the 
impression is made. We do not know whether 
the process is protected in this country ; but at 
all events it appears to be very successful, and 
will no doubt be soon developed by other mani- 
pulators. 


A SIMPLE WATER MOTOR. 


HE useful little water-wheel motor illus- 
trated in the apnexed engravings has 
been patented by Mr. O. J. Backus, of Newark, 
N.J. Fig. 1 is a sectional view of one plate of 
the wheel case, showing the wheel partly in 
section; Fig. 2 is a vertical section through 
the wheel and case; and Fig. 3 shows one 
method of putting the motor to work. The 
invention consists of a wheel carrying buckets 
suitably shaped and disposed around its peri- 
hery in such a manner that when water is 
orced against them the wheel is caused to 
revolve with considerable power, sufficient, 
even when of small size (about 7in. diameter), 
to drive a sewing machine. The water wheel 
chamber is made up of two casing plates 


bolted together. Each plate has an annular | f 


rib to receive the bucket-carrying portion of 
the wheel, and also a central annular depres- 
sion surrounding the bearing of the shaft. The 
lower portion of the casting or casing is pro- 
vided with an upwardly flaring pocket, A, of 
less width than the casing itself, taken through 
the annular space, but of a length nearly equal 
to one-third of the circumference of the casing ; 
the bottom of this pocket converges to a dis- 
charging nozzle, which connects to the waste 
pipe, P. The ingress pipe forms part of the 
upper edge of the pocket, having a finely per- 
forated nozzle to which the water inlet pipe, W, 
is secured. In Fig 2, the casing is shown with 
a bracket to secure the motor to the top of a 
sewing machine or other table, so formed that 
while it serves to hold the motor to the table 
top, it also forms a part of one of the long 
bearings for the wheel shaft. This bracket ex- 
tends sufficiently below the point at which it 
forms one of the bearings of the shaft, to elevate 


the same above the table when the motor is in 


position, thereby enabling a direct connection 
to be made between the shaft of the motor 
and the driving shaft of the machine to be 
operated. The pocket A, nozzles, and bracket 
are all cast with, and form a part of, the plate 
forming the one-half of che casing. The other 
plate has neither a bracket nor a pocket formed 
init. The two plates, when bolted together, 
form the bucket chamber of the wheel, and an 
annular laterally extended chamber, m, to re- 


ceive the eyebrows or water sheds, d. This |. 


chamber surrounds the shaft and bearing, and 
owing to its concavity the water, flowing down 
the inner face of plate over the eyebrows, d, 
will be conveyed past and below the shaft 
without escaping from the wheel case between 
the bearing and the shaft. By the peculiar 
form of chamber, m, that part of the wheel 
case can be contracted luterally, as shown at 
Fig. 2; and besides this the bearings can be 
made long enough to support the wheel shaft 
without occupying more room laterally than 
the width of the wheel case. The buckets of 
the wheel are struck by a minute stream of 
water from the nozzle, directed downward and 
inward on a line tangent to a circle within the 
circumference of the wheel, thereby receiving 
all the force of the stream to operate the wheel. 
To prevent the reaction of the water upon the 
buckets the pocket, A, commences directly 
below the injecting nozzle, and conducts all the 
water down to the discharge pipe. 

To obtain a very light wheel, wire spokes may 
be used to connect the buckets to the hub of 
the wheel secured to the shaft, C, yet this 
part of the invention is not confined to the 
above, as any suitable construction of wheels 
may be used. For the purpose of starting and 
stopping the machine a single-way cock is em- 
ployed, through which the water passes on its 
way from the service pipe to the wheel case ; 
this cock is mounted upon standards fixed in 
a drip pan. The plug of the cock extends so 
as to form a support for a pedal or foot lever 
by means of which an operator eee the 
flow of water at will. Between the cock and 
the supply nozzle is applied a vessel made in 


| two detachable parts, and provided with a per- 

‘forated diaphragm to prevent any foreign 
matter in the water from collecting in and 
closing up the nozzle. This vessel, being in two 
parts, may be removed for cleahing without 
stopping the flow of water to the cock, L. 

The peculiar advantages of the arrangement 
depicted by Fig. 3 are that the motor or wheel 
is set upon an adjustable swinging bracket to 
operate a sewing machine or lathe at different 
angles and locations without crossing the belt- 
ing, and without disconnecting the water pipe. 
Fig. 3 is, then, a side elevation of reversible 
water motor provided with projecting lugs, G 


and G! fashioned to fit into a dovetail slot of 
the swinging section of a bracket; this bracket 
is secured to the wall or wainscoting, and the 
swinging section is secured to the horizontal 
projecting portion of the bracket by means of 
a thumbscrew or pin, which forms the pivot or 
hinge upon which the motor is swung either to 
the right or left. The dovetail projections, G, 
are cast upon, and form an integral part of 
the case, A, by which means the motor is re- 
versed without crossing the driving belting to 
operate sewing machines ın any part of the 
room. : 


A NEW EXPANDING MANDREL. 


N the annexed engraving we illustrate a new 
expanding mandrel, patented by Mr. Le 
Count, and which can be seen at Messrs. 
Churchill’s, Wilson-street, Finsbury. The 
figure is so self-explanatory, that a mere de- 
scription of the parts will be sufficient. E is 


HEATING A TOWN BY STEAM. 


HE following particulars of the method of laying 

on steam to private houses for beating purposes, 

are given by Mr. G. Maw, F.G S., who has personally 
inspected the arrangement at Lockport, New York :— 
The experimental works in Lockport were com- 
menced last year, and during the last winter about 
200 houses in the city were heated from the central 
supply, through about three miles of piping, radi- 
ating from the boiler-house, containing two boilers 
16ft. by 5ft., and one boiler 8ft. by 8ft. These 
boilers were doring the winter fired to a pressure of 
35lb. to the inch, with a consumption of four tons of 
anthracite, costing 4} dollars a ton; during the 
summer but one boiler is fired, consuming à ton and 


a half of anthracite in 24 hours, and a pressure of 
25lb. per inch maintained. 

The boiler pressure of 35lb. in winter and 251b. in 
summer is maintained through the entire length of 
the three miles of piping up to the points of ocon- 
sumption, where there is a cut-off under the control 
of the consumers. The first 600ft. of mains from 
the boilers are but 4in. in diameter. There are 
1,400ft. of Sin. pipes, 1,500ft. of 2}in. pipes, and 
2,000ft. of 2in. pipes. The supply pipes from these 
mains to the houses are ljin. in diameter, and within 
each house fin. pipes are used. In addition to the 
cut-off tap from the main under the control of the 
consumer there is a pressure valve regulated toa 
51b. pressure under the control of the company, and 
beyond this is an ingeniously constructed meter, 
which not only indicates the total consumption in 
cubic feet of steam, but also the quantity of steam 
used in each apartment. At each 100ft. of main an 
expansion valve, like an ordinary piston and socket, 
is inserted, allowing an expansion in each section of 
100ft. of 1#in. for the heat at 351b. pressure. N 
cendensation whatever occurs in the mains. They 
are covered with a thin layer of asbestos paper next 


the body of the mandrel, and G is the end the iron, then a wrapping of Russia felt,” and 
where the dog is attached. A is a sleeve which finally wrapped round with Manilla paper,” like 


draws the three keys, B, up an incline in the 
body, E. These keys are gibbed on the under 
side, and fit in the grooves, I, which are made to 
match. C shows the head of the key, B, held 
in an annular recess turned in the sleeve, A. 
D is the work, and F the tool. To tighten the 
work itis only necessary to drive, with a copper 
hammer or a piece of soft iron or brass, on the 
end G, while a few taps on the other end will 
loosen it. The amateur’s size takes anything 
from jin. to 1 inch. 


smooth light brown paper, over all, and the whole 
encased in timber bored oat three-quarters of an inch 


| larger than the felt-oovered pipes, and laid along the 


streets like gas-pipes. 


The distribution of heat in the apartment is by 
means of radiators, consisting of inch pipes 30in. 
long placed vertically either in a cirele or as a double 
row, and connected together top and bottom, with 
an outlet pipe for the condensed water, which escapes 
at a temperature at a little below boiling, and is 
sufficient for all the domestic purposes of the bouse, 
or is used as accessory heating power for horti- 
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caltural and other purposes. The steam has also 


been applied at a distance of over half a mile from | had 


the boilers for motive power, and two steam engines 
of 10-horse and 14-horse power are worked from the 
boilers at a distance of half a mile, with but a 
slightly increased consumption of fuel. The laid-on 
steam is being aleo used for cooking purposes, for 
boiling, and even baking, and I witnessed in a house 
three-quarters of a mile from the boilers a bucket of 
cold water raised to boiling heat in three minutes, 
by the passage of the steam through a perforated 
nozzle plunged into the bucket. As in the case of 
gas supply, the Steam Supply Company lay their 
pipes up to the houses, the consumer paying for all 
internal pipes, fittings, and radiators. In a 
moderately-sized eight-roomed house the expenses of 
these amounted to 150dols., or a trifle over £30, and 
in houses, with more expensive fittings, to 
500dols., or £106 or £107. 

The operations of the Heating Company have been 
up to the present time of an extariments! character, 
aud from the 200 houses already supplind with the 
heating connection, the actual cost of the coal that 
would have been ueed for heating has been pro- 
visionally received in payment, and the amount has 
left a wide margin over the working expenses, 
though the company’s operations at present cover 
but a small portion of the area for which they have 
pronosi plant. The working expenses consist of 

ut little more than the coal and the wages of two 
firemen, and the central plant ap very small, 
both in coal and bulk, for the results obtained. The 
capital of the company consists of 50,000dols., in 
500 100dols. shares, which has covered the cost of 
the central plant, and the three miles of steam · pipes 
laid through the city. The scheme on all hands is 
acknowledged as a great success, and from inquiries 
of those who have the steam heating in use, I am 
satisfied that the system of a central steam supply 
= destined to become the future means of heating 

wns. 


DIA-ELECTRIC.* 


Dorne the early part of last summer, like 
many others, I put the telephone through a 
course of experiments; in this instance with a view 
to arrive at something definite as to the precise cir- 
cumstances under which sound was reproduced at 
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the receivieg end of a telephonic circuit. Why? 
Because I had observed that, although a disc of the 
thinnest steel with a slice off the end of an iron bar 
at its centre afforded the best results for sending, it 
really mattered little what the receiving diagram 
was like, ided the sound was received from the 
telephone by a material conductor and not by the 
air. I had fer receiving thick discs and thin bladder 
or paper with iron in its centre, bladder sprinkled 
with iron dust, and the flat end of a crowbar. There 
was a slight improvement with some over others in 
loudness er in sensitiveness, but in ne case did mass 
at 75 receiving end appear greatly to affect the 
result. 

How, then, was this sound produced? Authori- 
ties certainly -differed, and still differ, upon the 
point; some thought it was the actual vibration of 
the diaphragm consequent upon magnetic attraction 
and repulsion. Prof. Bell considered the effect as 
molecular, others theught it due to both, and, as I 
thought it due to neither, I set to work in my own 
way to settle it. , 

Amongst other experiments was one to ascertain 
the telephonic effect of magnetic surface, and the 
telophone magnet used had a flat iron disc at its 
pole equal in size to the thin iron diaphragm near it, 
und the latter was fixed at its centre to admit vibra- 
tions at its circumference. It happened that the 
het made contact with the magnet, and the two 
enda of the secondary coil of the indicator, used to 
increase the effects, getting accidentally in contact, 
the one with'thehelix, the otber with the diaphragm, 
the repetition of sound I had long vainly striven to 
ob ain was emitted loud and clear. 

Here was mystery. and mystery, that being fol- 
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lowed up, led me far from the telephone. In fact, I 
now two sound phenomena upon my hands 
instead of one. To what could this latter be due? 

It was found that the nearer the discs approached 
each other the more intense became the sound, 
until touching, the insulation between them was 
destroyed, and the sound ceased. It could not be a 
magnetic effect, for dises of any conducting material 
would act the same. And, moreover, upon placing 
two dises—one each side a third—that the respective 
effecta might be neutralised, it turned out that the 
sound was nearly doubled in loudness rather than 
diminished (Fig. 1, in which B is the battery, I the 
inductophone, and T transmitter). It appears evi- 
dent that the sound effect was due to electrostatic 
induction, and to the arrangement was, consequently, 
ss gh the term inductophone. Thus, if two sheets 
of tinfoil were respectively connected to the ends of 
the secondary coil, and a tune played upon a tele- 
phonic transmitter in the primary circuit, that tune 
would be reproduced upon foils lond and distinctly. 
The foils, however, require to be insulated from one 
another by a sheet of paper or other dia-electric, and 
pressed gently together. Sheets of damp paper 
insulated by guttapercha have the same effect, pro- 
vided the damp paper does not actually adbere to the 
insulating material; and, with great care and per- 
severance, sound may be—it has been—ebtained 
from two opposing films of soap-water. 

Months were spent in cogitation and experiment, 
during which it further transpired that, if avy two 
electrified surfaces were brought near one another, 
with a film of air between them, sound could alwaya 
be reproduced; but that, directly the air was 
excluded, no sound whatever could be obtained. 
Here was a hint, which, being acted upon, conclu- 
sively proved that these inductophonic sounds were 
the results of the electrification and consequent 
vibration of the air film. Thus, if two leaves of 
fold, insulated by percha, were placed under a press, 
clear sounds could be obtained until the prees was 
forced home to the exclusion of the air. So, too, if 
upon the exterior sides of a thin flat cell lie pasted 
tinfeils respectively connected with the inductor, so 
long as the cell containing air, sound is emitted, but 
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whether the dia-electrical effect produced consists of 
a like or of but an unlike kind is uncertain. 

Aided by the experience gained with my inducto- 
phone, the old telephonic experiments were re- 
examined and new ones tried, and furnishing evi- 
dence to my own mind that just as inductophonic 
sound undulations are due to the dia- electric, #0 
the true telephonic sounds are based upon Faraday's 
dia-magnetism. Upon the latter theory, however, 
there are experiments still under attention, and their 
results for or against it I hope to givein another 
paper. 


METHOD OF CORRECTING A LEADING 
SCREW.* 
By Josava Roser, M.E. 


1 was recently required, when cutting a new 
screw at the Pratt and Whitney Company’s 
works, to correct the error in the lead screw of the 
lathe in which the new one was to be cut. This was 
accomplished by employing the device shown in our 
engravings, and which was N by Mr. A. 
Swasey. It was first ascertained by testing tbe 
lathe that its lead screw was too short by 7-100 of a 
revolution in a length of 2ft., the pitch of its thread 
being 6 to an inch. Now in 2ft. of the screw there 
would be 144 threads, and since 7-100 (the part of a 
revolution the t was too short) x 1-6 (the 


held by screws. E represents an arm fast upon the 
collar of the feed screw, and ing the pinion, F, 
the latter being in gear with the pinion, C, and 
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directly the cell is filled with water sound ceases. 
If, however, two pieces of tale secured at their 
edges, so that they contain between their flat sides a 
film of air, be plunged into the cell of water, sound 
is again heard, but fails upon the withdrawal of the 
tales. (Fig. 2.) , , 

But more than this, if air is electrified by two 
opposed surfaces, why not B ona ? The experiment 
was tried, and it was found that the air is apparently 
more or less negative to one pole of the secondary 
coil; for, upon attaching that end of the coil to a 
metallic plate, to damp paper or wood ; or by dip- 
ping the end of the wire into an insulated glass of 
water, the ear placed near one of these charged sur- 
faces easily detected the faint reproduction of sound 
emitted from it. Recently a Hughes’s trrnsmitter or 
microphone has been placed upon a metallic body in 
connection with this particular end of the secondary 
coil, and the sound again produced upon 2 tele- 
phone. In this case the vibrations given to the 
microphone by the charged body are first developed 
in that body by the air undulations beating against 
it. If, however, the charged body be carefully- 
excluded from the air by being covered with some 
insulating material, no sound will be transmitted by 
the microphone. 

Now, what may we deduce from these experi- 
ments? I think tbis—that we have here another 
addition to the already long list of electrical pheno- 
mena—atirospheric dia-electricism. Perhaps, too, 
many substances are subject to asimilar peculiarity, 


also with G, which is a pinien containing twe. 
internal threads, one fitting to B at b, Fig. 2, and 
the other fitting to Cat c’, Fig. 2, the former havi 

a pitch of 27 threads to an inch, the latter a pite 
of 25 to an inch. l 

The operation is as follows :— The ordinary change 
wheels are connested to the feed screw, or lead 
screw, as it is sometimes termed, at J in the usual 
manner. Thearm, E, being fast to the feed screw 
will revolve with it, and cause the pinion, F, to 
revolve around the stationary gear wheel, C. F 
also gears with G. Now F is of 12 diametrical 
pitch and contains 26 teeth, C’ is of 12 diametrical 
pitch and contains 37 teeth, and G is of 12 dia- 
metrical pitch and contains 36 teeth. It follows 
that the pinion, F, while movin around the fixed 
gear, C’, will revolve the pinion, G (which acts as a 
nut), to an amount depending upon the difference in 
the number of its teeth and those of fixed gear, C’ 
(in this case as 36 is to 37), and upon the differance 
in the pitches of the two threads, so that at each 
revolution G mt more tho feed 55 o 35 
speed imparted by the obange gears, the end of the 
sleeve: B, abutting against the collar, I, of the feed 
screw to move it forward. 

In this case there are 36 turns of the feed screw, 
A, for one turn of the nut pinion, G, the thread on 
sleeve, B, being 27, and that on the hub of C being 
25 to the inch; hence, 36 turns of the feed screw 
BI, 

From the Scientific American, 


888 


gives an end motion to the sleeve, B, of 1-25 minus 
1-27 = 2-675, and 1-36 of that = 1-12150 of an inch 
== the amount of sliding motion of the sleeve, b, for 
each revolution of the lathe feed screw. By varying 
the proportions between the number of teeth in C’ 
and G and the pitches of the two threads in a proper 
and suitable ratio, the device enables the cutting of 
a true thread from any untrue one in which the 
variation is regular. 


ASTRONOMICAL NOTES FOR JULY. 
The Sun. 


At Greenwich Mean Noon. 


Souths. 


Day of Month. 
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22 2719 25 5 6 11:33 
8 42 318 15 2718 35 54:12 


At 9 a. m., on July 2nd, the Sun will be in 
apogee; or, in other words, we shall then be at 
our greatest distance from him. At this 
instant—if we assume the Solar Parallax to be 
5 to the recent determination by Capt. 

upman) 8°813”—we shall be removed from him 
by an interval of 94,204,900 miles. There will be 
no real night until July 21st, as it is not until 
that date that the Sun will descend 18° below 
the northern horizon at midnight. Indications 
of returning activity are beginning to be per- 
cau at infrequent intervals on the Solar 


Eo bo bO ka me 


There will be an EcLIPsE or THE Sun on 
July the 29th ; as it, however, will be invisible 
in this country, no further reference to it is 
necessary here. 

The Moon 


Enters her First Quarter at 8h. 20m. a.m. on 
the 7th; and is Full at 10h. 54°7m. in the 
morning of the 14th; she will enter her Last 
Quarter 15°9 minutes after Noon on the 22nd, 
and be New at gh. 40°3m. p.m. on the 29th. 


Day of | Moon’s Age 
Month. at Noone Souths. 
Days. h. m. 
1 1:0 1 1:3 p.m. 
6 6:0 5 177 „ 
11 11°0 9 48:9 „ 
16 16:0 1 23:2 a.m. 
21 210 4485 „ 
26 26˙0 8493 „ 
31 1·6 182˙7 p. m 


The Moon will be in conjunction with Mars at 
Noon on the 2nd; with Jupiter at 9 a.m. on the 
15th ; with Saturn at Noon on the 20th; with 
Venus at 9 a.m. on the 27th; with Mars again 
at 4 a.m. on the 3lst; and lastly with Mercury 
at 5 o’clock on the same afternoon. 


Souths. 
h. m. N h. m. 

1 6 25-1 24 18:5 11 47:5 a.m 
6 7 128 23 57:7 0 15:4 p.m 
11 7 58:2 22 31˙8 0 410 „ 
16 8 39:4 20 15°9 1 25 ,„ 
21 9 16:0 17 27:2 1 193 „ 
26 9 483 14 20:1 1319 „ 
31 10 16°7 11 56 1 405 „, 


During the month of July, Mercury will thus 


‘travel through a considerable part of Gemini, 


across the whole width of Cancer, and so into 
Leo. He will be about 14° N. of ô Geminorum 
on the 6th; some 24’ N. of n Cancri on the 
evening of the 14th; and nearer still to 
83 Cancri on that of the 20th. Hə will be in 
the same telescopic field of view as Regulus on 
the 28th; and he will further be in conjunction 
with Mars at 5 a.m. on the 28rd, but will not 
then have risen. 


Venus 


Is a morning Star during the whole of July; 
and, in one sense, is well placed for the ob- 
server. Herangular diameter, however, con- 
tinues steadily to decrease, and her gibbosity to 
increase, so that her interest as a telescopic 
object may be held to diminish daily. 


on Right | Declination. 
E 8 North. Souths. 
AA 
h. m st h. m. a.m 
1 3 56˙7 18 19:3 9195 „ 
6 4 20°7 19 32˙9 9 237 „ 
11 4 45˙1 20 35˙2 9 28:4 „ 
16 5 99 21 249 9 335 „ 
21 5 35˙1 22 09 9 390 „ 
26 6 06 22 22°4 9448 „ 
31 6 26˙4 22 28:5 9 508 „ 


— 


Hence it will be seen that the path of Venus 
this month lies through Taurus and Gemini. 
She will be less than 1° N. of : Tauri on the 
morning of the 6th; and in conjunction with 
u Geminorum at 9 a.m. on the 29th; both the 
Star and the Planet being visible together in a 
high-power field of view. 


Mars 
Is close to the Sun, and invisible. 


Uranus 
May now be considered to have left us for the 
Season, an 
Neptune 
Will not be in a position for the observer again 
until the autumn. 
Jupiter 


Rises about 9h. 30m. p.m. at the beginning of 
July ; and some 2 hours sooner at the end of it. 
As far as his meridian eis concerned, he 
is a morning Star up to the 25th; at 9 a.m. on 


Occultations of (and a Near Approach to) Fixed Stars by the Moon. 


8 to In: o 2 © £ 28 K 
mal Name of Disappear-| Moon’s - f- Moon's d 8 8 8 8 3 
S S Star. = ance. Limb. J 8 Limb. 3 (A AD 
As E qn ＋ ES 
z Z 
| h. m. E ` o 3 
6 | B.A.C. 4201 6 8 24 p. m.] Dark | 65 9 29 p. m. Bright 236 270 
13 B. A. C. 6562 65 8 43 „ Dark 87 Bright 292 276 
16 | 4 Capricorni | 6 3 4 a. m. Bright | 67 90 3 48 a. m.] Dark | 347 15 
16 | 0 Capricorni | 4 2 28 „ NWy N 211 | 222 
¢ A near approach. 
Meroury which day he comes into opposition with the 


Comes into superior conjunction with the Sun 
at 1 p. m. on the 4th: after which he will, of 
course, become an evening star, and, after the 
middle of July, be fairly well placed for the 
observer. 


Sun. This, then, would be a favourable time 
for the observer, but for the fact of the Planet’s 
great South Declination, which must prevent 
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SS Right Declination! ` 
28 A South. Souths. 
Aa | 
| h. m. ; h. m. 
1 , 20307 | 19 827 1 54°7 a.m 
6 | 20285 | 19414 | 1329 „ 
11 | 20 261 | 19 50°6 1108 ,, 
16 20 231 | 20 1:9 12 443 p. m 
21 20 205 20 11:5 | 12220 „ 
26 20178 | 20209 | 11597 „ 
31 20 15:1 | 20301 | 11373 „ 


The short retrograde path indicated in the 
above ephemeris lies wholly in Capricornus. 
Jupiter will be about 2° S. of the pretty double 
Star p in that constellation on the night of the 
20th; S. of, and a little nearer to, on that of 
the 21st; and approaching to o on the 31st. 


Jupiter’s Satellites. 


Day of Satellite. |Phenomenon. 


Month 
h. m. s. 
2 1 Ke D 1 13 38 a. m. 
2 1 Sh I 10 24 O p.m. 
2 I Tr I 10 57 0 „ 
2 II Sh I 12 19 0 „ 
2 I Sh E 12 44 0 ,, 
3 I Tr E 1 17 Oam. 
3 II Tr I 123 0 „ 
3 II SR E 3 15 0 „ 
3 1 Oc R 10 32 O p.m. 
4 II Oc R 10 44 0 „ 
4 III Sh I 1113 0 „, 
5 III Tr J 1 12 O a. m. 
5 III Sh E 246 0 „ 
9 1 Ee D 3 8 6 „ 
9 1 Sh I 1218 Op.m. 
9 I Tr J 12 41 ae 
10 I Sh E 2 38 O a. m 
10 II Sk I 256 0 „ 
10 I Tr E 310, 
10 II Tr I 341 0 ,, 
10 I Ee D 9 36 47 p.m 
10 I Oc R 12 16 0 „ 
11 I Sh E 9 6 O „ 
11 II Ee D 92511 ,, 
11 I Tr E 9 27 0 „ 
11 II Oc R 12 58 0 „. 
12 III SR I 3 12 Oam 
13 IV Oc R 11 47 0pm 
15 III Oc R 9 46 0 „. 
17 1 Sh I 2 12 O a. m 
17 1 Tr I 2 24 0 „ 
17 1 Ec D 11 31 23 p.m 
18 I Oc R 2 0 Oam 
18 I Sh I 8 40 Opm 
18 I Tr I 850 0 ,, 
18 I Sh E 11 oOo, 
18 I Tr E 11 10 0 „ 
18 II Ec D 11 59 48 „ 
19 II Oc R 3 12 Oam. 
19 1 Oc R 8 26 0 „ 
20 II Sh E 9 48 O p. m 
20 II Tr E 10 2 O p. m. 
22 IV Sh I 2 29 O a. m. 
22 IV Tr I 390, 
22 III Ec D 9 15 58 p.m. 
23 III Oc R 1 3 O a. m. 
24 1 8h I 460, 
24 I Tr T 4 8 0, 
25 I Oc D 124 0 „ 
25 1 Oc R 344 0 „ 
25 I Tr J 10 34 O p. m. 
25 1 Sh I 10 35 0 „ 
25 I Tr E 12 54 0 „ 
26 II Oc D 229 Oam. 
26 I Ec R 10 10 30 p.m. 
27 II Tr I 921 0 „ 
27 II Sh I 9 29 0 „ 
27 II Tr E 12 18 0 „ 
27 II Sh E 12 25 0 „ 
29 III Oc D 12 41 0 „ 


Ec. Eclipse; Oc. Occultation; Tr. Transit of 
Satellite; Sh. Transit of Shadow; D. Disap- 
pearance; R. Reappearance; I. Ingress; E. 
Egress. The printing of a phenomenon in 
italics indicates that ite visibility is rendered 


the scrutiny of anything like delicate detail on | doubtful, either by the brightness of the twi- 


his surface. 


light or by Jupiter's proximity to the horizon. 
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Badly as Jupiter is now situated, the observer 
should watch the transit of Satellite III. on the 
early morning of the Sth, in the hope of seeing 
its remarkable change from a bright spot to a 
dark one as it crosses the planet’s disc. 


Saturn 

Is a morning Star, but rises about 11h. 30m. 
p.m. at the beginning of the month, and a little 
after 9h. 30m. p.m. at the end of it. Heisina 
moderately good position for observation, being 
practically on the Equator. The ring, as we 
remarked last month, now presents a distinctly 
fusiform shape; and we are once more looking 
at its southern side. 


(7er e 
8 


Right | Declination 
Ascension South. Souths. 
AA 

h. m. eg h. m. 

1 | 0137 0 595 5 37°1 a.m. 

6 0 14:1 0 59:6 5179 ,, 
11 0 143 0 58:7 4584 „ 
16 O 144 0 59˙8 4388 „ 
21 0 14˙3 1 1'8 4191 „ 
26 O 141 1 48 3592 „ 
31 O 137 1 88 3391 « 


Saturn thus remains sensibly stationary in that 
exceedingly barren region in Pisces, to the 
East and South of the First Point of Aries, 
where we left him last month. 


Shooting Stars 
May be looked for on the nights of the 17th, 
the 20th, and the 29th of July. 


Greenwich Mean Time of Southing of 
Nine of the Principal Fixed Stars, on the 
Night of July lst, 1878. i 


Star. Souths. 
h. m. s. 
a Corone Borealis 8 50 29-91 p.m. 

a Serpentis 8 59 1279 „ 
Antares 9 42 46:50 „ 
a! Herculis . . 10 29 47:59 „ 
a Ophiuchi ... 10 49 5549 „ 
Draconis . . 11 14 21°42 „ 
u Sagittarri ... . . 11 27 1:84 „ 
Vega . 11 53 17.10 „ 
č Aquila RPA . 12 20 12:48 „ 


The method of determining the Local Mean 
Time of Southing of either of the Stars in the 
above list will be found on p. 60 of Vol. XXIII.; 
and that of finding the instant of its Meridian 
Passage for any other night in July on p. 303 
of Vol. XXII. 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT* 


By JOHN WATSON WARMAN, 
Associate of the College of Organists, London. 


PART I.—GENERAL TREATMENT IN 
i MANUFACTURE. 


X. AY example of the method last described 
occurs at the church of Notre Dame, 
Leinster-square, London, by Gern, London. 


** Gas ENGINE. - 

y. Construction. This is a recent invention, 
but destined, if I mistake not, to become very 
valuable. The principle is simply the ad- 
mitting to a Cylinder containing a Piston 
similar to the usual Steam-engine type, a mix- 
ture of hydrogen Gas and common atmospheric 
Air, proportioned to the required condition, 
then exploding, either by naked flame or elec- 
tric spark; the result, of course, being the 
actuation of the Piston, and a succession of ex- 
plosions, producing the desired continuous 
motion. It may be here mentioned that gas 
obtained by the evaporation of Mineral oils— 
such as Petroleum, &c.—has been used instead 
of coal-gas; see Fogarty a little farther on. 
See also Improved Air-gas Company, Limited; 
Haskell and Co., 280, Oxferd-street, London. 

2. The first practicable Gas Engine was, I 
believe, made by Lenoir; his arrangement, 
however, was elaborate, and, to some extent, 
‘dangerous, as it included the use of a Battery, 


> All rights eeserved, 
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either galvanic or electric. The first practi- 
cally useful gas-motor seems to have been con- 
structed by Hugon: the principle he adopted 
was simply that of the Steam-engine—a water- 
jacket round the cylinder guarding against 
excessive heating ; improvements in the valves 
of this engine have been made by Ford, and it 
certainly is now a quiet and useful motor. The 
Gas engine has also been taken in hand by 
American inventors, among others by Brayton 
(see ENOEIsH Mecanic, 1877, January, page 
484): also notably by Fogarty, of Warren, 
Massachusetts (see ENGLISH MECHANIC, 1874, 
August, page 529), who interposes a column of 
water between the explosion and the piston; 
the 
cylinder clean: but the bulk of the engine is 
increased, and the power of the explosion 
possibly diminished. Fogarty also uses Gas 


the object, doubtless, being to keep 


obtained from Petroleum. 

I would not at present be understood to ad- 
vocatethe use of Gas made from Petroleum, 
Cie., as its explosive qualities might be subject 
to much variation, and therefore require a con- 
stant regulation of the due proportion of atmo- 
spheric air; at same time this explosive may, 
for aught I know, te as reliable as coal-gas. 


17, a.] Up to the present time (1877) the 
chief improvements in the Gas engine seein 
perhaps, to have been made by Messrs. Otto 
Langen and Crossley, of Manchester. These 
Inventors were apparently the first to realise 
that such an impulse as that furnished by an 
explosion of gas is of an intensely powerful, 
but at the same time of a distinctly transient 
nature, and that to drive a piston suited 
to the continuous impulse of steam or water by 
such a method, was simply bottling up a Giant 
that might, in his terrific struggles for liberty, 
ultimately shake his prison to pieces. Conse- 
quently, in the Otto and Langen,” gas is not 
applied at all as the actual motive power; the 
explosion being merely employed to throw a 
piston up to the top of a long cylinder, a 
vacuum, of course, instantly resulting after the 
explosion has taken place; consequently, the 
pressure of the atmosphere sends the piston 
down again; and the requisite catches, pawls, 
&c., being provided to throw the piston-rod or 
rack (or its wheel) into gear as soon as it has 
reached its highest point, a continuous motion 
of the Engine is the result. 


b. The Otto and Langen is certainly, at the 
present moment, a rather noisy fellow; but it 
makes, after all, little more than a clatter; of 
the heavy throbbing shake inevitable in the 
Hugon there is here next to nothing, and for 
obvious reasons. The Cylinder is water- 
jacketted in the usual way. The inventors 
hope, by still further improvements, soon to 
render the Otto and Langen practically silent ; 
it may be added there is no unpleasant smell 
whatever that the present writer could detect. 
It will be seen that the “ Otto” is not really a 
Gas-engine at all, Gas not being employed as 
the Motor. The term “Atmospheric Gas 
Engine,” adopted by the inventor, is sufficiently 
descriptive and accurate for all practical pur- 
poses. The force is, of course, limited to 
atmospheric pressure, and this will, probably, 
prevent its displacing steam where high powers 
are required; but for an enormous number of 
occasions—where a moderate, handy, safe, 
economical, and intermittent power is required, 
among which the Blowing of Organs occupies 
a conspicuous place—the Otto and Langen is, 
so far as I can see, destined to work a complete 
alteration. 

c. Since the foregoing was first written the 
Silent Engine just referred to has actually 
appeared. In it the force of the explosion is 
transmitted directly to the Crank-shaft; the 
rate of the Engine is, consequently, uniform, 
and the economy arising from the decrease in 
number of explosions as the load is lightened is 
ef course sacrificed. On the other hand the 
advantage of silence is gained, and the explosion 
is so controlled as to take place, as it were, 
gradually, thus avoiding the great shock felt 
in the Hugon. The price of working is about 
same as in first kind; the prime cost is a 
little higher in the 1 h.p., but a trifle lower in 
the larger sizes; the first kind may, for dis- 


tinction, be termed the Intermittent. For full 


description of the Gas engine and the various 


Patents in connection with it, see the ENeLisu 


887 


MrcHAnic, p. 554, Vol. 26, and continued 
March 29, 1878, &c. 


d. ATTACHMENT. The Gas engine demands, 
in all cases, the employment of a Crank-shaft 
to transmit its action to the Feeders. The 
intermittent nature of the Power (supposing the 
Intermittent form used) would render this 
necessary under all circumstances; but the 
comparatively rapid motion of the Engine 
shaft makes it still more so: the crank shaft, 
however, is a simple affair. The Bellows can 
(and, in fact, had better in all cases where areg 
is limited; see loss if Feeder cut, 6, d.), with 
this Motor, have but two Feeders of exactly 
equal size and drop; the Cranks on the shaft, 
always opposite each other, of a radius cor- 
responding to a trifle more than half the 
Feeder-drop (to allow for the Lug), and placed 
exactly opposite the centre of each Feeder. 
Eccentrics are to be preferred to Cranks, but. 
are rather more expensive; a Rod will, of 
course, run direct from the Eccentric or Crank 
to the Lug on the Feeder (for this see Bellows, 
7, e.). On the Engine shaft will be the 
flat-rimmed wheel, known technically as the 
Pulley; on the Crank or Eccentric shaft will 
be a similar one, but of larger diameter, the 
two connected by the usual driving Belt or 
Band: on the amount of difference between 
the two “Pulleys” obviously depends the 
amount of speed and power at which the Engine 
actuates the Blowing-shaft—that is, that which 
carries the Cranks or Eccentrics. Three 
Feeders will generally be preferable to two. 
when the small additional room and cost can 
be borne. 


e. We now come to the question of the exact 
method of Governance. The chief defect for 
Organ purposes (although in truth it can 
hardly be called such, as will be presently seen) 
in the Gas engine is that its action cannot be 
automatically controlled by the motion of the 
Bellows. A regulating valve is, of course, 
employed for the gas inletj so that when it is 
known that certain power only will be required, 
the admission of the charge can easily be regu- 
lated accordingly. It will, however, be obvious 
that, in the case of the Organ-bellows, this 
method is quite out of question, the demand on 
the wind being so very variable, and, so to 
speak, capricious. 

f. As regards the Hugon, or the Silent Otto, 
or any Engine in which the piston is con- 
nected directly with the Engine-shaft in the. 
usual way, some automatic contrivance for 
“slowing” the Blowing when the Bellows is 
full, becomes (except as to be presently noticed). 
virtually necessary ; for otherwise the Feeders 
must always be kept acting sufficiently rapidly 
to supply the “Ful Organ;” and this is 
obviously inconvenient, even when they (as 
generally recommended for Machine-blowing) 
discharge into each other. The best method, 
therefore, becomes to use a Fast and loose. 
pulley, as it is termed—that is, to have on the. 
Bellows shaft a free wheel close to, and of the 
same diameter and size as, the wheel or pulley 
receiving the band. Thus, when the Receiver 
has risen a certain height, it raises the end of 
a Lever, which, in its turn, drives a Fork, 
between the prongs of which the band runs; 
and thus the latter is forced sidewise, and on 
to the “free” pulley, so, of course, simply: 
revolving with the Engine (the Bellows shaft 
itself at a standstill), until, by the descent of 
the Bellows, the Band is again brought on to 
the driving pulley. 


g. The foregoing method is (provided the 
Bellows be large enough, see i., next) 
thoroughly satisfactory; but it is now to be 
observed that with an Intermittent (Otto) Gas 
Engine it may be dispensed with, provided the 
Escape-valve be so that Feeders “blow off” 
into each other ; for it will be obvious that the 
load will be so reduced at this moment—the 
dead-weight of the Feeders (and they balanc- 
ing each other) being all to be moved—that the 
number of explosions will be lowered and the 
economical regulation thus obtained. Of course, 
it will be understood that no regulation as 
regards stopping or slowing the Feeders will 
be got this way; for as soon as they slacken a 
fresh explosion will take place, and—there 
being no loose pulley in operation—again be 
impelled; but the saving in Gas will remain, 
said the oscillation of the Feeders is not a thing 
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of practical import as regards disturbing the 
wind: of course, friction goes on, though 
lessened. Even when Fast and loose pulley is 
employed it may well bein conjunction with 
the aforesaid form of Escape-valve, thus com- 
bining the methods. This assumes that the 
middle-board can be got at in case of derange- 
ment; if it cannot, better have the usual 
exterior Escape-valve. It will, of course, also 
be obvious that this method of dispensing with 
Fast-and-loose Pulley might be adopted with 
the Silent Otto or similar Engine; but as no 
gas is saved in such case, it is worth while to 
go to the expense of the Fast-and-loose, and so 
save the friction and vibration of the Blowing- 
action and Feeders, besides ensuring the 
Escape-valve accessible. 


h. We must now notice the exception spoken 
of. Hitherto it has been assumed that the 
Bellows to which the machine is attached will 
be those actually supplying direct into the 
Pipes; but, as stated in Resergvores, this does 
not necessarily follow. The question and neces- 
sity of Reservoirs and Intermediaries have been 
already gone into (15, e.); it will be sufficient 
here to observe that the presence of the Reser- 
voir makes no difference, the Supply-Receiver 
must either have Waste-valves for Feeders to 
blow off into each other or the Fast-and-loose 
Pulley must be employed. 


i, The former can, of course, be used with 
any size Bellows, but the latter is under diffe- 
rent conditions; it is evident that the resist- 
ance which the throwing off of Pulley offers to 
rise of Receiver is more than with a properly 
constructed Cock; the said resistance, in 
fact, cannot be set under 71b., although it may 
easily be a little more; now, it is evident that 
71h. placed in the Receiver of a small Bellows 
will give a palpable increase of its wind pres- 
sure, and so it will be easy to understand how 
that when an Organ is under certain size, and 
Automatic regulation of its blowing be by 
Fast-and-loose Pulley, a second Bellows becomes 
necessary—this feeding into a Reservoir that 
supplies the whole Organ. Thus the increase 

ressure caused by the throwing off and on 
of Band will be cut off from the Reservoir, and, 
consequently, from the entire Organ. 
„be . Receiver that will remain prac- 
tically unaffected by an increase of 71b. has been 
already given (16, I.). 


. Where the Bellows are below this minimum 
size, and a Reservoir is yet not desired, the 
Counter (Interior) Waste valve furnishes the 
best plan with a Gas-engine; but the better 
way in such case will be have a Hydraulic, as 
more suitable to so small a power; the regu- 
lating valve of this can be made as delicate 
as desired. . > 


k, It is only necessary to add that when the 
Bellows-shaft is allowed to revolve only in one 
direction (this should always be insisted on 
with Machine blowing), the posit of the Shaft 
should be such that the deflection of the Rod 
or Tug is, during its actual blowing stroke, 
divided across the semi-diameter of the Crank 
or Eccentric; the said deflection will, of course, 
then be greater during the refurn of the 
Feeder, but this is of no moment. Also, if 
possible, the direction of revolution should 
correspond with that of Feeder—that is to say, 
the centre of the Crank should be vertically 
over a point between Feeder-hinge and Tugs; 
this will generally necessitate lengthening of 
Lug, but no more space total occupied. Re- 
member that this posit of Shaft will, perhaps, 

ve rather lese steadiness than when the tug 

flection is shared across the entire diameter 
of Eccentric; but it will economise power and 
diminish strain. : 

1. Examples of the use of the Hugon Engine 
are furnished by the Screen Orgun in York 
Minster—4 Man., 69 Sound. Stops, including 
3 of 32ft.: and in the Instrument of 49 Sound- 
ing Stope, built for Mr. Thomas Spratt, Vassall- 
road, London. The latter has an engine of 
+ h.p., which is not, however, fully adequate to 
so large an Organ (see next, and 16; j.). 

m. Of the use of the Intermittent Otto, 
an example is furnished by the Royal Normal 
College for the Blind, Upper Norwood, London, 
S.E.: an engine of 1 h.p. drives Bellows for 3 
different Organs. The Hugon of Mr. Spratt’s 
Instrument just mentioned has since been 


transferred to the Chapel Royal of the Savoy, 
London, and replaced by a 1 h.p. Intermittent 
Otto. 


n. The branch House in connection with the 
Otto and Langen is 116, Queen Victoria-street, 
London, E.C. Any inquirers will be certain 
to meet with the fullest and most courteous 
attention. The parent establishment is Great 
Marlborough-street, Oxford-street, Manchester. 


(To be continued.) 


EXPLOSIONS IN COAL-MINES.—V. 
Br T. WILLS, F. C. S. 


PASS now to another source of danger in the 
use of safety lamps. If a lamp is exposed too 
long to an explosive atmorphere, the ganze will be- 
come red hot, and in this state may kindle the outer 
mixture, or the rapid oxidation of the gauze may 
impair it to such an extent as to increase the size 
of the apertures, so that the flame may pass 
through. A lamp introduced into a mixture of fire 
damp and air is at once filled with the mixture 
which burns within the gauze. When such a state 
of things occurs, means should at once be taken to 
extinguish the lamp, the wick should be drawn 
down, by means of the trimming wire, until the oil 
flame is out. If the amount of fire-damp in the 
air is not very large, the burning mixture within 
the gauze will go out at the same time, but it may, 
and sometimes does happen, that the combustion 
within the gauze still continues. This state of 
things is very critical, and prompt measures must 
be adopted to prevent the beating of the gauze to 
redness, whick would speedily take place. The 
lamp in such a condition should be moved as little 
as possible, it may be smothered out either under a 
coat, or by burying it under loose coal or dust, or 
plunging it into water; cases have been known, in- 
eed, even when this has been done, in which lamps 
buried under the dust of the roadway have been 
found still alight a considerable time afterwards. 
The special danger here alluded to depends cousider- 
ably upon the chacacter of the five-damp mixture, 
and to some extent also upon the lamps. The 
Stephenson lamp is usually extinguished if there be 
but a small proportion of damp present. When 
the oil flame is extinguished, the combustion within 
the gauze will be extinguished at the same time; if 
there be a very large proportion of fire-damp, more 
than 1 to 6 of air, then no danger will arise, as the 
flame will be extinguished, and no burning will take 
place within the lamp. A miner who finds that after 
the extinguishing of the oil flame there is still eom- 
bustion within his lamp, should regard the matter 
as critical, and use all his presence of mind in 
making an attempt to smother his lamp out. Work- 
ing should never be permitted at all in atmospheres 
containing large quantities of gas. The next two 
causes of failure of lamps are not so absolutely under 
control as the former. It has been known fora long 
period that lamps are not safe if exposed to an ex- 
plosive current travelling at a rapid pace past the 
lamp ; under these circumstances the flame is some- 
times carried bodily through the gauze, and com- 
municates combustion to the exterior atmosphere. 
The explanation of this fact is not difficult. The 
efficacy of the safety lamp depends upon the cooling 
effect of the wires of the gauze, this cooling effect 
lowering the temperature of the burning gases below 
that at which they can communicate combustion to 
the mixture outside; for this effect, however, to 
take place, the gases must be iu contact with the 
cooliug surfaces for a definite time ; if this be not the 
case they may pass through ata temperature still 
high enough to inflame the explosive atmosphere ; a 
rapid draught tbrough a lamp tends to produce this 


result, and the important point to be determined 
ia the precise rate at which the current must be 
travelling. 


A committee was appointed by the North of Eng- 
land Mining Institute, in 1867, especially to investi- 
gate this subject, and its report is interesting and 
valuable. A large number of experiments were made, 
a few with fire-damp, the majority with ordinary 
coal gas. Some slight inaccuracy is to be expected 
from the use of coal gas, as the temperature required 
for its inflammation is lower than that required for 
actual fire-damp. The general result of these experi- 
ments was to show that a current of explosive gas, 
travelling at the rate of from 7 to 9ft. per second, 
impinging upon a safety lamp, would cause the flame 
to pass through the gauze and ignite the outer mix- 
ture. Mr. W. Galloway, of Cardiff, has repeated 
some of the experiments with fire-damp, and bas come 
to very much the same conclusion. s., a velocity 
of from 7 to 8ft. per second. In the experiments 
of the committee above referred to, a record was 
kept of the Jength of time during which the experi- 
ment lasted as well as the velocity. The import- 
ance of this is readily seen, although no special 
stress is laid upon the matter in the report. The 
longer the experiment lasts the hotter will the 
gauze of the lamp become, and its cooling influence 
will to the same extent be impaired. When this is 


the case it is to be expected that a lower velocity of 
the explosive carrent will suffice to pass the flame 
through the ganze than before; this is seen to be 
borne out by the following figures taken from the 
record of some of the above experiments :— 


Velocity of Current at Duration 

which passage of flame of experi- 

took place in feet per ments in 

seeond. seconds. 
Dary lam 13°6 155 6 
Do. eco 7 “3 12 
Clanny lamp 10 ose 20 
| Do. as 96 1 43 
Do. ; 9:0 Sis 45 
Do. e 85 eee 48 
Stephenson 12°7 975 7 
Do. ows 11:3 oe 12 
Do. eee 11˙3 oee 29 
Do. m 10:3 15 52 


The mean results of these experiments showed 
that any current, travelling at a rate of 7 feet per 
second or more, might be dangerous, and that 
usually the Davy lamp allowed the flame to pass 
the most readily, the Clanny next, and the S en- 
son last. The Mueseler is about as safe as the 
Clanny. 


Effects Produced by AlHsrations of Pressure 
and Temperature. 


The effects produced by sneti changes upon the 
volume, motion, and accumulation of gaseous mat- 
ter, are, in connection with the eceurrence of fire- 
damp in mines, very important. 

The normal pressure of the atmosphere spon every 
equare inch of the earth’s surface is 15ib-, and this is 
equivalent to a barometric reading of 30in.; an 
alteration, consequently, of an inch im’ the height of 
the barometer indicates an alteration ef Nb. pressure 
upon each square inch of surface. According to 
Boyle’s and Marriott’s law, the volame of a gas 
varies inveraely as the pressure. If the pressure be 
doubled, the rolume is reduced to one-half, and rice 
versi. As the mobility of gases permits their rapid 
change of volume, the effect of an alteratron of pres- 
sure becomes at once evident. An alterution of 
temperature also affects the volume of a gas, and, 
consequently, its gauni. a rise of temperzture’ 
causing an expansion. e amount of this altera- 
tion is fixed and definite, being 1-490 increase or 
decrease for each degree Fahrenheit up or down.. 
These two results (pressure and temperature), either 
singly or together, cannot fail to have an important 
bearing upon the issue of ffre-damp into a pit and. 
upon the ventilation generally. ; . $ 

The rate at which the fire-damp issues into a mme 
from fissures and cavities is dependent mainly upor: 
the difference in the pressure upon the gas confined’ 
in such spaces, and the pressure in the galleries cf! 
the mine; the gas flows into the pit tending to esta~- 
blish an equilibrium of pressure if the pressure within 
the miae be decreased, the rate of flow will be in- 
creased, and vice verså. It does not follow that the 
whole effect of the alteration will be evident imme- 
diately, as, if fissures extend over some considerable 
area and communicate with largs reserveirs of gas, 
it will take a larger or shorter interval before the 
rate of the flow of the gas into the pit ence more 
adjusts itself to the changed pressure. The issue 
of gas from the exposed coal face, and from the 
excavated coal. is influenced in the same way, but 
the effect in this case may be looked fer more 
speedily upon a change of pressure thare in the 
other. 

The natural ventilation of a mine depends upon 
the difference in density'of the air within the mine, 
and that on the surface of the earth; the air below. 
the surface is warmer than: that above,. and cense- 
quently possesses a lesy density. A shaft. being 
opened into a mine, the lower air being li bė will 
seek to ascend, while the upper arr being heavier 
will tend to descend ; if no means he. taken to 
divide these two currents they will neutralise each 
other, but if a second shaft be opened, or a single 
shaft be divided into two separate channels, and 
an artificial draught be started upwards: through 
one of these, then a continuous current’ can be 
maintained up the one shaft-and down the obher, 
dependent entirely upon the difference in the two 
deusities— the greater the difference in density the 
more rapid will be the current. Now, the greatest 
difference in density will occur when there is the 
greatest difference in temperature, the most rapid 
current being prodaced when the temperature at the 
surface is lowest and the temperature beléw ground 
the highest; the temperature ina mine is tolerably 
constant, so that the rise and fall of the temperature 
above ground will be the variable element. The 
natural ventilation of coal mimes is moat auc 
in winter. It has already been.shown that the safety 
or danger of a mine in which inflammable gas occurs 
depends upon the rate at which the fire-damp issues 
into such a mine, and the rate at’ which zue fire- 
damp is carried away by the ventilating earrent; 
hence it will be seen that the variations of pressure 
and temperature must be expe to. have a. very 
important in@uenee on explosions taking place in 
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mines. The subject has received considerable atten- | appear in some places in which it had not been seen 


tion, and a mass of evidence has been p on 
record; it is in reality by the accumulation of such 
evidence that some successful generalisations are to 
be expected, for it is only by o ing a number of 
facts that the elements of uncertainty (arising 
from a number of special circumstances) can be 
eliminated. 
The first important publication on the subject is 
a paper by T. Dobson, pub'isbed in the report of 
the British Association for 1855, the title being, 
On the Relation between Explosions in Coal Mines 
and Revolving Storms.“ The paper contains the 
records of a number ef great storms or cyclones, 
together with the known explosions which took 
place at about the same time. The examination of 
these statements shows a general connection 
between the meteorological distarbance accom- 
panyiog a storm, and the accidents from fire-damp 
occurring in a mine; one remarkable instance is 
mentioned. A great storm occurred in England on 
the 4th of October, 1846. During the previous 
four months no accidents from explosions are 
recorded, but within 11 days, near the above date, 
five fatal explosions took place—viz., on September 
26th, 28th; October ist, 3rd, and 6th—and after 
this no explosion in the English coal-pits is said to 
have taken place for six weeks. Mr. Dobson has 
taken all the recorded explosions happening up to 
1854, which number 514, and has plotted them in 
the ferm of a curve, which is proved to have a certain 
correspondence with the curves representing the 
changes of the barometer and thermometer. Furtber, 
491 of these explosions, being those for which the day 
of occurrence is known, are arranged in 73 periods of 
five days each, and from the result, Mr. Dobson 
concluded that explosions take place with a certain 
amount of periodicity, being more frequent during 
the autumn and winter months than at the other 
seasons of the year. Little information was added 
to this knowledge until Messrs. Scott (the Director 
ef the 8 Galloway con- 
tinued the investigation. eir first paper war 
ublished in 1872, in the Proceedings of the 
yal Society, Vol. XX., p. 292. In this paper the 
general influence of a depression of the barometer 
or a rise of temperature is maintained, but the sup- 
posed periodicity of Mr. Dobson is disproved, for 
Messrs. Scott and Galloway took the whole of the 
explosions occurring for 20 years, numbering 1, 369— 
these were all represented by intervals of five days 
in two periods of 10 years—the result showed 
that there was little or no difference in different sea- 
sons of the year; the absolute maximum fell at the 
end of January, and the minimum at the middle of 
September. The meteorological observations used 
for comparison were made at Stonyhurst. A diffi- 
culty occurs in respect of avy such curves owing to 
the important influence which the partial or total 
suspension of work in a mine on Sundays exerts. Ex- 
plosions do not happen only at the commencement of 
a barometric depression, but frequently two or three 
days afterwards ; the limit is placed in this paper at 
three days ; the reason of this is obvions. e gas 
begins to be influenced at once by such a depression, 
but its effect upon the atmosphere of the mine is a 
gradual one, and it is pointed out that an oscillating 
barometer within comparatively narrow limits, may 
have eventually the same effect as a sudden and con- 
derable depression. Spaces and cavities, and even 
the ventilating current, may be considerably fouled 
with fire-damp before any alteration of temperature 
or pressure takes place, and the effect of such 
changes may be to cause the issue of such an amount 
of gas as shall produce a dangerous result. A care- 
ful watch is advised to be kept upon the state of a 
mine, when either a fall of meter or a rise of 
thermometer, or both . takes place. A second 
and a third paper by these gentlemen appeared in 
October, 1873, and October, 1874, continuing the ob- 
servations and tabulating the results in a convenient 
form. The following exhibits the general results :— 


Total Percentage due to 
number 
peers of Thermo- | 
explosions | Barometr. meter. Neither. 
1868.70 .. 550 49 22 29 
187l . ... 207 55 12 26 
1872 uies 233 58 17 | 25 


On December 20tb, 1871, a sudden storm occurred, 
with which five accidents are associated. 

The following practical observations are made in 
these papers :—lat. If the barometric curve, after 
having remained abont the same height for several 
days, descends half an inch, or an inch, during the 
next two or three days, fire-damp may be ex 
in greater quantity than usual in cavities in the 
roof, and in the higher parts of the working, both 
during the descent of the curve and for a day or two 
after it has reached its lower limit; under these 
circumstances fire-damp may also be expected to 
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fore. 

2nd. As the curve of temperature rises to 55° 
and upwards, the ventilating power should be in- 
cr at the same time; and the higher the 
temperature, the greater is the necessity for such 
increase in order to prevent a possible stagnation of 
the ventilating current. 

Srd. If a sudden fall of the barometer takes place 
Ser inch in twenty-four hours or so), or a further 

all after it has been unusually low for a day or two, 
the utmost care will be necessary to guard against 
explosions, and more especially if this phenumenon be 
accompanied by a rise of temperature. 

The average number of annual explosions involving 
the loss of more than 10 lives, has been for the last 
20 years, three. The Mines Regulation Act requires 
that, After dangerous gas has been found in any 
mine, a barometer and thermometer shall be placed 
in ® conspicuous position near the entrance of the 
mine;“ it is not, however, necessary that separate 
meteorological observations shall be made for each 
mine, one station at which such observations are 
made being sufficient for those mines within a dis- 
tance of 100 miles. It was considered at one time 
that the direction of the wind exerted some influence, 
but these latter ivestigations have proved that such 
is not the case. Great complaint is made by Mr. 
Galloway of the very imperfect, and somewhat 
culpably faulty, reports, which are required by law 
to be made regarding the occurrence of fire-damp in 
mines. The firemen, upon whom the duty falls, 
onght to be steadily conscientious in this matter, 
aud it should be the care of those in authority to see 
that, as far as possible, such is the case. Finally, 
it may be again stated that no naked light should be 
used in a mine in which fire-damp exists, or in un- 
ventilated spaces, especially on a fall of the baro- 
meter taking place. 


THE PREPARATION OF ROCKS AND 
FOSSILS FOR MICROSCOPICAL EX- 
AMINATION.* 

By R. Fritz GAERTNER, PH.D. 
it 


is often supposed by those who have never 

prepared sections of rocks or fossils that the 
process is associated with great difficulties and ex- 
penditure of time, but this in reality is not the case, 
A small amount of practice is needed for the begin- 
ner, and he may soon able to manufacture 
sections which are fit for the microscope. The time 
spent in the mechanical operation of grinding rocks 
is not only remunerated by interesting and instruo- 
tive preparations, but adds also to a complete know- 
ledge of their physical structure, gained by a close 
observation of the various features they present 
during the process of preparation. 

In cases where large numbers of sections are to 
be prepared it is not possible for the lithologist or 
palssontologist, for want of time, to perform all the 
work himself; be may be assisted by any person of 
ordinary ability in the preliminary part of prepara- 
tion. ose who do not personally wish to prepare 
sections can be referred to Mr. Fues, of Berlin, or 
to Mr. A. A. Julien, School of Mines, New York 
city, who prepare and deal in sections, which, on 
account of their perfection, deserve commenda- 
tion. 

In the present article I wish to describe the process 
of preparing s or fossils for microscopical 
study. They are mainly intended for those who 
design to make sections themselves, and to whom a 
detailed description of a mechanical operation may 
be of some assistance in their first attempts. ` 

Selection of Rock Material.—It is quite impor- 
tant, in order to make a complete microlithological 
analysis of rocks, to select material which is charac. 
teristic. 
tion; it is therefore necessary to choose fragments 
both from the fresh and decomposed „ as thin 
rections of the latter ones are just as important and 
instructive as those taken from parts in which no 
visible change has occurred. Usually such de- 
composed rocks are very fragile and crumbling, 
because their crystalline structure or their cementing 
medium has been destroyed by the process of de- 
composition. Before undertaking to grind them 
their firmness must be restored. The fragments of 
such decomposed rocks are at first well dried, and 
then pl in liquid Canada balsam, which is 
exposed on an iron plate to a gentle heat till it has 
filled and penetrated the pores and fissures of the 
rock. They are then separated from the Canada 
balsam and laid upon the warm iron plate till the 
balsam proves to be hard when cooled down, and are 
then capable of andergoing the process of slicing or 
grinding. 

Apparatus.—It consists in its most simple form 
of some plates of iron and glass about eighteen 
inches square, to allow a full stroke with the arm 
during the grinding process. They have to be 
perfectly even and flat. Emery of various degrees 
of fineness is required to be used on the plates with 
an addition of water. Fragmenta of rocks are 


* From the American Naturalist. 


Most rocks are in various states of altera- | ad 


ground by hand and treated as will be described in 
the following lines. 

In the New York State Museum of Natural 
History at Albany, where a large number of rocks 
and fossils have to be cut and prepared for thin 
sections for illustrating the palmontology of New 
York, the slow process of grinding by hand bad to 
be abandoned, and a small boiler a steam engine 
of two and a half horse-power were purchased, for 
the purpose of using steam power for the grinding 
and slicing operations. The grinding apparatus is 
formed by two circular iron plates (A and B) of 
eighteen inches diameter and one-half inch thickness, 
which rotate horizontally with a velocity of about 
300 revolutions a minute. The slicer, which is used 
to cut the rock in certain directions, or to separate 
from it small slices to be ground afterwards, is a 
thir copper or steel disc of twelve inches diameter, 
and turns also horizontally with the same velocity as 
the grinding plates. For rocks above hardness 5, 
another slicer of steel is used, which turns vertically, 
and which is fed with diamond powder moistened 
with oil. 

The whole apparatus may be run at the same time, 
and is arranged in such a manner that no one opera- 
tion interferes with another. 

The grinding aud slicing is performed by the aid 
of emery, which is constantly applied to the plates 
and slicer with a brush beld in the left hand. The 
plates are kept wet by a small current of water. It 
is important to use emery of different but uniform 
degrees of fineness as the work progresses. A 
mistake usually made by beginners is to choose a 
too coarse emery, in order to hasten the work of 
grinding, but they soon discover that all their 
sections break and wear off long before being half 
finished. It is advisable to use for the coarse grinding 
on plate A an emery which can be bought in any 
drug store as Emery No. 90 (A). Plate B is charged 
with flour of emery (B) ; it serves also to prepare one 
or two sorts of finer emery from it, by treating a 
certain quantity of the flour with water in a vessel 
which may be about three feet high and six inches 
in diameter. In stirring the water the emery 
becomes suspended in it; after a lapse of fifteen 
minutes the water with emery which has not settled 
down during this time is decanted in a similar vessel, 
and left there for twenty minutes more, when the 
water may be drained off. A sediment of fine emery 
will thus form in the latter vessel ; and after having 
repeated the process for some time the emery sedi- 
ment (emery C) is taken from the vessel, dried and 
bottled. Its degree of fineness is expressed by the 
number of minutes, which is in this case fifteen 
minutes. 

Canada balsam serves as a cementing medium; it 
also is used to increase the transparency of various 
sections. It should be entirely clear and not of 
yellowish tint. Usually a solution of Canada balsam 
in turpentine is employed to mount such rocks as 
will not andergo any change in heating them gently 
over a warm plate of iron. For rocks which cannot 
be exposed to any heat a solution of pure Canada 
balsam in chloroform is used. Both solutions of 
Canada balsam should be well bottled to prevent 
evaporation. 

Object-Glasses.—The slides of glass which are 
intended to bear the section should be entirely clear, 
free of any colour, air bubbles, or any other en- 
closures, as those which are used in other branches 
of microscopy. Theirsize should be uniform. Prof. 
Zirkel, of Leipzig, the distinguished lithologist, has 
proposed and introduced the following size, 45mm. 
by 25mm., which is preferable to the ordinary 3 by 1 
inch, as s slide 45mm. by 25mm. can be rotated on 
the table of the microscope; besides they are less 
liable to break in dropping them, and also take up 
leas room. 

In the New York State Museum of Natural 
History the slide measuring 45mm. by 25mm. is 
opted. As it was found that this glass slide was 
too small for a number of sections of fossils, which 
exceed the usual size, two other standard sizes were 
introduced which are in proportion to the first. 
Size B is twice the size of first = 50mm. by 45mm. 
Size C is twice the size of second — 50mm. by 90mm. 
It would be of great advantage if a uniform size were 
introduced in the various collections of those who 
prepare sections. The slide 45mm. by 25mm. is 
generally adopted with lithologists and palwontolo- 
gists both in America and Europe. 

Process of Slicing and Grinding.—The fossil or 
rock is at first marked with a pencil, and afterwards 
with a file, in the direction in which it is designed 
to be cut. It is then held with the right band 
without any further apparatus, in such a direction 
that the revolving slicer will cut the specimen ac- 
cording to the marked line. The slicer is constantly 
supplied during the operation with flour of emery 
and water. If there is plenty of material and no 
special direction needed, small slices can be separated 
from the rock with a heavy blow with a hammer. 
The rock fragments should, as a rule, not be beyond 
the size ok a twenty-five cent piece; of course it is 
of great advantage to prepare sections which offer a 
large field for observation, and the rock specimens 
should vot be chosen too small, as they lose in size 
daring the grinding procesr. 
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The slice of rock which has been separated either 
by the slicer or by the heavy blow with a hammer, 
is gently pressed with the right hand against the 
turning plate. A, while the left hand supplies plate, 
A, with emery A and water. It is necessary to 
change constantly the position of the rock-slice in 
the right hand, in order to grind it to an even and 
plain surface. The slice is then well rinsed, and 
cleaned of any particle of emery, A, and then trans- 
ferred to plate, B (emery B), where the grinding 
poe till its surface is free of any scratches. 

ing cleaned of the emery, B, it is brought upon 
glass plate, C (emery C), and ground till its surface 
is entirely smooth. The rock section is finally well 
rinsed and brushed to clean off all impurities, and 
allowed to dry. 

Mounting Process.—A slab of iron two and a 
half feet long, four inches broad, and half an inch 
thick, is laid horizoutally upon a tripod (of iron) 
and heated with a Bunsen burner. The glass slide 
on which the rock fragment is to be mounted is well 
cleaned, and laid upon a part of the slab, which 
is of a constant and moderate heat; after being 
warmed a few drops of Canada balsam are 
placed npon the glass, and left with it on the 
slab till tha balsam, by evaporation, has assumed 
a tenacious condition, in which its films will 
not adhere much to the fingers, and yet be 

liable enough to be bent readily without breaking. 
he earned mineral slice is now laid upon the 
4 Canada talsam with its ground face down, and 


allowed to remain on the slab till all air bubbles 
<o have disappeared below the slide in the balsam. 


It 
is then gently pressed on the glass, and then taken 
, off, and allowed to cool. It is of great importance 
to use Canada balsam in its above described condi- 
tion, as the rock section during the process of 
grinding thin unavoidably breaks to pieces in case 
the balsam proves to be too soft; and if, on the con- 
trary, it has been too long exposed on the slab it 
will become brittle, and the section will during the 
grinding be liable to break off. The loosened mineral 
slice must in such a case be laid into a dish with 
turpentine to dissolve the balsam, and after being 
well cleaned is mounted again as described. There 
is no considerable difference in the process of 
mounting with balsam in solution with chloro- 
form or with turpentine. The balsam in chloro- 
form is allowed to harden in a warm room; 
it usually needs one or two days, while the solution 
in turpentine by application of heat hardens in from 
five to ten minutes. In the latter case care should 
be taken not to heat the balsam too quickly, as it 
turns yellowish on account of a partial carbonising. 


Grinding Operation.—After baving used all 
necessary precaution in cementing the rock frag- 
ments to the glass, the grinding manipulation now 
begins on the reverse side of the section. It is 
ground at first on plate A (emery A), then on plate 

(emery B), till the section commences to be trans- 
lucent, or till it is so thin that it is not advisable to 
continue the process on the rotating wheel. It is, 
of course, only a matter of experience to know how 
long to use the various wheels, as much depends on 
the consistency of the rock material. Itis advisable 
to discontinue the use of plate B before the slice is 
too much reduced in thickness, so as to allow a 
further treatment on glass plate C with the fine emery 
C. Due precaution should be employed, so as not 
to grind the section uneven. To avoid this the 

ition of the section should frequently be changed 
in grinding. The section is ready as soon as it is 
thin enough to allow a complete study of its texture 
and its component parts, of which a preliminary 
examination under the microscope will be found the 
best test. 

Process of Covering and Remownting.—The 
section is well rinsed and brushed to remove any 
emery which might have remained on the glass, or 
which may be accumulated in the pores or fissures 
of the slice. It is then laid in a vessel with turpen- 
tine, in order to dissolve the excess of Canada balsam 
around the slice. In a few minutes it will be 
softened enongh so as to be easily removed by a 
gentle brushing with turpentine, after which it is 
well washed, and then dried with chamois leather. 
In order to protect the section and also to increase 
its pellucidity, it is usually imbedded in balsam and 
covered with a thin glass, the thickness of which 
should not excerd 0°25 mm., to allow the use of a high 
magnifying power. 

Usually the glass slide on which the mineral slice 
has been cemented to grind it thin, becomes partly 
ground during the various operations. It may be 
replaced with a clean slice on which the mineral slide 
is mounted, as already described. 

The separation of the section from the original 
glass is done by gently heating it till the Canada 
baleam becomes softened enough, so as to allow the 
removal of the section by a slow sliding to a vessel 
with turpentine. The heating should be done very 
gently, otherwise a crust of hard Canada balsam 
will ferm around the sections, the removal of which 
by aid of turpentine or any other dissolving medium 
will be most difficult. 

Another method consists in laying the glass with 
ite slice in a dish with turpentine, and to leave it 
there till the balsam is entirely dissolved, after which 


the slice of rock may be separated from its glass 
without any difficulty. The thin slice is transferred 
to another dish with turpentine, and left there till it 
proves to be entirely free of any foreign matter. It 
is then taken from the vessel with the point of a 
knife, rinsed with alcohol and dried, afterwards 
mounted on a glass which bas been warmed, when 
the slice may be placed upon it with a few drops of 
Canada balsam. 

The whole operation of transferring needs great 
care, as some mineral slices will prove to be very 
fragile on account of their thinness. Sections which 
are made of a rock material which needed a preli- 
minary treatment of Canada balsam to make it 
firmer would break entirely to the smallest fragments 
in the attempt to remove them to another glass, and 
have therefore to remain on their original glass. 
Before covering them the greatest care should be 
taken to free them entirely from any Canada balsam 
around the borders of the mineral section, and also 
from emery, which sometimes can only be detected 
by aid of a magnifying glass. The remounted 
mineral slice, or the one which could not be removed, 
as stated above, is covered with a few drops of 
Canada baltam, and laid again upon the warm slab 
till the balsam has obtained the required tenacity. 
A thin cover-glass, corresponding in size with the 
mineral slice, is cleaned with alcohol and warmed ; 
it ia then taken up with a pair of forceps and dropped 
slopingly on the slide, so as to exclude any air. The 
section is left on the warm slab till all air bubbles 
have disappeared which may have been inclosed 
between the section and cover-glass; the latter is 
gently pressed upon the section, and then allowed to 
cool. Care should be taken to place the mineral 
slice and cover glass in the centre of the glass slide, 
which will contribute to a nice appearance of the 
finished preparation. Thesurplus of Canada balsam 
around the cover-glass is cleared off by brushing it 
with turpentine, then itis well rinsed with water, 
and after being dried it should be labeled at once. 
The labels should be applied on both sides of the 
preparation, and inscribed with the name and locality 
and geological group of the prepared material. It is 
well to number the sections and record them ina 
catalogue, in which also a description of the most 
interesting and principal features of each mineral 
slice may be given, which will facilitate a future 
study of the section. 


A Railway Relic.—There has just died at Bir- 
kenhead W. N. Found, who was at the time of his 
decease the oldest railway clerk in the world. Found 
booked the first pas-enger that ever rode on the 
Manchester and Liverpool Railway line. The pas- 
sengors in those early days of railway travelling 
were booked at what is now the Royal Hotel, in 
Dale-street, Liverpool, and were conveyed in omni- 
buses to Edge-hill, thence per rail to Manchester. 


Boiler Explosion.—At the works of the Dar- 
lington Iron Company _(Limited), on Saturday 
morning, an upright boiler exploded, an interior 
tube giving way. Fortunately the bulk of the work- 
men were away at breakfast, or the loss of life 
must have been serious. One man died soon after. 
wards, and one or two others are in a dangerous 
state. A woman living on the opposite side of the 
road, while engaged in kitchen work, was hit by a 
flying missile, and cut in the head. Her life is 
despaired of. Tbe boiler had been regularly in- 
apected. The force of the explosion carried the 
boiler through the roef 50ft. high, and it fell down 
50 yards off through another roof. 


Sun Engraving.—The forthcoming number of 
Petermann's Mittheilungen contains a highly in- 
teresting paper entitled The Sun in the Service of 
Geography,” in which the advantages of the process 
of heliogravure or sun engraving upon copper, as 
practised by the Austrian Military Geographical 
Institute, are dwelt npon. The maps of the new 
Austrian ordnance map are carefully drawn on 
paper, ona scale of 1 : 60,000. They are then re 
duced photographically to a scale of 1 : 75,000, 
transferred upon copper, touched up, and printed. 
In this manner each sheet of the map can be pro- 
duced in nine mouths, while the same amount of 
work engraved in the usual manner requires nearly 
46 months for its completion. The whole of the 
Austrian staff map, consisting of 715 sheets, will 
thus be completed in 10, 11, or 12 years. No less 
than 271 have been published since 1874. The ad- 
vantages of this process, as regards cost and rapidity 
of publication are evident, and they fully compen- 
sate for any slight inferiority in the appearance of 
the work. Anengraver, to whom we showed one of 
the maps produced in this manner, firmly believed 
that it had been engraved upon copper. If the 
Ordnance Survey Office were to avail itself of this 
process, the lin. map of the United Kingdom, for 
which we shall have to wait under present arrange- 
ments for years, might be completed very speedily. 
The Ordnance survey of Palestine, at all events, 
might be produced in this manner at comparatively 
little expense, and in a very superior manner, as an 
examination of aspecimen map in the Mitiheilungen 
will show. We ought to mention that a similar 
process, invented by Colonel Avet, has been in use 
for several years past, in the office of the Italian 
General Staff.— Atheneum. 
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THE METEOROLOGICAL SOCIETY. 


Te closing meeting of this society for the present 

session was held on Wednesday, the 19th inst., 
at the Institution of Civil Eugincers, 25, Great 
George street, Westminster; Mr. ©. Greaves, F.G S., 
Pre-ident, in the chair. J. C. Philips, Esq., J. P., 
and W. S. Rawson, Esq., were balloted for and duly 
elected fellows of the society. 

The followin papon were tben rend: — “The 
Climate of Lundy Island, by A. J. H. Cres pi, B.A., 
F.M.S. Lundy Island, from its geographical posi- 
tion, might be expected to bave a mild damp climate, 
with cool summers and warm winters, and a small 
diurnal range of temperature, and so, no doubt, it 
has, although certain local circumstances, in addition 
to its peculiar configuration, make the climate 
remarkably inclement, windy, and unpleasant. The 
island runs nearly due north and south, having an 
extreme length of four miles, and a breadth of from 
200 yards to 1,600 or 1, 800. There is a nearly flat 
tableland or ‘‘ top” running due north and south, 
having an altitude of 450ft. Shelter there is none, 
every current of wind sweeps the whole tableland. 
From the edge ef this tableland the ground slopes 
away tothe sea; sometimes the descent of tne side- 
laud is extremely abrupt, at other spots more gradual, 
while the sidelands are deeply cut by caves, preci- 
pices, small bays, and glens. All around the island 
the water is deep a few hundred yards off, while the 
currents are formidable, and tremendous seas break 
upon the rocks almost every day in the year. The 
one drawback of the place isthe wind, so furious and 
continuous are the blasts, first from one quarter, 
then from another, for days and even weeks. 
When gales occur, as they generally do at short 
intervals, the force of the wind becomes incredible ; 
walls are torn down, gates and doors wrenched out 
of their fastenings, and the few buildings which 
cannot be blown down are more or less injured. 
Fogs are remarkable for their frequency and density, 
and are nearly always drenching. The rainfall is 
nearly 50in. per annum. February and March are 
said to be the coldest months, and August the hot- 
test. The mean temperature of the year is about 
50° or 51°. 

“On the Auroral or Magnetic Cirrus, by the 
Ray. S. Barber, F.M S. 

“ Contributions to the Meteorology of Natal,” by 
Dr. R. J. Mann, F.R.A.S. This paper is a discus- 
sion of the observations taken at Maritzburg 
(2,095ft- above the sea level) during the six years, 
1860-1865. From it we learn that the summer of 
Natal is a season of copious rain, and the winter a 
seacon of relative dryness; also that the former is 
a time of abundant and frequent cloud, and the 
latter a time of preponderant sunshine. The sammer 
is consequently cooler in a material degree than it 
would otherwise be on account of the frequent pre- 
valence of cloud and the abundance of the rainfall; 
aud the winter bas its temperature materially raised 
from the constant occurrence of clear skies and bright 
sunshine. The mean annual rainfall was 31 ˙13in., of 
which amount nearly 28in. came down during the six 
summer months (October to March), and scarcely 
more than 2in. during the four midwinter months 
(May to August). Thunderstorms are of frequent 
occurrence, the average exceeding 7 per month from 
October to March. The thermometer rarely rises 
above 85° in the shade, even in the summer 
months, unless a hot wind is blowing - It 
then mounts to somewhero between 85° to 97°, 
according to the strength of the sirocco. The 
degree of humidity indicated by the dry and wet 
bulb thermometers, when a hot wind is blowing, 
varies from 25° to 52° of moisturo. The highest 
temperature recorded during the six years was 97°-6, 
the lowest 29°, and the mean 63 3. 

„Note on the Mean Relative Humidity of the 
Royal Observatory, Greenwich,” by W. Ellis, 
F.R.A.S. In this paper the auther gives the mean 
relative humidity in each month of the year at 9a-m. 
and 9p.m., and the mean of the 24 hourly values, 
derived from the photographic records of the dry and 
wet bulb thermometers for the 20 years, 1849-1808. 
The 9a. m. value is smaller than the mean in summer 
and larger in winter, and the 9 p.m. value is larger 
thau the mean throughout the year, but most in 
summer. The mean monthly values change little 
from April to August and from October to February, 
and there is a great decrease between February and 
April, and a corresponding great increase between 
August and October. The mean fer the year is 


“Ona Method of Sometimes Determining the 
Amount of the Diurnal Variation of the Barometer 
4 13 Particular Day, by the Hon. R. Abercromby, 
„On the Relative Duration of Sunshine at the 
Royal Observatory, Greenwich, and at the Kew 
Observatory omnes the Year 1877,” by G. M. 
Whipple, B.Sc., F.R.A S. The author having insti- 
tuted a comparison of the amount of sunshine 
recorded at these two observatories, finds that the 
totals show that for the whole year the excess in 


June 28, 1878. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 692. 


391 


i 
the number of hours the suu shone at Kew over the | for discovering whether it applied to other septic 


number at Greenwich amounted to171. This dif- 
ference is, no doubt, due to the direction of the wind, 
for Greenwich lying to the south-east of the chiof 
part of London, and having also large manufac- 
turing establishments on its northern side, is greatly 
shaded by cloud, probably in a great measure due 
to smoke, when the wind blows from W., N.W., or 
N., while at Kew, which is situated to the west of 
London, and is remote from factories and shipping, 
enjoys a larger percentage of sunshine with these 
winds. With winds from the N.E., S., and S W., 
Kew has but slight advantage over Greenwich. With 
E. and S.W. winds the London smoke is driven over 
Kew, and its presence in reducing the transparency 
of the air is evident in the diminished amount of sun 
recorded, the quantities being only 81 and 65 per 
cent. of those registered at Greenwich. 

„% Account of the Atmospheric Disturbance which 
took place in lat. 21° N. and long. 25° W., on Jan. 
27.28, 1877, by J. H. Carden. 

“ Notes on Some Remarkable Cloud Formations 
Accompanying Sudden and Frequent Changes of 
0 and Wind, by Capt. W. Watson, 

M. S. 


ROYAL INSTITUTION. 
Minute and Low Forms of Life. 


HE third and last lecture of the Rev. W. H. 
Dallinger’s course was given on Tuesday week. 

The ing discourse had described the delicate 
details discovered by the use of the very highest 
magnifying powers, which reveal themselves in the 
life-history of two of the minutest putrefactive 
organisms known; and it was shown by persistent 
following that they originated—like all the orga- 
nised gs above them—in inexpressibly minute, 
but still demonstrable, germs or spore. The lecturer 
now contended that it was a moet important matter 
to determine whether these germs could resist the 
action of heat better than the adult. He had 
already explained how he tested this by means of 
the exposure of the demonstrated germ to dry heat. 
By the very careful application of this in the case of 
the newly-discovered organism, described first in the 
last lecture, he demonstrated that the germs which 
it produced could resist successfully a temperature 
of 250° F. But this method of heating has one 
objection: it differs from the method employed in 
testing the heat-resisting power of the adult. That 
is tested in fluid; and the power of vital 
resistance may be greater in the one con- 
dition than the other. Yet to practically demon- 
strate that germs, seen to be on a given plate 
of glass before heating, will or will not develop 
after the endurance of a certain degree of heat, no 
other method is conceivable. But the lecturer had 
been surprised to read in a recent paper by Dr. 
Bastian, On the conditions favouring fermenta- 
tion, &c., that he considered this heat-testing of 
germs in fluid perfectly easy.” He told us we 
had nothing to do but to put one or two drops of 
the fluid into a small tube. . . hermetically seal 
it, and then heat it for ten minntes or more to 
different degrees before subjecting the fluid to a 
3 microscopical examination.“ Mr. Dal 
inger said that this method was doubtless per- 


fectly easy,” but at the same time perfectly 
. What we really need is to quite 
certain that the germs, in a freshly emitted con- 


dition, are in the drop of fluid we are examining. 
Doubtless germs in various stages of develop- 
ment would be in any given drop, and frashly 
emitted spore might be; but in sucha case negative 
results could bave no conceivable value. The fact 
that even vegetable seeds in an undeveloping con- 
dition can resist very high temperatures is now 
demonstrated ; but the same seed in a developing 
state is destroyed with a very slight elevation of 
temperature. For practical issues, then, we must be 
sure before heating that the undeveloping germ is 
there, and for this purpose we can only use the 
method of dry heating. The lecturer had, however, 
employed a method for comparing the difference of 
temperature at which the germ is destroyed in dry 
air and fluid respectively. It depends upon the 
use of extremely delicate glass apparatus, so oon- 
stracted as to allow the effect of heating to be 
directly seen with the lens, without the withdrawal 
of fluid from the vessel in which it bas been heated, 
and was fully described and illustrated. It also 
admitted of the direct testing of the point of tem- 
perature at which the adult is destroyed. And by 
a series of controlled experiments this was shown to 
be 142° F., after which temperature no adult of the 
special form in question ever survived. Yet its 
germs in dry heat could resist 250° F. By an 
arrangement described the leeturer then made quite 
certain that the germs were in the apparatus, and by 
a series of experimenta first at the boiling point, 
secured by melted paraffin, and next by a digester, 
it was shown that the germs of this organism deve- 
loped, and were watched in doing so, after heating 
in the fluid to 220° F.; but this was the limit. Thus 
the difference of resisting power in dry heat is 
greater than that in a hot fluid to the extent of 30° 
F. But this is not a universal difference: for the 
same metliod exactly was employed by Mr. Dallinger 


organisms of the same series. He was able to test 
ita application to three of the monads, which Dr. 
Drysdale and himself had worked out together, and 
whose death-point in a dry heat they bad detor- 
mined ; and he found that these three monads pro- 
duced germs which were killed at 38°, 32°, and 28° 
F. lower in fluid than in dry beat. But only one 
of them had its germs destroyed so low as the 
boiling point of water. But it must he manifest that 
the capacity in a germ to resist 220° Fah. implied 
protection. And one thing is certain: the optical 
condition of the germ is quite different when just 
emitted and when it has begun to germinate; in 
the course of an hour it is far less visible, because 
far more transparent. At the firat appearance it is 
nearly opaque. There is then, in all probability, no 
activity at allin the new germ. It is only when 
development begins that the circulation of the heated 
fluid takes places, and then it is that the too high 
temperature of the fluid destroys the vital process. 
But there is no fluid circulating in the undeveloping 
germ. It is inert—protected—and this has un- 
doubtedly been acquired in the struggle for exist- 
ence by beneficial survival. For when the nature 
and vicissitudes of the organisms are considered it 
must be of immense advantage to them. An instance 
was then given of the danger of assuming that, be- 
cause the adult organism is destroyed at a given 
temperature, auy reappearance of the organism 
itaelf, even though in a hermetically sealed vessel. 
is the necessary result of spontaneous generation.“ 
It was shown that Dr. Bastian had made such an 
inference in relation to a monad; but when the 
facts came to be tested, the monad was shown to be 
one that Dr. Drysdale and the lecturer had worked 
out, and that its germs are destroyed only at a 
much higher temperature than Dr. Bastian subjected 
the fluid that contained it, and therefore that it did 
not arise in the fluid“ spontaneously,” but arose 
from ita uninjured germ. The nature of the evi- 
dence which these researches give in favour of .the 
doctrine now accepted of the origin of species was 
then considered, and the lecturer showed that if this 
work was steadily pursued, even in the course of a 
human lifetime, evidence of development in living 
things might be clearly and fully given. 


A Darien Canal.—Upwards of a year ago an 
account was published of an exploration made across 
the Isthmus of Darien by an expedition under Lieu. 
tenant Wyse, of the French Navy, with a view to 
the construction of an interoceanic canal. The 
project originated with a sort of international com- 
pany, having its seat in France, and after the most 
careful exploration, carried on till quite recently, 
Lieutenant Wyse reported in favour of a line from 
the point of Gandi or Acanti, on the Atlantic side, 
along the valleys of the Tupisa and Tiati, to the 
river Tuyra, near where it discharges in the Gulf of 
San Miguel. Recently Lieutenant Wyse went to 
Bogota to negotiate with the Colombian Govern- 
ment for the concessions required for carrying out 
the project, and news has just been received that a 
contract has been concluded between the Govern- 
ment mentioned and the international committee. 
Among other conditions it is stated that the canal 
will be neutral, and be free to the commerce of the 
world. The company are to receive a grant of the 
land for 600ft. on each side of the canal, and, besides, 
a million acres in any part of the country they choose. 
Every facility will be given to obtain the use of the 
necessary material, and the work is to be completed 
before 1805. 

Healing Raw Surfaces.—Nearly a year ago Dr. 
G. F. Waters. of Boston, stated that bicarbonate of 
soda, if applied to a burned or scalded surface, 
promptly subdued the pain. He performed a some- 
what impressive experiment, to prove his discovery ; 
he scalded himself severely, on a space seven centi- 
metres bread, all round his wrist. The application 
of the bicarbonate immediately relieved the pain, and 
if all had gone well the burn would have been cured 
in a week. But the Doctor was careless. and per- 
mitted his caff. button to catch and tear the blistered 
skin, and further trouble of the same sort was caused 

friction on the edge of the cuff. The result was 
that while the rest of the burn was soon cured, the 
part thus torn became a troublesome, suppurating 
wound. Studying the cp habe Dr. Waters thought 
that possibly vegetable albumen might answer the 
same purpose that animal albumen is supposed to, in 
the formation of dermal scales. He proceeded to 
teat this theory by removing the scab from a portion 
of the wound, drying the surface with blotting-paper, 
and then immediately applying the white juice of the 
common milkweed (Asclepias syriaca). Space after 
space of the sore surface was thus treated, each por- 
tion being allowed to heal successively before the 
next part was tried. According to the depth of the 
sore, the time of healing varied from twenty-four to 
thirty-six hours, bat in each instance new skin 
formed completely across. The doctor states, as to 
this new discovery, that the only essential point is to 
dry the wounded surface gently and thoroughlv with 
blotting-paper before applying the milkweed juice. 
From the description it appears that after the juice 
was applied, and while the healing wasin progress, n 
piece of blotting-paper was also used to cover the 
surface. 


SCIENTIFIC NEWS. 


eG — 


TH founder of the Cleveland iron trade, 
Mr. Henry William Ferdinand Bolckow, 
M.P., died on Tuesday last week at the age of 
72. Born in the Duchy of Mecklenburg, he 
commenced his career in a merchant’s office at 
Rostock, where he found, as a fellow-clerk, 
Christian Allhusen, whose brother was settled 
at Newcastle-on-Tyne. The two friends left 
Germany, and after serving for a time in the 
business already established by the brother, 
they commenced for themselves as C. Allhusen 
& Co., commission agents. In 1841 Mr. 
Bolckow retired from the firm in possession of 
a considerable sum of money, and, in conjunc- 
tion with Mr. Vaughan, began those under- 
takings which have done so much to create the 
Cleveland iron trade, and to develop Middles. 
brough. This is not the place to detail the for- 
tunes ofthe firm. It must suffice to say that in 
spite of difficulties Bolckow and Vaughan pros- 
pered, and the business grew to such proportions 
that in 1865 it was converted into a company, the 
shares of which were easily distributed, So 
much had Mr. Bolckow done for Middlesbrough 
that he was elected its first mayor, and has 
since been twice returned to represent it in) 
Parliament. We believe it was mainly due to 
his personal influence and exertions that the ` 
Tees was converted from a shallow stream into 
a fairly navigable and commerce-encouraging 
river. 


It will be seen from an article on our first 
page that Mr. Edison claims the invention of 
the microphone, and in asserting his claim uses 
language which is unusual amongst English- 
speaking scientists. Just as we were prepar- 
ing for the press we received the letter from 
Mr. Preece, which appears on p. 393. 


It is proposed to present Mr. Le Neve Foster 
with a substantial testimonial in money, in re- 
cognition of the judgment, zeal, and energy 
he has devoted to the interests of the Society 
of Arts during the quarter of a century he has 
held the secretaryship. 


The present year promises to become re- 
markable for extraordinary falls of rain, which, 
besides demonstrating the insufficiency of the 
metropolitan drainage system, show how hope- 
less it is to attempt to prophesy the weather. 
The storm of Sunday last was exceptionally 
severe in some parts, O0'l0in. of rain falling in 
one-half minute, or at the rate of 12in. per 
hour. Exactly an inch fell in the ten minutes 
between 1.57 and 2:7, and the totals of 2°44in. in 
40 minutes, and 2°34in. in half an hour, are re- 
markable by their rarity. Those amounts were 
registered by Mr. G. J. Symons, at Camden- 
square, where 3·28in. of rain fell in one hour 
and a half. So local was the storm, however, 
that its limits are almost sharply defined by 
the rain-gauges. At Hamilton-terrace, St. 
John’s-wood, the amount registered was 0°34, 
at Hampstead (Squire’s Mount) 0:35 ; at High- 
gate Nurseries 0'40, and at the Orphan Work- 
ing School, Haverstock-hill 056; a line con- 
necting these places shows the fringe of the 
storm: but further south and east its full fury 
was experienced, as already mentioned not less 
than 3}in. being registered at Camden-square, 
and about 2łin. at two stations in the Camden- 
road. Camden-square, it may be mentioned. is 
about a mile from Haverstock-hill, and a short 
distance to the north of what might be termed 
the iron- yard of London—the large area 
covered by the metals of the Midland and 
Great Northern goods stations. 


At the conversazione of the Royal Society on 
Wednesday week, one of the most interesting 
and most popular exhibits was the phonograph 
—Edison’s patent being exhibited by the sole 
licensees, the London Stereoscopic Company, 
and a specimen phonograph by Mr. Shelford 
Bidwell. Many of our readers will be pleased 
to hear that in the opinion of many good judges 
the articulation was better in Mr. Bidwell’s - 
phonograph than in that exhibited by the 
company. Experimenters who have failed to 
obtain such a result, may take the hint, and try 
again. 

Me. Ashbury. of Balsall Heath, Birmingham, 
is introducing Hornbostel’s patent oxygenated 
blast into this country. The apparatus, in con- 
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junction with a Baker’s rotary blower, has 
been fitted to a forge at the works of the 
L. and S. W. R., Nine-elms, where it is to be 


experimentally tested. Toe invention consists : 


in conducting the blast through a vessel in 
which oxygen is rapidly and steadily generated, 
and the results are said to be not only economy 
from the greater heat, but facility in working 
iron by the purity of the surfaces produced in 
the forge. A similar remark applies to the 
melting of iron in the cupola, and for the re- 
duction of ores in the blast furnace. 


“The Major” has been asking the President of 
the Board of Trade whether be could exercise 
any authority to compel the Great Western Rail- 
way Company to refrain from putting into 
second motion” trains, which, having arrived 
at their destination, are supposed by unwary 
5 to have come to rest. Of course the 

oard of Trade cannot interfere, but the second 
motion is nevertheless a fact, and often 
causes travellers to fall, when they are imme- 
diately pounced upon by the officials for getting 
out of a train whilst it isin motion, and so 
frightened out of bringing an action for 
damages. The chain brake appears to be the 
worst of all, as might, however, be expected 
from its nature. 


Mr. T. Dunman is completing a “ glossary ” 
of biological, anatomical, and physioloyical 
terms, which will furnish the pronunciation, 
derivation, and definition of all those terms 
employed in that branch of science which treats 
of animal life. It will be a useful work, but 
what is wanted is a “glossary” of scientific 
terms, especially now that popular science is a 
feature in all kinds of serial literature. 


Profs. E. J. Houston and Elihu Thomson, 
whose reaction telephone we illustrated and 
described last week, have applied the micro- 
phone as a telephone relay or repeater, by 
attaching it directly to the diaphragm of the 
receiving telephone. The microphone, in this 
case, is a miniature consisting of three pieces 
of carbon arranged as described by Prof. 
Hughes, the blocks holding the pencil in 
cavities being cemented directly to the dia- 
phragm. The microphone produces such 
variations in the electrical current as to cause 
the original message to be repeated to any in- 
struments in circuit. 


Mr. Edison has, it is said, perfected the “ re- 
ceiver ” of the telephone, so that words spoken 
at a distance of 100ft. from the instrument 
have been distinctly heard many rods away. A 
difficulty was found in the fact that the other 
sounds made in the laboratory were also heard, 
but they did not destroy the voice of Mr. Edison. 
By “receiver” of the telephone it is meant 
that Mr. Edison has improved the transmitter 
so much that it is sensitive to sounds made 
some distance off. 


Prosecuting their researches on colour-blind- 
ness, Profs. Cohn and Magnus, of Breslau, 
have recently examined more than 5,000 chil- 
dren. Of 2,761 boys there were 76 who 
suffered from this blindness, or 2°7 per cent. 
Of 2,818 young girls, there was only one 
incapable of distinguishing colours. Further, 
@ curious fact was established. Among 1,947 
Christian boys, 42 were unable to make this 
distinction, or 2'1 per cent.; among 814 Jewish 
boys 34, or 4'1 per cent.; and among 836 Jewish 
girls, not one. These results seem to prove 
that in the case of girls colour-blindness hardly 
exists at all; and that among Jewish boys it is 
about twice as common as among Christian 
boys (though local influences might possibly 
affect the results). In this connection we note 
that M. Favre has lately been studying 
Daltonism in France; and he finds there are 
in that country more than 8,000,000 persons 
thus affected. The number of females affected 
is to that of males as 1:10. He says that 
nine cases of Daltonism out of ten may be 
easily cured in young subjects; the best mode 
of treatment being methodical exercise upon 
coloured objects. Mothers should be careful 
to develop the chromatic sense in their children. 
Examinations and exercises in colours should 
be conducted in all schools, &c. 


The singularly low temperature of fusion of 
the new metal gallium, and the wide limits 
within which it remains in the state of sur- 
fusion, have afforded M. Regnauld an oppor- 
tunity which he had sought in vain with other 


—— 


metals. 
metallic elements of which are solid and liquid 
gallium, connected by means of a layer of 
neutral sulphate of gallium dissolved in water. 
Notwithstanding the minute size of this hydro- 
electric couple (about 4 square mm.), it pro- 
duced a constant deflection of more than 40° in 
a fine wire galvanometer, the direction indica- 
ting that the liquid metal was in a state of 
negative tension, and the solid plate in one of 
positive; the former, therefore, acting like 


carbon, &c., in ordinary voltaic couples. 


He has constructed a couple, the two 


zinc, and the other like copper, platinum, 
This 
experiment manifests, in a very simple case, 
the influence exercised by the heat of constitu- 
tion of a simple metallic body on the energy of 
its chemical properties. 


The discoverer of gallium, M. Lecocq de 
Boisbaudran, was recently elected by the 
French Academy correspondent in the section 
of chemistry, in room of the late M. Malaguti. 


Apropos of a good deal that has been written 
lately about the poisonous or non-poisonous 
properties of salts of copper, an observation 
recently made by M. Balland on copper in 
oysters, is interesting. A number of so-called 
Portugal oysters, sent from Oran to Orleans in 
March, showed a remarkable green colouration. 
On being pressed against the palate they left 
a sensation of bitterness or tartness, and when 
placed in contact for some time with a well- 
cleaned plate of iron they deposited a thin red 
layer of metallic copper. M. Balland sought 
to determine the amount of copper by precipi- 
tation with an electric current; two oysters 
(without their shells) having been triturated 
and placed in a sulphuric acid solution, in 16 
hours 6 milligrammes of copper were deposited, 
and several other experiments gave this amount 
of about 8 mgr. for each oyster. Of the per- 
sons to whom these oysters were sent some 
rejected them on account of their colour, others 
took them, and without any injurious conse- 
quences. 


According to a recent German patent, M. 
Ewald, of Zittau, produces from jute, hemp, 
flax, nettle fibres, and tow of these materials, 
yarns and tissues which, in their appearance 
and technical properties, are like those made 
from wool, cotton, linen, and silk, but which 
are considerably cheaper. The treatment of 
the raw material involves two principal opera- 
tions: The first being decomposition of the 
fibrous bundle into elementary fibres; and the 
second a bleaching process, which is different 
for different kinds of fibre. (Further parti- 
culars will be found in Deutsche Industrie 
Zeitung, No. 23.) 


It is a remarkable and unexpected fact that 
the Chinese are beginning to work their own 
coal. The superstitions which have been an 
invincible obstacle to exploration of one of the 
great coal basins of the world, seem to be dis- 
appearing. A mandarin has obtained permis- 
sion to form a company for extraction of coal 
at a place about 180 kilometres from Chefoo, 
to employ the best approved machinery, &., 
and even to connect the mine with the sea by 
means of a railway. 


Under the egis of a large number of engi- 
neers, architects, and bankers, a permanent 
exhibition for building and industry has been 
opened in Frankfort-on-the-Maine. Besides a 
collection of all the objects connected with 
building (stone, iron, bronze, and zinc wares, 
machines, models, house telegraphs, &c.), the 
exhibition includes a depdt specially American, 
a collection of newly patented objects renewed 
quarterly, the model kitchen of the Frankfort 
Cookery Exhibition, and a periodically renewed 
collection of paintings. 

The owner of a large farm not far from 
Lancaster (Pa.) had lately an opportunity 
(according to the L. Examiner) of witnessing 
how an interloper is punished by the marten 
species of birds. A pair of martens had taken 
possession of a small box, and were building 
their nest. One day, while they were absent, 
a screech owl took possession of the box, and 
when the martens came home at night would 
not allow them to enter. The smaller birds 
were nonplussed for a while, and in a short 
time flew away, seemingly giving up the fight. 
But if the owl was of this opinion he was sadly 


are recorded 
: is capable of being graduated 
mistaken, for in a short time the little ones | desired to h 


returned, bringing with them a whole army of 
their companions, who immediately set to work, 
and procuring mud, plastered up the entrance 
to the box. 
few days the box was examined, and the owl 
was found dead. 


They then all flew away. Ina 


Some experiments lately made by M. Schuh- 


meister on the heat conductivity of cotton, 
wool, and silk, by a method similar to that em- 
ployed by Stefan for determining the conduct- 
ing power of gases, have led to the following 
results:—The heat conduction of air being 
considered = 1, that of cotton is (on an average) 


= 37, sbeep’s wool = 12, and silk = 11. Both 


the cotton and the wool were unwrought. The 
latter was washed merino wool; the silk was 
in the state of cocoon fibres. 


A target which indicates instantaneously to 


the marksman himself the exact result of his 
shot, has been invented by M. Mantel-Rieter, 
of Winterthur. He is content at present to use 
numbered circles, but the system can be easily 
adapted to any division of the target. 


The 
mechanism (which is still kept secret) is placed 
behind an ordinary target; the shock of the 
ball produces a mechanical contact, and closes 


an electric circuit, so that an index at once 
rises from a table at the side of the marksman. 
This table is divided, like the target, into 
numbered concentric circles. 


Four holes are 
pierced in each of the zones, in the direction of 
two diameters at right angles, inclined 45° to 


the horizon; the small circle in the centte has 
only one hole. 


When a ball strikes the target 
a number is presented automatically on the 
table, in the hole corresponding to the quarter 
of the zone touched. At the same time there 
rises on the right side of the table a small 
card, bearing the same number, which may be 
delivered to the marksman. By a simple 
mechanism the numbers are pushed in again, 
and the target is ready to indicate a fresh shot. 
The inventor is constructing a second appa- 
ratus, in which the table will indicate not only 
the numbered zones, but will give a complete 
image of the target, so that the marksman may 
judge more certainly as to the point he has 
struck. All the balls which reach the target 
are retained in it. 


A new rifle, devised by MM. Krag and 
Pettersson, has (we learn from Revue Maritime 
et Coloniale) been adopted in the Norwegian 
navy. It is of the repetition type, but differs 
from most repetition rifles in that the intro- 
duction of the cartridge does not take place 
automatically, but requires a particular move- 
ment to be made. The magazine may contain 
nine cartridges, so that, with the cartridge in 
the chamber, ten shots can be fired without 
reloading. 

The use of the compass on board ships made 
of iron, or charged with magnetic matter, is 
known to be attended with considerable diffi- 
culty. Up toa certain point the indications of 
the instrument may be corrected by addition 
of magnets in certain positions determined by 
experience, or ascertaining. by calculation, the 
disturbing action of the ship. But these cor- 
rections, good in one locality, are influenced by 
the magnetic climate, and so vary in the course 
of a voyage. Besides, a slight displacement of 
magnetic masses on board will change all; 
thus, in some steamers with telescopic funnels, 
it is found that the compass gives different 
indications, according as the funnel is drawn 
in or out. In view of such facts, M. Faye has 
lately suggested a new mode of determining a 
ship’s route at sea—viz., by means of the log. 
With the sextant the angle is taken which the 
cord of the log makes with the direction of the 
sun or a star, and thus the ship’s direction is 
determined. The method seems to deserve 
experimental trial. 


The Microphone.—Mr. Th. Wiesendanger has 
improved the microphone we described on p. 365, in the 
direction indicated by the remark that a oe wire 
answered as well as the carbon rod. A small bar of 
brass with a sliding weight renders the microphone 
adjustable to adapt it to louder sounds, whilst it 
still retains ita marvellous sensitiveness. The 
“sound made by the fall of a small piece of paper 
on the platform of the microphone is heard as a dis- 
tinct tap in the telephone, while every noise made 
in the house, steps in the room, and even whispers, 
by the microphone which in this case 
to the sounds it is 
ear. 


JuNE 28, 1878. 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of 
our correspondents. The Editor r requests that ali 
communications should be drawn wp as briefly.as possible. j 

All communications should be addressed to the Editor of the 
— Mxcuanic, 31, Tavistock-street, Covent-garden, 


All Cheques and Post-office Orders to be made Payabl to 
J. PASSMORE EDWARDS. 
„In order to facilitate reference, Correspondents, when 

* ’ ’ 
speaking of any e inserted, will oblige by 
` mentioning the number of the Letter, as well as the page on 

` which it appears. 

“TI would have everyone write what he knows, and a 
much as he knows, but no more; and that not in thir 
only, but in all other subjects: For such a person may 
have some particular know ence of the 
nature of such a person or such a fountain, that as t. 
oth: r things, knows no more than what everybody does, 
and to a clutter with this little pittance of his. 
will un write the whole body of physicks: a vice 

trim whence great inconveniences derive their original.“ 
— Montaigne’s Essays. 
——+oe—— 


WHO INVENTED THE MICROPHONE? 


(14503. !—As you may probably in your next 
number give prominence to certain wild statements 
made in the American press respecting me, perbaps 
you will kindly publish the following ‘telegrams 
which have been sent to New York :— 


t To Ncrwin Green, New York. 

„Pray give the most absolute and unqualified 
denial to the statements made by Edison respecting 
me. Hughes has not brought out any thermopile. 
His microphone is quite a different instrument to 
Edison’s telephone. It was worked out without 
any communication with me, or information im- 
parted by me, in any way whatever. I knew 
nothing of it until it was shown to me, together 
with Professor Huxley and Mr. Norman Lockyer. 
I am in no way whatever a coadjutor of Hughes. 

“W. H. PREECE.” 


“J emphatically endorse every word of the above 
mes: age. “D. E. HuGHEs.”’ 


June 25, 1878. W. H. Preece. 


ADJUSTABLE MICROPHONE. 


[14504.]—I FORWARD for our readers description 
of a handy form of adjustable microphone that I 
have made, and find superior in many ways to any I 
have come across yet. Of course I give full credit 
to Mr. Lancaster’s neat and handy microphone and 
battery combined. I have made one, and it gives 
very good results, but many experimenters would 
prefer to have the battery separate, and others like 
to try various forms of the instrument, so it is to 
those that I address myself. 


In the first 
Ain. by 3in., polish it up an 
ebonising will be found in Vol. XXV., p. 644 and 
645). Underneath four corner pieces, two of which 
are shown at H H, Fig. 1. We next want to fix 
one of the carbon pieces on the board. In one 
corner of the board cut a square hole through, as 
at A, then get your carbon block and bore a hole 
half-way through it, making the hole wider inside 
(K, Fig. 1). The carbon block is sunk slightly into 
the hole at A, a piece of copper wire inserted, and 
melted lead poured into the hole, binding the carbon 
block on and making a good connection between it 
and the wire, which is then connected underneath 
to the binding screw at B. Then get a slip of thin 
latter brass about 2in. long by 3-l6in. broad, 
and punch two small holes in it, one at one end, C, 
the other in the middle, D. At the other end a 
piece of gas carbon, about jin. by in., by ĝin., is 
fastened by means of melted lead. The end, C, is 
then fastened down with a screw and washer; the 
carbon end in this position being about zin, from 
the carbon block. A small spiral is made with No. 
32 copper wire—this is put on a taper wood screw, 


lace I get a ro of zin. deal, about 
ebonise it (recipes for 


which is screwed through D till the two carbon sur- 
faces touch. If small sounds are intended to be 
shut out, the screw is tightened. It may, of course, 
be used with a soundboard if desired. Crux. 


SIMPLE FORM OF MICROPHONE. 

[14505 }—THINKING some of the readers of the 
ENGLISH MECHANIC would like particulars of a 
simple microphone capable of making the tramping 


of a fly, &c., audible, I inclose a sketch of one I have 


made which is extremely sensitive. All the battery 
it requires is a piece of carbon and zinc or copper 
and zinc, about 3in. square. with a piece of blotting- 
paper between, damped with vinegar. It answers 
equally as well as an expensive battery. F, Fig. 1, 


3 ELG g 


a box, size immaterial, say, 4in. square. Over the 
top is stretched a piece of vegetable parchment. 
AA, pieces of carbon filed to a knife-edge at top to 
support small stick of carbon, B ; C, piece of wood 
glued to AA and to parchment top; DD, wires con- 
necting AA with binding screws, EE. An old 
sewing machine needle makes a good drill for drill- 
ing the holes into which the wires, D, are wedge 
tight with the point of a pin. Fig. 3 is anotber form 
scarcely so sensitive as Fig. 2, but less liable to 
accident from flies walking over it. AA are two 
pieces of carbon about jin. square, fastened togetber 
by being glued to a thin piece of card which reaches 
about half-way up. The top of the carbon, in the 
centre, is cupped so as to hold a small pellet of car- 
bon, ranging in size from a mustard seed to a 
pea. BB, wires to binding screws. When all the 
connections are made, place a watch on the bottom 
of the box at G, and gently push the carbon piece, 
B, till it is almost falling over. A little practice 
will soon enable any one to get a very fine 
balance. The finer the balance the better the 
result. When the ticking of tbe watch can 
be heard distinctly take it out and place it on 
the top of box, resting the ring on the piece of wood, 
C. With a aera reas good telephone the ticking 
will be sufficiently loud to be heard across a good- 
sized room. For flies, cover the top with a bell 
glass, or put them in the box and close up the open- 
ing. When using a common pin instead of B, I 
have heard flies running about almost as distinctly 
as with the carbon. A human bair drawn across 
the parchment is heard as a rustling sound in the 
telephone. I need scarcely say that the experi- 
ments should be conducted in a quiet room, as the 
slightest conversation or movement affects the 
microphone and produces a jarring noise in the tele- 
phone. T. Cuttriss. 


NOTES ON OUR SATELLITE. 

14506.|—Virruvivus, LEE, AND DoppELMAYER. 
Appended is a diagram of these objects, the results 
of observations on 1878, March 15d. IIh. to 
11h. 50m., and 1878, June IId. 11h. On the former 
occasion the terminator lay along the W. wall of 
Schichard, whilst the summit of Reiner’s western 
wall was illuminated just beyond the terminator, the 
definition being good On the latter the terminator 
passed through Aristarchus, and along the W. wall 
of Mersenius. The definition was good, but wind 
rather troublesome. The 2.25in. achr. was used on 
both occasions, with powers of 132 (on March 15), 
and 115 (on June 11). 

These three objects are shown in the little chart 
(from Mayer), in Keith’s ‘‘ Use of the Globes,“ asa 
ring with a central mountain, in the place of 
Vitello, having an oval dark bay of about the same 
size close E. of it, which is, of course, the bay en- 
closed by the formation Lee. 

Doppelmayer is shown as a smaller, somewhat 
semi-circular (but rather angular), bay N.E. of the 


last. In a reduced copy of this quadrant (18in. to 
the moon’s diameter) from B. aud M.’s map, which 
I examined a short time ago, the region was repre- 
sented very imperfectly. In ‘‘ Celestial Objects,’’ 
Mr. Webb only mentions Vitello, which he says is 
unparalleled for having, within a second concentric 
rampart, a central peak overlooking the whole ring.“ 
In the index map he depicts the form of the region 
Lee as a ridge, but shows in some degree the form 
of the more ring-shaped portion, A, ia the subjoined 
figure, though it is represented too large: the riog 
of Doppelmayer, too, is shown complete, which it is 
not at present. 

Vitello is a ring of no very great elevation, but 
larger than is represented, proportionately, in the 
diagram with which Mr. E. Mawe-Smith has sa 
kindly favoured us (letter 14388, p. 290). This 
crater contains a central mountain, «, which is sur- 
rounded, somewhat closely, by a ring, omitted in 
the sketch of Mr. Mawe-Smith. Upon its N.E. 
wall, upon the last occasion, I saw what I take to 
he a hill, or tower. 4. Vitello is not circular, but 
flattened on W.N.W. side. 

Lee is actually composed of portions of the walls 
of two large rings, A, about the same sizeas Vitello, 
and B, W. of A, nearly as large as Doppelmayer. 
A seems to be of more recent formation than B, 
through whose eastern wall it has broken. I did 
not see, on either occasion, any trace of the three 
objects depicted upon the western wall of B by Mr. 
Mawe-Smith. The surfaces of A and B both seem 
to be at the same level (this which I am now re- 
ferring to is what I noted upon June 11), and that 
more depressed than the surface of the Mare 
Humorum close bordering upon it; the edge being 
bordered by », which does not appear to rise as a 
bank from the Mare, only from the floors of A and 
B. is a short ridge connecting Lee with the for- 
mation Doppelmayer, which I will describe pre- 
sently. Upon March 15 I suspected two objects at 
the points marked by the Hebrew Aleph and 
Beth, upon the floor of B. The elevation of A is, 
oe not very great, much higher than that 
0 


Doppelmayer is a partially destroyed ring, little 
more than half of which is now in existence, having, 
apparently, like the rings of Lee, Fracastorius, Le 
Monnier, &c., suffered from an invasion of the 
maria, the sharp edges of the destroyed parts being 
rounded off, worn, as it were, by the sea. The re- 
maining portion is of somewhat considerable eleva- 
tion. The western boundary is left unmarked, save 
by the edge, ¢, of the more elevated mare. The 


q | Ting contains a considerable central hill, y, which is 


encircled on the eastern side by a semi-circular ridge, 
3, the remainder apparently of a ring partially 
destroyed by the same influx which demolished the 
boundary of the larger ring 


DOPPELMAYER 


8 
~i 


MARF 
HUMORUM 


ə is a ridge leaving the northern wall of Vitello 
in a north-eastern direction, which, after an almost 
straight run, about ne to the diameter of Vitello 
bends suddenly towards the N.N. W., a line x (kappa) 
extending from the angle to the border of Doppel- 
mayer, marking the northern boundary of the 
slightly more elevated (above the general floor of the 
Mare Humorum) ground». àis a short ridge less 
elevated than the continuation of the ridge @ All 
the details „, , à, x, and c were first seen on June 
11. More sketches of this district would be very 
acceptable, ; 

In letter 14390 there are one or two errors :—Line 
2, above the diagram, è should be printed 8. In 
the diagram y is printed X. 

Frank C. Dennett. 

10, Terminus-terrace, Southampton, June 15. 


THE SUN’S DISTANCE.* 
[14507.]-—YET another change has been made in 
the determination of the sun's distance from the 
measures made by the British observing parties. 
The first estimate of about 93,375,000 miles was 


* Times, June 22. 
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diminished sometime since, as your readers were in- 
formed to about 92,800,000 miles—a satisfacto 
approach towards the value (about 92 1-3rd millions 
which other measurements have shown to be 
approximately correct. We learn from the Green- 
wich report that the present estimate from the 
British observations is about 92,600,000 miles. This 
result, unlike the result first published, is a satis- 
factory one. 

The photographic work ended in failure, the dis- 
tances deduced from the best measurements being 
not far from 100,000,000 miles—a result hopelessly 
incorrect. 

I would commend to the special attention of 
students of astronomy Professor Newcomb’s discus- 
sion of the subject in his recently- published Popu- 
lar Astronomy, a work in that respect and other- 
wise of great value. Albeit I must warn your 
readers against the certain statements made by the 
critics respecting this work. 

Despite Professor Newcomb’s acknowledged skill 
as a mathematician, the book is not, as they assert, 
absolutely free from mistakes. Strangely enough, 
such specially mathematical subjects as the tides 
and the precession of the equinoxes, are among those 
which have been quite incorrectly dealt with. If 
this is not noted we shall have all the smaller popu- 
lar astronomies repeating these imperfect explana- 
tious, the errers in which are by no means obvious, 
though really fundamental. 

Richard A. Proctor. 


SUNSPOTS. 


[14508.]—On May, 21d. 5h. 30m., I found one 
small macula spot on the disc, the umbra ratker 
pale, and the penumbra rather narrow. The granu- 
lation of the disc was very visible, very Apena y 
round the spot. I was using a very deep bluis 
tinted screen. 

May 26d. 7h., two J maenla spots had come 
round the E. limb, with a good deal of facula 
mottling between them. Beth spots followed a rule 
which I have often noticed with sunspots—to have 
by far the greatest extent of penumbra S. of the 
umbra: two or three bridges of light were thrown 
across the penumbra of the more eastern larger 
spot. May 3ld. 5h. 15m., when the spots had 
passed the solar meridian, I found the larger one to 
consist of a mass of no less than 11 umbræ in one 
very faint penumbra. Eight of the smaller umbre 
were situated N. of the largest one, which was appa- 
rently divided into three parts by bridges. Consi- 
derably W. of the large group were two smaller 
spots, the northern of which was double. Near the 
E. limb there was a good deal of facula, which oon- 
tained two grey (tinged with brown) blotches, indi- 
cative of spots to become visible at a later date. 
have not looked at the sun since. 

Frank G. Dennett. 


SUNSPOTS — OPTICAL ILLUSION — 
DOUBLE STAR NEAR 1 GEMINORUM. 


[14509.}—I am obliged to Mr. Markwick for 
pointing out my almost inexcusable slip concerning 
the sunspot of April 7. On looking into my notebook 
I find I too saw this dwarf spot, which I had entirely 
forgotter.. At 11 am. I did not notice it, but saw 
some very faint faculs, which I had seen for the first 
time near the E. limb on the 4th, aud which I 
thought to be tbe remains of the spot group which I 
had last observed on March 16, but at noon (April 
7) I saw an “extremely minute spot in the faculm 
before mentioned; it was seen with the utmost 
difficulty on the white paper screen.” About 3 p. m., 
when I again observed the sun, I could not pick it 
up, though the sun was clear from cloud, &o., at the 
time. This agrees with Mr. Markwick’s supposition 
of the little spot’s very rapid disappearance. 

In connection with the phenomenon mentioned in 
letter 14459 I remember one afternoon, some little 
time ago (I have not my notes of the occurrence by 
me, 80 cannot refer to exact day, hour, &c.), turning 
my 2 Sin. telescope on to the moon, it being still 
broad daylight, when I was greatly astonished to see 
every crater and other concavity on the disc as 
decided and strongly-marked converities; all the S. 
portion of the mcon appeared, in fact, covered with 
many closely-packed domes. I stared for some time, 
trying to reason myself out of this extraordinary 
illusion, for of course I knew that illusion it must 
be, but in vain. I fixed my attention on a single 
formation, and tried to force it to appear as I knew 
it should appear, but the dome-like effect persisted. 
I got up, walked about, shook myself together, 
sat down again, looked through the telescope, 
and—saw just the same appearance still. I then 
substituted a terrestrial eyepiece, power about 40, 
and found that everything ap normal and as 
usual, so I went carefully over the telescope and 
first eyepiece, and, having cleaned and adjusted 
them, felt certain that I should now depress these 
obtrusive ‘‘ domes.” I was really very much annoyed 
to find them ns marked as ever, and aftersome more 
ineffectual observation I gave them up 48 a bad job, 
and waited till the evening tosee what would happen 
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then. I suppose it was about 8 p.m. when I in 
looked at the moon, with the telescope just as I 

left it. The “domes” had vanished, the craters 
were craters, and the moon was again the sane 
sensible luminary she had up to that afternoon, and 
has always since, appeared to me. I send this 
simply as a curiosity, aud will not venture on ex- 
planations of the phenomenon, which I leave other 
more competent correspondents to inquire into, 
should they think it worth while. It sohappened that 
there was no proper person available at the time 
who might bave examined into the appearance inde- 
pendently. I am not aware of any difference of 
condition in my own eyes at the times of observation. 
I may add that there is a certain engraving of, I 
think, a portion of the crater-full surface near 
Tycho in which my brother assures me he regularly 
and always sees tbe craters as convexities or 
“domes,” and I myself can make them appear 
either as concavities or convexities as I choose; 
whereas in the case of the moon itself no amount of 
reasoning or persuasion could make the ‘domes ” 
into craters. The effect of raising the craters was, 
I suppose (I did not specially notice it at the time), 
to make the illumination appear to come from a 
point exactly opposite where it really did come from; 
or could it possibly be that a mistaken but persistent 
idea of the direction of illumination raised the 
craters ? 


I beg to thank Mr. Espin for examining my double 
p 1 Geminorum, Mac. 


MR. DENNETT’S CAUTION TO YOUNG 
OBSERVERS. 

[14510.]—Tux phenomenon to which Mr. Dennett 
alludes in letter 14390 does not appear to be the 
same as Brick wall refers to in letter 14459. The 
cases adduced by Mr. Dennett are four objects seen 
at one time as depressions, and at another as 
hillocks, having used on both occasions an eyepiece 
to which he was unaccustomed. If I have misinter- 
preted his meaning in letter 14390, Mr. Dennett 
will doubtless set me right in a future communica- 
tion; also if the objects surrounding the four he 
specifies participated in the phenomenon mentioned 
—i.e., craters in the immediate neighbourhood 
appearing as elevations, and mountains as depres- 
sions. Itis a general appearance of this kind, seen 
over the whole moon, to which, I apprehend, “' Brick- 
wall“ refers, and with which I am quite familiar. I 
have no recollection whatever of connecting it with, 
or attributing it to, a change of eyepiece, but have 
rather considered it as a pseudoscopic eff ct, having 
its seat in my own eye, and warning me to cease 
from observing, the eye having becomo fatigued. 
Now, if the depressions mentioned by Mr. Dennett 


I | in Thebit, and on each end of Schröter's x, were the 


only objects affected, the appearance they presented 
of hillocks must have depended on something else, 
and not on using eyepieces to which the observer is 
unaccustomed, or to anything of a psendoscopic 
character. All lunar observers, from Schröter on- 
wards, have seen objects more or lesa of this doubt- 
ful nature. Many craters are opened on low cones 
which appear as hillocks when the visual ray from 
the side of the cone enters the eye; but when, from 
changes of libration, the epening is scen, they appear 
as craters. ‘' Young observers,” if they are really 
attentive to what they see on the surface of the moon, 
would soon find no difficulty in referring such 
phenomena as quoted by Mr. Dennett to their true 
source—viz., changes of libration, and need not 
trouble themselves about eyepieces to which they 
are unaccustomed, for it is clearly beyond the power 
of an eyepiece to change the appearance of a crater 
into that of a mountain. 

As to the psendoscopic effect, no one, after having 
once seen it, would think such appearances as men- 
tioned by Mr. Dennett could be explained by it. 
“ Brickwall”’ speaks of having distinctly seen an 
object as a circular concavity in one lunation ; 
perhaps in the next lunation he has seen it with 
equal distinctness as a convex hill. My own expe- 
rience certainly exceeds his, for I have seen 
Theophilus in its ordinary character as the fine deep 
crater which it is, and five minutes afterwards—not 
a month—it has been suddenly transformed to the 
appearance not so much of a bill as of—shall I give 
the simile as it occurred to me at the time >—a bun 
having a cross upon it. The depressed appearance of 
the fine central mountain—this pseudoscepic effect 
can be produced at will by allowing the light to fall 
the wrong way on any photogram of the moon taken 
near the first or last quarter. Young observers, 
whenever you may meet with an appearance of this 
kind, regard it as an intimation to relinquish your 
observations until your eyea once more attain their 
normal pewers of vision, for you cannot proceed to 
any useful purpose while elevations take the places 
of depressions, and depressions those of elevations ; 
but when you find that a well-known small crater 
assumes the form of a cone, you may rest satisfied 
that libration has more to do with the apparent 
change than either your eyes or eyepieces. The inti- 
mation is to determine the libration under which the 
cone only is scen, and that under which the opening 
is seen. W. R. Birt. 


Jung 28, 1878. 


TELESCOPIC APERTURES AND 
ss Shin. O.-G.”’ 

[14511.J,—I was certainly not aware that I had 
given more than one extract from Dr. Kitchiner’s 
Economy of the Eyes, Vol. I. The date of the 
volume is 1824 I may say that I should be very 
much surprised to find the drawings of Jupiter by 
the persons mentioned in the extract which was 
given resemble mine on p. 433, Vol. XXV., consider- 
ing the wondrous changes that take place in the 
planet even from year to year, leave alone 50 years. 
I am not going to dive into the depths of his second 
paragraph, or, indeed, going to argue with 
“ 8tin. O.-G.“ at all. Frank C. Dennett. 


MUSICAL TONES. 


(14512.]—In letter 14167 “H. C. K.” gives a 
musical passage from a violin suite, and asks to 
have the values of the flat and sharp symbols 
defined. Taking them in the same order as they are 
played, these values, expressed in the notation of p. 
509, Vol. XXV., and derived from the principles laid 
down by Helmholtz, are Cg, B2,, A83, F; These are 
values that would render all the intervals concerned 
tbe most consonant possible. The value of Ba, = 
B 155 as shown in letter 14486, p. 314. Speaking 
mathematically, the note required is one schisma 
higher than this. In the notation of p. 509 it is 
A, but the difference of these two is too small an 
interval to be detected by ordinary human ears. I 
may state that in this and similar questions I agree 
with Helmholtz, but I have very little acquaintance 
with the composer of the music quoted. I believe 
Leclair, the compeser, would play the music as here 
indicated, although he would not, perhaps, under- 
stand the notation used. J. 8. 

P. S.— Will“ H. C. K.” kindly quote volume and 
page of his previous letter on this subject as 
referred to in his present letter ? 


(14513.J—Tue answer to H. C. K.'s” letter 
(14467, p. 344) seems to me perfectly attainable on 
the harmonic theory, but on no other. 

The passage quoted is a modulation by enharmonic 
change from the key of C major to that of B minor, 
the modulation being effected by that “ protean 
chord, as Macfarren calls it, the minor 9th. The 
chord here consists of the following intervals: —G, 
the perfect 5th; E, the major 3rd; De, the minor 
9th; and Ba, the minor 7th (C$ being, as is so 
often the case, written for DP merely to avoid 
another accidental at D5, four notes further on). 
Let us examine the vibration frequencies of the notes 
of this chord on the harmonic theory. G is the 3rd 
harmonic of a fundamental C on the 2nd line below 
the bass staff, which note has at the normal pic 
61 vibrations per second. The value of G is there- © 
fore 3 x 64 = 192 vibrations. E is the 5th har- 
monic, and its value is 5 x 64 = 320. Do is the 
17th harmonic transposed an octave lower (called the 
minor 9th, the 18th harmonic being the major 9th). 
It is not, however, necessary for the present purpose 
to consider this question of Da. which is a debated 
one, as nearly all harmonists allow that the Bh—the 
note in dispute—is the 7th harmonic transposed an 
octave higher. The value of Be is then 2 x 7 x 64 
= 896 vibrations. The C above this Bo, being four 
octaves above the fundamental C, has 16 x 64 = 
1,024 vibrations, and the value of the Bb is there- 
fore § of 1,024 = 896. Now, the Bi is, by the 


diatonic. or so-called natural scale, 2 of 1,024 = 


960; and by the same theory Af is 16 of BO = 
16 * 960 = 900; and I am quite prepared, if neces- 


sary, to prove that the harmonic theory with 
the natural scale in respect of this interval of the 
sharp 7th; therefore the A$ is higher than the Bo by 
four vibrations per second—a difference which is 
perfectly perceptible at the pitch of the note in 
question, Helmholtz giving about one vibration in 
885 as the limit of audible differences, and the differ- 
ence in this case being more than four in the same 
number. | 

I am awars that it is the practice of violinists and 
horn-players to intonate the harmonic 7th rather 
sharper than its true pitch, in deference, as I believe, 
to the effect produced upon the car by the tempera- 
mentof organs and pianos ; these instruments being 
infinitely more often heard than any of the just ones, 
and consequently infinitely more potent in forming 
the cultivated ear. But, allowing this, the tempera- 
ment cuts both ways; it would make the value of 
the As over 906, so that the Bk could be sharpened 
10 vibrations, or about pth of a tone, without even 
then rising to the pitch of the AB. As, however, I 
understand H. C. K.” to look with a certain 
amount of contempt upon temperament, these 
details are for his purpose unnecessary. 

Ta conclusion, I would point out that the raising 
or lowering of a note by the ratio 25 : 24, called the 
dicais, is quite arbitrary and an expedient of tem- 
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perament (not equal temperament, the diesis being 
the difference between a major and minor 3rd. or 
between a limma and a minor tone). If H. C. K.“ 
knows Macfarren’s Lectures on Harmony he 
will remember that, on p. 216, it is stated, as a 
recognised fact, that violinists always play, and 
singers always sing, Bo flatter than Ag, so much so 
that when the black keys of the Temple organ used 
to be divided so as to sound both the sharp and the 
flat, tuned on mathematical principles, Mr. Hop- 
kins was obliged, in order to assimilate his accom- 
paniment to the intenation of the choir, to play the 
contrary note to that which was written on the 
score. A. Coates. 


THE PHYSICAL “GENERATION” OF 
HY PHARMONICS. 

14514. I Now write with the endeavour to 
satisfy those correspondents who cannot yet accept 
the hypbarmonic aspect of the relations of the notes 
as deserving of any consideration because these 
relations have been shown only in a mathematical 
light. It does not appear to them to be of any con- 
sequence that the two concords, the equally deter- 
mining elements, as I assert, of scale form, and of 
all the relationship of musical tones, are equally of 
the simplest possible mathematical constitution— 
the constitution of the one being the converse of that 
of the other, for the ratios defining one concord are 
the reciprocals of those defining the other. What,” 
say they, if these hypharmonics are the mathe- 
tical opposites of the harmonics? We can compre- 
hend harmonics, for Nature herrelf produces them 
without any reference to mathematics. We believe 
Nature to be independent of, and superior to, 
mathematics, but if it can be shown that Nature 
does produce hypharmonics, although the notion is 
somewhat absurd, we will accept them. The funda- 
mental tone of a string or pipe generates harmonics— 
that we all know, but did any one ever hear of its 
5 hypharmonics ?“ This mode of argument 

been preferred by objectors, ignoring the fact 
that we were considering the mathematics, not the 
physics, of the question. Nevertheless allow me to 
say I value highly the efforts of these correspondents, 
and I will endeavour now to meet their objections 
on their own ground, selecting the remarks of 
“ P. L.” (letter 13907) as typical of these objections. 
“ P. L.” writes:“ It seems to me that Mr. Jack- 
son's pet theory, as to the hypharmonic series, has 
not sufficient reason in it to be upheld. The har. 
monic series is founded on fact. A musical sound 
does really generate the 3rd and 5th of the scale, 
bat I have never heard that the return journey has 
ever been accomplished. Just as if a man could 
become his own great grandfather! Take the note 
Cı, it generates C, G, and El, and then we are asked 
to believe that E! generates E, A, and back again to 
Or- in fact, begetting itself after many generations.” 
It is all very well, P. L.,“ but you have outrun 
me. I have not yet given you this special occasion 
for the exercise of your sceptical faculty. I have 
not asked you to believe in the seeming miracle you 
describe, as I have not hitherto touched anything 
pertaining to the physics of the question ; but coming 
now to this physical aspect there is no knowing, let 
me tell you, what I may do if I only knew how far 
it is lawful to stretch the meaning of the word 
generate. 


For assistance in making my researches on this 
pioa question in music 1 have had recourse to 
- Helmholtz’s ‘‘ Sensations of a Tone” (Mr. Ellis’s 
translation), and on p. 70 I find the following in- 
formation respecting subtones (i.e., hypharmonics) 
in connection with the use of the professor’s reso- 
nators. Apply one (i.¢., a resonator) to the ear, 
and let a piece of harmonised music, in which the 
proper tone of the resonator frequently occurs, be 
executed by any instrument. As often as this tone 
is struck the ear to which the instrument is held will 
hear it violently contrast with all the other tones of 
the chord. This proper tone will also be heard when 
deeper musical tones occur. Such deeper musical 
tones are called the harmonic subtones [hyphar- 
monica] of the resonator. They are the musical 
tones whose periodic time is exactly 2, 3, 4,5, and 
80 on, greater than that of the resonator.” That is 
to say that, if the proper tone of the resonator is Ei, 
E?! will be heard when a musical instrament sounde 
any of ite hypharmonics, which are E A; Ei Ci, and 
soon. This experiment, though it does not make 
Cı accomplish the return journey spoken of by 
„P. L.,“ proves that there is as close and regular a 
physical relationship between a tone and its series 
of N as there is between a tone and its 
series of harmonics. But this is not enough probably 
for those whose musical science rests on the foundation 
harmonical generation. I will endeavour still 
further, therefore, to accommodate my view to their 
way of thinking by . some proofs that byp- 
onics are also susceptible of physical generation 
—that in fact they are not monstrosities, but as true 
an offspring of unconstrained nature as harmonica 
are themselves. 


e ee to Dr. Bombons e way atten- 
y reading the parugraph on pages 74, 75, it will 
be seen that Dr. Helmholtz has ascertained, in experi- 


ments with the pianoforte, that motion occurs in the 
strings of this instrument, the dampers being raised, 
when any of the partials of those strings are sounded. 
Thus C will vibrate if C! or di or other of its partials 
be struck. Now, itis evident that the uppermost 
tone of the hypharmonic concord is actually a partial 
of all degrees to the several tones of the concord ; 
consequently every one of these netes will respond 
when this partial, common to them all, is struck. 
Take for example the hypharmonic concord of El, 
which is El, E, Al, Ei, Ci Ag; these notes will all 
vibrate if E! only be struck. By the evidence, then, 
of Dr. Helmholtz we prove that this miracle of the 
generation of hypharmonics has been done ; and now 
I ask“ P. L.” to believe it, or rather to go to the 
pianoforte and perform it for himself. 

I will only add that I regard it as inexplicably 
strange that Dr. Helmholtz, above all others, has 
never perceived that the hypbarmonic or subtonal 
order of tones, as seen in its origin in the minor or 
hypharmonic concord, has as much to do with the 
structure of music as the harmonic order of tones 
has—a fact exemplified, at first hand, in the compo- 
sition of the so-called major‘diatonic scale. 


June 15. Fred. J. Jackson. 


FINDING THE INITIAL VELOCITIES 
OF BODIES THAT HAVE CIRCULAR 
MOTIONS ABOUT A CENTRE OF 
ATTRACTION, THE POWER OR EFFI- 
CACY OF WHICH I8 ABATED IN A 
DUPLICATE RATIO OF THE DISTANCE 
FROM THE CENTRE OF ITS EXERTION. 
{14515.+—-Ir has hitherto been considered that as 

the chord of a small portion, or arc, of the path of 

a body having circular motion so nearly measures 

the arc itself, and also as such chord may represent 

acd be equal to a portion of the path that a body 
would describe in a straight line if freed from in- 
fluence of central force, in same time as it would 
otherwise move through the same aro itself whilst 
under the influence of central force, we may accept 
the measure of a small arc and the time taken in 
describing it as data for finding initial velocity. 

This principle, of what I shall name taking the 
smallest measures, in order to find the velocity 
requisite to maintain circular motion, has led to very 
erroneous results, and such results, as only the 
peculiar character of circular motion, has prevented 
the mind detecting the errors of. 

c 2 


2 


In apply ing the doctrine of the“ parallelogram of 
forces to ordinary cases in which two forces shall 
act at right angles to one another, the mind at once 
recognises the fact that the resultant will be greater 
ts; but in the case 
of circular motion the mind become so habituated 
to accept the principle of least measures, and the 


than either of the two com 


consequently assumed equality of one component, 
initial velocity, with the resultant, circular path, 
that even in the half or the whole of a circular path 
it is generally accepted that no oorrections on 
account of the repetitions of the minute difference 
between a small arc and a small portion of a straight 
path that would be described under the influence of 
initial velocity alone, need be made. Consequently, 
we agree that a measure of a circular path will 
the measure of tho straight path that a body would 
describe if freed from the pull of central force ; in 
other words, we agree that the resultant of two 
forces acting at right angles to one another is but 
equal to one of the forces. 

The writer uses the term force where others would 
perhaps confine themselves to the term velocity; and 
so he represents circular motion as being the 
resultant of a force whose direction would at 
right angles to a line of descent, and whose measure 
would be velocity in a straight path, and of 
a central force whose measure would be as the 
time of fall to centre. It will be, perhaps, necessary 
to briefly point out there is as much foundation for 
this view of circular motion as for the view that is 
generally taken that circular motion is not the 
resultant of two forces, but of a central pull or one 
force, and a mysterious “‘ velocity, which is neither 
the measure nor the cause of ‘‘ foree.” 

Now, the mind cannot separate or disassociate 
matter from any of its qualities; the mind, in fact, 
only knows of matter by its qualities, and we must 
accept it that it is reasonable to suppose that matter 
haa always possessed the qualities we are now 
cognisant of, and that when matter may have been 
put in motion it would be in possession of the 


quality to which we give the name of attraction, 
and that such quality would control and guide 


motion, so that equally as well as those who say that 
% planet has motion in a straight path, but the 
sun’s pull of attraction deflects it from the straight 
path,“ the writer may say ‘‘a planet, because of 
attraction, is falling to the sun, but a force over- 
comes the ‘inertia of direction’ of its tendency to 
fall, and endows it with an ‘inertia of direction’ 
and tendency to move ina straight path at a right 
angle to line of descent to centre, the resultant 
being circular motion.“ Indeed, just as much as we 
know that to move a body at the surface of the 
earth in a direction at a right angle to a radius we 
require to apply force, which force may be measured 


by the formula a = $, 80 we have knowledge that 


g 
at the summit of the highest mountain, and even at 
the distance of the moon, if we wished to move a 
mass in a direction at a right angle to a radius of 
the earth, we would bave to apply foroe, and we 
could find measure of such force by using a modifi- 
cation of the foregoing formula, which modification 
would be 
vs 

2g. 

D. in semidias. of E- 


2g. 


— 


ue D. in semidias. of E? Or ( 


s; and we know equally as well that when we bad 
set a mass in motion at distance of moon from the 
earth that it would be capable of giving out again 
the same energy that we communicated to it, just as 
we know a mass in motion near the earth’s surface 
would. 

The writer will now endeavour to show that the 
principle “ of taking the greatest measures in order 
to find initial velocity (or the measure of the force 
that would cause a body to maintain circular motion) 
should be used. Axiom: If a body be moving under 
the influence of a force at a certain rate of velocity, 
and said body be also acted upon, or solicited, by a 
second force whose tendency shall be constantly ina 
direction at a right angle to the path the body will 
(under the influence of the two forces) describe, then 
the initial velocity of the one force whose tendency 
would have been to cause the body to have moved in 
a straight line, will be neither retarded, nor will it 
be accelerated. 

Let A and B be two bedies that shall have mutual 
attractions and circular motions about one another, 
and about E asa common equidistant centre. It 
may be shown that such bodies are each under the 
influence of or acted upon by two forces. That each 
is acted upon by a force whose tendency is in a 
direction at a right angle to the line of motion each 
body would have if under the influence of attraction 
alone, and each is acted upon by the force of attrac- 
tion whose tendency is 3 in a direction of 
a line joining the two, but which direction is con- 
stantly changing, although at same time constantly 
towards the centre of motions, and constantly at 
right angle to the motion of each in its path. 

Also, that such forces and their magnitudes will 
be as A Cand B D, and A B or BA, and that A C 
and B D will each be equal to A Bor B A. 

Take the case of body A, the force of B’s attrac- 
tion for itis constantly changing its direction, but is 
always acting at a right angle to the path described 
by A; consequently, the initial velocity of A (as by 
axiom) will not be altered; then, as A moves to 1, 
whilst B moves to 2, the measure A 1 will be the 
measure of the path A weuld have travelled through 
if under the influence of one ferce alone in the same 
time as it has travelled through the semicircular 
path from A to 1 under the influenee of two forces. 

The measure A 1 will also be the measure of the 
mutual attractions of the bodies A and B, for as we 
are allowed to represent equal forces by equal lines, 
then equal lines will represent equal forces and A 1 
or A C, which is the force tending to cause A to 
move in a straight line, being equal to the diameter 
of the circle of motion, or equal to the line connect- 
ing A and B, the line A B must represent a force 
equal to A C, and constantly acting in the direction 
A B or B A, but the force that would act thus would 
be the force of mutual attractions of A and B—that 
is, if A were fixed, B would fall to A in same time 
as A would otherwise move uniformly to C, or 
through space equal to A C, and if B were fixed, A 
would move to B in same time as B would otherwise 
move to D, or through space equal to B D. 

The measure of A Cor of A 1 will, therefore, be 
the greatest measure of force required to act at a 
right angle to line of descent to centre during the 
time that A would take to fall to distance A B, in 
order that circular motion may be maintained. 

Now, although if nought else but two equal masses 
existed in space, their motions and their forces would 
be as stated ; in actual faet, we have to deal with 
cases of revolutions about centres of attraction and 
not abont common centres, as, practically, the 
common centres of motions of planets and sun lie 
in sun’s centre; the question then, is, how are we to 
find the greatest measures of velocities in such 


cases. 
The law that “ centrifugal is to centripetal force 
as velocity in a given time squared, divided by the 


diameter, to the space through which a body moves 
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in falling from a place where it was at rest in the 


same time,” will afford us means of arriving at such 
“ greatest measure required. 


Formulating this law we have E = 25 and, 
(2) 18. 
erall . aS i 
generally, = OOF = gravity. 


Taking the case of a body having circular motion 
at dictance 1 from a centre, the time of fall to centre 
will beas 1, and G, or gravity, as 1, then applying 


the foregoing formula we have — G or 1, and 


consequently v = 2./2 —that is, velocity will equal 
the chord of a quadrant of the circular motion, or 
will likewise equal the diagonal of the square on 
the radius, and generally velocity will equal 


2 
E when A equals time of fall to centre. 


It follows, then, that the time in which a body 
completes one quarter of a revolution, whilst main- 
taining circular motion, is as the time the body 
wonld fall to centre of motion, if under the influence 
of attraction of gravitation alone. 

Below is a table showing the distances, times of 
falls to centre, periodic times, velocities, centrifugal 
forces, and gravities of four cases of circular motion 
about a centre, whose efficacy or power of attraction 
is diminished in a duplicate ratio of the distance 
from the point of its exertion. 


circumferences by the squares of the times, in order | ten parts water are differently affected. 


While this 


to get the squares of the velocities, for even if the appears to increase the polarising power of the 
squares of circumferences are as the squares of their | starch from cereals it entirely destroys that of all 


radii, tbat is no reason why the lesser may be 
exhibited for the greater in the particular work be- 
fore us, and the square of velocity can only be found 
by dividing the square of a circamference by the 
square of number of seconds. There is also an error 


in using the formula Ya G., as = = g and not 
G., and it is Ja. that equals G. 


Even admitting for the present that velocity is to 
be a measure of motioa in a circular path in a cer- 
tain time, aud taking the cases of the planets at 
supposed distances of 1 and 2, then by the quoted 
aA We but after allowing correction in division to 


obtain V2, we bave at distance 1 6 12 = V, and 
consequently : i equals centrifugal force and 
gravity ; at distance 2 3 V, and conse- 
quently 2 equals centrifugal force and 


gravity; and, after using correct formula for cen- 
trifugal force, we have at distance 1 C f and G = 


6:2832? ; and at distance 2, do. do. == , 80 


that onh ugal force and gravity would be at a 
distance of 2 from a centre (if we accept velocity as 
usually found by measuring the circular path), near 
1-5th what they would be at distance 1 from a 
8 and not 1-4th as taught by the law of gravi- 
tation. 

It is quite correct when we know the value of the 
accelerating force of gravity in one second of time 
(as we do in the case of the moon’s motion about the 
aes use the formula— 


= E ee i E E 2 

r. distance in semidiameters of eartbꝰ 
but, in considering general cases of circular motions, 
and in considering the cases of motions of the 
planets about the sun, when we have no value of g 
at distance 1 from centre wherewith to compere the 
reduced values of g. at various distances, and when 
we have to deal with periodic times, and not one 
second of time, it is utterly wrong to apply the 


formula 7 = S „and we must fall back npon the 


trno formula for such cases, which formula, is 


a, z 
Time of falls 35 J * ne 
to Centre. |S 332 8 = | Centrifugal |» 2 
The squares of 2 f 4 % 8 forces F 
times of falls 8285 gt v7 aa 
A jare as cubes of f f Ba dia. 8 
distances. Sa F A 85 

Se S 

1 1 4 ES or 1˙4142 us or 1 1 

22 Vor 28281 113136 hea orl i or t 

— T 8222 
30.75 or 5105 |2078 IXE or 822 = or 19 3 
4% rs 89 or 707 I or 1.16 1-16 | V3 


The errors ın the usual method of constructing 
such tables may be best shown by quoting the words 
ef a modern writer when he is ibiting tbe usual 
accepted proof that the relation, observed by Kepler, 
between periodic times and distances is a necessity 
of the law that the force of gravity varies inversely 
as the squares of the distances. 

This writers words are:—‘‘ We may now oom- 
pare together the intensities of the forces which act 
at different distances, or on different planets, by 
means of the third law of Kepler. In order to do 
this, let us suppose that planets, moving uniformly 
in circles round the sun, be situated at distances 
from that central body proportional to the numbers 

1, 2, 3, 4, 5, &c. (A). 

To obtain the velocity of one of these planets in its 
circular orbit we must divide the length of the cir- 
cumference by the number of seco occupied by 
describing it, and to get the square of the velocity we 
must divide the square of the circumference by the 

uare of the number of seconds. But the squares 
of circumferences are as the squares of their radii— 
that is, in the present case, as the numbers— 

1, 4, 9, 16, 25. &o. 

Also, from the third law of Kepler, the squares of 
the times of revolution are as the cubes of the radii 
of the orbits—that is, in the present case, as the 


nambers— 

, 1, 8, 27, 64, 125, &. 
The squares of the velocities of the several planets 
ba therefore, be related to one another as the num- 


7 4 9 16 2% 
' B’ 27" 64’ 195’ 

Or as the numbers— 
1.1 1 1 


= 


&e. 


. 3. 2, 3, . B). 
And, as the force acting on each planet is measured 
by the square of its velocity divided by its distance, 
we shall evidently discover the law by which the 
inteneity varies from one planet to another by 
dividing the several numbers (B) by the correspond- 
ing numbers (A) —that is to say, the forces at the 
several distances (A) will be as the numbers— 
1,4, 4, , , & 

4 9’ 16 25 
Or inversely as the equares of the distances (A); 
an a way is the solar attraction law esta 

shed. 

Now, there are three errors in the foregoing— 


there is the error of accepting a measure of the the alcohol des 
rising power. This will distinguish potato starch 

s error of dividing the squares of the radii by | from every other instantly. _ I have also found that 

the square of the times instead of the squares of the | starches mounted in solution of one part salt and 


circular path as a measure of velocity; there is the 


5 or, as by the law of centrifugal force, we 
must compare the velocity, squared and divided by 
the diameter, with the space through which a body 
would fall in same time. 

Bearing in mind the law that the times of falls 
to centre are as the rules of distances (this is not 
Kepler’s law), and that at distance of l we must 
allow that G, or gravity, must equal 1, we may 
soon learn how the errors of present tables of times, 
velocities, and forces of planets have arisen, and we 
may also readily correct the. present imperfect for- 
mulæ that are applied to cases of circular motion. 

G. Pinnington. 

P.S.—The foregoing will explain the portion of 
my letter on finding the density of the earth, p. 295, 
where it refers to the true ity that maintains 
the moon’s circular motion. 


MICROSCOPICAL—-STARCHES. 


(14516.'—T us letter of “ B.” (14501, p. 373) bas 
paien me considerably, and I should like to ask 
or a drawing of his new combination of spot lens 
and polariscope. I have given a good deal of atteu- 
tion to starches recently, and one or two facts I have 
discovered may interest B.” and others. I have 
found that wheat and barley starch take a permanent 
stain from a few minutes’ immersion in Judson's 
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magenta dye. No other starch I have tried will do 
this, but maize starch stains with green, as does 
also the starch of the yam. After these starches 
have been dyed they require to be thoroughly dried 
and snoantel in damar, then the concentric markings 
and the hilum become very conspicuous. The starch 
of the potato does not stain ily, but an alcoholic 
solution of carmine dye stains the rings strongly, 
and thus renders them easy to see, but for some 
unexplained reason the alcohol destroys their pola- 


other plants, thus affording a valuable means of dis- 
tinction. Buta solation of 1 part nitrate of silver 
in 10 of distilled water has yielded the most im- 
portant results of any mounting medium I have tried 
for starches. Almost all I have tried show a 
granular internal structure when mounted in this 
and sufficiently magnified. I use a ToHes’ duplex 
1-10in., and an E eyepiece, illumisating with a 
truncated parabola; with tube drawn out I have 
then a pora of 6,000 diameters. The nitrate 
apparently deposits on internal cell walls, rendering 
them visible when otherwise not so. The cells of 
potato starch are square, the interior looking like a 
section of cork. Those of wheat are about twice as 
long as wide, and those of barley starch are trian- 
gular. I am preparing drawings of a variety of 
starches under different modes of treatment, of 
which I inclose copies of two. Fig. 1, stru ture of 
part of grain of potato starch; Fig. 2, structure of 
part of grain of barley starch. I should be glad to 
send B.,“ or any other correspondent, some illus- 
trative slides, if they advertise address, and will pay 
carriage. George Sims. 


A POLABISCOPE SPOT LENS. 


(14517.]—I Have read B. s description of the 
above with intereat, and would be glad of further 
details an to the arrangement of the apparatus he 
uses. Would he be kind enough to give as a dia- 
gram of the several parts? It will be a pity to let 
the matter sleep till the next meeting of the Royal, 
which will not be till November. II B.” does not 
wish to anticipate his paper, why not read it at the 
Quekett Microscopical Club, where he will find a 
few workers who are always pleased to welcome as 
a friend any one who makes an addition to the 
method of investigation at present in use ? x. 


[We have received a similar invitation from 
another scientific association, but were requested to 
ore it privately, which we were unable to 

0.— Ep. 


CHROMIUM. 


[14518.J—I THINK Mr. Streatfeild bas done right 
in bringing before us for discussion a subject which 
perplexes not only himself, but others who have 
attempted to master the peculiarities of the 
chromium compounds. Mr. Streatfeild evidently 
thinks, with myself, that since there are laws 
governing the high and more intelligible branches of 
science in general, and of chemistry as it concerns 
us, that there must, therefore, exist laws governing 
the more intricate portions. And, therefore, he has 
asked us to give our ideas with rd to the 
acidity of the bichromates. I note that he has given 
us CrO; as the formula for chromous oxide, which 
should be CrO, and chromium trioxide should be 
CrOz, but I take it that these are clerical errors. I 
wish to know in what manner the evolution of oxy- 
gen from chromic acid and chromates under certain 
circumstances affects the point in question. The 
difference in colour noticed by Mr. Grey (letter 
14436, p. 317) may certainly be taken for granted. 
But is it not likely that the bichromates act just in 
the same way as other acid salts. Given a solution 
of peor bichromate, nentralise it with potash, 
and we get a neutral salt, chromate of potassium 


KCrO, CrO + 2KHO = { oro + H0. 


And may we not, from theoretical grounde, view the 
preceding equation in this way? Considering the 
formula of potassium chromate as KeCrO,, and that 
of potassium sulphate as KSQ,, in the same way as 
we have one of the hydrogen atoms of the sul- 
phuric acid displaced by one atom of potassium, 
forming KHSQ,, so may we have KHCrQ, doubled 
when we get KsH2CreO, = KyCr0O,;, CrO; + H30. 


Theo. Pitt. 


HONBY EXTRACTOR. 


(14519.J—T Hx following very simple apparatus I 
have found perfectly efficient for extracting honey 
from combs without damaging them. It oan be 
made by any tinman, or, in fact, by any one who 
can use a soldering iron, and costs but a trifle com- 
pared to other extractors. 

It consists of a rectangular box of tin or zine, 
15$in. long, llin. wide, and 2in. deep, inside mea- 
sure. The bottom is movable, and can be taken 
out to be cleaned, and is made of wire netting of 4 
wires to the inch, having a frame of strong iron 
wire soldered round the edge. It may be furtber 
strengthened by two diagonal iron wires crossing 
each other at the centre and soldered at opposite 
corners of the frame, they being on the lower side 
when the bottom is in the box, where it resta upon 
a ledge made to receive it. The lid may be hinged 
or not, but sbould have a hook to keep it closed 
when in use. It is much better not hinged. 

This box fits on and is soldered to a funnel, 
shaped like an inverted pyramid (made of very thin 
zinc to make it as light as possible), at the apex of 
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which there is a round tube, to be closed bya cork 
when in use. The handle is of thick iron wire, 
curved as shown in the sketch, and fixed at two 
places on each of the two longer sides of the box. 
Now take a stout bar of ash or other hard wood 
about 5ft. long and 2in. in diameter, on which the 
oop of the handle will fit, aud fix with screws a 
strong iron hook on one end, and into any upright 
post drive a strong iron staple, about 3ft. from the 
ground, and the apparatus is complete. 


ASH BAR 


VPRICHT POST 


* 


Having now a honey-comb from which we wish to 
extract the honey, if any of the cells are sealed they 
must be shaved off with a sharp thin knife, heated 
in hot water, care being taken not to bruise the 
comb, and it may now be placed apon the wire 
netting in tbe box, and the lid shut down. Having 
now passed the bar through the loop hook the iron 
hook into the staple, the operator holding the other 
end of the bar, letting the extractor hang about 
three feet fron his hands. 

By moving the stick, swing the extractor rapid] 
round abeut a dozen times, open it, turn the com 
over so as to take the honey from the other side. 
Again swing the extractor round the stick, and, if 
properly done, all the honey that was in the comb 
will be fonad in the funnel, and may be drawn off 
through the tnbe at the bottom. 

It is advisable to bind a piece of wire across the 
hook to prevent it slipping out of the staple during 
the operation. To learn to swing the extractor, 
first practice with it empty; also practice stopping 
it when the funnel points downwards, by catching 
hold of the iron handle with one hand; but no one 
will find any difficulty in using it after trying it once 
or twice, and having used it myself many times í 
very seldom found it throw out a grub or young bee, 
and never an egg, although I have used it many 
times for combs partly filled with brood. 

The measurements I have given are those I use 
myself, as it just takes the Woodbury frame in 
length, with which I always work, and is wide 
enough to take larger cembs, which I sometimes 
have from collateral and other hives ; but of course 
any one may vary them to suit their own fancy. The 
funnel may be 9 or 10in. deep, and the handle must 
be high enough to allow the lid to open. 

I firat saw this machine described in a little book 
called, The Italian System of Bee- Keeping, pub- 
lished at the Field office, but have made some slight 
alterations ested by practice with the machine, 
‘which I find an improvement upon the original plan. 


AN EARTHQUAKE AT LISBON.’ 


114520. TRR following may probably be interest- 
ing to some of our readers:—On Saturday, 8th 
June, at 11.38 p.m. (Greenwich mean time) we were 
startled by a rather severe shock of an earthquake. 
At the time I was in my workshop, which is on the 
ground-floor (I should here mention that the old 
palace is built en arches, somewhat similar to the 
Charing-cross station. Iam told the arches are to 
assist to some degree the rocking motion occasioned 
by the visit of earthquakes, which are by no means rare 
here. workshop is under one of these arches.) I 
then heard a steady ramblin i i 
coming down the avenue to 0. 
rumbling increased for some seconds, when I felt the 
lathe at which I was working give a lurch. I was for 
the moment spell-bound, and on looking round dis- 
tinctly saw coils of wire which were bung on the wall, 
weceding back to their original places, also a rattlin 
of chemical bottles, rie the sediment of h neste o 
‘dacquer in course of preparation was en up. 
These signs on a basement floor must be self-evident 
of the severity of the shock. On going upstairs I 
found the duration of the shock was beautifully 
‘recorded on a Thomson’s siphon. recorder, and on 
wneasuring calculated it to have lasted 7 to 8 seconds. 


Yesterday being in Lisbon (about 10 miles from here 
I made inquiries, and found only a slight sbock h 
been felt there but a few minutes previous to the 
time recorded by me. 
I should like to hear if any earthquake has been 
felt elsewhere about the same time. 
H. G. Cheesman. 


The Eastern Telegraph Co.’s Station, Quinta Nova, 
Carcavellos, Lisbon. 


ADULTERATIONS OF FOOD 
DETECTHED—8UGAR. 


{14521.)—T Hrs important substance is a con- 
stituent part of a number of plants. It is afforded 
especially by the su cane (Arunda saccharifer), 
it has a specific gravity of 1°6; it is soluble in about 
one-third of its weight of cold water, and is much 
more soluble in boiling water; it melts at 160°C. into 
a viscous colourless mass, which, on cooling, forms 
the solid known as barley sugar. Some of the moist 
sugar sold is very impure, caused by the dirty prac- 
tice of exposing the sugar in the window. In one 
sample I examined I found hairs, coloured cotton, 
fibre, sand, and minute sawdust-like fragments, and 
sugar insects (Acarus sacchari). Some of the cheap 
moist sugar contains salts of iron, which has the 
effect of blacking the tea used with it. 

The principal adulterations consist of the addi- 
tions of glucose and dextrine. Other adulterations 
are said to have been used, such as sand, starch, 
chalk, &c., but I bave only found them as an acci- 
dental impurity. The presence of grape sugar in 
cane sugar can be detected in the following manner : | 
Put into a flask 150 grains of the sugar to be 
tested, then add 300 of distilled water, 8 grains of 
caustic potash, and boil. If the sugar be pure cane | 
sugar, no change will take place (or it might take a 
green tinge), but if grape sugar is present the solu- 
tion will turn a brownish colour. 

Bat a more delicate test is that originally cou- 
trived by Trommer. Dissolve some sugar in some 
distilled water, and add a little sulphate of copper, 
and then add caustic potash in excess (an excess of 
potash is productive of no harm), and boil for a few 
minutes. If dextrine is present the liquid will be- 
come green, but if grape sugar is present the salt of 
copper will become reduced into the red oxide of 


copper. 

Another portion of the sugar should be diesolved 
in water and a small quantity examined ander the 
microscope, when sporules of sugar fungi, sugar 
mites, aod various other things equally nasty will be 
plainly seen. If iron is present a drop or two of 
potassic ferrocyanide will produce a beautiful blue, 
due to the formation of Prussian blue. 


. 
gg 


1, sugar mite; 2, ova of sugar mite; 3, hair; 4, 
sand ; 5, wool fibre; 6, minute splinters of wood. 
Albert Smith. 


CONTINUOUS BRAKES. 


14522.}~-I NOTICE in your issue of the 7th inst. 
a letter from C. E. S.” giving a wing and 
description of my automatic vacuum brake. Having 
before me a copy of Mr. Westinghouse’s own 
circular, dated April 8th, 1878, in which he (Mr. 
Westinghouse) has thought fit to compare my brake 
with his own, in a fair and impartial manner, (r) 
I cannot fail to notice that C. E. 8.’s’’ letter and 
drawing are merely a réchauffé of the statements 
and inaccuracies contained in that circular. From 
this fact your readers will be able to draw their own 
conclusions, and further remarks are not necessary. 

In order, however, that your readers may have a 
correct idea of what the ‘automatic vacuum 
brake is, I send you a drawing of it as applied o 
the Midland Railway, which, if your readers will 
compare with the illustrations given by C. E. S.” 
in some of his former letters, of the brake which he 
makes it appear he so disinterestedly upholds, they 


will be able to form a right jadgment of the simpli- 
city of the one and the complications of the other. 
The brake blocks are applied to and taken off the 
wheels by the lever, C. The two drums, A and B, 
are attached to the opposite ends of the lever as 
shown. The area of the drum, A, being greater than 
that of dram, B, the pressure of the atmosphere on 
A pulls the lever into the position shown for keeping 
the brake off, but when air is admitted into the pipe 
along the train by the driver, or by either of the 
guards, or by an accidental separation of the car- 
riages, the power of the drum, A, is destroyed, and 
the pressure of the atmosphere on drum, B. is then 
free to act independently on the lever, reverse ita 
position, and instantly to apply tbe brake. Just 
before starting it is necessary to withdraw the air 


I 
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from the pipes and drums throughout the train ; 
this is done by the driver opening the steam ejector. 
On the train being set in motion the ejector is shut 
off, and the vacuum is then maintained by the pump, 
which is worked from the engine. Air can be 
admitted into the pipe along the train, for the pur- 
pose of applying the brakes by simple cocks, one of 
which is conveniently placed within reach of the 
driver on the engine, and of the guards on each brake 
van. 

I also send you the results of some experiments 
made with trains of equal weight, fitted up with the 
two descriptions of brakes, which are sufficient to 
show the relative efficiency of the two systems, and 
to contradict ‘‘C. E. S.'s statement as to the time 
required to set my brake, which statement he seems 
to have copied word for word from Mr. Westing- 
house’s own composition in the circular above alluded 
to. With reference to the concluding paragraph of 
“C. E. 8.’s”’ letter about cocks at the ends of the 
carriages, in which he attempts to shew that the 
want of them is a defect in my system, I simply 
remark that if the action of a brake is to depend upon 
a porter turning a cock the right way I would 
rather net introduce such a dangerous element into 
my brake. Such a.cock might be left open when it 
should be shut, or it might be shut when it should 
be open, in which latter case the driver would be 
deceived by the gauge in front of him, and most 
disastrous accidents might be the result. 


EXPERIMENTS MADR WITH SANDERS’ AUTOMATIC VACUUM 
PRIES, ON THE GREAT WESTERN RaiLwarY, JULY 27th, 
877. 


fed) 3 f 
Total weight of train. Sia 3g 3 2 [Vacuum 
E SES fA 
a S. 8 8 Eg 
S | 

Tons. Cwt. Qrs. Yards. Seconds lb. 
166 9 0 45 157 15 | 100 
166 9 0 53 223 16 | 125 


Norz.— The vacuum in these experiments was the same 
as that used in every day working. 


EXPERIMENTS MADE WITH WESTINGHOUSBE’S AUTOMATIC 
COMPRESSED AIR BRAKE ON THE NORTE BRITISH 
RAILWAY, DECEMBER 22nd, 1876. 


4 d g Sag 2 a 8 aS. 
Total weight of train. a2 2 E E È E 
fu — Ss 
a S. 8 $ * 8 © 
—— — — — Ts — Tb oe. 
Tons. Cwt. Qrs Yards. |Seconds aq. In. 
166 10 0 40 183 16 90 
1668 10 0 50 259 18°75 | 101 
Norz.— The pressure ordinarily maintained in this brake 
is 601b. to 701b. 
Jane 19. R. D. Sanders. 


MIDLAND SPECIAL EXPRESS. 


(14523.]—I OBSERVE, upon page 352, that a corre- 
spondent mentions the ‘‘ special express which left 
St. Pancras for Scotland at 9.15 p.m. on Monday 
night, June 3. This train was the Duke of Argyll’s 
special express, and conveyed the remains of the late 

achess of Argyll, and also the ducal party and 
friends to attend the funeral. The train consisted 
of 2 Pullman sleeping cars, 1 bogie carriage, 1 saloon 
carriage, and 2 vans, or equal to a load of 10} 


398 ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 692. 


JUNE 28, 1878, 


ordinary coaches, and it was fitted throughout with 
the Westinghouse automatice brake. 

It has been stated, in some of the nowspapers, 
that the sperd at which this train ran was ‘‘ some- 
thing extraordinary.” The length of the runs 
without stopping is worthy of note, but the actual 
running speed was the same as the ordinary night 
express. The train, as far as it ran over the Mid- 
land line, was at first intended to stop at Leicester, 
Cudworth, Water-lane Junction, Leeds, Skipton, 
and Carlisle; but, by a special order, Normanton 
was substituted for Cudworth and Water-lane Junc- 
tion—the booked time being as follows :— 


M. Chns. June 3, p.m. 
—— * St. Pancras dep.... 9.15 
: arr. . 11.25 
99 9 . Leicester dep. . 11.30 

a June 4, a.m. 
185 6 Normanton dep. . 1335 
220 77 . Skipton den. 1 22 
307 60 . Carlisle arr.. 4.30 


The ordinary 9.15 express followed the special 
at 9.18. It will be noticed, upon reference to Vol. 
XXIV., page 271, that this train ran the shortest 
route, vid Staveley and the Leeds curve. 

This train could, if necessary, have performed the 
journey in very much less time, but as the party 
did not require to arrive at their destination until 
the morning, there was no object in booking the 
train at a high speed. The longest run without 
stopping, it will be observed, was from St. Pancras 
to Leicester, 99 miles 9 chains, the train for this 
part of the journey being drawn by engine No. 804, 
which is one of those rebuilt last year, with cylinders 
18in. diameter, and 2Gin. stroke, the coupled wheels 

ing 6ft. 8in. diameter. This train kept most 
admirabletime, notwithstanding that it was slackened 
three times on the journey by other trains. 


June 19. O. E. 8. 


ORIGIN OF LANGUAGE. 


[14524. + ALTHOUGH a very tyro in knowledge of 
the wonderful art of language, I venture confidently 
to think that the letter on this subject (14483. pp. 
368-9), while displaying many interesting points 
that bespeak a thonghtful writer, yet contains one 
or two prominently fallacious statements. The 
study of language, bowever truly fascinating ascience, 
is not yet but complex art, bearing indubitably the 
impress of human inventiveness. Respecting the 
broad generalities of speech countless volumes have 
been written. It remains for some one in the future 
to reward the weary student by describing exbaus- 
tively the nature and science of the simply subtle 
basea of language—vowels and consonants. 

Mr. Toy believes that originally gestures and 
simple vocal sounds, now used as interjections in 
speech, were the only means of communication of 
ideas. I am surprised to fird no mention made of 
** knotted strings, which were believed to have been 
in use for transmission of ideas amongst some of the 
ancient inhabitants of that marvellous, almost 
mystical, region, Central America. 

The earnest—one might say passionate—plea for 
rimitive language reminds one of the narrow 
efence of naturulism once put forward by a strange 

French philozopher. If it be admitted that simple 
vocal sounds were useful as adjuncts to gesture, why 
could not such a system of expression be infinitely 
extended ? 

And now I come to consider the most important 
portion of the letter. Mr. Toy does not seem to 
share the belief of some savants that vocal sound in 
some cases is, and has been purposely formed to 
appear approximately analogous, in some manner 
subtle or palpable, to the thing or idea it represents. 
I am one of those who would emphatically express a 
belief in the intrinsic poetry and music of language, 
or, in other words, in onomatopceia, and confess to 
being to some extent a bow-wow’”’ theorist. Could 
our Aryan ancestors in their pastures have been 
prosaic men? It happens that we, their remote 
descendants, speaking a language which is mainly 
formed of one part of the many ramifications of the 
primitive tongue, possess onomatopœie words agree- 
ing with those in ancient and distinct branches of 
that parent language. 

I leave to some more capable and erudite corre- 
spondent the task of precisely comparing the 
resemblances between ancient and modern words be- 
longing to the great and well-named Indo-European 
family of speech, and of discussing fully upon the 
vexed questions connected with the large subject of 
the antiquity of language. How richly expressive 
are many of our ordinary words. Take the word 
cruel ; what intensity of fierceness it bespeaks. How 
softly indicative of the strongest yet most tender 
passion of life is the word love. What resignation 
of grief in the word sad, what pall of woe is spread 
by gloom! The vulgar word mum,” it has been 
pointed out, allied as it is with the old word 
mystery, well indicates because expressed quite 
labially, the close silence desired in the person 


addressed. Is there no rough music in buzz, whirl, 
burr, crash, splash, crack, murmur, ripple? Con- 
trast soft, gentle, meek, with hard, harsh, stern, 
bold. What quickened joy is expressed by glad, 
and bound less buoyancy by joy! Caligraphy, as an 
art of fixing and forming a depository for the 
thoughts of man must always be ranked second in 
importance to the art of expression of ideas by arti- 
culation, which must have been the great forerun- 
ner to symbol writing. 

The weak point, I imagine, in the English and 
some other written languages, lies in their un- 
phonetic aspect. Volumes of arguments, however, 
it is obvious, could be hurled against the recent pro- 
posal to radically alter the existing orthography of 
our language. The wealth of knowledge and ideas 
transmitted through the ages by writing it is impos- 
sible to conceive and estimate. Thie art and its 
great modern attendant ene of printing have, by 
degrees, aystematised the known forms of spoken lan- 
guage and developed modes and styles of varied yet 
accurate expression. How vast the world of modern 
literature alone with its diverse throng ! 

A word or two, by the way, as to criticisms upon 
a certain favourite style. There is no doubt often 
an air of superficiality surrounding the popular 
examples of fine writing, but the men who 
usually denounce such a style are those who adopt 
an opposite and cold mannerism, whose knowledge 
of the form of Janguage is unlimited, yet for whom 
ita true fulsome spirit has only a negative charm. 
They are the consonants of life, the men they deride 
being sometimes its tuneful vowels. Such critics are 
the kind of men who would sanction free trade in 
everything but speech. If, as learned men tell us, 
nearly nll the European dialects are derived from one 
great fountain-head, the Aryan language, why should 
there be attempted to be imposed for any European 
race a precise restrictive use of simply one of its 
branches instead of a broad cosmopoiitan view being 
adopted ? : 

Finally, when the studies of mathematics and 
metaphysics are brought from the student’s closet 
and applied in the elucidation of all the ordinary 
phenomena of life, then may the study of language 
be fuller, and more properly receive the name of 
acience, and deeper beauties be shown of that won- 
derful creation which springa from the chaos silence. 


H. Woollen. 


ORIGIN OF LANGUAGE—RATE OF 
INCREASE OF POPULATION. 


[14525.] — Your correspondent, Mr. Toy, has 
omitted one very good argument in favour of the 
gradual development of language—and that is, that a 


child who is born deaf is also dumb as far as arti- | 


culate speech is concerned, although the organs of 
speech may be fully developed. Such children would 
articulate correctly could they be made to under- 
stand the sounds to be uttered. 

Were language an innate faculty we should have 
bat one universal system, which would require no 
teaching, and a child should learn as he learns to 
walk or eat. 

I have just had a conversation with a friend as to 
the rate of increase of the population of the earth, 
with a view of calculating from tbat rate the time 
that man has existed. It would be intcresting to 
know whether such calculations have been made, and 
whether there are any reliable data for such. I 
should think civilisation tends to increase the popu- 
lation (notwithstanding the many directions in 
which it also tends to shorten life), as we seem to 
value existence more than savages, and to place a 
greater value on the lives of our offspring. Take the 
Chinese nation for instance. I do not think they 
increase in the same ratio as the English or other 
Continental nations. Within the last 150 or 200 
years the English nation has increased immensely. 
What other people can boast of so many colonies 
and offshoots, and what country is more thickly 
populated than ours? Other nations certainly have 
more ground at home, and do not so much require to 
seek fresh pasture; but they do not seem to have 
developed themselves pari passu with Great Britain. 
But this is wandering from mathematics and 
statistics. Have any of our friends figures on which 
the above-mentioned calculation could be ee 

S. 


ERRNATURMH.— In letter 14178, p. 367, the full stop 
after train,” in line 6, second paragraph, should 
be placed after ‘‘ interference ” in line 5. 


ERRATUM.—SUNSPOTS.—In my letter, p. 367, 
for 2, May 28, evening, read morning.“ — 
JAMES DURRANT. ö 


ERRATA — Two misprints in letter 14456 (E. M., 
No. 690, June 14, 1878) need correction. The para- 
graph relating to O! O Cygni should stand thus — 
O! O2 Cygni 2. (A. D.) 323° 419: 337“ 833: 1839:95 

Smyth. (A. D.) 333°8 : 338“ 0 : 1838:67 
and not as printed. In the same paragraph for 


Smyth gives his measure and weight of g” read 
“ weight. — H. SADLER., 


REPLIES TO QUERIES. 


„ In thew anewers, Corr espondents are re- 
ectfully requested to mention, in each instance, 
the title and number of the query asked. 


[31943.]—8lip Coupling (U.Q.).—Carriages are 
slipped by means of a slip-coupling, which is like an 
ordinary link coupling, excepting that the end of 
one of the loops is hinged something like a padlock. 
The end of this link is kept shut by a pin, to which 
is fastened a cord, passing over a pulley into the 
guard’s brake van. When the guard wishes to slip 
the carriages, he pulls this pin out by means of the 
cord, and that releases the end of the link, and the 
draw hook then passes out free. Two cords are 
fastened to the swinging end of the coupling. and the 
other ends to the sides of the roof of the brake van, 
which prevent it from striking the ground.— 
MURANO. 

(32209.J—L. and N. W. R. Tunnel (U Q.).—The 
report cannot be true, as trains now (May 15) run 
through the new tunnel. A new station is being 
made at Loudoun-road, and Kilburn and Chalk Farm 
(Camden ticket platform) Stations have bad new 
tiled platforms, with stone bordering, aud of a con- 
venient height. Kilburn, also, bas a new and com- 
modious signal cabin, and when all is finished, the 
North London trains will run through to Kilburn, 
calling at Londoun-read.—MURANO. 


(32218. J—G.N. Four-Coupled 7ft. Engines. 
— There are six built by Messrs. Fowler in 1866; I 
believe there were two as built, Nos. 264 and 268—at 
all events, No. 268 had not been rebnilt in the 
autumn of 1876, and 264 had not last November. 
The other four were rebuilt as single engine: in 1875. 
I think, and they are used for express trains. In 
1876 the up day Scotch express was nearly always 
worked by them from Peterborough, and two of them 
Nos. 265 and 266, always take the 4.15 p.m. train 
from King’s-cross, and are the only engines on the 
G.N. fitted with the Westinghouse brake. I have 
only seen 268 on goods and fish trains.— MURANO. 

(32608. J—L. & N.W. “Bloomer” Engines 
(U0.Q.).—These all have inside cylinders, and the 
driving wheels have inside bearings only.—_ MURANO. 

[32639.]—Pitch of Screws.—The following is the 
table of standards of size for taps and dies :— 


New standards 
No. of screw of size 
threads Old sizes. decimals of 
per inch. an inch. 
48 100 
40 2 "125 
32 150 
24 R 175 
24 200 
24 225 
20 4 *250 
20 275 
18 300 
18 825 
18 350 
16 4 375 
16 400 
14 425 
14 450 
14 . 475 
12 1 500 
12 525 
12 570 
12 575 
12 600 
11 8 625 
11 650 
11 675 
11 700 
10 } "750 
10 800 
9 eee 3 875 
9 900 
8 1 1:000 
7 13 1:125 
7 1}. 1250 
6 1% 1'375 
6 1 2 1°500 
5 1% 1'625 
5 1% 1:750 
43 14 1'875 
45 2 2˙000 
4} 21 2'125 
4 5 24 í 2'250 
4 wale 24 5 2'375 
4 . 23 2˙500 
4 < 2; 2'625 
32 sé 24 2'750 
Ba 8 25 2°875 
91 3 3:000 
Da 34 3°250 
33 37 3:500 
3 34 3°750 
3 4 4°000 
255 44 . 47250 
25 a 4°500 
23 i 4750 
2: 5 5:000 
28 61 5'250 
23 91 oe 5 500 
25 5 .. 8750 
23 10 6 ee 6'000 
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$2668.]—L. N. W. and G. N. Bogie Engines 
.Q.).—I think the rolling from side to side, when 
starting, that Short Stroke bas noticed, is due to 
the gauge of the rails being loose, more than to the 
and outside cylinders. I have seen the same 
thing with engines of the Precedent class (inside 
cylinders and one pair of wheels leading) at Euston, 
and I know the rail gauge is very loose there, which 
is not the case at King’s Cross.—MUEANO. 
[32670.]—Whitening Bells.—In reply to. Un- 
certain the process I wish to ascertain is by boiling, 
I believe, in acids; the other 
I regret not replying sooner, 
home.— WISEMOERE. 
$2733.] — Metropolitan Railway Coaches 
.Q.).—All these run on two four-wheeled bogie 
trucks.— MURANO. 


[32788.]J— Marks on Coins.—No; the marks I 
mean were stamped, apparently some years after the 
issue of the coin, and are right on in 
manner of positions.—MURANO. 

[32908.]— Invisible Ink. — Milk makes a good in- 
visible ink, and I believe buttermilk answers the 
purpose better. It will not show if written with a 
clean new pen, and ironing with a hot flat-iron is 
te bon way of showing i ; — All invisible inks 

w on glazed paper; ore unglazed paper 
should be used.— MURANO. 
$2635.]—Three-Cylinder Engines.—Replying 
tony ibs ” inquiry on page 347, whether yi is 
Brotherhood’s or Willan’s three-cylinder engine 
which I was inquiring about, I have since got that 
information which I wanted, for it was close on six 
weeks from m inquiry to receiving a reply from 
«J. M.,“ and if he could give me a little information 
on three-cylinder engines, only in rather less time, I 
would be very glad, as follows :—Is there found the 
virtue in three-cylinder ar E engines that 
was at first anticipated ? Ihave been informed that 
rod require a tremendous amount of back pressure 
to keep the pistons and connecting-rods up to their 
work. If that is so a user must lose as much in fuel 
as he gains by not requiring the adjustments that are 
required in dey short-stroke double-actin 
engines. If J. M.“ is „ 
three- cylinder engines I should be very glad of future 
information respecting same, as well as the above.— 
A MECHANIC. 

[$82864.]—Gold.—By reducing the metal to pow- 
der I meant that it should be brought to as fine a 
state of subdivision as possible by any means that 
would suggest itself to“ Daghbert.“ He might file 
it, or hammer it out. The i in subdividing the 
metal is simply to allow its solution to take place 
with facility, —THEO. PITT. 


[$2870.]—Chemical.—To the other replies on this 
tion I beg to add the following arithmetical and 
braical solutione :—The arithmetical solution is 

found by calculating the amount of cblorine in the 
same weight of KCi and NaCl respectively, as taken 
for the assay, and takiug the difference of two 
quantities, which is the excess of chlorine which 
combines with sodium above that which unites with 
potaseium, then subtract the weight of total chlorine 
in the mixed chlorides from the werat of chlorine 


contained in an equal tity of 
this difteremes the partial exoees, and th 


weight of HCl in the For instance, the 
following example, wis tes weights 
from the atomic equivalents of the elements, will 
make the above rule more intelligible. Let us 
su 74°6 grains of KCl mixed with 58'5 — of 
NaCl, consequently the weight of mixed chlorides is 
183.1 grains, and the weight of total chlorine 71 grains. 
Also 133'lgra. of NaCl contain 80 77grs. chlorine, 
and 138 1g rs. of KCl „ 68 340 rs. „ 


rocesses I understand. 
having been away from 


Excess on 17°43grs. chlorine. 
By deducting the total chlorine from the weight of 
rine contained in 183'1 grains NaCl we have— 
80°77grs. chlorine in 133'1grs. NaCl 
71°00grs. 5 mixed chlorides 
Partial excess, 9°77grs. 
Then 17°43 : 9°77 :: 188°1 : KCl in mixture; 


or by deducting the weight of chlorine contained in: 


the same weight of KCl from the total chlorine we 
get the proportion— 
17°43 : 7°66 :: 183°1 : NaCl , 

Where the percentage of NaCl and KCl are desired 
the following solution may be useful :—Let W = 
weight of mixed chlorides, C = total chlorine, a = 
per gent. potassium in KCl, b = per cent. sodium in 

aCl, 2 = KClin mixture, and y = NaClin mixture. 

Then az + by = 100 — C) 


ery = 
y= 100 W 100 C- W 
b-a 
sewa (N 100 C 2 
b 
—AAMDAL. 
{32904 ]-— London 5 Stone.— The querist 
must mean Bri treet, Blackfriars. The light 
oured stone is York flag, which is the only de- 
scription of stone used for foot pavements now, 
excepting in some rare instances; but 
that is much more expensive, and is sawn like marble, 
instead of being split like slate, which is the way 
York flag is done, Now, the grey-black stone is, 


cr erg RS SS i |e 


probably, something like half a century old, if not 
more; it is almost unwearoutable (!), and is one of 
the only two things the paviours of a century ago 
could “do” in paving stones. There is some of it 
in front ef Easten station, and also in the church- 
yarde (pavement) of St. Mary, Islington, Hackney, 
and Limehouse, and in most old parts of London. 
This same stone was used very much at Gravesend. 
There is a great deal of it in Windmill-street. As 


an illustration of the durability of it I may mention | top 


that, in front of the kitchen door in the front area 
of No. 38, Theberton-street, Islington, is a slab of 
this stone, with an inscription cut on it in first-rate 
preservation, which is as follows: “Castle Hill 
Stone, 1833.” I should like to know where this 
stone was quarried, and also the white stone that 
used to be used. Perhaps Mr. J. H. Collins can 
throw some light on the subject.—MuURANO. 


{82909.]—Paper Canoe.— Australia does not 
say whether he means a miniature or a full-size 
canoe. Paper would be of no use for a working 
boat, and as toa mere model, as it is called—why, 
it does not much matter how he makes the frame,— 
DORYPHORA. 

(82910.|—Japanning Clock Dials.—The ena- 
melled surface is put on in the usual way, only, if 
the base is a thin sheet of metal, copper or zinc, the 
frit must be moro fusible than when it is applied to 
porcelain. This is easily done by using a greater 
proportion of flux. The b may be either burnt in 
with a suitable enamel or painted with ‘‘ drop-black ” 
and gold size. But these operations are only for 
good clocks; the cheap things are simply painted, 
and glazed with a varnish.— EROS. 

132912.]J—Mustel Organ.—Take the sectional 
drawing given in Vol. XXIII., and reduce the 
scales in proportion. You say you want the extreme 
end of treble. The top note of flute, instead of a 
channel the size shown, should have no channel at 
all; but the reed aperture would be a trifle longer 
than the pallet aperture, so that the reed would be 
exactly under the pallet, only the thickness of the 
veneers separati them. o distance between 
the frames woul the same as shown in the 
drawing, but the veneers would be close together, 
thus rendering a block to shorten channel unneces- 
. Why ask for a drawing, so troublesome to 
make. when you can easily do one yourself? The 
other registers must be treated in a similar manner 
to the flute, but the top note of the 16ft. will bave 
a channel about the same as the top C but one of 
the flute.— HENRI ETIENNE. 

(32915.]-—New Zealand Railways.—Appoint- 
ments can be obtained by applying to the agents of 
the companies in this country ; bat I wo advise 
the querist to address a note to the agent-general of 
the colony first—Sir Julius Vogel, 7, Westminster- 
chambers, S.W.—J. W. 

329 19.]— Hot-air Engine. The best form of 
this kind of engine was illustrated and described in 
No. 597._OBERHOF. 

(32922,]—Repairing German Concertina.—Get 
a set of new plates; they can be had for a trifle at 
almost any music-shop. The reeds are of brass and 
German silver.—HENEI ETIENNE. 


(82923.]—Scarlet Tunic.—If by “ coal-gum tar 


is meant, benzoline will remove it, and then a weak 


solution of ammonia will, probably, restore the 
colour. I saw in thesecolumns not many weeks ago 
a number of recipes for the removal of the different 
kinds of stains. Perhups the querist might find 
something suitable there.—J. SMITH. 
_{82980.]—Pipe Angles.— John must provide 
himself with a drawing board 3ft. long and 1ft. wide. 
Mark the bottom edge with inches the same asa rule. 
Make a T. square, the blade to be lft. long, and the 
point must be a full jin. wider than at the root. One 
edge must be a right angle, of course, and both sides 
must be marked with the inches; Fig. 1. It is best 


to start with the inches some 3in. from left hand 
corner of board, as the T-square works better. Now, 
with the bevelled side of square, draw a line from O 
to the top. From 7in. on this line to 2lin. on bottom 
line draw a straight line, and mark the inches on it 
from right to left. This line gives the circumference 
of any circle where cut by the square. Thus, at 7in. 
it gives 22in., and at 3jin. it gives llin., and so on. 
This is without substance. Suppose I had to make 
a ring on a hoop of iron zin. thick, and to measure 
when turned 7in. outside, butt jointed. Take off the 
substance, and that d leave 6}. But if for 7in. 
inside add the substance, which would be 21. Again, 
with the right angle of square, at 6;;in. on bottom 


edge of board, draw a line, and from O, with a radius 
of 7in., cut the pe pennen ar. draw a line through 
this, and mark with the inches. This line squares 
the circle near enough for all tical parpat 
Fig. 2. Now for the other side of the board. ark 
the left side with inches, the T-square will do for 
the other side, and at about 12in. from left side draw 
& perpendicular, measure from this line at bottom on 
each side llin., draw a line from these marks te the 
of perpendicular, making a triangle. Divide 
each side into eleven equal spaces, and from those 
marks draw lines, all of which will come to the same 
point. We will suppose you have the zinc cut for a 
Zin. tube; lay it against the triangle, and copy the 
divisions with scratches, and mind you start from a 
true centre. From all the marks raise perpendicu- 
lars, and now it is ready for any angle you choose to 
wor m. 


GEORGE BOURN. 

[32930.] — Pipe Angles.— Jobn ” will find as 
much trouble in trying to mark off an angle in the 
sheet as it would e to make the pipe, unless he 


was to make a proper pattern; but for every 
different angle be would need a different pa ` 
I tbink if he was to make a template board like the 
following sketch, it would answer all he requires :— 
A, being a slab of wood; B, being two pieces of 
wood nailed at right angles to each other, and 
adjusted to any angle John wants, and fastened 
with the screw; C is a ledge to hold pipe in position. 
—T. CLARKE. 

[82031.]—American Dried Apples.—The follow- 
ing extract from Scribner’s for June will probably 
be the beat answer to this question, and at the same 
time in ing reading: — Since the old days 
when Norseman navigators na New England 
„The Vineland,” this coun has rejoiced in an 
abundance of fruit. Three million peach trees bloom 
each spring on the sunny plains that lie between the 
Delaware and Chesapeake Bays. The apple crop of 
the country is almost past con ; our surplas 
fruit if rightly saved would keep all Europe in table 
luxuries. The birds on New Hampshire hills are 
feasted with raspberries, while the mountains of 
North Carolina and Tennessee are purple with black- 
berries that go to waste. The time has been when 
an extra crop of peaches in Delaware meant a 
million baskets of fruit left untouched upon the 
trees. The primitive work of drying frait in the 
san is still followed in many parts of the sonny 
Maine is noted for its sliced apples; New York is t 
chief dried apple State, and sends its sun-dried pro- 


duct for export in halves and quarters. 10 and 
Michigan, Illinois, Indiana, and Kentucky, broduce 
large quantities in the order which we néme them. 


Georgia makes a sun-dried apple of a fine golden 
colour, and North Carolina, with only seedlings and 
wild frait, produces sliced dried apples and peaches, 
delicately coloured from light straw to pale flesh 
colour. Everywhere iu Tennessee, North Caro 

and Georgia, one may see at the farmsteads rows o 

boards tilted up tothe sun and covered with sliced 
fruit. Sometimes it is spread between shoets of 
muslin to keep away the insects, and to give the 
fruit a finer colour. These small lots of fruit are 


the full sun-light. The glass kept out rain, birds 
and i A llt dri i and 


Id way, and witha 
improvement in its appearance. Experi- 
ments were also e with stoves. The coo 
stove dried the fruit more quickly than the sun, but 
it was wanted for other purposes. Tae next step 
was to erect drying closeta, A small inclosed place 
or closet of any convenient shape or size was put up 
in the farmhouse or shed, and in this was placed a 
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mall stove. The sides of the closet were protected 
from the fire by brickwork. and above the stove were 
placed shelves for the fruit; inlets for the fresh air 
were made at the bottom, and at the top ventilators 
were provided for the escape of the heated air and 
vapour. Such appliances answered a very good pur- 
pose, and are often used to save the surplus fruit of 
a small farm for domestic use or for sale. Besides 
these domestic appliances there is now in use a verv 
good iron stove or drying machine, costing about 70 
dollars. and serving to dry all kinds of fruit in a 
much better manner than the wooden closets. which 
are liable to take fire. This stove is portable, and 
may be used out of doors or in a building, as is most 
convenient. A fire is kept up in the fire-box at the 
base. and above it are movable shelves for apples, 
peaches, berries, corn, grapes, or other fruits or 
vegetables. A constant stream of hot air passer 
through the apparatus, sweeping across the trays of 
fruit and quickly extracting all their moisture. The 
smoke flue from the fire passes through the escape 
for the hot air, and materially assists the movement 
of the air. of this form are largely used in 
the peach districts of the East and the grape-grow- 
ing country of the Pacific coasts. They are easily 
managed, and will dry as much frnit in a day as a 
family can peel and slice in that time. Between 
Chesapeake Bay and the Delaware is a broad and 
level peninsula—the centre of the peach garden of 
the continent, Here the peach trees stand in rower 
a mile long. luxuriating in a warm and mellow soil 
and a genial climate. Every farm counts its hundreds 
or thousands. There are forests of 20,000 trees 
standing in prim and stately lines. The ploughman, 
guiding bis horses between the trees, seems 
travelling off to the next county. Here, also, black- 
berry and strawberry, pear and raspberry, spread 
wide in the mild and sunny air, growing up to new 
stateliness, or covering the ground with a fruit and 
foliage in a luxuriance unknown to New England 
gardens. The white and sandy soil, free from stones, 
invites to culture. Plants and trees grow as if it 
were a pleasure to reward the labour spent on them. 
Here and thcre the pines make a pleasing contrast 
with monotonous peach groves, and immense 
fields of wheat and corn alternate with acres of 
strawberries. Each farm in the vast peach garden. 
which covers the whole of Delaware and a part of 
Maryland, Pennsylvania, and New Jersey, has an 
average of 1,000 peach trees. Some large estates 
court 10.000, 15.000, or 20,000 trees in one block. 
With a fair crop there will be 5,000,000 baskets of 
peaches on these trees. A good crop will yield 
6,000.000 baskets—more peaches than the nation can 
eat while they are in good condition.“ -S. M. 


{32985.)—Grinding Glass Tube.—If the tube is 
not already tolerably true it must be rough ground 
with an iron grinder, sharp sand, and water (Wim- 
bledon sand); then bring up true with a slate 
grinder, using fine emery, and finish with a willow 
or alder stick and crocus. Could not say what is 
best speed, but a fair rate in a lathe.—J. T. 

(32937. j—Le Floral.—If “ R. G. L.” will look in 
the back numbers of this magazine he will find 
much information about manures. I have not seen 
the new manure. and do not feel inclined to pay the 
price asked for it; but if R. G. L.” wants a really 
powerful manure (to be used with caution) let him 
see No. 403.—HoRTOUS Siccus. 

(82941.J—Powerful Telephone.—Mr. Gower's 
telephone harp was illustrated on p. 208. The most 
powerful telephone is one invented by Mr. Edison— 
not yet brought ont.—Daco. 

_ (82942.|—Interest.—“ A Banker’s Clerk,” refer- 
ring to my replies to this question, asks (on page 
375) how I obtained the exact rate of interest from 
the rates given in the table. This was performed by 


what is known as “ interpolation.” and the details 
of the work are as follows :—We find from the tables 
the following values: 
At 4} or 4'250 per cent. £8011 
At 43 or 4'375 „ „ 7 962 
Differences. + 125 — 09 


An increase of 125 in the rate is therefore repre- 
sented by a decrease of 049 in the value. Now, the 
value for which we require a rate is 8 exactly. We 
thus have a rule-of-three sum :—If a decrease of 
049 in the value represents an increase of 125 in the 
rate, what increase in the rate will a decrease of ‘011 
in the value represent? Stating this we have— 
019 : ‘Oll :: 125: 2; 
or, t= or x 125 = ‘028. 


049 

Adding 028 to 4'250 gives 4'278, the rate required. 
This is, of course, only an approximation, but it is, 
in this case, very nearly exact, as the table given in 
my former reply is correct to the nearest penny. 
Lieut.-Colonel Oakes’ ‘‘ Tables of Compound In- 
terest are published by C. and E. Layton, 150, 
Fleet-street, E.C. The price is two guineas.—A 
FELLOW OF THE INSTITUTE OF ACTUARIES. 


LSO | easton! Telephone.—I send the fol- 
lowing clipping as a reply to this query. Does 
**Sincub’’ really think that the possessor of a suc- 
cessful instrument for rendering a distant concert 
andible would furnish him with working drawings,” 
&c., for the pure love of the thing P Musical Moto- 
hone: This machine needs but a brief description, 
cause, except as a toy, Mr. Edison said, It isn’t 
worth five cents.“ There is a sounding board before 
whose face are a number of highly-strung wires. 
Attached to the board is an arm, and on the end of 


fact, the use of the higher mathematics, 
the cranl- in to start from its lowest position (as 
shown at a in the accompanying 


the arm is a blunt needle. This needle falls upon a 
strip of paper, through which an electric current is 
continually passing. This paper is rough, and 
enables the needle te bite the paper except when the 
current is passing through it. The arm presses on 
the paper with a weight of 151b. The paper is chemi- 
cally prepared, baing saturated with chloride of 
potassium. Mr. Edison has tried 20,000 different 
chemical solutions and combinations in order to find 
that one which would be the best and surest con- 
dactor of electricity, and the most suddenly take 
away the friction from the paper. ‘Sweet thy 
repose’ was sung through this motophone with con- 
siderable beauty and power.” I believe this instru- 
ment was described in its primitive form in these 
pages under the name of the motograph.—8. 
AYER, 


(32951.]—Organ Orchestrion.— Does Union 
Jack want to know how to put the pins in the 
barrels, or merely what should be the order of the 
different kinds of music ? If the former see the back 
volumes.— HANDLE. 


[32053.]J—Indian Museum.—No.—JosEpPH. 


(32960.)—Lamp for Burning Tallow.—An open 
vessel, with metallic float carrying wick, is, proba- 
bly, as good asany thing. Inclosed in glass shade 
if you like.— M. S. 

Laraga] — Gold Lettering Books.—“ J. A.” 
must get a suitable knife, to be obtained at an 
artist's colourman's,“ and with it place a leaf ona 
velvet cushion (this may really be a hard cushion or 
a square of velvet about Sin. by 5in., glued to a 
piece of board) ; the leaf must then, when on the velvet, 


be | be cut with the knife into pieces of a size and shape to 


suit his inscription, &c. Then take the pieces of 
leaf up separately with the tip of the knife, and place 
where he wishes to gild. When the gilding is fixed 
and cold, wipe off the superfluoun gold with a piece 
of cotton wool. For gilding on paper, I think 
painting the letters in gum-arabic and honey diluted. 
then applying the gold, and when quite dry wipingoff 
carefully with cotton wool, would answer; but 
painting with the gold paint (in shells and bottles, 
6d.), and burnishing with an agate burnisher when 
dry would be best.—_MuRANo. 


(33036. —Mensuration.—I beg to thank Messrs. 
M'Guire, Liverpool, and Buttershaw. Bradford, for 
their courteous reply to my query. But as they both 
enter considerably into algebra, I cannot avail my- 
self of Mr. M‘Guire’s remarks. and but imperfectly 
of those of Mr. Buttershaw. With the latter’s mode 
of working there is the advantage of the diagram, 
and I am sanguine of becoming able to understand 
it, and apply it when required to problems of a simi- 
lar nature, although I know nothing of algebra. 
Nevertheless, I am pretty well up in mensuration of 
solids, square and cube roots, fractions (vulgar and 
decimals), &. do not understand what Mr. 
M‘Guire means by the ‘‘ continual product of the 
length. Those two words, I believe, are the o 
ones I do not understand in the last rule that he 
mentions. I can hardly trouble them again with the 
same thing. But did not Mr. M‘Guire intend 
accompanying his mode of working with a diagram ? 
I am inclined to think so from his frequent and 
alternate employment of italic and capital letters.— 
OMICRON. 


(83039.J—Exaggeration of Power of Bye- 
pieces.—This was an error, and was corrected on p. 
297 of the namber in which this query appeared.— 
F. C. DENNETT. 


[33077.]— Zino of Fuller Cell.—I venture to give 
my experience. I use sealing-wax, laid on rather 
thick by heating the zinc over a Bunsen's burner or 
common glass flame, rubbing the wax on it, an 
then diffusing the wax uniformly by gently heating 
it in the flame. Mine has been on for two months. 
I have just examined the zincs, and find them as 
perfect as the day they were firat coated. Perhaps 
the “chipping” is caused by the zinc knockin 
against the porous cell. I will state how I arrang: 
mine: I first put a dish of cork, din. thick, cut fully 
the size of the cell, into it, and press this down to 
the bottom, to take off the shock if the zinc should 
fall heavily into the cell; I then put another dish of 
cork on the stem of the zinc, so that it fits into the 
mouth of the cell. The zinc is thus kept secure 
from moving, and if the cork is coated with sealing- 
wax varnish, the appearance of the battery is im- 
proved. A two (glass) cell battery in a mahogany 
frame or stand which I use for parlout experiments, 
is thus a very sightly object, and all danger of the 
zincs knocking about when the battery is being 
moved is guarded against. Perhaps a little more 
mercury is required where the cork dish is put in the 
cell, but this is not wanted.—W. H. 


[33090.])—Arithmetical Rule Wanted.—The 
question your correspondent asks cannot be solved 
by any simple arithmetical rules—it requires, in 


Supposiag 


sketch), then in 


nly | que 
of 


completing one revolution, so as to bring it into the 
position e, it will describe the curve, a b c, the chord 
of which, aoe, is equal to the circumference of the 
driving-wheel, and the height, b o, to twice the 
crank. Taking o as the origin, the equation to this 
curve will be: : 

z= 5 x 71416 x 6 + 360 + 1“ x sin. 8, 

y= l' 1“ x cos. o, . 
6 being the angle at which the crank is inclined to 
the vertical. To find the length of the curve from 
these equations would require the use of the integral 
calculus; but if ‘ J. W. B.“ set out the curve 
carefully to scale I think he will be able to find a 
circular arc that will nearly coincide with it, and 
the length of such an are can of course be easily 
calculated.—W. MORSHEAD. 


[33091.]—Raising Water.—The rule to find the 
horse-power of an engine for raising water is as 
follows: — Let H.-P. equal herse-power, D heigkt to 
be lifted in fathoms, and L quantity of water to be 
lifted per minute in gallons. 


XL p. 
550 H.-P. 


á 25 x 250* 
Applying the rule 2 u 
11 
* Erased figures. 

or, leaving a little margin, say 2}h.-p. The best 
thing to apply the power with would be a common 

lift pamp.—SPEED. 
[83005.]—Byepiece.—If “A Poor Student ” is 
going to order an eyepiece of any particular power, 


he must state to the optician the power required, 
and the focal length of the O.-G.— F. C. DENNETT. 


[33102.)—Wire Joints.—Thanks to “Sigma” 
for reply; but I notice from the handbook of a firm 
of electric bell manufacturers that they state posi- 
tively that all joints must be soldered with resin. 
The flux Sigma means is, I presume, sp. of salt 
and zinc. May I ask Sigma to settle this point 
for me? I believe resin is much more difficult to 
manipulate than the flux.— T. J. M. 


ſ38102.]— Wire Joints.—The best way to solder 
wire joint is :—Clean the ends well, then tin them, 
using resin asa flux (not spirits) then bind them 
together and solder, still using resin. The best 
solder to use is that composed of 3 parts tin and 1 
of lead. It is the spirits of salts that acts upon the 
joint.— T. CLARKE. 


129109.1 Boldering Wires of Blectric Appa- 
ratus.—I hardly understand this query aright; but 
if the joint has to be brazed do it with silver, using 
asa flux calcined borax. The silver solder can be 
bought of any working jeweller. I've brazed many 
copper things with silver, and never found any rot- 
tenness attached to them. Perhaps the electric cur- 
rent has something to do with it.—T. CLARKE. 


(83110.]—Steam in Small Boats.—Both the 
of Mount Trenchard (33110), and the reply 

f., Black Witch ” to mine (82968), show that this 
subject is, as I anticipated, of general interest. Were- 
such an arrangement as I suggested made available 
without much trouble or expense, what a luxury it 
would be to thousands Turing pe boating season! I 
regret my inability to give Mount Trenchard the 
assistance he asks for, as the information he requires. 
is just what I want myself. Living on the banks of 
one of the loveliest rivers in the South of Ireland—as 
Spenser bas it, The pleasant Bandon, crowned 
with many a wood”—knowing plenty about boats, but: 
little about steam engines, I should feel much de- 
light in being able to run my 12 miles to the sea and 
back at anything like the rate Black Witch 


25 


* 2'27 h. p. 


d | encouragingly speaks of— independently dispensing 


with the exertions of a toiling crew. Now, the- 
advantage of paddles over a screw is that a less- 
draught of water is necessary—a desideratum in 
rivers ; also that they, with their boxes, may be 
readily removed, as I proposed, from their bearin 
on the gunwale, when not required. This would 
the most im nt advantage. As Black Witch 
obligingly offers the benefit of his successful expe- 
rience, information would be valuable as to the all- 
important item of cost, size of engine and boiler, 
manner and position of temporarily adjusting them, 
consumption of coal per hour, &c. Considering the 
general application of small steam engines, I have 
wondered that more has not been done in this direc- 
tion. —AQUARIUS. 


[$3112.]—Dialling.—I beg to thank F. R. A. S.“ 
for bis kind suggestions. The errors arose from 
trusting to a paper rubbing instead of measuring 
the hour angles on the dial itself. Deducing the 
log. tans. from my tables of log. sines, trying all the 
hour angles, and taking the mean of the results, I 
find the latitude 62° 55, to which angle, I presume, 
I must cut the gnomon. Judging by the size of the 
mortices and the marks on the dial-plate, the old 
gnomon must have been nearly an eighth of an inch 
in thickness, the dial being about Gin. square.— 
ARGENT SABLE. 


[33115.]—Black Board.—" Daghbert has very 
correctly stated the qualities of a good black-board 
surface—intense black, without the least gloss. All 
manner of painting with ordinary black, so often 
done by the painters who have done up the school, 
is extremely annoying to a teacher who uses a black 
board. I have discovered in an American work— 
Barnard's School Architecture "—the secret of the 
“ black art.“ practised with so much prone by Herr 
Frankie and others. Here it is:—‘‘ For Painting 
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Black Boards: Lampblack and flour of emery mixed | watch close that there are no scratches, or else the 
with spirit varnish. No more lampblack nnd floar | fall course will probably have to be gone through 
of emery sbould be used than are sufficient to give | once more. When a perfect surface is gained a 
the required black abrading surface. The thinner | ground coat is given; but E. B. F.” leaves me in 
the mixture the better. Lampblack should first be | a hole now, as I do not know the colour. All colours | see a photograph of two Festiniog Fairlie engines. 
gronna i ed Anall gaani of 1 varnit or | have ba oe 1 drying propan ; light colonie, I can send him some dimensions if he wants.—L. L. 
coho i m lumps. e composition | as a rule, dry best. However, equal parts ot burps, 33175. ]— Te 

should be applied to the smoothly-planed surface of | gold size, and drying oil will about do the last- | « Babe ina 352, No. 28175. rear 46 am. 8 
a board with a common paint brush. Let it become named coat, which, when dry, 18 followed by one or | press from Liverpool to St. Pancras performs the 
thoroughly dry and hard before it is used. Rub it | two coats of glaze, mixed with carriage varnish, journey in five anda half hours. The following is 
down with pumice stone if too rough.—D’ EVLYNN. except a little oil to grind the colour in, and a little | the booked time for which he asks :— 


used. The brake “Passenger” alludes to is the 
vacuum brake. If “W. H., Salford Engine 
Driver’ will look on the wall of the departure 
platform for Leeds (L. and Y.) at Victoria he will 


101 i i ick ; i lours ; 

[38123.]J— Brown Coal. — Brown coal or lignite gold size to dry it quick; then the picking co ’ Time at 
embraces many qualities and varieties from the wetted with oil, tarps, and varnist be oo for arr. dep. Stations, 
brown colour down to the pitch black. It is usual to the varnish. Each glaze coat mus a : 9 ; a.m. a.m. min. 
apply this term to all coal which is found in a more with finely-powdered pumice-stone and & piece 6 Liverpool, Central . 10.45 
recent formation than the trae carboniferous period. good strong cloth, such as pilot (worn cloth is best). Warrington Sir! Bee f 
This coal being a later deposit, tho process of minera- Sponge the panel frst Ta weet 0 5 Stockport 11.82 ... 1185 ... 3 
lisation bas not been so completely effected, and there- scratches. Keep the work su + ba TA ot i 9 arple 11.45 .. 1149 ... 4 
fore it retains a much larger proportien of volatile wder work freely, which must, be used sparing y. p. m. p.m. 
matters. This coal burns with a dull flame, and hen pick out with your favourite colour. mixed as Deroy 10 .. 1.5. 5 
containing only about 60 per cent. of carbon and a |Sbove. Use best sable pencils—the longer the Tren 119... 126 . 7 
large quantity of water, does not give much heat. better—dip occasionally in turpe, and work your Leicester 1.54 159 .. 5 
The principal deposits are on the Continent; in Pi pie pet anaes Te 15 50 Batir Bedford Tor 33 36 . 3 

s A : = 3 entish Town . ; 

anii the seams attain the thickness of 50 feet.— at, bul dont let the quill touch ; draw gently—a Be Bese mae 4.10 ... 3 


little practi ill ke you right. Now varnish 
[88128.] — Microphone Construction. — The all peddle rene Op Sun. et 8 


« click” of which he complains is caused by the A ; 
breaking of the contact hetween the carbons, diffe- 5 Bubbles. —Ik “F. B. L” vba 
rent sounds requiring different degrees of pressure. e some ordinary white soap, and with a wette 


i di rd, i : flannel make some suds, and add a few drops of qum- 
Uae Oren e of hard aa 2 Ae arabico, sufficient to colour the water, he will obtain 


its point shall only just touch a very thin bubbles of more than ordinary strength. Hawks. 
plate of gas carbon, which should be screwed flat; [33163.)—Works on Chemistry.—To anewer 
on to the sounding board; the point of the carbon F. C. F.” correctly “ which is the best work on it; if not, try oxide of zinc, made into a paste with 
lever should be as sharp as possible. One connection 5 b one would need to know for what strong solution of zinc chloride. GaLLIux. 
sbould be made to the pivot, the other to the carbon | purpose he is studying. Is it for general knowledge? (33180.]—Closing Tubes of Spirit Levels. — 
plate. pani 55 dp bi 3 very sensitive 5 8 ee examination 7 Aep e prae ioe The only effectual mode of doing thes is by hermeti 
microphone, far sensitive for the proper repro- | that he desires analytical knowledge or either : , ermeti- 
duction N vocal soundi, pat quite capa le of deiet 9 kormer 4 him = pienis or Thorpe's the end in a blowpipe flame. Thisis not 
ing the fall of half an inch of human hair. Bu ‘ itative and Quantitative Analysis“ or Valen- 
get vocal sounds quite perfect in quality all that | tin’s handy little book. Chemical Analysis. If Santer crea ecg S 950 one 8 Pach 
need be added is æ thin thread of indiarubber, | the latter, Francis Jones’s “ Inorganic Chemistry flame from causing the spirits to boil, which wo ald 
such as you may find in any old boot elastic. Fasten for Junior Classes” and Satton’s Handbook of | spoil the operation. You will probably sak wu 
one end of the thread near the pivot, then | Volumetric Analysis“ will be found among the best | unless you draw the tube out afresh Da 5 access 
s it across the carbon lever so that it presses on | for the purpose published.—J. M. W., Manchester. | fine capillary point, having previously emptied it 01 
spirits; then refill to the a extent. Let the 
n 


it; now loop the thread on one or other of the f33163.j — Works on Chemistry. — Fownes' 
‘ Chemistry ” is, I think, the book w ich will suit | sealing be done quickly, and direct the flame as much 
zone mremen bens for theoretical Rt as possible just to the point to be sealed.—H. E, H. 
or analytical chemistry Fresenius’s “Qualitative J— i 
and Quantitative Analysis” are decidedly the best, e 8 a 18 or 8 
or 9 years he had it in constant use, and then gave 


and if you have these you will seldom fail te find 
what you want in one of them.— LAWRENCE BRIANT. | it to my mother ; she has not had it in as constant 
use as it was before, but out of the last 12 or 14 


[33168.I— Works on Chemistry. -À good book 
for “A Young Chemist’’ is Griffins“ Chemical years she has had it, I dare say for certain it has 
Recreations,” which will convey a fair knowledge of n going half its time. This makes up about 
analysis. Slater’s “Chemical Analysis?“ is a very | 15 yen good work. Well, it’s a good watch to-day, 
rood boo and as reliable as any watch for good timekoepibg. 


k, but much more advanced.—W. J. C. A 
(38168.] — Asbestos. —" Cardinal” had better | A great fault (and sometimes a deception) in wate 
repairers is to put in soft and untempered hair- 


tos sheets, used f ki ten f : : 
N a mado up it different ikiona? springs. Hair springs cost about ld. each when un- 
and looks like mill-board.—W. J. C. tempere T anen mane hari sue tempered the price 
(33171.|—Battery.—Sawdust Daniell’s.—W. J.C: | atehes that will not go 15 
1 7 pele eh ee 5 need spring.— W. J. C. 
aci ty y the ition OF caustic soda or potasna ; 33182. ]—Val ti Th desi e 
do nor put too much, or you will make soap.— affected if A be B are the V 
J. C. A's interest is 64 per cent. or 64 parts of the whole. 
B's is 36. A's interest is, of course, liable to succes- 
sion duty, the amount of which can be ascertai 
by an application to Mr. Hanson, Legacy Duty 
Office, Somerset House, stating all the particulars. 
Less duty will be payable now than would be the 
case at B's death.—J. W. 8. 
33184.]—Raising Water. — Tes; a pulsometer 
ill do, providing you havea steam-boiler to work it, 
and the boiler power must be greater than to work 
a pump. I would advise a pump for economy.— 
W. J. C. 
e alte Chorales.—Cocks and Co- 
publish a fine collection of tunes arranged by Rinck, 


Time standing at stationa, total, 30 minutes. 

* Stops at Warrington to pick up London passen- 
gers when required. 
Since the llth of March last tbis train has bee 
fitted throughout with the Smith’s vacuum brake = 
C. E. S., June 20th. 

(838180. |—Closing Spirit Levels.—I should ad- 
vise the blow-pipe flame if J. L. H. S.” could use 


small screws ; the pressure on the contact points 
will tbus be increased as the loop is moved from 
right to left. In this way you will, by making a few 
experiments in the adjustment of the pressure, get 
the most perfect results. For very small sounds, 
such as the footfall of a fiy, the elastic should not be 
used. I find that it is best to fix the square sound- 
ing board (which should be of very thin dry deal, and 
kept dry by a coat of thin varnish), to four stout 
legs, which legs are fixed to a stout base board rest- 
ing on two or three pieces of felt. This insulates, 
80 to speak, the instrument from sounds other than 
those taking place on the sounding board. It is also 
best to connect he pivot and the carbon plate by a 
- covered wire to set- screws fixed on the base, and 30 
vent the inevitable vibration of the wires going 

the hearing apparatus from affecting the sound- 
ing board. In many cases it is this vibration which 
does duty for the “‘fly’s’’ footstep. The battery 
power should be very small. Fora undred yards a 
piece of carbon 4 * bin., se ted from a piece of 
zinc by a wet flannel, is ample. A high power through 
a short line rather decreases than increases the clear- 
ness of the sound. Of course, the battery power 
must be increased according to the resistance of the 
line. I obj-ct to using one of the battery plates as 
a sounding board, because the sound of the chemical 
action going on in the battery interferes with the 
sound which you wish to hear, if it be very delicate. 
But this arrangement does well for vocal sounds.— 


W.J 

porn] —Anticorrosive Oils. — In reply to 
„ Cripple's query. it is e to prepare them. 
free from oxygen, on a small scale. I should advise 
him to use Harrison’s Anticorrosive Paste—a new 
discovery, and advertised in these oolumns.— 
CRUTCHES. 

(33173.]—Electricity.—In 0 Mr. Lan- 
caster for his kind offer and giving full particulars 
{ am sorry to say I have rheumatism, more or less, 
all over. I was first attacked about two years ago 
in the long muscles of the legs, and was attended by 
two medical men (one called it rheumatic inflamma- 
tion, the other rheumatic neuralgia), with but little 
benefit. I got about again with an effort as the 
weather got warmer. The malady has continued to 
spread since to the knees, hips, loins, under the 
blade-bones, shoulders, elbows, wrists, and fingers, 
with I do not know whether to say acute but yet 


(38139.] — Power of Astro Eyepiece. — The 
power that a perfect object-glass wili bear on stars 
is usually known as 100 to the inch (the grammati- 
cal accuracy of the wording I will not guarantee) ; 
thus, an object giani lin. in diameter would, if it 
were perfect, and the conditions favourable, bear a 
power of 100; a 2in., 200; a 2hin., 225; a Bin. or 
2'5in., which means just the same, 250; a 2łin. or 
fide will cle Aua Everien A- E E G. t d aching. The joints stiffen at 
this will clear away “ pieces“ di y.—F. C. | very trying pains an ing. e joints stiffen a : D 
DENNETT. A the leaat exposure. Liste some heat at „fimes in batter. qualitod to do so than most persong.— Nx 

$3149.1—Paint for Cart.—As I see so many | the knee-jointé, am bottom of The with a CO = = 
seers 1 coach- making left unnoticed, I | clamminess at br 2 om of Sie esi lege, and 1 eon mee eo ane 8 
imagine that there are few subscribers of the coach- shone a oak and pilitated 515 the least prigbt under such circumstances. I would navies 
making craft, or else they must be more selfish than 4e. 50. T tried apap eg yy vane nee i ou to paint the bright work; clean paint always 
other mechanics, who so very liberally attend to all age, tir Lie hio hinten ifi ath 5 aoe looks better than dirty polish. Respecting the smoke 
queries. For the past ten years I have asked many raid to c Ago, CL RAGIN BRE. pain, and was and sulphur injuring your health, you oan have only 
qaeries, which have all been answered except those afraid to continne.— C. ENGINEER. one remedy- vz., to remove the nuisanos.— W. J. C 
referred to, and I am glad that I can now help 33175.] — Midland Express, — In reply to $8193,]—Iron Pianoforte.—Will Mr Davi 
“E, B. F. First give two coats of equal parts of Passenger,“ the following is the running of the if “swith the thick : lid in vies 
white lead and patent driers, coloured with lamp- | 10.45 Liverpool to London :— oblige me wi e thickness of a solid iron back, 


whose arrangement cannot be otherwise than com- 
pletely satisfactory. But, I think, if Mr. Bell would 

p a line to Herr F. Weber, organist to the German 
Chapel Royal, St. James's, that gentleman would 
willingly give all the information required, and he is 


black to a alate colour; then two parts turps to one Arr. Dep. Speed. Dis. and could it not be cut out as a series of columns or 
of drying oil, to thin it with, ‘Two or three coats of | Liverpool n 10 4710 pinara; aue %% in Demon Sro 
patent filling must then be given, according to the Stockport . 11.82 . 11.35 . 47.19 .. 873 | DATS wonld it aap ib ou please, in one piece? 
surface required, which is gained by pumicing off to | Marple .. — . 11.46... 11.40 .. á Agen, won id 15 rh ave two soundboards 
a smooth surface with pumice-stone and water. Derby a LO .. 1.5 .. 41.19 58 ataa to 9 alise th me and columns, an 

Patent filling is mixed with equal parts of gold size | Tren 1.19 .. 1.26 .. 41.78 ... 101ł 4 4 . strain and improve the 
and tarps mith a little drying oil. All holes must Leicester. 1.54... 1.59 .. 42.32 . 1214 3 (r* because hada on two sound- 
be stopped with d wetted like putty with size| Bedford . 3.3 3.6 ... 50.15 ... 175 must (?) sound better than two strings on one 


soundboard? Ts not cast iron likely to give at any 
moment with disastrous results? But I suppose it 
is well hammered. Why have a wooden pin piece 
when a series of holes in the iron frame would seem 
to suffice for ing the strings; aud, indeed, if 
two soundboards have to be strung, a notch in the 
bottom edge of iron frame would hold a string or 


and turps, before the filling. Next apply dne coat of | Kentish Town .. 47... — . 5.14... 221 

lead colour, and glass-paper off; but care must be This train makes a conditional stop at Warrington 
taken not to get through the colour in both the | at 11.8 a.m.; average speed per hour Liverpool to 
above courses, and each coat must be perf dry | London, including stoppages, 40°18 miles; speed per 
before the next is given. Also, in pumicing, there hour, exclusive o Lay goes 43°77 miles. It will be 
must be great care taken to kepp the Gi aga noticed that the s between different stations is 
matter washed off with sponge and water; and] the reverse of even, although coupled engines are 
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wire carried through from front side to back? ‘You 
see I have to think of my own finger-keyed viol, and 
would like an iron 
ight would be strong enough to bear the strain. 
y action works equally well back or front. Don’t 
forget to tell me how thick your iron back is, what 
weight it bas to bear when strung, and what thick- 
ness it ought to be, to bear same strain, when cut 
into five pillars or uprights, two outside (making the 
frame with top and bottom) and three inside.— FID- 
DLER. 

{83199.]—Rapidly Raisin 
Water.—The simplest meth 
undoubtedly be to place in the pail containing the 
water to be heated the end of a pipe conveying steam 
from a boiler. As this, however, might not be 
convenient, and as he might wish a supply of warm 
water at a few minutes’ notice, I would suggest to 
him the following method (not patented) :—Take 
three pieces of stout iron wire or thin rod and bend 
them into the shape of Fig. 1, then lay one of the 
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TAR limbs of one piece beside one of the longer 
limbs of another piece and bind tightly together 
with thin iron wire; repeat the operation with the 
other corresponding limbs till a tripod is formed 
which will support (if the rod be decently thick) any 
moderate weight. Let him now take a piece of 
leaden tubing (of course iron, copper, or even brass 
- would do better if obtainable) and first bend into 
` the shape of Fig. 2 (having first closed up one end); 
then afterwards file at intervals (as shown in figure 
small holes on the surface. If the holes are fil 
first the tube will probably break. Tie the unper- 
forated projecting limb of this to one of the legs of 
. the tripod and connect it with the gas supply. 
Fig. 3 will shew the arrangement intended. df 
course, if he has a large Bunsen burner, or any 
means of admitting air into the ring burner, so as to 
mix with the coal gas, he will obviate the deposit of 
any soot on his pail, and obtain a greater 
Tene of heat from his gas.—J. M. W., Man- 
chester. 


(33202.] — Algebra. — Subsoript numerals are 
merely distinguishing—e g., three unknown quanti- 
ties may be represented by z, %, #3, ins of by 2, 
Y, . Subscript letters and dashes are similarly 
nsed—e.g., , 2”, La, .- W. 

_ (88202.)—Algebra.—In the resolution of equa- 
tions of the higher orders, series, &c., this form of 
notation is frequently employed. In investigations 
where there are two or more quantities which have 
any peculiar relation to each other, such as when 
each is constantly derivable from the one preced- 
ing it by the same process, it is often advantageous 
to represent them by the same letter, marked for 
the sake uf distinction with the numbers or letters 
placed commonly to the right of them, and lower than 
the general line—thus, 2, Z3, 23, Ta, &c., and is read 
x one, æ two, &o., or first z, second z, &c. I have no 
doubt Roscoe nay. be better able to understand 
the application of this notation by examining the 
following equation :— 


x” + Pi * + pz —＋— ee et P,-10 + p., = 0, 


where n is a whole positive number, and Pi, Pa 
- +. : Da, co-efficients, either whole or fractional, 
sitive or negative, and independent of æ. If in 
his equation we take z = z! q—1, so that z! = qz, 
we shall get glag—a 4. + p = 0, and ts 
multiplying by . we have 
ai” In —2 + Ë pz et" 3 
i i . 0 q” 1 = 0. 
“ Roscoe” can easily perceive from the above how to 
oi ene his query.—BERNARD McGuire, Liver- 
,_(83207.]—Capital Investment.—The best adviser 
is a leading stockbroker or banker. The most expe- 
rienced financiers are uently mistaken in their 
investments. Don’t put all your eggs in one basket. 
If you are advanced in years you may invest in a life 
annuity (Gevernment is beat), and get high interest ; 
but don’t be unjust to those who come after you and 
sink your all. There ie nothing like experience and 
personal knowledge to enable you to invest to advan- 


plate cut out, if the inside up- | 
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tare, but, remember, you are mortal and fallible.— 
ENEX. 

[$3207.]—Capital Investment.—There are two 
things a man can do with his money—spend it, or 
save it. The first is not so foolish a preceeding, as 
he gets the enjoyment of it, and that, according to 
an ancient financier, is all be can expect to get this 
side the grave. But our moderns desire the cake 
and its enjoyment too—so they speculate. Now, no 
one can ever gain by speculation any more than he 
can win at cards without understanding the game, 
and some of the games are very pretty and amusing 
—to the winner. Never invest in any thing you 
don’t understand. Buy a house and live in it—save 
the rent—and before the capital is returned some- 
thing will turn up for its investment. Don't invest 
in building society shares, unless you are sure, be- 
cause, if anything happens your money will go to re- 
imburse the depositors, therefore be a depositer in 
prefereuce, and be thankful for what is a good inte- 
rest with tolerable security. It is true that there is 
plenty of waste land, but if we could buy it the dis- 
tance is too great, and I’d rather invest in New 
Zealand or the Transvaal, and await the results. But 
people won't wait. Asa rule they buy dear and sell 
cheap, and it’s astonishing how easy this is to do. 
The French proverb is If you wait pong. enough 
you'll win,” but this infers sonl-sickness. So, unless 
a man can afford to lose, he bad better not specu- 
late. Fortune is a fickle jade.— FIDDLER. 


[$8212.,—Pruasiate of Potash.— The formula 
for the yellow substance bearing this name is 
K Fe Cyg. It is manufactured by heating together 
bone shavings and waste from the combeutter's, old 
hoofs, horns, dried blood, scrap leather from brace 
mannfacturers, &c., with potashes in iron vessels. 
The resulting grey mass is lixiviated with boiling 
water, which, on concentration, leaves the impare 
yellow crystals of ferrocyanide of potassium, having 
the composition, according to Sheridan Musprati :— 


0 um cyanide 
Iron cyanide 25°47 
Water 12°73 
100'00 


The red prussiate is formed by passing chlorine 
through a solution of theabove salt. I do not know 
of any simple test for the purity of the product other 
than the ordinary laboratory methods of estimating 
it—vis., the yellow salt by permanganate of potash 
the red by iodine and sodium hyposulphite standard 
solutions.—J. M. W., Manchester. 


(33215.J—Arsenic in Violet Powder.—I think 
Reinsch’s test is the most simple one that might be 
relied on in all cases. The only sg hey necessary 
are a small quantity of pure hydrochloric acid free 
from arsenic and a small supply of sheet copper, also 
free from arsenic. Get both froma d ist, and 
name to him the purpose for which you require them. 
The mede of procedure is as follews :—Take a small 

uantity of the powder—as much, say, as will lie on 
the point of a knife or small spoon — introduee into a 
little glass tube (also to be obtained from any 
chemist) and boil over an ordinary gas flame with a 
little of the acid and some water. Now insert the 
end of a small strip of the copper and allow to 
remain for a minute. On removal it will be covered 
with a shining grey deposit if the powder in question 
is adulterated with arsenic. In lieu of this test, a 
person possessed of a microscope may detect wi 
certainty the minute octahedral crystals lying 
amongst the starch ules by moistening a small 
quantity of the adulterated sample and 
on a slide.—J. M. W., Manchester. 


[38215.] — Arsenio in Violet Powder. — A 
Simple Test.—A portion of the powder should be 
dissolved in water and gently heated in a glass tube, 
open at both ends. The arsenic will be sublimed, 
and collected as minute brilliant octahedrons. The 
pare violet powder would not show crystals of any 

ind. The hydrated peroxide of iron is the t 
antidote in cases of arsenic poisoning, and should be 
given at once if the presence of arsenic is suspected, 
as in any case it can do no harm. The bydrated per. 
oxide of iron can be made in a few minutes. Mix 
together equal quantities of the tincture of muriate 
of iron and of liquor ammonis; a precipitate will 
soon form, which is to be used after pouring away 
the liquid.— R. P. G., Harcourt House, Anerley. 


(83215.]—Arsenic in Violet Powder.—In repl 
to N. Sirch,“ there is not any simple test by hick 
arsenic can be distinguished from other metallic 
substances. If he is at all nervous about violet 
powder, let him be supplied with pure starch powder 
unscented, which answers all the purposes of violet 
powder. Thereis not any doubt about the arsenic 
getting into the powder by mistake, but it is not so 
easy to find out how the accident happened. If N. 
Sirch“ will compare the quantity of terra alba nsed 
in the second quality violet powder, he will find a 
close resemblance in amount by weight to the per- 
centage of arsenic in average samples.—A CHEMIST? 


[$8215.] — Arsenic in Violet Powder. — In 
answer to N. Sirch,“ I may say that no simple 
test for arsenic is, in itself, quite conclusive. Tet 
him get a piece of pure copper foil, make it bright 
and clean by heating it red bot, and polishing on 
stone. Then boil a portion of the suspected sub- 
stance in distilled water, acidulated with a little 
strong hydrochloric acid, chemically pure. After 
boiling for about 15min., Jet it cool, filter the solu- 
tion through paper, then take a portion of the clear 
solution, place with the copper foil in test-tube, and 


ing it 


boil for a few moments. Be sure that the solation 
is strongly acid to litmus paper before putting in the 
coppe foil. Should arsenic be present, the copper 
foil wi | be coated with a livid greyish deposit. 

are m ny other tests, but the presence of the starch 
of the : ‘olet powder compels the analyst to use many 
reca ‘ons, makes the process tedious con- 
usin; > any but a chemist.—GALLIUM. 


(38: }]—Blectric Light for Workshop.—All 
depen::. on how well you want the workshop illumi- 
nated. Henry Wilde’s machine is the best, and 
small size. I think, would take about 3 to 4 horse- 
power.—W, J. C. 


[$8219.]—Hlectric Light for Workshop.—One 
of Siemens’ machines, driven by a two-horse engine, 
would light your workshop, but the cost of so doing 
would be much higher than that of ordinary gas. 
The effect, however, would be very different to the 
gas, and would render the air in the room purer 
instead of more impure, as in the use of coal-gas.— 
W. J. LANCASTER. 


[38221.]—Analysis of Alum.—The process I 
follow in analysing alam cakes is as follows :—I 
weigh out a portion, dissolve in water. and make up 
to a known quantity, withdraw an aliquot portion, 
add a few drops of nitric acid, boil for a minute or 
two, and then add solution of barium chloride in 
slight excess. I allow tc settle, and then filter, 
wash with hot water till free from chlorides (which 
I tell by testing the filtrate with nitrate of silver— 
as long asa turbidity occurs I know chlorides are 
present), then dry at 220° Fabr., and ignite the 
precipitate in the usual manner. The iron I 
gener estimate along with the alumina, pre- 
cipitating both as hydrated oxides with ammonia, 
boiling off excess, filterin g, igniting, and weighing 
as I then dissolve the weighed precipitates 
in hydrochloric acid and estimate the iron in 
presence of the alumina either by the standard 

tassium permanganate solution or by the coloura- 

ion test with standard ferric chloride, according as 
the amount is respectively large or small. Should 
“ Dunsebarky” find any further difficulty with his 
analysis or calculations, if he will advertise his 
name and address I shall be glad to write to him 
privately, as I have already, I am afraid, trespassed 
on the good nature of our Editor.—J. M. W., 
Manchester. 
fa ene Engineer.—No agate at 
M.E. may be used by anybody; it stands for 
mechanical engineer, mining corineet, M 
evening, or mere emptiness.—W. J. C. 

38223.]J— Apprenticeship.— All depends on how 
the articles of apprenticeship were framed. the 
starting times or number of hours were mentio 
he cannot be compelled to work; but, if the appren- 
tice is to obey all the master’s reasonable commands, 
he must work to time, but he must be paid for the 
extra time.—W. J. C. 


388224.]J— Channel Islands.— Respice Finem 
1 find much fuller and more comprehensive replies 
to most of his queries in Black's Guide to the 
Channel Islands? (a cheap manual to be obtained 
through bookseller) than could possibly be given 
within the limits of a letter. There is one point, 
however, upon which I may be able to give him 
some little additional information—viz., as to the 
climate of the islands. pice Finem” is, no 
doubt, fally aware that bronchial asthma is a most 
capricious complaint, and that it is almost impos- 
sible to predict what locality will suit those who 
suffer from it. Some cases do best in a dry and 
bracing, and others in a more humid and relaxing 
atmosphere. I should therefore strongly advise him 
to pay an experimental visit to the Channel Islands 
before attempting to settle there. The climate of 
Jersey and Guernsey is mild, equable, humid, and 
insular in its character. It does not, as a rule, suit 
consumptive patients; but it suits so he cases of 
bronchitis and asthma fairly well, From my own 
limited experience I am inclined to prefer the 
climate of Guernsey to that of Jersey ; and, to my 
mind, St. Pierre, the capital of the former island, is 
a pleasanter, more home-like, and altogether more 
“livable” place than St. Helier’s, the principal 
town of Jersey. With regard to question No. 4, I 
should incline to the opinion that the olimate of 
Ventnor (or, in some cases, that of „ 
would, on the whole, be found preferable to that o 
the Channel Islands in most cases of bronchial 
asthma, as an air that is relaxing seldom suits 
the state of the digestive o that us accom- 
panies that complaint, But, on tbe other hand, the 
cost of living is considerably greater in the English 
watering-places than it is in either Jersey or 
Guernsey, —M. R. C S. 


(33225.]—Halse’s Galvanic Battery.—There is 
but one coil (primary), containing about lb. 16 
cotton-covered wire. The wire only occupies half 
the length of the cylinder, which is of wood, as in 
sketch, having a hole right through, and EREET 
a small bundle of wires the length of the space tha 
is solid; and, by means of an endless screw. this 
small bundle of wire is run in, when the power of 
the machine is at its weakest. To increase the power 
there is a small brass stud over tho dial i 
this, which carries a bevel wheel ; it revolves another 
wheel ing pointer on dial, and at same time the 
pointer w actuates the endless screw, bringi ng 
the bundle of wires inside the coil of wire, whi 

makes the courrent songo The wires to handles 

of the p 


are la expansions rimary cirenit, and 
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lead from stud carrying the vibrating spring to 
one from pillar holding platinum tip. As to quan- 
tity, there is no more of that article from using 12 
plates than a single pair, as they are coupled up for 
intensity, without which the machine would not 


work. The battery plates, being always in the acid 
solution, soon destroy ; but, however, a dozen sheets 
of platinised silver is not of much consequence to 
those who have plenty of the article known by these 
symbols £. 8. d.— MEDICAL GALVANTST. 


(38226.] — Gelatine. — Place cold water upon 
Nelson’s gelatine, and in an hour or go the gelatine 
will have swelled up very much: now drain all the 
water off, and then add hot water to the right con- 
sistency for working. Alcohol or carbolic acid 
added will improve its keeping qualities.— W. J.C. 


[33227.]J— Green Pavement.—Get a piece of 
iron with hook at end, and scrape all the dirt out 
from between the stones; afterwards fill in with 
cement or mortar.— TELESCOPE TELE. 


[33228.]—Adulterated Carbonate of Lead.— 
Dissolve the carbonate of lend in hydrochloric acid, 
then pass sulphuretted hydrogen gas through the 
mixture. Filter off the sulphide of lead, and then 
add ammonia till alkaline and ammonium oxalate, a 
white precipitate indicates the presence of calcium. 
Filter, and the filtrate is then evaporated down toa 
small bulk or te dryness, and a small portion is 
taken moistened with hydrochloric acid, placed on a 
platinum wire. and then put in a Bunsen burner. A 
green colour indicates barium.—A. E. MENKE. 


[83230.]—Phonograph.—If yon wish to uso a 
single diaphragm make it of iron. Paper is in- 
jurionusly affected by the moisture of the breath. The 
spring must be fixed below the diaphragm, as in 
Wiesendanger's sketch at page 323. Place the spring 
rather nearer to the diaphragm than it appears to be 
there, and connect it to the centre by a small picce 
of indiarnbber. The point should turn slightly 
downwards (not upwards), making an angle of about 
87° with the spring. Use tinfoil, not lead.—SHEL- 
FORD BIDWELL. 


[33232.]— Boot and Shoe Making.—There is a 
book published at the Crispin office, price about 
2a.6d. I should recommend you to make friends 
with some workman in the line, where you will pick 
up a great deal more knowledge in a week than you 
would by reading books on the subject in a twelve- 
month.— TELESCOPE TELE. 


[33237.]— Gas and Formula.—To find the per- 
centage composition of CH, CO», CO, HS the 
following is the best method :— 

(I.) CH, 12 
4 


1 


16 = moleenlar weight of CH]. 
The molecular weight is then taken and divided into 
the molecular weight, first of the carbon and then of 
the hydrogen, taking care first to multiply by 100. 

16) 1,200 (75 per cent. of C 
112 
80 
80 


16) 400 (25 per cent, of H 
32 
80 
20 
7500 
25 00 
100 00 
Tre others are done the same; (b) the volume. must 
first be taken and then divided by the specific 


gravity. and the result gives the atomic weight.— 
A. E. MENKE. 


[33243.]— Bilverlike Polish on Brass.—The 
solution employed to put a “silverlike” face on 
brase is nitrate of mercury. Let mo advise Nom- 
deplumo“ to avoid it. for (1) it is a sham, and (2), 
like all shams. it eats away everything that is noble 
in the heart. Surely brasa can be had white enough; 
and it can be highly polished enough to please any- 
body, while, above all, it is honest.—S. Mayer. 


(33243.]—Silver-like Polish on Brass.—A tem- 
porary polish may be obtained by rubbing on a solu- 
tion made by dissolving a globule of mercury, the 
£129 of a pea, in just sufficient nitric acid. and adding 
about four ounces of water. Alexr. Watt recom- 
mendas a solution of one ounce of nitrate of silver 
dissolved in a quart of water, then add hyposulphite 
1 soda until the precipitate formed is re-dissolved. 

: myself, have not been successful with this solu- 
lon. The cost of the former would be, say, three- 
pence; of the latter perhaps five shillings. But how 
R G Iurfaes they would cover I cannot say.— 


C 
H 


(33244.]—Tee Creams.—Strawberry Ice-Cream : 
Take IIb. of fresh strawberries, and put them in a 
ne hair-sieve, and rub them through with a wooden 
Spoon ; next, add ilb. of powdered sugar, the juice of 


1 lemon, colour with a few drops of cochineal; 
cream, 1 pint. Of course, you must use the saccharo- 
meter to test if the sweetness is correct; if too 
sweet it will prevent the freezing. This wiil make 
about 1 quart. Raspberry and Currant Ice-Cream: 
Take Lib. of raspberries, zlb. of red currants, ilb. of 
sugar; strain, colour, and freeze. Pineapple Ice- 
Cream: Take 1lb. of pineapple, when peeled bruise 
it in a mortar, pass through hair-sieve, add lb. of 
powdered sugar, and 1 pint of cream, then freeze. 
Ginger Ice-Cream: Bruise 60z. of best ginger in a 
mortar, add juice of 1 lemon, 4lb. of sugar, 1 pint 
of cream; well mix, strain through sieve, then 
freeze. Lemon Ice-Cream: Rasp 2 lemons on some 
sugar, which, with their juice, add to lb. of sugar 
and 1 pint of cream. Mix, strain, and then freeze. 
Italian Ice-Cream: Dosameas above, adding a ginss 
of brandy. Vanilla Ice-Cream: Pound up 1 stick 
of vanilla (or suflicient to flavour to palate) in a 
mortar, with zlb. of sugar, strain through a sieve 
upon the yelks of 2 eggs; put into a stew- pan, with 
4-pint of milk, simmer over a slow fire, stirring all 
the time, the same as custard; when cool add 1 pint 
of crenm and the juice of 1 lemon, then freeze. This 
makes about 1 quart.—TELESCOPE TELE. 


(33246.]—Chemical.—(a.) The equation for the 
action between SiO», CaFs, and SO. HO, is the 
following :— 
2 CaF, + SiO. + 2 (H.O 80.3 = 2 (CaO 803) 

+ Sik, + 2 H. 0. 
(b.) The name of FeO, is sesquioxide of iron.— 
A. E. MENKE. 


33248] — White Rats.— Von cannot have any- 
thing better than bread soaked in hot water, and 
then squeezed dry; then milk added. You might 
give them now and then a few oats by way of a treat. 
—TELESCQPE TELE. 


(33255 ]—Electro-Plating Birds’ Feathers.— 
For this purpose make a solution—phosphorus in 
bisulphide of carbon (loz. of the former to 150z. of 
the latter). Dip your feather into this solution, and 
afterwards into a solution of nitrate of silver (łoz. 
to 1 quart of water). Keep it here till it assumes a 
hlack colour (caused by the reduction of the silver) 
Wash in water, and place in a wenk solution of 
chloride of gold. Wash again in water, and allow it to 
ry. It is now ready for the plating or gilding bath, 
for which see back numbers. Ferns, flowers, insects, 
Ko., enn he treated in this manner. I have not tried 
this method. but presume it to be correct, as it is 
given in nearly all works on electro-deposition.—Os. 


[83256.]—Photographic.— Your best plan would 
to purchase some albumenised paper at a photo- 
graphic depot. Cut this into pieces the size yon 
require. You must now make a bath of nitrate of 
silver, 80 grammes to the ounce of distilled water, 
and float your paper face downwards on this. Leave 
it so for abont 3min., and hang up to dry to print it. 
You will require a “ printing frame’’—a small pic- 
ture frame with the picture removed will answer the 
purpose, or, if you like better, you can buy one made 
for the purpose at tha above-named depot. Place 
the fern against the glass, and on it place the pre- 
pared paper. Now. expose it to the sun till the 
visible part of the paper is slightly bronzed. Remove 
it from the frame, and wash with water, and then 
immerse for half an hour in a solution of hvpo- 
sulphite of soda (20z. hypo to 60z. water); but be- 
fore you do this it will be better to tone the picture. 
Toning bath is made with 2 grains of sodio-chloride 
of gold, and 15 grains bicarbonate of soda, dis- 
solved in abonat 8oz. of water. Let it remain in this 
solution for 10min or 15min, wash, and transfer to 
the hypo bath; after which, it may remain in water 
all night. You can then dry between blott ing- puper. 
and mount while still damp. ‘The sensitive paper 
should be prepared by candle-licht, by which also the 
subsequent operations should be performed.—Os, 


{33261.]—Crayon Drawings.—I have found the 
best way of fixing these to be by blowing on, witha 
perfume spray-producer, a solution of isinglaas in 
water and methylated spirits. I have seen Rouget's 
liquid recommended, but have not tried it.—R. G. L. 


(88261.]—Crayon Drawings —If “J. I. C's” 
crayon drawings are the soft Swiss crayon, if he has 
any regard for them he will not use any means to 
fix them. I always strain the paper on a frame, and 
usea mount, which prevents coutact with glass.— 
NEVER TRUST. 

33267.]— Milk, Oh!—According to Dr. J. Muter, 
a “ preservative for milk has heen invented, which 
consists of borax, 6°6; potassinm carbonate, 17; 
sugar, 2°5; water, 89°2. This fluid is diluted with 
so much water, and added to milk. the water being 
undetectable by the “‘ solids not fat?’ process. Per- 
haps the milk referred to by Mr. Jinks is dosed 
with this “ preservative.” I need searcely say that 
Milky did not discover this preparation, but pur- 
chased the secret of some ‘‘ chemist.” An Adultera- 
tion Act that touches only the small men, and allows 
the prime mover to escape, is what might be 
expected from legislators of the modern type.—S. 
MAYER. 


[83271.]—Leclanche and other Batteries.— 
The details of construction have been given over 
and over again, and are to be found, sufficiently 
precise for any handy person to work from, in any of 
the numerous books on the subject. That is why I 
suggeated a look into the shop windows, as of course 
I could not know that the querist was out of reach 
of them. Onthe other hand, he cannot expect such 


very elementary matters and things so readily | (Delphinus 


obtainablo by any one to be constantly repeated to 
convenience a singlo individual at a timo. It is 
throwing away money and work to use flower-pots 
for porous cells, as they involve most extravagant 
construction and consumption. A Léclanché needs 
no porous cell, its only use is to keep the mixture in 
place. A cylinder of pasteboard, made by winding 
brown paper, or better still parchment paper, as sold 
by stationers for covering jam-pots, wound on a 
slightly-tapering stick, and the edges secured with 
sealing-wax or shellac varnish, answers perfectly. 
1 bave had cells thus made working for years. Such 
porous cells will also work in Daniell's cells, but not 
in nitric acid ones. Ordinary batteries can, of course, 
be made with plates of zinc and copper or carbon 
mounted on a strip of wood in the manner of the 
common Smee cells.—S1GaMa. 


(33273.]—Defective Lathe.—It is because the 
head-stock of the lathe is out of centre—it is not in 
a line with back centre. The holt that holds the 
hend. Stock to lathe has, I expect, worked loose.— 
TELESCOPE TELE. 


(33275.]—Dispersion of 8ound.—Sonnd may be 
refracted, as Mr. Grey states, hy means of a ** sound 
lens“ filled with a denser medium than atmospheric 
air; it might also be dispersed with a concave 
sound lens; but how could this be made to keep its 
shape? It can ba disperaed by causing the wave to 
impinge on a small convex mirror, such as a watch- 
glass, and again collected to a focus by a larger 
concave reflector, which, I take it, would be the 
only method of proving its dispersion, as it is hard 
to observe a negative result.— W. H. DAVIES. 


(33278.]—Plating on Britannia Metal.—The 
silver is sure to strip off if the different pewter 
metals are treated. as the querist says be does, in the 
same manner as brass. The final cleaning and pre- 
paration shoald be effected in an alkaline solution, 
caustic soda or potash, ins of acids, and the 
object should be at once transferred to the depesit- 
ing solution without rinsing in water. SIG MA. 


[33279.] —-Composition.— This is made of thin 
glue or strong size and whiting worked up to the 
proper consistency, so as to set firm as it cools, and 
to dry without too much shrinkage, so as to avoid 
cracking.—SIGMA. 

(33280.]—Straightening Horns. — Boil them in a 
copper, and when sufficiently soft, mould to shape 
by forcing a pattern of the horn (drinking) in wood 
into it, and then allow to cool, and when dry take 
pattern out, file, scrape, and polish.—TEBLESCOVE 
TELE. 


UNANSWERED QUERIES. 


— . — 

The numbers and titles of queries which remain wnan- 
erered for five weeks are inserted in this list, and if Kill 
unanswered are repeated four weeks aftancacds, We trust 
our readers will look over the list, and send what information 
they can jor the benoit of their feitorr-contributors, 


Since our last Murano” has replicd to 31913, 32200 
82663, S2733. 


Cornish Double Beat Valves, p. 150. 


32672. 


nest. Reversion, 150, 

3208. Cattle Spice, 150. 

32692, Polishing Machine, 159, 

3263, Chemical Reaction, 150. 

32697, Camera Obscura, 150. 

32008. Refrigerator, 150. 

32699. Plain Turning. 150. 

35700. Powerful Telephone, 150, 

32701. Pony Bicycle, 150. 

32702. Bicycle Improvements, 150. 

32709. L. N. W. R. Engines, 150. 

32712. Secondary Butterics, 151. 

32713. Stables, 151. 

32720, Scholarship. 151. 

32727. Ochre, 151. 

32730. Rolling Photos, 151. 

32733. Railway Coaches (Metropolitan), 151. 
32735. Potroleum for Attacking Ships, 151. 
2014. Hair Dyo, p. 251. 


Wing or Throttle Valve, 251. 

Romping Twist, 251. 

Hjorth's Magnet, 25l. 

Pastry Oven, 251. 

Fireworks (Japanese), 251. 

Giass Staininy, 251. 

Pinster of Paris, 251. 

Great Northern Engines, 251. 

Old Musie. 251. 

Incorporation of Building Socictics, 252. 


3216. 
32917. 
32.025. 
30-8. 
3 18. 
ALO, 
32900. 
320. 
2205. 
3000. 


QUERIES. 


328t.J—Trigonometry.—Conld any reader of the 
Mrcuanic ohlige me by reeommendin: n plane trizono- 
metry for third stage mathematics P—STUDENT. 
[33285.]—Cutting Grindstone.—I have a small 
grindstone, about Gin. dia., which does not run quite true. 
Could I cut it true, and if so with what sort of tool P—H. 


133286.]— Midland Passenger Carriages.—Will 
gome contributor give the proportions anc working 
dimensions of the Midland passenger carriages, particu, 
larly the distance of axie from end of carriage P—BRAKE, 


[33287.]—Marine Zooloxy.—Can any one who has 
aecess to good works of reference on the above subject 
kindly give me information on the following points? I. 
What are the distinctions between the common porpoise 
phoc:enu) and the classical Dolphin (Delphinuz 


404 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 692. 


June 28, 1878 


delphis) ? Which is the larger of the two? What is the 
habitat of each? Which of the two is it that usually 
accompanies ships far out at sea? 2. What is the scien- 
tific name of the fish that is called the Barracouta in 
Australia and the Snook at the Cape of Good Hope, and 
what are its peculiarities? I should be greatly obliged by 
concise replies to each of these queries, with a statement 
of the source from whence the information is derived.— 
M. R. C. 8. 


[33288. ]—Grammar.— Will some one kindly aid me in 
answering these questions? 1. Can you account for the 
absence of inflection in the third person of may, can, shall, 
dare? 2. Why are the forms wots, wotteth, and wotting 
incorrect P—READ AND MARK. 

21 


[33239.]—Fiji Islands.—A young man, age 21, 
joiner, desirous of emigrating te the Fiji Islands, would be 


glad of trastworthy information as to cheapest route and | brouze figures, and 


a 


block of wood, dimensions 6in. x 6in. x 2in., and the din- 
phragm is Stin. diameter, but they won't talk. Will 
some one tell me where I have gone wrong? I am 
inclined to think I have used too large sized wire, but, 
before winding the bobbins again, would like to get advice. 
I have placed one in circuit with a microphone, and the 
ticking of a watch is produced, but very faintly, and 
not so loud as in a pair of small hand telephones I have 
constructed. If the wire is wrong size what size should I 
use? I may add that I used some of the same wire to 
make an electro- et, and put about eleven layers of 
about a hundred and twenty (120) turns each on the bob- 
pins rue could get no magnetism with a two-cell Bunsen. 


[33302.]—Brown Bronsge.—Could any reader inform 
me how to bronze copper a light brown, same as French 
ow to lacquer when bronzed P— 


prospects of employment at his own trade or in any other HAROLD. 


capacity, or if t 1 
carpenters’ mate, or otherwise.—Youne SCOTSMAN, 


[33290.]—Nodules in Limestone.—In the neigh- 
bourhood in which I live there are several beds of lime- 
stone shale lying above what I believe to be the carboni- 
ferous limestone. In this shale, which is very soft, there 
are large numbers of little round stones (very hard), many 
of them about the size of a boy’s marble, others larger. 
have also found some of them more or less flat, with a 
hole pierced in the centre of them sufficiently large to 
allow the point of a pencil to be inserted. I once asked a 
geologist what they were; he answered, Oh, these are 
nodules.” This does not satisfy me. I would like to 
know (1) what is a nodule? (2) What is its origin, and 
how did it come to be in this limestone shale P I may say 
that the brachiopod shells, genus spirifera, and produc- 
tous are common, also corals and crinoids in great variety, 
as well as other small shells I cannot name. If any 
learned reader would kindly notice thisand reply, or refer 
me to a cheap work on the subject. I would feel greatly 
obliged.— J. Y., Quarter Iron Works. 


(33291.)—Organ Pneumatic Action.—Will some 
kind correspondent oblige me with a description of the 

tent pneumatic action connecting slider to the stop 
nob P Also what is the tubular atmospheric contrivance 
mentioned in the description of the Albert Hall organ as 
dispensing with pedal trackers P—Q. A. L. 


[33292.]— Tour in Southern Europe.—I am 
thinking of making a tour through Southern Europe and 
the Mediterranean. Can any of your readers give me any 
information as to the cost, the route being as follows :— 
Through France to Marseilles, thenoe to Alexandria, and 
down the Red Sea to Aden, returning by sea? I think I 
should ureter to travel alone than by an excursion ticket. 
-W. JONES. 


33293.]—Mustel Organ.—To “ ELEVE” on OTHERS. 
—Could any one give us any information concerning a 
question that has appeared several times asking for infor- 
mation concerning the Mustel organ, which Eleve ” 
either has overlooked or does not care toanswer? He 
said, If, in the course of making the drawing, any diffi- 
culty presents itself then state in the plainest possible 
language what the difficulty is.“ What plainer statement 
does he want than the question asked in query 32912, 
No. 686? The same question was asked several times 
before. A friend of mine waited some time before he 
to make his Mustel for the same information, but 

as it did not appear he has managed without it and has a 
good result for his trouble, but still he feels like myself 
reas aac that Eleve's directions would be best.— 


[33294.]—Anti-corrosive Metal.—I am in search 
of am or alloy that will withstand permanently the 
corrosive action of ordinary black inks, if possible to be 
not much dearer than brass, and of a good workable 
character.—QuIDO. 


(33295.J]—-To **56in. Superb.“ Many thanks for 
your letter of last week. Would you further explain the 
front bearing? How is the steel cylinder fixed in its 
place, and how can the wheel be taken out of its fork 
when wantedP The crank is detachable with cutter and 
nut, but how is it got into the recess shown on crank? 
Is the axle fiattened on one side to let it on and then 
twined round P- NIA ROD. 


[33296.]—Noise in the Bar.—Can any of your 
numerous correspondents tell me the cause of, and suggest 
a remedy for, an incessant crackling in tne right ear ?— 
AUDITOR. 

[33297.]—M agnesium.—Can any of our readers in- 
form me whether or not magnesium can be stored up for 
use in the vaporous state? Also what is the relative cost 
of magnesium as compared with coal-gas for equal illu- 
minating power P—Ianoramus. 

[33298.)—Solar Microscope.—To Mr: W. J. Lax- 
moe l should 97 laces to know what alterations 
wou Nee ice a solar microscope to use it with an 


artificial light. what light you would recommend 
for this purpose. I have heard that a good light has lately 
been introduced, made by burning ocoal-gas and air 


together in a certain proportion. If there is such a light 
I should be glad to know more about it.—VORTICELLA. 


| $8299.]—-Anatomical.—I wish to know the proper 
way to proceed to pre the bones and construct the 
skeleton of some small mammal, saya rat or mole, to 
serve a8 an anatomical specimen, especially how to get 
out all the bones uninj , andthe method of connecting 
them together. Is there any inexpensive book on the sub- 
ject P—VoRTICRELLA. 


[33300.|—Drying Closet.—What amount of heat 
would it be possible to get in a drying closet 15ft. by 8ft. 
and 6ft. in height, from sanitary pipes, viz., 12in. dia- 
meter, twice down the closet, and the feed steam to come 
from a four-horse engine, the exhaust constantly runnin 
through as the engine is at work ? Would the pipes stand 
ole ae and would it make any difference to the engine P 
— EADER, 


| 33301 J—Telephonic.—I have constructed a pair of 
telephones of which the following is a description of one: 
Compound magnet composed of three horee-shoe sha 
ones, 6in. long, the centre one being drawn back about a 
quartor of an inch, and the two outside ones gripping the 
two cores, which are lin. by lin. On these cores I have 
fitted two bobbins half an inch long and an inch and a 
half in diameter, and wound with No. 28 (B. W. G.) silk- 
covered wire, The sound chamber I have turned out of a 


ere is any chance of working his passage | 
| What are these like, and 


[33303.]—Isle of Wight Railway BEngines.— 
w many are there, and who 
built them >—Morayno. 


L33304. J—Old Tin Goods.—Is there no use for old 
tin goods and sardine and preserved meat tins, &c.? I 
know a lane near Gravesend, Kent, that has been twice 
mended therewith. Could not they be melted and refined 
the same as iron ore, or would the tin and lead spoil the 
metal ?—MUuURANO. 


(33305.J—Aniline Test.—Will N. Sirch, or any of 
“ours,” oblige with the aniline in wine test alluded to in 
arsenic and violet powder query P—PERIGRINUS. 


[33306.]— Glue for Violin.—The back of my violin 
at the end has come undone. Will any of “ ours” inform 
me what kind of glue to use to fasten it and also how to 
make and apply the glue P—THa SHAY. 


[33307.] —Geological.—Whnt is the character of the 
rocks around Tunbridge Wells, and what is their history ? 
Title of any published history of same would oblige—A 
Tryro IN GEOLOGY. 


[33308.]—P hotography.—I have one of Ross’s rapid 
symmetrical lenses for pictures 8} by 6}, and shall be 
very thankful if somebody will tell me how I can take 
copies of engravings with it, for as it is at present I can 
only take an object when about 12 feet or more off, and 
at that distance the engraving comes out much too small. 
—Aaupva Dianus. 


[33309.]—Repairing Pocket Compnass.—A year 
or two I bought two small sundial compasses; they 
were quite correct then, but now one evinces a decided 
preference for the N.W., and the others obligingly point 
any way you like. Can any one tell me what is the mat- 
ter with them, and how I can put them to rights ?— 
MURAKO. 


[33310.]—~Varnishing Walking Sticks.—I want 
to stain and varnish some walking sticks of thorn, holly, 
and crab. What materials should I use to produce the 
appearance these sticks have when finished for sale in 
shops P— DUBLIN. 


[33311.]—Smell of Creosote.—How can I free the 
interior of a writing desk from the smell of creosote, 
which was accidentally spilled in it some years ago? Time 
has not diminished it, and it taints everything kept in the 
desk, rendering the latter useless.—DUBLIN. 


[33312.]— Engine for Boat.—Will “ Black Watch 
kindly publish the size of boiler, and how made (upright 
or horizontal), tubular or not, &c., also diameter of cylin- 
der and length of stroke? 1 bave a bont 20ft. by 5ft. 4in. 
I want to put an engine in, and think his will suit.—H. F. 


[33313.J—Gt. Northern Engines.—The chairman 
of the G.N. said the other day that “ they had only 38 
engines over twelve years old, and six duplicate engines, 
and they hud 16 engines in course of construction.” Can 
ary one oblige with the numbers of the 38 and six afore- 
said, and tell me if there are any 8ft. engines building ? 
Who built the old six coupled shunting engines 111, 134, 
140, 144, 149, and 1174, and when, and the same of 101, 
102, Ko. P—MURBANO. 


(33314.]—Weatchmakers in Australia.—Would 
any correspondent kindly inform me what chance of 
succeas a practical watchmaker would have in Australia 
or New Zealand, and in what part of the country is 
there the greatest demand P—W. G. H. A. 


33315. j—Distance Indicator.—Would some reader 
inform me how to construct a distance indicator fora 
bicycle? I have made an attempt to construct one and 
have failed. The one I have in hand was an old gas-meter 
dial, constructed to register nine miles, and I find it a 
Oen iy to get it to register beyond that distance.—R. 

ILGRIM. 


(33316.]—Preserving Moths, &c.—I should be 
glad if any of your correspondents would inform me how 

may effectually prevent insccte from destroying my 
moths, &c. I have always kept camphor in the cases but 
find it only presents an unpleasant smell, and does not 
guard them against the attacks of mites.—M1xs. 


[33317.]—Oarbonate of Lead Manufacture.— 
Cam any correspondent tell me what other chemical pre- 
paration of | forms in the manufacturing of carbonate 
of lead, as by careful prooipitation, by oxalic acid from 
its solution in acetic acid, I get first a dirty white pre- 
cipitate, and afterwards, by the addition of more oxalic 
acid, I 2 pore white precipitate which, on reducing, I 
find to be ! in both cases. What can I do to extract 
the carbonate from the other admixture of lead ?—J. M. 


(33318.]—Magneto - Electric Bells.—Will Mr. 
Lancaster, or some other electrical correspondent, inform 
me how the electric bells can be rung with a magnet (see 
illustrated advertisements appearing in this journal) so 
as to dispense with the nuisance of a battery which re- 
quires as much looking after as an infant? I suppose the 
method would be the same as in the beautiful Wheatstone 
A B C, by revolving an armature in front of a stron 
steel magnet, but I cannot understand how the induc 
current thus obtained can magnetise the electro-magnet 
ot bell so as to move the armature and strike the bell. 

AGNETO. 


(33319. ]—Phonograph.~Would not a Morse record- 
ing instrument mnke a gond phonograph, a strip of tin- 
foil of unlimited length occupying the place of the paper 
tape f It could pass on from the first instrument toa 
sec nd one, emitting the sounds spoken into the first. If 
this plan would answer it would save the expense of a 
grooved cylinder, and certainly be more accurate, as the 


stylus would always bear alike on the tinfoil, which it seems 
cannot be the case even on the moet accurately-turned 
cylinder, as the wear and shake in bearings must quickly 
interfere with its performanoe.— Madm ETO. 


33320.]—Figures on Lens.—I have recently gone 
in for sap ede and for highest power have a Seibert 
1-lein. This has screw collar which has marked on it in 
equal parte all round 1, 2, 8, 4, 5, 6, 7,8,9,0. Will any 
correspondent who this sort of lens tell me what 
the figures mean? How am I to adjust it, &c.P There 
is a flat place on one side brasswork, with a single mark, 
and I suppose the others are brought opposite it, but why 
or by what rule I do not know.—Epa@ar STONE. 


(33321.J—L. and N.W. En es.—To what classes 
do the coupled engines Isabella,“ 403. Hardwicke, 
790, ‘‘ Princess Helena, 1517, Trent, 830, ‘‘ Abercrom- 
bie,” 1525, and! Sphinx,” 2156, belong, also those num- 
bered about 1480 and 1670? I should like size of wheels 
and cylinders. What do the numbers stamped on the 
motion bars and tenders mean? What engine was in the 
Abergele collision, and in the accident in which the 
driver, Shelvey, known as the Iron Duke was killed. 
Can Itzaex give me the numbers of “ Precedent.“ 
„Alma,“ Antelope, Princess Louise, and ‘‘ Prince 
Leopold — the number 2183 has been claimed for all the 
first three in the MecHuawic ? How many times has the 
No. 1 engine been renewed since the incorporation of the 
L. and N.W.R. Co., and in what year wasthatP What 
engines were scrapped to make room for 861 to 872 ?— 
MuRANo. 


pee | Ceomenting Iron Pipes.— Thanks for the 
information contained in the answers to my lust query, I 
have succeeded in picking the cement out of the joints 
without breaking any. I shall be much obliged for an 
information as to the proportions of filings, sulphur, an 
sal-amoniac for the cement to refit them; also I shall re- 
quire to cut some of the cast-iron pipes. What is the best 
tool to do it with? Would a round-nosed chisel do? 
WALLASEY. 


83323.]—Removing Rust from Iron Pipes.— 
Will some reader of the Mecuanic tell me of something 
that will loosen rust from the inside of wrought-iron 
pipes? Ihave about 600yds. of ltin. pipe, from pord on 
surface to two boilers underground. The boilers are 
about 350 yards from bottom of shaft. The water feeds 
by the head, but is gone to feed much weaker than what 
it did, and I am inclined to think that rust has collected 
in the pipes. The pipes are buried all the way from pond 
to stokehole.— UNDERGROUND. 


[33324.|—-Walking Tour—Tender Feet.—I have 
been interested in letters that have flately appeared con- 
cerning knapsacks, a walking tour being my favourite 
way of spending a holiday. My enjoyment, however, is 
always greatly modified by blisters, a complaint from 
which, I apprehend, most amateur pedestrians suffer 
more or less. I suffer more. I Lave tried in vain home- 
knit woollen socks, soap, and fuller’s earth, and I shall be 
much indebted to any correspondent who can conscien- 
tiously recommend a specific. How do the professionals 
manage in a six days’ walk? So hard a feat could not be 
done by tender feet.—WaLKER. 


[33325.1—-Measuring Heating Surface of Fire- 
Box.—Will some correspondent inform me how to 
measure the heating surface of fire-box of a locomotive, 
and also how to measure the lap and lead of slide valve P 
—Q. HARDCASTLE. 


(33326.J—Hard Enamel Paint.—Will some of our 
kind correspondents tell me how to make a hard and fast 
enamel paint, suitable for a zinc bird cage, and oblige— 
AN OLD READER OF THB E. M., &c. ? 


33327.]— Simple Instructions on Organ 
Stops.— Can any one recommend a small book giving in 
a simple way the information about organ stops, that a 
person learning to play the organ requires? Most 
treatises seem to enter so fully into the construction of 
the organ, more so than necessary.— BRICKWALL. 


[eS Pign Language.—Would some of our 
readers kindly inform me which is the best system for 
learning the sign language, as I very much fear I shall 
lose my hearing, as it keeps getting gradually worse P 
Any information will kindly oblige—A SUFFERER. 


(33329.J— Hydraulic.— Will one of our correspondents 
kindly explain the working of a hydraulic used in docks ? 
I mean that part which I should call the reservoir of 
power, which is constantly kept up by pumps worked by 
steam power.—L. W. 


[33330.] — Casting Plaster Medallions.— Wil 
some friend favour me with the best way to cast medal- 
lions in plaster, so as to insure a clean fine casting. and 
the best thing to use for a mould to cast, say, 20 or 30?— 
J. B. Parsons, 


(33331. |—Breadth of Organ Pipes.—How broad 
ought a 16ft. wooden diapason to be, and how mach ought 
the pipes to diminish in length and breadth as they go up 
the scale 7—0. 1. 8. 


33332. — Violin Studies.—Spohr, in his Violin 
School, requests that enced teachers, after having 
used it, will favour him with their instructive hints as to 
the suitableness, or otherwise, of his method of tuitien, 
and particularly with respect to the first half of the work, 
adding that, although he had finished many pupils, he 
had never been engaged in elemen instruction, and 
was, consequently, wanting in individual experience in 
that matter. Will any practical violinists please state, 
from their own experience, in what degree they may have 
found Poe AN work useful in elementary tuition; 
and will they kindly indicate a generally practicat 
course of study for the violin, say, for the first twelve- 
month P At what should the young violinist principally 
aim, in order, as soon as possible, to render himself useful 
in the orchestra P—Tyrro. 


|33333.]—Cricket Ball. Would any readers say how 
these are covered, as I have one which I wish to re-cover, 
if possible to do so without special appliances? Please 
explain what kind of leather is used, how to cut, and give 
directions for making seams P—W. WILTON. 


_[33334.]—Plickering Lamp.—Can any of ours“ 
kindly inform me what is the cause of the bobbing of the 
fame in a petroloum lamp? It is in no way caused by 
being badly trimmed.—Hawxs. 

_ [33335.]—Brown Bread.—Will some one kindly 
orm me if brown bread made of ordinary flour and 
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bran is as wholesome and efficacious as that made of rye? | goes below the observatory many feet to the ground. 


—VEGETARIAN. 


[33336.]—Flower Vase.—I should be greatly obliged 
if some of our readers would give me a good sketch of a 
flower vase? It is to be of cast iron, to stand 2ft. 6in.— 
ELBON. 

[38387.]— French Polishing Mahogany.—I shell 
be obliged to any one who practically understands it who 
will inform me, through these pages, how to obtain an 
even, smooth, and glossy polish? I make a rubber of 
flaunel, with a flat even face; on this I pour a little of the 
polish, cover this with a clean piece of fine old calico ; 
over this I rub with my finger a little linseed oil, then 
lightly apply it tothe wood. Now ik I rub with the grain 
of the wood it is streaky; if cirnular, it is patchy; the 
more I rub the rougher it gets. If I use the oil too freely 
it becomes dull, if too little it is rough. The first one or 
two coats J can apply very well, but trying to obtain a 

nice glossy face I fail. Don’t use technical terms without 
explanation.—A. B. C. 


[33338.]— Polishing Veneer Work.—Would any 
reader kindly assist me in the following ?—I propose try- 
ing a little veneer work, but am at a loss as to polishing 
it? I have taken the Mecnanic for nearly nine months, 
but have not noticed anything which will help me. I 
shall be very glad to know what substanoes are used, and 
how they are applied? My work will not extend beyond 
a small table or workbox, &. Is the process the same 
for all woods P—W. J. Hatcu. 


[33339..— Magneto-Blectric Machine.— Would 
any of your era who possess Guthrie’s work on 
Electricity give me their opinion ef paragraph 294, 
describing the direction of current in diagram on page 
274? The asserted direction of current appears to me to 
be incorrect.— ELECTRON. 


[33340.]—Cadmium 8ulphide.—I should be glad if 
any one could inform me whether the paint, cadmium 
sulphide, can be prepared from cadmium chloride and 
potassic sulphide, and if so how. If not, the best and 
easiest means of making the paint. Also the way of 
getting cobalt blue.—H. T. 


33341.]—Lawn Tennis Balls.—Can any one please 

tell me a good way to clean lawn tennis balls when they 

pee become brown from being used on wet ground ?—B. 
NOOKS. 


33342.J]—Magnetic Meridian.—It appears that 
this is constantly varying even in one and the same 
locality, and that it is not the same in different neigh- 
bourhoods at the same time. In the 16th century it was 
about 11° easterly of the zone meridian ; about the middle 
of the 17th century it corresponded with the zone meri- 
dian, whilst at present it is—at least for some places in 
England about 24° westerly. In Germany it is officially 
notified for the neighbourhood of Bonn, on the Rhine 
(long. about 24} east of Ferro, lat. 503), as being 
14° 52’ 58” westerly. Inu Mexico it is easterly. What is 
the reasen of this general want of correspondence with 
the zone meridian, of the variation from east to west in 
our hemisphere (as also, doubtless, in the western), and 
of the constant fluctuations? The difference between the 
variation in England and Germany is, as will be seen, 
about 9°, that is this much less in the latter country, 
whilst the difference of longitude between, say, Greenwich 
and Bonn, is about 7°. Why is this so, and is it depen- 
dent upon, and exactly in correspondence with, the longi- 
tude? If so, knowing the exact variation (declination) 
at Greenwich or at Ferro (first meridian on German 
geographical maps, 17° 39’ 46” westerly from Green- 
wich) is it possible to calculate proportionately for 
the variations at any other geographical point P 
What is the exact declination of the needle from the 
true meridian at Greenwich and at Ferro (west point, or 
Punta de la Detresa, of that island)? And fer practical 
purposes how are corrections for magnetic variations to be 

e in connection with old surveys and maps? Thus, 
suppose the map drawn in the year 1740, when the 
westerly declination was only 16° 10’, and it is required 
to-day to strike upon underground works carried out and 
mapped in that year, how am I to proceed? There is 
only one north point shown on the map, and it is not 
stated if magnetic or true. I should be obliged for infor- 
mation how to proceed. 1. To find if north point shown 
is magnetic or true? 2. When this is determined, how to 
apply tho present declination in order to open upon the 
underground works with certainty? 3. Are the meri- 
dional lines shown on geographical maps, and marked 
degrees of longitude, the true meridian lines for places 
through which these lines pass ? Thus, as an example, is 
the line (2° W.) shown as passing through Berwick-on- 
Tweed, or, say, Cheltenham, a true meridian line, and is 
the magnetic’meridian to be laid down correctly from 
this line? To make my question clear, sup a compass 
stationed at Berwick-on-Tweed, with needle pointing to 
the degree of variation corresponding to that place, 
would the sights of the compass, then bearing true 
nortb and south, point direct to Cheltenham alone and 
5 with the meridian line shown on the map P— 


{33343.]—Camera Lucida.—Will some one describe 
the manner of using the camera lucida? I have a plain 
one, without lenses, but cannot work it. Cannot objecta 
be made larger or smaller by it? If not, of what use are 
the figures on the telescopic stem P—Marx. 

„ Board.—I 
new cloth and cushions on bagatelle 

dent give me a few practical hints P Also what 
eomposition can I use to fill up to level some inequalities 
and indentations in lower end of board? Would nota 
composition similar to that used for ornaments on mirror 
frames do P—Licurian. 


133345.]— Duration of Sunshine.—Please describe 
the method by which the amount of sunshine is ascer- 
tained, es published by the authorities at Greenwich, and 
quoted occasionally ia the daily papers’ A search among 
912 * has yielded no information on this point.— 

L. Sy. 


L38816. ] — HF quatorial and Lightning. — Many 
thanks to “Birma” and Mr. Lancaster for reply. 
“ Rigma does not say there ia to be a connection between 
iron pillar and top of observatory. Does he mean it, or is 
it sufflolent, as he says, to carry the copper rod from the 
base of the pillar to earth? It would not be possible, I 
think, to do che former with a revolving top. Another 
point is, the iren pillar stands on a stone column, which 


board, Wil some | 


Should the copper rod pass down the stone column touch- 
ing it. or be carefully prevented from touching it at any 
point P—BRICKWALL. 

(38347.]—Battery.—Oan any one tell me what this 
battery is and how to work it ?—The outside, A, is iron. 
with a porous pot, B, and zinc, O, inside. have used 


sulphuric acid, and it seems to act well, but I am afraid 
to use it much for fear of dissolving all the iron away. Is 
this likely to happen? I should be much obliged if any 
one would be so kind as to answer.—B. SNOOKS. 


[33348.]—Crack in Clarionett.—Would some reader 
he kind enough to tell me how I can remedy the following? 
I have cracked my clarionet. The crack commences 
from the band around the lower part of tuning joint and 
runs down the side of the instrument under the staud upon 
which the octaving key 12 works until opposite the hole 
on theback. Please say whether I could, and if it would 
be of any use, having a slated band put around, as shown 
on sketch, to prevent the crack running any farther. If 
not, what would be the best thing to put into the crack 
to prevent any leak? It is only a slight opening at present 
but will soon widen.—OLp Woman, 

(33349.]—Running.—Will any correspondent give a 
few bints on training, especially to become long-winded 
like professional runners P—B. O. AcxLAx. 


CHESS. 
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ALL Communications intended for this department 
must be addressed to J. PiERCR, Copthill House, Bedford. 
PROBLEM CCCCXXXII. 

By Russ EIL HENRY, of Chester. 


White to play and mate in two moves. 


SOLUTION TO 429. 


White. Black. 
1. PtoQ3. 1. B to QQ Kt6urQ R7. 
2. Kt to K BS. 2. Anything. 
3. Kt mates. 

BoLUTION To 430. 
1. PtoQ3. 1. P to Q5 (a). 
2. R to C R5 (ch). 2. K moves. 
3. R Ma tes. A 
(a) 1. K to K B 5 (dis. ch.) 

2. Kt to K 4 (dis oh) 2. R covers, 
3. R or B mates. 


NOTICES ro CORRESPONDENTS. 
L. C. T. LEX. —See notice to Agregog in Enauisga 
Mxchaxic for June 14. 


J. W. Problems very acceptable ; many thanks. 


Fruit-Growing in the City.—A correspondent 
of the City Press has forwarded a dozen straw- 
berries which were grown on the roof of a warehouse 
in a thoroughfare within a hundred yards of the 
General Post-office. “ The strawberries,” that 
journal remarks, are certainly of rich flavour, and 
possess an excellent aroma. Our correspondent 
thinks the growth of the fruit in such perfection is 
a proof of the comparative purity of the atmosphere, 
and we quite with him. He adds that he has a 
cherry tree on the same roof, with fruit on, which pre- 
mises to ripen. To these interesting facts in connec- 
tion with City pomology, we may add that some fine 
specimens of figs, likewise grown in the City, were 
sent to us some time ago; and that another corre- 
spondent used regularly to send us some excellent 

rapes, grown near the London Institution in Fins- 
ury Circus.” 


ANSWERS TO CORRESPONDENTS. 


— — 


%% All communications should be addressed to the EDITOR 
of the Enwarisz Mronanic, 31, Tavistock-street, Covent 


. C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
=r aes illustrations on separate pieces of paper. 2. Put 
ti to queries answering 
as the titles of the gus 

or inserting letters, 

D queries, or 
replies are not inserted. 5. No question r educa- 
tion or scientific information is answered ugh the 
post. 6. Letters sent to correspondents, under cover to 
the Editor, are not forwarded; and the names of ocorre- 
spondents are not given to inquirers. 


The following are the initials, &., of letters to hand up 
„„ „ June 25, and unacknow else- 
w 2— 
Rev. J. M. Coates.—J. Smith.—P. A. and P. -A. B. 
Wilbraham.— W. OCoult.— W. A. Ryan.— W. R. Birt.— 
J. H. Schucht.— E. B. I.— J. Brown, Belfast.—J. R. 
Williamson.—Hillemine and Sprague.—Cormack Jones. 
—An Old Mechanic.—Tressilian.—Poor Musician.— 
J. A. P.—Wiseaf.—X.—S. Mallwrath.— T. J. Merocer.— 
J. T. W.—L. B.— B — Black Witch.—Ajax Secundus.— 
R. N. H.—A. B. M.—Lancashire Fitter.—Polypus.— 
G. O.— T. L. - Thomas Bolton. — T. Wiesendanger. 
R. N. O. -W. H. P.—J. A. W.— W. J. 8.— ary 


Palmer.—G. T. G.—8. J.—O. Hamilton Moore.— 

—Daghbert.—E. O. 0.—J. C. R., Nottingham.—A. A. 
Watkins.—L. L.—O. E. 8.—Another Sand Rat.—Alpha 
Beta.—Paper Cutter.—Buttershaw.—W. T. 0.—W. W. 
—P. 8.— Wild Indian.—Ohelt.—F. O. F.—T. Godfrey.— 
W. Harley.—Novus Homo.—Sidney Jewsbury.—A. T. 
Barraud.— D. M. L,—F. W. 8.—R. G. L.—English 
8 Apprentice.—Zeno.—Puzzled.—Aliquando.— 


J. J. R. (See p. 307, Vol. XXIII., No. 584.)—Am OLD 
Sus. (It is ried more edit mowa Pre by manure 
ropan o e wa grass benefite by irrigatien. 
3 udicious irrigation is always beneficial ; excepting, 
of course, rare instances where the water—as is some- 
tin.es the case in minoral districte—is impregnated with 
substances injurious to vegetation.)—Faitz. (Consult 
a medical man.) —CHEMIcAL STUDENT. (See our answer 
on p. 228, No. 689.)—D’EvEtry. (Certainly you are 
liable. Bngravings are the 9 of the author or 
publisher.) — E. WALKER. (The prize was awarded for 
the blowpipe apparatus, but we do not know whether it 
is yet manufactured for sale. We should imagine not, 
or it would have been advertised by this time in these 
columnus.)—J. H. O. (Write S. Gower and Son, Week- 
street, Maidstone.)—PgRREGRINUS. (He is 1 
unless he has subsequently become naturali in 
France.) — PRO Ne Nata. (Write to Lockwood and Co., 
7, Stationers’ Hall Court, London).—Omicrox. (Direo- 
tions for marng din beer are givon on pp. 48, 127, 
and 330, Vol. II., and in many previous vols.) — 
MAxXIEHAM. (Fly papers are made with a composition of 
five of treacle with one of common glue; dissolve 
the latter before mixing with the treacle. A corre 
spondent gave another receipt on p. 471, No. 331, which 
stated was much better than the former, which is 
that used the catch em alive O |!” criers.)—J. J. 
Emery. (The process seems likely to be useful, but as 
you do not wish to make the details public we do not 
see the use of inserting your letter. mmunications 
having for their object the attraction of commerciat 
co-operation or support, are really advertisements, and 
can only appear as such.)—BLONDEL. (Tes; you had 
better employ a lawyer; the charges should be trifling 
in connection with so small a matter, but it requires to 
be properly managed, and you might very probably 
defeat your own object if you set to work yourself.)— 
OYLINDER. (You must apply to some of the managers; 
in some cases there are examinations, in others the 
recommendation of a shareholder or director is of ser- 
vice. An advertisement in the Times would possibly 
obtain for you what you seek.) —DR Luxatico Ingu- 


RENDO. here is nothing new in your suggestion, 
‘except the incorrect assumption with which you start.) 
—W. H. K. (Try n, or see Usefal Note on 


. 252.)—A WoọouLD-BE Damcse. (Bad ventilation is 

requently the cause of the giddiness complained of; 

dancing ought to be a and health-inducing 

recreation, but the conditions under which it is usually 

enjoyed“ render it harmful rather than beneficial.)— 
H. BosweLL, Jno. Jones, R. A., and others. 
really no room for queries about noses, washes to 
remove freckles, and other matters of the toilet.)—Ep. 
K. KrIior. (Please send in; it must have been 
mislaid. We thought it been forwarded to 
printers.)—W. T. G. Brooxtin, Ont. (The charge for 
such advertisements is 28. 6d. On receipt of balance it 
shall appear.) 

Trxx, F. L., Dreizig, W. W.—See indices to back vols. 

W. Newman, J. E. Okill, T. 8 Tour queries are 

Murano, Gallium, W., W. J. O., John T. Laurence, 
Laurence Briant, Noremac, and others have replied to 
queries already similarly answered. 


The Largest Circulation of any Professiona? 

Journal in the Kingdom renders the BUILDING N the best 

medium for NTE rs of Building Matorials, Artis 
ac 


most accurate ve gu to all tion con- 
nected with the Arta of Construction and Design. Price Four- 
pence, of all booksellers and newsvendors Office 
31, t-garden, W.C. 


To bestroy Blackbeetles, Fleas, Bu 
all Insects, use Warkks WONDRRFUL INSBCT 2ga, and 
ING POWDER, which is sold in Tin Boxes 6d. and 18. each, or 

free for 8 or 14 sanpa or the sole proprietors. G. and T. 

PRR, 423-5, Commercial-road, London, B. The name of 
VESPER is stamped on top of every box ; otherwise none are 
genuine. 
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USEFUL AND SCIENTIFIC NOTES. 


— — 


Note on Boiler Making.—Professor R. H. 
Thurston, of the Stevens Institute of Technology, 
in arranging the heating surfaces of a steam boiler, 
lays dòwn as the essential rule that the effort be 
to impede the draught as little as possible, and so 
to place them that the circulation of water within 
the boiler be free and rapid at every part reached 
by the hot gases. The directions of circulation of 
water on the one side and of gas on the other side 
of the sheet should, as much as a be opposite. 
The cold water should enter w the cooled gases 
leave, and the steam should be taken off furthest 
from the point. The temperature of chimney 
gases has thus been reduced by actual experiment to 
less than 300° Fahr., and an efficiency equal to 0°75 
to 0'80 of the theoretical is attainable. e extent 
of heating surface simp Piy, in all yh en best forms of 
boiler, determines the efficiency the disposition 
of that surface seldom affects i it jea — great extent. 
The area of heating surface may also be varied 
within very wide limits without greatly modifying 


efficiency. A ratio of 25 to 1 in flue and 30 to 1 in 
tubular boilers represents the relative area of heat- 
ing and grate surfaces in the practice of the best- 


known builders, and this, of course, furnishes a safe 
criterion. The material of a boiler, says Professor 
Thurston, should be tough and ductile iron, or, what 
is better, a soft steel, containing only ‘sufficient 
carbon to insure melting in the crucible or on the 
hearth of the melting furnace, and so little that no 
danger may exist o hardening or cracking under 
the action of sudden and great changes of tempera- 

. Where iron is used, it is necessary to secure 
a somewhat hard but homogeneous and uniform 
quality for the fire-box sheets or any parts exposed 

the flames, 


Music and Art.—Messrs. John Broadwood and 
Sons have just completed a m cent grand piano, 
made from designs by, and under the inspection of, 
Mr. Alma Tadema, for 5 It was to be used 
on Tuesday for the first time, at the artist's recep- 
tion. It is formed and decorated in a Byzantine 
manner, and accompanied by a superb scat, or rather 
throne, in the same style, for the players. The top 
is enriched with inlays of varicoloured woods, ivory, 
mother o’ pearl, and ebony, of geometrical patterns, 
in the fashion of Alezandrinum ; and in front 
the opening over the keys and elsewhere is decorated, 
in keeping with this, with medallions and monograms 
of the initials of the artist and his wife, the last in 
ivory reliefs, and pierced panels of brass and wood. 
The cheeks of the front are of solid ivory, beautifully 
and boldly carved with acanthus leaves; the panels 
on the carved side contain incised figures of owls, 
nightingales, and cuekoos respectively, with lines of 
music figuring the notes of each bird ; a band of 
ee i guttæ forms the lowest portion of the 

y of the a aatasi g all round. The front legs 
are coupled pillars of various dark woods, such as 
rosewood, with boldly-carved capitals and fine bases ; 
the back leg is a square pier, wrought into keeping 

with the Byzantine style of the whole design. Inside 
the cover are large panels of ivory, destined to re- 
ceive autograph signatures of t 0 distinguished 
musicians who may favour the owner of this most 
splendid instrument by using it.—Atheneum. 
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Lamplough’s Pyretic Saline is refreshing, 
most agreeable, and the preventive of FEVERS, BILIOUSNESS, 
SMALL-POX, SKIY DISEASES, and many other spring and summer 
ailments. Sold by cnemists throughout the world and the 
maker, 113, Holborn Hill. Use no sudstitute.—[ADVT.] 
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Holloway’s Ointment and Pills exercise price- 
less power over lumbago, all pains of the gage nerves, and 
joints, and quickly reduce all swellings caused by accidental in- 
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tions enveloping Holloware” medicine i = counsel ~~ 
usin tg most advantageously for regaining health, strength, and 
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WANTED; best thoroughfare in 3 must be a good 
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Greenwood, Advertis Advertising Agent, Liverpool. 


AN Active A N Active Young Man accustomed to 
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London, Bright n, and South Coast Railway. Comprising, 
besides other additional matter, 

A KEY TO THE LOCOMOTIVE ENGINE. 


CROSBY LOCKWOOD & Co., 7, Stationers’ Hall Court, E.C. 


PARIS EXHIBITION Special 


ments for Visitors to the Exhibition nave been 
made en the RAILWAY PASSENGERS’ ASSURANCE COMPANY 
roviding against ACCIDENT by RAILWAY or STEAM- 
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G insures £1,090 if nen, or 55 77 week if laid 
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THE BIRKBECK BUILDING SUCLETY’S ANNUAL 
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HOW TO PURCHASE A HOUSE FOR TWO 
GUINEAS PER MONTH, 


With Immediate Possession and no Rent to pay.— Apply at the 
Office of the BIRKBECK BUILDING SOCIETY, 
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Houses fitted by competent workmen. Price Lists free, 
J.&W.E. ARCHBUTT, 8, Bridge-street, Westminster. 
Facing the Houses of Parliament. 


V OISIN’S FLAMELESS CUPOLA 


FURNACE.—AITKIN, JESSOP, & CO., Sole Agents, 
2, Laurence Pountney Hill. 

The gases being burnt in the interior of the Cupola, create a 
second zone of fusion with those gases alone No charge made 
unless the T be done with from 1401b. to 180lb. of coke to the 
ton of metal. ting Cupolas easily altered, 

Used at Portsmouth: Chatham, and Devonport Dockyards, anð 
at the Arsenal, Woolwich. 
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Lathe, — et ee et 3 per set E2 56. Bench 
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REPLY.—THOMAS TAYi.OR, 65, Mhester-street, Hulme, 
chester. Established 1847. 
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Your BUSINESS or VISITING CARDS Printed and Returned 
7 Bamsa course of one post. T. E. MILES & Co., Printers, 13A, 
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80A WATER AND LEMONADE 
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N. G. WILCOCKS, — — 


PURE INDIARUBBER STAMPS.— 
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1 marking linen, and a variet 
ce Riss 1438 one stamp JOHN BERKLEY, 


HE HERCULES STEAM ENGINE. 


A powerful Machine, Fitted with furnace and boiler, on 
metal stand, with fily-wheel, pair brass governors, steam 
pes, pulley, man-hole, &0. The whole complete, warranted to 
With directions, safely packed, 


of other purposes. 
zells, Birmingham. 


work for half an hour each time. 
post-free, 13 stamps. 


THE “DEVASTATION” WAR SHIP. 


Complete Model Ironclad, Ilin. ləng. Has two iron turrets, 

brass cannon in each turret. moveable upper deck, rudder, 

powerful engine, &c., and will steam on the roughest water half- 
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IRD-SHOOTING Without POWDER 


No license required. Use the Breechloading Needle Gun. Has 
polished mahogany stock and -tt ol barrel. Discharges a shot a 
distance of 300 feet. Warrante Wiii s nu: ie on, A box, 
12 stamps. D 3 be relied, 1a. t-free. 
Illustrated Catal jue, 2 sta ans.— ROBINSON & THOE E, Manu- 
facturers, Oxford-street, Bi- caine 1am, 


RUPTURES. 
By Her Majesty’s Royal Letters Patent. 


WHITE'S MOC-MAIN LEVER TRUSS 
COMPANY (Lrurrxp). 
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10s., and 16s. each. Postage free. 


SPINAL MACHINES, LEG IRONS, 


And every description of Surgical Appliances. 
JOHN WHITE, Manufacturer, 228. Piemdilly, London. London. 


JOHN GOSNELL %, 0029, 


ry 

8 4 — 

ro r= p 

a 

D 85 

en “ 

š 2 8 

5 * 

© 

— > 
THE M 


OST DELICIOUS as n DENTIFRICH 


Bold by all Druge’*tc, and Perfumers... 
4 


Jury 5, 1878. 


ENGLISH MECHANIC AND WORLD OF SUIENCE: No. 693. 


407 


The English Methanit 


“WORLD OF SCIENCE AND ART. 


————— Geer 


FRIDAY, JULY 5, 1878. 


ARTICLES. 


— e — 


DR. KLEIN’S NEW CRATER NEAR 
HTGINUS. 


By W. R. BIRT, 
President of the Sclenographical Society. 


THS newly-ascertained formation has 

now been under observation for more 
than twelve months. The original observa- 
tions of Dr. Klein are recorded in his 
Wochenschrift für Astronomie, Nos. 13 and 
16. When he first saw it on May 19, 1877, 
he described it as a great black crater, full 
of shadow, without a wall. On the 18th of 
June, 1877, it appeared to him as a large 
black spot, with a vaporous margin. In 
favourable moments a sharply-defined 
nucleus separated from the indefinite margin 
was perceived. This margin is referred to in 
later observations, for on the 9th of April, 
1878, Dr. Klein says, “the slight depression 
[i. e., the new crater] appeared without a 
wall, surrounded by a greyish- brown 
margin, which appeared tongue-shaped 
towards the south, and as a little black 
opening. From time to time the crater 
appeared quite black and sharp, and I be- 
lieve that the grey margin [the penumbra] 
is solely a slope of funnel-shaped preci- 
pices ;” this was recorded at 7h. 20m. 
After 8h. he still records the appearance of 
the crater as very black and sharp. At 9h. 
the new crater appeared to have become 
fainter, and seemed not so black within as 
the shadow of Hyginus, but dark brown. 
On the following day, April 10th, between 
8h. and 9h., the new crater appeared asa 
grey diffused mark with a central shadow. 

n reference to these alterations of colour, 
it is to be remarked that during the observa- 
tions of 1877 tbe formation at times dis- 
appeared altogether; on the 13th of Novem- 
ber, Dr. Klein writes :—“ On the site of the 
new crater appeared a great spot sur- 
rounded with an ill-defined margin, the 
middle part being black, like a shadow. On 
the following day, the 14th, the air being 
excellent, no trace of the crater could be 
perceived. On the 10th of December, the 
moon shining with unusual clearness and 
steadiness, the newcrater was hardly visible, 
but was recognised as a faint dark spot. 
Again, on March 15th, 1878, as on Novem- 
ber 14th, 1877, no trace of the new crater 
could be seen—its site was not even marked 
out by the faintest spot.” 

The following observations of Dr. Klein’s 
crater were made in April and May, 1878 :— 
April 9.— Moon's age at noon, 6°6 days. Mr. Ward 
of Belfast, saw the black crater in the place assigned 


to it by Dr. Klein, and described it as a black crater 
with a soft edge. 

May 9.— Moon's age at noon, 7'0 days. The Rev. 
R. S. Hutchings, of Salisbury, saw an oval depres. 
sion north-east of the position of Klein’s object, but 
much larger; its longest diameter was three times 
that of Hyginus, and its shortest twice (see dia- 

m); he describes it as surrounded by wide ridges. 
E ne Naon obss. sBeong a. shin clouds an ane 
1 ark grey m ng in the position assigne 
Dr. Klein to his ¢ er. à j 

May 10.—Moon’s age at noon, 8'0 days. Mr. 
Sadler, at Clapham, saw the object as a dark oval 
shading, which presented no appearance of a crater. 
ay 11.—Moon's age at noon, 9'0 days. Mr. 
Knott, at Cuckfield, had a view under tolerably 
favourable circumstances of the new crater, which, 

owever, did not present the appearance of a crater, 
but of an oblong ovoid shadi ng in tint and tone pre- 


cisely similar to tho shadings or ground markings 


(not shadows). Mr. Knott’s drawing agrees pre- 


cisely with the object as it was seen on the same 
night with the 18in. equatorial of Mr. Common, at 


Ealing. 
VOL. XXVII.-NO. 686. 


Moon's age 
N 


It will be remarked that the observations 
of May 9, 10, and 11, agree more or less in 
the observers having seen an elliptical ovoid 
or oval marking, described by some as a 
depression. 

here are some noteworthy points con- 
nected with the whole of the observations 
at present on record :—First. The absence 
of a wall surrounding the object or depres- 
sion observed, which appears to point to 
the absence of an upheaving force in its 
formation, and indicates that it has resulted 
from subsidence. The suggestion of Dr. 
Klein relative to the margin favours this 
idea, for if a limited portion of the moon’s 
surface has subsided, it must have left such 
a margin as described by him. Second. The 
dark colour of the interior and its varia- 
bility; this may be explained by a sinking 
down, and at the same time a breaking up 
of the pre-existing surface; the material 
which that surface formerly covered being 
of a low reflective power would produce a 
dark spot as it welled up among the débris 
of the former surface—the change of 
colour from black to dark brown, and the 
disappearance at times of the object alto- 
gether indicating that before the new 
interior surface had taken up its normal 
condition, 1t was in such an unsetiled state 
as to interfere greatly with a constant and 
steady reflection of a settled tint. 


HYCINUS 


oa 


Before closing our remarks on the ob- 


served change of colour, it may be well to 
place before the reader a synoptical state- 
ment of all the observations arranged in 
order of the moon’s age :— 


Date. Character. 


5°6 Dec. 10, 1877 Hardly visible round dark spot. 
6'3 May 19, 1877 Black crater full of shadow. 
6'6 April 9, 1878 Crater quite black and sharp. 
Greyish brown margin, as if 
formed of precipices. 
Ward.—Black crater with soft 


edges. 
18, 1877 Large black spot with vaporous 


oon. 


6'9 June 


margin. 
Jan. 10, 1878 Terminator on west edge, crater 
undescribed. 
70 May 9, 1878 Hutchings.—Oval depression. 
Neison.—Elliptical dark grey 
marking. 
7'6 April 10, 1878 Greyish diffused mark with 
central shadow. 
8'0 May 10, 1878 Sadler.—Dark oval shading. 
81 Nov. 13, 1877 Great spot, ill-defined margin. 


90 May 11, 1878 Knott.—Oblong ovoid shading. 
9'1 Nov. 14, 1877 No trace of crater. 
11°4 March 15, 1878 No trace of crater, 


Those observations in the above table, 


not preceded by the name of the observer, 
are by Dr. Klein. So far as the above ob- 


servations indicate, this object can be best 
studied between 5 and 9 days of the moon’s 
age. It is, however, clear that observations 
are required towards sunset, and also it 
should be looked for when the sun hasa 
considerable altitude, and especially at full 
moon. The fact of its being a new forma- 
tion is pretty certain. What we now want 
is a knowledge of the appearances it pre- 
sents during the course of the luni-solar day. 
Taking into consideration the variation of 
colour from black, through greyish brown, 


toa different grey, we can hardly regard 
Dr. Klein’s statement of the crater being 
full of shadow as strictly correct: for the 
existence of shadow there must bean object 
to project the shadow. In the new crater 
this (the wall) is absent; therefore, the 
blackness in the interior—especially as it is 
described—could not have been shadow, but 
rather, as stated by Mr. Knott, “a ground 
marking,“ and this is one of the more im- 
portant features for future observation and 
study. Within comparatively short intervals 
the colour has altered; indeed, at certain 
times, as a distinguishing element, it has 
disappeared entirely. By constant observa- 
tion of this object, combined with the know- 
ledge we have obtained during the last ten 
or fifteen years, we may be better able to 
penetrate into the operation of lunar forces 
than we were some twelve years ago, when 
the celebrated case of Linné engaged the 
attention of selenographers. 

The observations during May, especially 
those by the Rev. R. S. Hutchings, seem to 
indicate that there is a new formation, 
perhaps still more recent, in the immediate 
neighbourhood of Dr. Klein’s crater. It 
does not appear that Dr. Klein has re- 
corded the shape of his crater, except on 
Dec. 10, 1877, when he described it as “a 
round dark spot, hardly visible.” All the 
observers in May distinctly speak of the spot 
observed by them as being oval, elliptical, 
or ovoid, and one has given a/drawing from 
which it appears that the elliptical spot 
seen by him is larger than Hyginus, is not 
in the position of Dr. Klein’s crater (6 on 
the diagram), and he does not describe it as 
differing in colour from its surroundings, 
but he says “it is surrounded by wide 
ridges.” Now there is nothing on Neison’s 
map, nor on the outline diagrams issued by 
the Selenographical Society, at all answer- 
ing to Mr. Hutchings’s elliptical spot. He 
is particular in describing the neighbourin 
craters on his diagram. He says: 6, 8, 1 
are three craters standing in the positions 
marked round sn oval depression, 12, sur- 
rounded by wide ridges; 7 is a broad_ridge 
bending round towards 12. The accom- 
panying ra 5 is a reproduction of the 
drawing by Mr. Hutchings. 

The above records of the observations in 
May are not sufficiently explicit to enable 
us to decide if the objects seen and described 
by Messrs. Neison, Sadler, Knott, and 
Common were the same as figured by Mr. 
Hutchings, but we have sufficient informa- 
tion on which to base a series of observa- 
tions of the greatest importance to seleno- 
graphers. 


THE ACTION OF BRAKES. 


THE remarkable and unexpected results 

obtained during the elaborate experi- 
ments with railway brakes, made a few 
weeks ago on the London and Brighton line, 
formed the subject of the paper read by 
Capt. Douglas Galton, at the meeting of the 
Institution of Mechanical Engineers held 
in Paris. These experiments form the first 
of a series which it is intended to make 
with the view of ascertaining (1) the actual 
pressure required to produce a maximum 
retardation of the revolving wheels at dif- 
ferent velocities ; (2), the actual pressure 
exerted by the different forms of continuous 
brakes now in use; (3), the time required to 
bring the brake-blocks into operation in the 
several parts of the train; and (4), the 
retarding power of the existing continuous 
brakes, tested on trains running under 
similar conditions of weight iad speed. 
From the enumeration of these heads it 
will be readily understood that, when com- 
pleted, we shall have the most important 
contribution to the literature of the brake 
question which has hitherto been made; and 
the first instalment, contained in Capt. 
Galton’s paper, is sufficient evidence of the 
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probable valne of the series. The experi- 
ments described were undertaken to ascer- 
tain the co-efHcient of friction between 
brake-blocks and wheels, and between the 
wheels and rails, both when the wheels are 
revolving and when skidded. It is scarcely 
necessary to insist on the importance of 
ascertaining by actual test the exact value 
of a co-efficient upon which the whole sys- 
tem of brakes depends, and the engineering 
world is much indebted to the London and 
Brighton Railway Company for the manner 
in which they have taken up the question, 
and facilitated the carrying out of the ex- 
periments. The experimental van, with the 
recording apparatus designed and con- 
structed by Mr. Westinghouse and Mr. 
Stroudley respectively, was illustrated on p. 
371 in connection with the letter of “C. E. S,” 
but for our present purpose it is unneces- 
sary to give a description of the means 
taken to obtain the results. 
unquestionably as correct as ingenuity and 
care could make them, and if they are re- 
markable, they serve to show that it is the 
unexpected that always happens. The expe- 
riments under notice were made at the end 
of May near Brighton, the first day being 
dry, the second stormy, and the third fine, 
with showers. There was thus a sufficient 
variety of weather to render the expcriments 
of more value than they might have been 
if made under uniform conditions, but there 
was not time to collate all the results before 
sending in the paper. Capt. Galton, there- 
fore, exhibited only a few of the diagrams 
taken, but these were of so remarkable a 
character as to excite the keenest attention 
of the engineers present. In experiment 
No. 15, May 28th, the brake-van was slipped 
when travelling at the rate of 40 miles an 
hour. The pressure on the brake-blocks 
remained nearly constant during the experi- 
ment, and being greater than that required 
by the co-eflicient of friction between the 
brake-blocks and wheels, due to velocity, 
the friction increased so rapidly as to cause 
the wheels to skid immediately. The fric- 
tion at once decreased rapidly, but rose 
again as the speed diminished, attaining the 
maximum as the train came to rest, which 
it did after many jerks in 12} seconds. In 
experiment No. 16, May 28th, the van was 
again slipped—the speed being 46 miles. 
The pressure of the air was less than in the 
previous experiment, and it was gradually 
diminished during the experiment; conse- 
quently the pressure on the blocks was 
correspondingly reduced. At first the 
friction between blocks and wheels decreased 
slightly, but, when the velocity diminished, 
the friction increased rapidly, and the van 
came to rest without a jerk in 12 seconds. 
Thus the quicker stop was made by the re- 
volving wheels which originally were travel- 
ling at a higher speed than in the orse of 
the skidded wheels. This effect was exhi- 
bited in a decided form by experiment No. 3, 
May 28th, in which the speed was 444 miles. 
The pressure applied to the blocks was 
sufficient to skid the wheels at once, and the 
diagram shows that the co-efficient of fric- 
tion between the blocks and the wheels 
decreased immediately after the skidding, 
and did not rise until the end of the experi- 
ment, while the tractive force on the draw- 
bar, at first increased by the act of skidding, 
largely decreased as soon as the wheels were 
held by the blocks. In experiment No. 3, 
May 29th, the engine and van were brought 
to rest from a speed of 39 miles an hour. 
The air was allowed to escape from the 
cylinder through a small hole after the 
brakes were apphed, so that the pressure 
decreased during the whole experiment. 
The diagram in this case shows that the 
retarding force due to the pressure of the 
blocks was at first diminished until the 
reduction of velocity reached the point 
wh re the increase in the co- efficient of fric- 
tion wis sufficient to overcome the effect of 
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the diminished pressure applied to the 
blocks. At this point the retarding effect 
was increased, and the wheels were skidded. 
The curve immediately rose in a nearly 
vertical line, showing that the co-efficient of 
friction became very great as the wheel 
came to rest—the time during which the 
wheel was partly rotating, partly slipping, 
being almost mappreciable. Immediately 
after the rise the curve fell to a point far 
below its original position. Thus showing 
that with skidded wheels there is a great 
diminution in the retarding effect of the 
brakes. As the velocity continued te 
decrease the curve steadily rose, thus show- 
ing that the co-efficient of friction between 
the rails and skidded wheels increases as the 
velocity diminishes. At the moment of 
coming to rest the co-efficient of friction 
became very great. The results obtained 
in these experiments may be taken asa fair 
sample of the series; from which we learn 
that the application of brakes to wheels 
does not appear to retard the rapidity of 
their rotation, but when it falls below that 
due to the speed at which the train is 
moving, immediate skidding is almost 
inevitable. The resistance resulting from 
the application of brakes without skidding 
is greater than that caused by skidded 
wheels. During the moment of skidding, 
the retarding force increases enormously, 
but immediately afterwards falls to less 
than that what it was before skidding. The 
pressure required to skid is much higher 
than necessary to hold the wheels, and 
appears to have a relation to the weight on 
the wheels themselves as well as to their 
adhesion and velocity. On this point Capt. 
Galton says:—“ It would seem that the 
great increase in the frictional resistance of 
the blocks on the wheels, just before and at 
the moment of skidding, due to the increase 
in the co-efficient of friction when the 
relative motion of the blocks and the wheels 
becomes small, is what destroys the rotating 
momentum of the wheel so quickly.” With 
constant pressures the friction between the 
blocks and the wheels increases as the 
velocity decreases, until, as the experiments 
proved, the wheels are skidded. But it was 
also discovered that in order to obtain the 
maximum retarding effect the wheels ought 
never to be skidded, but the pressure on 
the wheels should at all times be just less 
than is required for skidding. In order to 
effect the desired result, then. the pressure 
between the blocks and wheels ought to be 
very great when first applied, gradually 
dimimishing as the train comes to rest. 
Such an outcome from these experiments 
discloses the fact that all the hand-brakes, 
and most of the continuous brakes, have been 
designed to suit conditions which do not exist 
in practice. The old saying - you can do no 
more than skid—is shown to be utterly 
erroneous, and the most successful brake 
is that one, the inventor of which has un- 
consciously, as it seems, grasped the true 
principle. 

That the skidding of wheels is not the 
best way to stop a train has been known 
and urged persistently by some railway 
men, and the drivers and guards on most 
lines have orders to release the brakes 
when the wheels skid; but, until these 
experiments demonstrated the fact, not a 
few drivers and others, engineers amongst 
them, firmly believed that the skidding of 
wheels was the readiest method of stopping. 
It has been objected to mostly because of 
the wear of the tires—flat places being 
highly objectionable. So long ago as 1846 
Mr. Gooch, while connected with the South- 
Western Railway, issued a rule to his 
men that wheels were not to be skidded, 
and if skidding did take place the brakes 
were to be immediately released and ap- 
plied again. Mr. Tomlinson said that 
every practical engine-man knew that the 
skidding of wheels was a great mistake; 


i : . 
but we venture to think that Mr. Tomlin- 


son need not travel far to find plenty o£ 
practical engine-men who would argue the 
point with him. The gentleman who pre- 
ceded him in the discussion, Mr. Haswell, 
expressed his surprise at the results of the 
experiments described by Capt. Galton, as 
the Newark trials had led the commis- 
sioners to form a contrary opinion as to 
the value of skidding. Mr. Brown, of 
Winterthur, speaking from practical expe- 
rience on lines of heavy gradients in 
Switzerland, declared that if the wheels 
were skidded much of the retarding force 
was lost. Mr. Yeomans said that when 
the vacuum brake was first applied on the 
Metropolitan a vacuum of 15in. (F) was found 
to skid the wheels. The drivers were, 
therefore, ordered not to exceed 12in. He 
controverted the opinion that the greatest 
pressure ought to be applied first, and 
thought that a sudden application of brake- 
power destroyed the wheels. Unfortunately 
no reasons were offered for these opinions, 
save that Mr. Yeomans had seen wheels 
that had been destroyed by the sudden 
application of the Westinghouse brakes. He 
considered that Capt. Galton’s experiments 
had only confirmed what was well known, 
and that, to obtain any useful information, 
experiments extending over many years of 
actual service were necessary. he com- 
panies, however, it must be remembered, 
have had the hand-brake in use for many 
years, and it has been left to persons not 
specially connected with railway work to 
point out that the hand-brake is radically 
wrong—for, as every one knows, it is im- 

ssible to always avoid skidding with it. 
la view of that fact, and of the statement 
that the evil effects of skidding were well 
known a quarter of a century ago, it does 
not say much for the inventive skill of the 
profession that hand-brakes were not long 
ago improved off our trains. The explana- 
tion of the diminished retarding force when 
the wheels are skidded is most likely that 
given by Prof. Kennedy, though it might 
be worth while to study the question ex- 


perimentally by means of heavy weights 


resting with a small surface on a metal 
rail. As long as wheels revolve, says Prof. 
Kennedy, the surface in contact with the 
brake is continually changing, so the tire 
does not become highly polished, but 
directly the wheels are skidded there is 
theoretically only a point, and practically 
only a very small surface, taking all the 
friction between the rail and the wheel. 
This surface must be almost instantaneously 
polished, and the wheel consequently slips 
along with the least friction possible be- 
tween it and the rail; for, as is shown by 
the experiment, the friction increases as 
the velocity decreases. The paper has now, 
however, drawn attention to the subject. 
and it is to be hoped it will be worked out 
ina thoroughly scientific manner. Capt. 
Galton deserves thanks for what he has 
already done, and it is not too much to 
expect that the companies generally should 
afford facilities for carrying out further 
experiments. 


WHO INVENTED THE MICROPHONE? 
DURING the past week we have received 


several American papers containing 
articles, reports, and letters referring to the 
disputed claim to the invention of the 
microphone. Some of these bear the stamp 
of the Edison Laboratory, Menlo Park. 
from which we assume that we may accept 
as authentic the statements reported to have 
been made by Mr. Edison. In one paper. 
the New York Sun of June 9, we find an 
account of an interview which a reporter of 
that journal had with Mr. Edison, to whom 
he showed the accounts in the London 
papers of Mr. Preece’s lecture on the micro- 
phone. After a perusal of these accounts 
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Mr. Edison is represented to have said: “I 
declare that is the coolest, cleanest steal 
that I ever knew. This man talks of this 
thing as though it were entirely new, and 
as thouch he beheved it was the invention 
of Hughes, when he has the most positive 
evidence that the thing is mine.” In reply 
to a question whether Mr. Edison had 
shown Mr. Preece the microphone, the 
former is represented to have said: “ Of 
course I did, because the microphone is con- 
tained in the telephone; it is nothing but a 
finely-adjusted telephone. To say that the 
microphone is a superior invention to the 
telephone is absurd, because it 1s only a part 
of the telephone. There would be no use in 
adjusting a telephone to such a delicate 
pitch, because the jar of a building, the hum 
and roar of the city would keep up a con- 
tinual buzz.” Mr. Edison, in short, claims 
that the principle of the whole thing is 
based on his undisputed discovery that 
certain substances, called “semi-conduc- 
tors,” such as carbon, several oxides and 
sulphides, vary their resistance to the 
assage of the electrical current when sub- 
jected to pressure, and in July, 1577, he 
“filed a patent” for an instrument which is, 
when properly adjusted for transmitting the 
sound of the voice, a telephone, but when 
delicately adjusted, which can be done by 
turning a screw. a microphone. Mr. Edison 
states that Mr. Preece was shown over 200 
different combinations of one material and 
another with carbon, and also the effect of 
pressure on the passage of the current. The 
reporter of the Sun gives an extract from a 
letter addressed to Mr. Edison by Mr. 
Preece, in which the latter says: Hughes's 
doings border very closely upon yours, and 
it is quite difficult to distinguish between 
what you have done.” Under the circum- 
stances Mr. Edison thinks it quite impos- 
sible to point out the difference, for he con- 
tends that the whole principle of the 
discovery was published by him a year ago, 
and six months ago he obtained a British 
atent for what Prof. Hughes “ pretends to 
ave discovered.” Mr. Edison is repre- 
sented as saying that “if you take the 
shilling piece and this nail business that he 
talks about, it will give sound, but it will not 
represent the original sound. By means of 
the carbon we reproduce the original sound. 
. The discovery that I have made and 
patented consists in finding some material 
that would transmit waves of electric 
current which should be proportionate to 
the sound waves. That was my discovery.” 
In the Washington Star of April 26, 1878, 
we have a report of the proceedings at the 
National Academy of Sciences, in which we 
find the following epitome of Prof. Barker's 
speech when introducing Edison’s telephone: 
— The peculiar point about Mr. Edison’s 
invention is a little plate of carbon in the 
instrument, on which its efficiency depends. 
Oarbon is susceptible toa difference in con- 
ductivity by a change in pressure. Mr. 
Edison has succeeded in discovering a kind 
so suitable for his purpose that pressure of 
themost extreme delicacy, even the slightest 
breath, may be detected. He is the dis- 
coverer of the principle on which his tele- 
hone operates, and not simply an inventor.” 

e last sentence should help to settle the 
uestion in dispute; but while we have 
thought it right to give Mr. Edison’s version, 
we must not omit the following sentence, 
which occurs in Prof. Hughes’s paper (page 
235, ante), and which has been reproduced in 
the reprints of it published in America :— 
Edison and others, says Prof. Hughes, 
“ have produced variations in the strength 
of a constant current by causing the dia- 
phragm to press directly upon some elastic 
conductor, such as carbon, spongy platinum, 
&., the varying pressure upon these mate- 
rials varying the resistance of the circuit, 
amd consequently the strength of current 
flowing.” If Prof. Hughes has not gone 


further than Edison it seems strange that 
he should have taken the trouble to mention 
what the latter had accomplished. How- 
ever, both sides have now been heard, and 
we leave the facts to speak for themselves. 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.“ 


By Jonn WATSON WARMAN, 
Associate of the College of Organists, London. 


PART I.—GENERAL TREATMENT IN 
MANUFACTURE. 


% HAND-BLOWER, 

0. HE Hand- blower mav be divided into 

two orders—viz., the Lever, which is the 
form so very well known os being by far the most 
usual, and the Winch kind, which substitutes 
for the straight Lever a Winch or Handle 
similar to that of the Grindstone or the many 
machines in use as coffee-mills, «ce. 


p. Lever Blower. The Lever may be divided 
into two kinds—the Fixed and the Unfixed 
or Detachable—the former being simply the 
Lever projecting from the Organ-case or other 
portion, and, of course, always in position 
ready for use; the Unfixed is intended, as its 
name indicates, to withdraw or unship, either 
for removal entirely or in many cases to admit 
of re-attachment, if desired, at some other 
point. 

q. With both kinds, see Counterpoising 
4, t) 

r. The simplest and consequently best form 
of the Fixed Lever Blower is that in which the 
Main-beam itself (i.e., that to which the Tugs 
communicating with the Feeder Lugs are 
actually attached) is continued so as to be 
grasped, and thus form the actual Handle or 
Actuator; where this construction is attained 
it will be obvious that not only will the advan- 
tage of simplicity be secured, but that of abso- 
lute impossibility of any slack or looseness in 
the action, even by the longest wear, for the 
resistance or actuation being always in one 
direction—viz., a drag upwards—the Tugs and 
Centres are, of course, always kept tight to 
their bearings ; and, provided the Centreing be 
correct, and the Tugs of exact length no 
slackness, as just said, can possibly ever result. 


s. It will be obvious that this simple form is 
always really obtainable as far as Action itself 
is concerned, for all that is necessary is to have 
the Beam of the correct length and properly 
guided or otherwise treated at the grasping 
part, and where there exists nothing to prevent 
the Blowist stationing himself at any desired 
point along the Beam the desired result can 
of course always be maintained. 

And thus, when the Bellows are away from 
the Instrument there will, as a rule, be no diffi- 
culty whatever; thus, in Bellows-room at the 
Crystal Palace the nine handles are all (if 
author’s memory rightly serves) formed of the 
Main-beams themselves, and it will be evident 
that the arrangement is here of peculiar value, 
for the clicking of the slack of nine Actuators 
would certainly be no trifle, and might 
fairly render that conversation in which 
Blowists—notwithstanding the din around them 
—do, somehow or other, generally manage to 

on here, absolately cut of question; and 
although this last is a matter with respect to 
which no builder could be expected to bestow one 
moment’s indulgence, yet as the Belluws should 
never by preference be too far from the Organ, 
and bad as is the gossip of the Blowist, it is not 
so trying as the rattling of the Actuators them- 
selves (particularly when it is remembered that 
although these most useful gentlemen will not 
talk loudly during soft passages, yet they have 
no hesitation at such time in strong Pumping, 
possibly to provide for a supply when the next 
Forte of the Music shall ugain set free their 
own private wind-machinery), the simple form 
may safely be, as a rule, laid down as desirable 
when practicable. 

t. Where, however, the Blowing-handle pro- 
jects from the Case, or other similar portion, it 
will be obvious that this simple form of Blower 
becomes often impracticable. Thus, if the 
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Bellows come nearly or quite to the Case at that 
point, and be tolerably large, it will be apparent 
that the Handle must be extended some little 
distance from the Case, or other barrier, in 
order that the necessary purchase may be ob- 
tained. Supposing the requisite space obtain- 
able, there is, of course, no objection to this, 
and the Blowist and grasping part of the 
Handle may be, if chosen, placed 6ft. or Sft. 
from the Organ without the least inconve- 
nience, but it is obvious that the Authorities 
will often object to spare so much space; in 
Pew-rented Churches every foot. is often valu- 
able, and as passing under the Handle is out of 
question, the amount of space virtually re- 
quired might amount to two or three sittings, 
besides involving for 50 or CO people a d‘tour 
round the end of the Handle. 

u. On the other hand, when the Bellows are 
far in—that is, when there is a considerable 
distance between them and the Case or other 
Barrier—it may easily happen that the motion 
of the Handle, even when projecting only a few 
inches through the Case, would be too great in 
extent for convenient Blowing, for it is of 
course necessary to avoid both too heavy and 
too light a stroke. In the former case no mere 
lad could supply even a puff of Wind without 
over-straining; in the latter the muscles will 
be fatigued by the mere swiftness and extent of 
the motion, independently of the labour of 
driving, notwithstanding that the latter is now 
light. A remedy in this latter instance is clearly 
furnished by simply setting-in or recessing the 
portion of the Case from which the handle pro- 
jects, and this, in fact, is in itself an excellent 
plan, not only doing away or diminishing the 
ugly projection furnished by the Handle, but 
also, in many cases, veiling the Blower, and thus 
rendering Curtainsor otHer Screen unnecessary. 
But to this treatment there are often these ob- 
jections :—a, the space cannot be spared from 
the interior of the Organ; b, the laying or 
setting out, notably the Pedal Pipes, if they be 
at side (as is in many cases most convenient, 
see Dep. of Gen. Arr.), may, though it does not 
follow that it must, be injured; c, the addition 
casing will be, of course, an additional expense, 
and may, besides, interfere with the architec- 
tural design. 

v. It will now be apparent that the shape, 
size, and position of the Bellows will, in many 
casea, exercise an important influence on the 
simplicity of the Hand Lever-blower, and in 
designing the former this point must be 
properly kept in view (see Bellows 5, m). 

w. When the before-mentioned methods 
cannot be employed for the purpose of keeping 
the construction of this simple character, it is 
evident that a second Lever will be employed ; 
thus, supposing the Bellows set in considerably, 
the Main beam instead of running te and 
through the Case, will be only long enough to 
carry its necessary centreings, and the Handle 
proper being now a short simple Lever of the 
lst kind or order will operate on it by means of 
a Connecting Rod, itself being, of course, so 
centred as to lose the desired amoant of pur- 
chase. When the Bellows, on the contrary, 
are too close to the Case, the main-beam will 
be curtailed somewhat, as before, and a Lever 
of the second order (that is, with the fulcrum 
at the far end) applied; the Lever will, of 
course, extend into the Organ, past. as it were, - 
the end of the Main-beam, being attached to 
latter by rod as before. 

x. It will easily be seen how that the 
centreings of this Lever and Connecting-rod 
will have to drive both ways—that is, alter- 
nately push and pull; instead, therefore, of 
being, as with the Main-beam, mere Pins and 
Points, &c., resting against their work, the centres 
of the Lever must be bond-fide Bolts passing 
through exactly-bored holes, and proper pro- 
vision for tightening when wear has produced 
slack ought to be provided; the Main-beam 
centres of course treated in no way different 
from the first and simplest arrangement. 


y. It is only necessary to add that care must 
be taken that this second Lever be not ren- 
dered necessary simply by failing to leave 
proper space for it to be set sufficiently high for 
proper and comfortable use; see more fully in 
Position (18, i.). 

z. In all cases where the Blowing Handles 
are laterally at distance from Bellows, and in 
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some instances even if directly beneath them, a 
second lever is involved; see more fully in 
Position (18, i., and on a little). When directly 
beneath, the Main-heam should be just as with 
ordinary arrangement, the Tugs being here 
transformed into pushing Rods. If Bellows 
large, have both ends of Main-beam extended 
and treated so as to form a Handle - thus two 
Blowists; this, of course, applies wherever Beam 
is placed. 


18, a.] We have now briefly to consider the 
Unftxed kind. This is, of course, under precisely 
the same laws as the preceding. The only 
difference is that the Handle is removable. It 
is only necessary to notice two kinds the 
Cranked or Elbowed Handle, and the Socket 
Handle. The Elbowed Handle is formed 
exactly like the Elbowed Pedal, except that, 
instead of the stem or shank spreading out to 
receive the foot, it is inserted into a suitable 
handle; the cranked portion, of course, enter- 
ing some portion of the Case, and fitting on 
the squared end of the blowing spindle. The 
Cranked Handle should always he attached by 
a Thumb-screwing nut, the spindle, in fact, 
passing completely through the cranked por- 
tion, and projecting for the sake of receiving 
the Nut; the extreme end of the Spindle is 
thus turned and tapped to form a short screw. 
This Nut is necessary, first, to prevent wear, and 
guard against the Handle slipping off, both of 
which will be here extremely liable to happen, 
in consequence of its often being lifted above 
its proper limit, so freeing the socket portion 
for a moment frou its bite on the spindle. In 
some cases, in order to avoid the necessity of a 
connecting rod, the Crank Handle is made to 
insert exactly as if if were a Crank Pedal, that 
is, in the Plinth, only of course projecting 
upwards ata slant; the Nut is equally impera- 
tive in this case. The Handle may attach to 
the Pedal Spindle, of course, at the back of the 
Organ, or it may be at side, and have a spindle 
of its own. For counterpoise it will be con- 
tinued beyond its centre, and loaded at end. 


b. The Socket Handle is simply a flat bar of 
iron, one end inserted into a suitable Socket- 
piece, the other accurately shaped, so as to slide 
into a socket formed in the main beam, or 
(where the latter is present) in the Lever 
actuating it. In the former case it will be either 
formed in the hard wood, or of an iron Channel 
or Runnel firmly attached thereto, so to form 
the socket. If in the Lever-piece it may be 
either as in the main-beam ; or if the latter be 
small it may be a complete casting of Iron or 
Gun-metal (latter, of course, higher), the socket 
cast in it; the latter method, however, is not 
preferred by Author, for reasons which will 
appear in later parts of this work. A slot in 
some portion of the Case is now, of course, 
necessary. Whena change of Position is de- 
sired, both ends of Beam or Lever will, of 
course, be provided with a socket, the Handle 
thus inserted in either at pleasure. 


c. It only remains to add that any Handle 
which drives a Feeder, which, as a single 
Feeder, is also actuated by Foot-Pedal Blowers, 
should generally, if possible, be counterpoised 
so as not to retard the descent of the Feeder in 
Foot-Blowing. Thus no strict necessity for 
removing Hand-Blower. 


d. The largest English Instrument blown by 
hand, so far as Author is aware, is the“ Fes- 
tival” Organ at the Crystal Palace, Sydenham, 
by Gray and Davison, 65 Sou. Stops, 9 Handles, 
heaviest pressure behind, 1lin. (Tuba). 


e. WATCRH-BLOWꝭ ER. This form is less known 
than the Lever, being far less common. It 
consists simply of a crank shaft that is a long 
stout rod, generally of iron, on which are 
placed cranks, or in some cases Eccentrics, at 
such points as to come exactly opposite the 
Lugs of the Feeders, and, of course, of such a 
projection or throw that the diameter of the 
eircle described by their revolution exactly 
corresponds with the extent of the motion or 
drop of the Feeder Lug; the Cranks or Eccen- 
trics are in direct communication with the 
Feeder by means of a simple Rod, or, if the 
Shaft be above the Feeders, a Tug. Either 
hard wood or metal may generally be employed 
in either case, except with Eccentrics, which, of 
course, demand metal. 


f, The Cranks or Eccentrics are generally 


three in number, demanding a corresponding 
number of Feeders; the Cranks are, of course, 
eo placed as to share the circle equally between 
them; thusa uniform actuation is always main- 
tained. The bearings of the Shaft will be 
eitherin metal or hard wood—the latter answers 
perfectly well; if wish to make the very most of 
the Blowist let Shaft run on Friction Rollers. 
The Winch is, of course, placed at one or at 
both ends of Shaft, and its best method of 
attachment will be by simple squared end of 
spindle and nut, as in ordinary cases. It is to 
be observed that there is not strict necessity 


here, provided a Fly-wheel be used, for more 
than two Feeders, this number both being of 


equal size and drop, and the Cranks or Eccen- 
trics exactly opposite each other, will give fair 
results. Certain radical defects in the Winch 


method of Blowing are pointed out in Compari- 


son of Methods (20, i. to l.). 


g. It only remains to add that in order to 


further add to the steadiness a fly-wheel is 
generally added; this, as already said, is 
necessary with but two Feeders, but not essen- 
tial with three, and in fact in such case is, in 
Author’s opinion, best omitted, as more difficult 
then to vary the supply quickly (see 20, 1.). 


11 cwt. and 3ft. Gin. diameter will be a good 


useful size of fly-wheel. If expense can be 
borne the bearings of the shaft may be formed 
with Friction-wheels. 


h, Examples of the use of the Winch are 


furnished at the following places: First Bap. 
Church, Elizabeth, New Jersey, U.S., by John- 
son, Westfield, Mass.; Carlisle Memorial 


Church, Belfast, by Conacher, Huddersfield ; 


Old Hill Church, Birmingham, by Brindley and 


Foster; Bow and Bromley Institute, London, 


by the same; Beddington Church, Surrey, by 


Lewis. The first Organ that stood in Quebec 
Cathedral, Canada (by Flight) had this arrange- 
ment. It is also used by Walcker, of Lud- 


wigsburg. 


(To be continued.) 


RESEARCHES ON COLOUR 
BLINDNESS. 


TEIS not unfrequent physiological defect, 

known also as Daltonism, from the first 
observer of these interesting phenomena, who 
was blind for red, was explained by Helmholtz 
on the basis of the younger Helmholtz's hypo- 
thesis of colour perception, to the effect that 
in the individuals in question one kind of the 
three kinds of nerve fibres with which colours 
are perceived, and generally the kind that are 
sensitive to red, are paralysed. The conse- 
quence of this is that the red is seen only as 
grey, violet as blue, and in general the red part 
of all mixed colours is wanting, so that the 
person affected can never see colours like other 
men. 

Experiments have recently been made in 
Belgium by M. Delbouf (who is also red blind) 
in conjunction with M. Spring (who can see 
correctly). They are led to a different ex- 
planation of the phenomena. In order to test 
whether red blindness may not be as well ex- 
plained by an abnormal domination of the green 
and violet elements of the retina M. Delbœuf 
looked at coloured silk bands through a fuch- 
sine solution admitting passage of only red. He 
chose for this a lively red and a brown band, 
which appeared to him equally brown, also a 
violet and a blue, both of which appeared blue 
to him. From spectral examination of the 
light reflected from these bands it appeared 
that the spectrum of the red and brown bands, 
and on the other hand of the blue and violet, 
was not so different as the impression from the 
eye having normal sight might have led one to 
expect. 

The interposition of the fuchsine solution 
had for result that M. Delboœuf not only could 
quite well distinguish colours which he gene- 
rally confounded, but that'the brown and blue 
bands appeared quite unaltered, but the violet 
and more especially the red band acquired a 
distinctness of brilliancy which had been quite 
unknown to him before. Scarlet, which 
commonly gave him the impression of a bright 
colour, became flamy and blinding. The sanie 
observation was made on other red-blind indi- 


viduals, and evidence was obtained that the 
case was one of real sensation, and not of mere 
contrast phenomena by looking at a band partly 
by the naked eye and partly through the 
solution. 

“This result,” says M. Delbcuf, “ contra- 
dicts the young Helmholtz’s hypothesis, or at 
least it must be understood that not in conse- 
quence of an insensibility for the red, but 
because of an excessive sensitiveness for the 
violet and green rays, or more particularly for 
the complementary colour to the red of the 
fuchsine, are the peculiarities of vision in the 
red blind to be attributed.” 

When a red-blind person contemplates nature 
through fuchsine he perceives an unexpected 
variety. It is rot thus proved, however, that 
he now sees all as with a normal eye. To in- 
vestigate this MM. Delbcouf and, Spring 
endeavoured to transform a man with normal 
sight into one red blind. After a number of 
experiments, including the observation that a 
red-blind person who had looked for a long 
time ata malachite-green silk band, was able 
quite well to distinguish a cherry red and a lead 
grey that he had previously confounded. They 
used for their purpose an aqueous solution of 
nickel chloride. With a certain thickness of 
the solution M. Spring now actually saw 
through it, like a red-blind person, the violet 
becoming blue, the red brown, and nature 
assuming a certain moderate colouration withe 
out brightness. The same result was obtained 
with a plate of green tourmaline, whereas other 
green screens did not give this effect. Now, 
whereas the fuchsine, with suitable thickness 
of layer, hardly modified for the red-blind any 
colour besides the red and violet, the nickel 
chloride had for the normal eye a distinct action 
only on these two colours. On the other hand, 
even very thick layers of the green solution had 
only a slight disturbing influence on the har- 
mony of the colours which the red-blind eye 
saw, and conversely normal eyes had the same 
impression of different - coloured objects, 
whether they looked at them through weak 
fuchsine solutions or not. Gathering up, then, 
these first results, it may be said that the red 
blind have, as it were, nickel chloride in the 
eye, or that the non-red blind have, as it were, 
fuchsine in the eye. 

The next point to determine was whether 
fuchsine would restore normal sight to an 
artificially red-blind person. This is actually 
the case. If any one possessing ordinary 
power of sight have placed between his eye and 
the silk bands so much chloride of nickel that 
the red and brown bands appear to him brown, 
and the violet and blue bands blue, and if he 
then (having all the rest unchanged) further 
interpose fuchsine of proper thickness, the 
colours appear with their distinct peculiarities 
of character. 

A spectral examination of the two substances 
showed that the fuchsine shades the green part 
of the spectrum with greater thickness of layer, 
obliterates it, and with increasing absorption 
obliterates the spectrum even further towards 
the end, and at length the red. On the other 
hand, the absorption of chloride of nickel 
begins at both ends of the spectrum, and pro- 
gresses towards the middle, so that the green 
continues longest. The aspect of the spectrum 
as perceived by the red-blind, who, it is known, 
get from it only two colour impressions—a blue 
and a yellow—could also be produced artifi- 
cially if the normal spectrum were allowed to 
fall on an ordinary eye which was illuminated 
with the green light of nickel chloride. With 
suitable thickness of chloride of nickel solu- 
tion through which the light illuminating the 
scale was passed, a normal eye perceived of the 
spectrum, like the red-blind, cnly blue and 
yellow. On the other hand, it was not possible 
in the case of the red-blind, to transform, by 
means of fuchsine solutions, the two-coloured 
spectrum into a normally seven-coloured one. 
There appeared only between the blue and 
yellow which they saw without fuchsine a 
coloured band of a peculiar colour, but no 
normal spectrum. The authors, however, con- 
sider that no great stress must be laid upon this 
negative result, as the want of success may be 
attributed to the difficulty of the experiment, 
and the inadequate arrangement employed. 
They intend prosecuting this important subject. 
— Naturforscher. 
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THE PHONOSCOPE. 


HEN he has brought to a state of com- 
_parative perfection the inventions now 
absorbing his attention, Mr. Edison intends, it 
is said, to make a telephonoscope, which will 
be useful to those who are deaf as well as to 
those whose faculties cf hearing are unimpaired. 
Preliminary experiments have been made by 
placing in the tube of a “telephonoscope” a 
spiral wire, when it was found to convey the 
sound much better than without. With a 
common paper tube Mr. Edison has heard a 
cow chewing a quarter of a mile off, and he is 
determined to try whether he cannot invent an 
instrument capable of being concealed, but 
which will render distant sounds audible even 
to the deaf. The phonoscope is a different in- 
strument altogether, for by its means vibra- 
tions producing different sounds are appreciated 
by the changes in appearance of a luminous 
figure in a Gassiot tube. The phonoscope was 
invented by Mr. H. Edmunds, junior, and con- 
sists of a vacuum tube revolving with a 
uniform velocity, an induction coil, aad a Reiss 
transmitting telephone, the membrane of which 
is caused to make and bresk circuit between 
the tube and the coil. The Reiss transmitter 
is a tube with a mouthpiece, the other end 
being closed by a thin brass plate to which is 
attached a platinum contact strip. This strip, 
when the brass plate is set into vibration by 
the voice or other sounds, touches a metal 
int in connection with one of the wires lead- 
ing to a battery, and thus completes tne circuit. 
Two cells of a Grenet battery are employed, 
one of which is connected to a coil rotating in 
a ring of soft iron, in order to keep the motion 
uniform. The other cell is connected to an in- 
duction coil, from which sparks are sent to the 
Gassiot star, which is attached to the same 
shaft as the rotating coil. If, while the 
vacuum tube makes one revolution, contact is 
made and broken once, a single line of light 
will be seen in the tube, but if the circuit is 
completed more frequently, a star will appear, 
the number of “rays” in which is determined 
by the number of times that contact is made 
during a revolution. When the diaphragm of 
the transmitter is spoken or sung to, it vibrates 
more or less rapidly, and the vacuum tube 
being rotated at a uniform speed, the appear- 
ance presented by the star varies according to 
the sound uttered at the transmitter. Two 
notes in harmony produce two superimposed 
stars—one bright, the other hazy, while a dis- 
cord gives a nebulous patch, with occasional 
flashes of light. The phonoscope is a very 
beautiful arrangement, but is necessarily ex- 
pensive, so that Mr. Taylor’s phoneidoscope 
(see p. 71) will become the popular instrument 
for studying the effects of sonorous vibrations. 


BEE MANAGEMENT. 
(Continued from page 306.) 
Abbott’s Standard Hive. 


1 hive may be readily described by means 
of the accompanying sketches, with the 
exception of one part — the movable side. 
The outer appearance is given at Fig. 1; while 
Fig. 2 gives a sectional view of the hive body 
from back to front. The inner skin of both 
sides is parallel to the outer, but at front and 
back it is set as shown at Fig. 2. The frame is of 
the same taper, and consequently on its being 
lifted from the hive, the risk of crushing the 
bees between the bottom corner of the frame 
and the inner skin is reduced to a minimum. 

The shape of the top bar is shown at Fig. 3 
sop outer bars are shaded to simplify matters). 

y using this shaped top bar a greater steadi- 
ness of the frame is gained, each bar resting on 
a base of 2in. (instead of ljin. bare as in other 
top bars), while the distance between the frames 
is only 1 as usual. 

The top bar in its present form is, however, 
not so convenient to handle as it was in its 
original shape, but it has a decided advantage 
in point of economy of timber and labour over 
the old bar. The shape of the original top 
bar is shown at Fig. 4. The top of the bar 
comes level with the outer skin, and the crown- 
board is abolished, its place being filled by a 
quilt composed of. ticking and flannel. The 
size of the frame is 16}in. long at the top, 
15}in. long at the bottom, and 10in. deep. All 
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these are outside dimensions. This size of 
frame is much too large, in my opinion, to ever 
become a standard of size suitable to all parts 
of England, but Messrs. Abbott Bros. construct 
a hive in which all the improvements of their 
“Standard,” with the exception of the taper 
frame (which is impracticable), is adapted to 
the Woodbury sized frame, and from its 
reasonable price and convenient arrangements 
is most suitable for either the bee-student or 
the ordinary apiarian. 
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The top bar of the Standard, both old and 
new forms, prevents the escape of heat at the 
frame end in winter, and does not allow the 
bees to get at the ends to propolise them fast. 
The movable side is a modification of the 
dummy, roughly speaking, and cannot be pro- 
perly explained without the aid of drawings. 
The inner skin at the back of the hive is 
hinged at the bottom, and fastened by a sort of 
a hasp at the top. When room for the easy 
removal of the frames is desired, the inner skin 
is unhasped, and pushed close to the outer, 
when sufficient room is at once given. Of 
course, the ordinary dummy may also be used 
for contracting the space in the hive when re- 
quired.. At Fig, 5, the best plan of cutting out 
the top bars is shown by which hardly any 
timber is wasted. The hive as a whole is a 
fair sample of the ingenuity which Messrs. 
Abbott Bros. display in all their appliances, 
and it would be hardly fair to close this letter 
without uttering one word of commendation of 
the spirit of improvement which forms so 
marked a part of their characters. 


W. S. Travis. 
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AMIANTHINE COAL. 


TEE name amianthine coal has been given 

to an artificial fuel, invented by M. E. L. 
J. Rocher, of Toulouse, and especially adapted 
for heating public conveyances or for use in 
workshops or laboratories where an open fire 
without a chimney is required. M. Rocher 
desired to produce a fuel in the combustion of 
which the least possible quantity of carbonic 
acid is disengaged, while a pleasant and healthy 
odour is evolved. His amianthine coal is of a 
cheap nature, and being dense, affords with a 
small volume a considerable and constant heat, 
burning freely, but slowly, producing no smoke, 
and requiring no special apparatus for effecting 
its combustion. The essential ingredient is 
green, white, or blue amianthus, or flexible 
asbestos, which is capable of subdivision into 
small particles in water, and which when 
intimately mixed with other substances, forms 
a sort of fibrous paste, possessing when dry 
great elasticity, whereby it is enabled to stand 
considerable transport without breakage, and 
the ashes of which after combustion retain the 
original conglomerate form of the fuel. More- 
over, the amianthus fibres in each fuel block, 
while it is burning, remain unconsumed, and 
serve to transmit the heat to the surface of the 
block. As regards the development of carbonic 
acid, the green amianthus in particular is of 
great value, being composed of silicate of lime, 
silicate of magnesia, and protoxide of iron, 
which by its combustion is farther oxidised, as 
shown by the change of colour of the fibres 
from green to rusty brown, and thus its effect 
is much the same as that of the pieces of iron 
sometimes placed in brasiers for neutralising 
the carbonic acid. In order further to neutra- 
lise the carbonic acid as much as possible, with 
the amianthus is mixed fat lime, which, when 
formed into a paste therewith, also acts as 
agglutinating material, imparting great solidity 
to the fuel. In place of the lime may be em- 
ployed other known agglutinating materials, 
preferably those capable of absorbing carbonic 
acid. To the above ingredients are added char- 
coal and acetate of lead, or nitrate of soda or 
of lime, or substances having analogous pro- 
perties. Thus, for one description of the fuel 
1,000 parts of charcoal, 100 parts of amianthus, 
25 parts of gum, 1,500 parts of water, and 100 
parts of acetate of Jead are mixed ; for another 
description, 1,000 parts of charcoal, 130 parts 
of amianthus, 60 parts of lime, 55 parts of 
nitrate of lime or of soda, and 1,500 parts of 
water. The above proportions may be modi- 
fied according to the purposes for which the 
fuel is to be employed. The charcoal and 
amianthus are reduced toa fine state of sub- 
division, and are then mixed together; the 
nitrate of lime or analogous substance is also 
pulverised, and then mixed with the other two 
substances, and to this compound is then added 
the water in which the agglutinating material, 
gum, or lime has previously been dissolved or 
suspended. The compound being then stirred 
so as to incorporate all the ingredients as 
thoroughly as possible, forms a pliable paste. 
This paste is placed in moulds to form 
briquettes or blocks, which are dried either in 
the open air or in stoves. 


EMERY WHEELS.* 
By Josuvua Rose, M.E. 


HE uses for which emery wheels may be pro- 

perly applied are for producing true cutting 
edges and for smoothing surfaces. Their action is 
abrasive and is termed grinding or polishing, accord- 
ing to the nature of the duty. It is indeed somewhat 
difficult to separate the grinding from the polishing 
duty, as the end to be attained rather than the 
nature of the duty, determines the name by which 
that duty is known; as a general rule, however, 
emery polishing wheels are distinguished from grind- 
ing wheels in that the former are composed of 
wooden dises covered with leather, the surface of 
which is covered with emery fastened thereon by 
glue, while the latter are composed of emery 
cemented together with some suitable cement. As 
a matter of fact, the action of emery is merely 
abrasive in both cases, and although in practice 
those composed of or covered with the finer grades 
of emery (that is to say, from about number 70 to 
number 120), are used for polishing purposes, yet, 
as before stated, emery polishing wheels are under- 
stood, in our workshops, to indicate wheels of wood 
— c Üb.ĩ-- ⅛— — — — 
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covered with leather and coated with emery. Not- 
withstanding this, however, wooden wheels are 
sometimes coated with emery of the coarsest grades 
(that is to say, from about number 10 up to number 
50), and the action of such wheels can scarcely be 
properly termed that of polishing. 


The duty of solid emery wheels, composed of even 
the finest grades of emery, is usually termed emery 
grinding, although the result attained is, in many 
cases, that of coarse or primary polishing. The solid 
emery wheel is an American invention, and has, in 
the smaller sizes, attained great prominence, of late 
years, from its capabilities of performing duties 
which it was formerly practically impossible to satis- 
factorily perform: for instance, as the grinding of 
hardened tools, or cutters to a true edge, or of 
hardened surfaces to a true conformation. The larger 
sizes of solid emery wheels are used for purely 
abrasive or grinding purposes, for which the fast 
running grindstone is either too unwieldly or so 
obstructive to the workman’s operations as to render 
the manipulation both tedious and crude. Among 
this class of operations may be enumerated the 
grinding of ploughshares, stove-plates, wrought-iron 
plates, the fitting of iron castings, and tbe grinding 
of the inner surfaces of hollow iron ware. In all 
these latter classes of work, however, the emery 
wheels have displaced the grindstone, because of 
their handincss and greater adaptability to the size, 
shape, and form of the work rather than to its 
cutting qualifications. 

Another and very successful field of operations 
occupied by the solid emery wheel, is that of finish- 
ing work in the lathe ; thus the bearings of spindles | 
and the surtaces of steel or chilled cast-iron rolls | 
may be, and are finished more true and give a finer 
polish by emery wheels than is possible with any 
lathe tools of any kind whatever. In all cases of the 
employment of emery wheels in place of stecl-entting 
tools, however, the operation is considerably slower, 
and it may be laid down as a positive rule that, save 
upon metal too hard to be operated upon by stcel 
tools, the emery wheel cannot compete with the 
ordinary lathe planer for milling tool duties; and, 
furthermore, the emery wheel cannot compcte with 
the planer or with the file in the production of flat 
surfaces upon soft metals. Indeed, as a fitting tool 
for fine work, the emery wheel, except upon 
cylindrical surfaces, is out of place. 

In the abrasive duties carried on in the manufac- 
ture of needles, cutlery, harness hardware, &., the 
emery wheel isa most valuable tool and has assumed 
a very importaut position. ‘This is largely due to its 
strength in proportion to its shape ard size; for 
instance, vulcanite emery wheels 18in. in diameter 
and having 3-16in. thickness, or face as it is com- 
monly termed, are not unfrequently used at a speed 
of some 5,00Uft. of circumferential feet per minute, 
whereas it would be altogether impracticable to use a 
grindstene of such size and shape, because the side 
pressure would break it, no matter at what speed it 
were run. Indeed, in the superior strength of the 
emery wheels of the smaller sizes, lics their main 
advantage, because they can be made to suit narrow 
curvatures, sweeps, recesses, &c., and run at any re- 
quisite speed under 5,000 feet per minute, and with 
considerable pressure upon either their circumfcren- 
tial or radial faces. 

The distinctive feature of the various makes of 
solid emery wheels lies in the material used to 
cement the emery together, and there is, at the pre- 
sent time, much thought and experiment being 
directed to the end of discovering some cementing 
substance which will more completely fulfil all the 
requisite qualifications than any at present known. 
The requirements of such a material are that it shall 
bind the emery together with sufticient strength to 
withstand the centrifugal force due to the high 
speeds at which these wheels must be run to work 
economically, and that it shall peitber soften by heat 
or become brittle by cold. It must be capablo of 
being mixed aniformly throughout the emery, so 
that the wheel may be uniform in strength, texture, 
and density. It must be of a nature that will not 
spead over the suriace of the emery, or combine with 
the cuttings and form a glaze on the wheel. This 
glazing, in fact, is one of the most serious difficulties 
to be encountered in the use of emery wheels. 


Many of the experiments to prevent glazing have 
been in the direction of discovering a cement which 
would wear away with the cuttings angles of the 
grains of emery. thus allowing the grains of emery 
to become detached from the wheel, rather than to 
remain upon it in a glazed condition. ‘The cementing 
materials at present in use may be stated to be 
mainly composed as follows :— Hard rubber, chemical 
charcoal—that is, leather cut down by acid—tiat is 
used to prevent sbrinkage—and glue, oxy-chloride 
of zinc, shellac, linseed oil and litharge, giue, linseed 
oil and litharge, silicate of soda, and chloride of 
calcium, celluloid, oxy-chloride of magnesia, 
infusoria, and pure glue. 

The speeds at which an emery wheel may be run 
without danger of bursting varies according to the 
thickness or breadth of face of the wheel as well as 
according to the quantity of cementing material and 
excellence of manufacture; hence, aithough a 
majority of manufacturers recommend a speed of 


about 5,000 circumferential feet per minute, that 
speed may be largely exceeded in some cases, while 
it would be positively dangerous in others. Itis, in 
fact, impracticable in the operations of the workshop 
to maintain a stated circumferential speed, because 
that would entail a constant increase of revolutions 
to compensate for the wear in the diameter of tbe 
wheel. Suppose, for example, that a wheel, when 
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explosion itself, occasionally by the blowing out 
of the shot. 2nd. Tha concussion of the explosion 
may liberate a quantity of gas, which escapes into 
the mine, and is afterwards ignited at some open 
light. In addition to these direct dangers, there 
are other indirect ones, such as the risk, which 
must always accompany the presence of gunpowder 
at all in the mine; and, again, the amount of 


new, isa foot in diameter, a spred of about 1,600 | latitude which is allowed to those in charge of the 
revolutions would equal about 5, 000 circumferential | blasting operations, frequently lends to careless- 


feet, whereas when worn down to about two inches | ness. 


It has been attempted in the last Mines 


in diameter, the revolutions would require, to masin- | Regulation Act to surround the use of powder 
tain tke same circumferential speed, to be about | with so many precautions as to reduce the risk to a 


9,500 per minute, entailing so many changes of | minimum, 


No powder is allowed to be stored ia 


pulleys and counter-sbafting as to be impracticable. | the mine, and no quantity greater than four pounds 
In practice, therefore, a uniform circumferential | shall be in the charge of a workman at one time. 
speed does not exist, the usual plan adopted being to | The powder must, before being taken into the mine, 
run the large sized wheels, when new, at about the | be made up into cartridges, and these must be con- 


speed recommended by the manufacturer of the kind | tained in a case or canister. 


If any fire damp has 


of wheel used, and to make such changes in the | been observed in the pit during the previous three 
speed of the wheel, as it wears, as can be accom- | months, the mine in the neighbourhood is required 
plished by changing the belt upon the three stepped! to be examined for fire-dump before the blast is 
cone pulley, and, perhaps one, or, at most, two fired; if any fire-dump is observed which causes a 


changes of leht pulley upon the counter-shaft. 


blue cap in the flame of the safety lamp no blasting 


It ia sometimes practicable to use wheels of certain | shall be permitted. Unfortunately here, as in the 
diameters upon machines speeded to anit that | case of the use of the safety lamp, miners appear in 
diameter, and to transfer them to faster speed | many cases to ignore the rules and regulations made 
machines as they reduce in diameter. Even by this | entirely in the interest of their own safety, and to 


plan, however, only an approximation to a uniform | become careless and negligent to a degree. 


It is 


speed can; in most cases, be obtained, because, 28 a | admitted that the above rules frequently become a 
rule, certain machines are adapted to certain work, | dead letter, and their observance neglected. An 


and the breadth of face and form of the edge of the 
emery wheel is very often made to suit that particular 
work. Furthermore, a new wheel is generally pur- 
cnased of such a size, form, aud grade of emery as is 
demanded by the work it is intended at first to per- 
form, nor is it, as a rule practicable to tranfser the 
work with the diametrica!ly reduced wheels to the 
lighter and faster-speeded grinding machines. So 
that, while it is de-irable to run all emery wheels as 
fast as their composition will with safety admit, yet 
there are practical objections to running small wheels 
at arate of speed sufficient to make their circum- 


illustration of this occurs in the case of the terrible 
explosion at Blantyre on 22nd October last. The 
foliowing ig an extract from the report of commis- 
sioners appointed to investigate the matter, and 
which has just been presented to Parliament :— 
‘t Powder required to be ina case or canister was 
allowed to be taken into the mine at times in paper 
parcels. Powder, where inflammable gas had been 
met with during the preceding three months, was 
allowed to be taken in paper parcels or canisters, 
loose, instead of in the required cartridges. The 
special rules made each fireman the competent 


ferential velocities equal to those of large wheels. | person’ to supervise the firing of shots where gas 
The speeds recommended for the various kinds of | had heen met with during the preceding three months, 
wheels now in use, vary from about 2,700 to 5,600 | but the miners fired their own shots, except at the 
circumferential feet per minute, but the speeds | stoopings, without supervision. Shots, disavowed by 
obtained in worksbops average between 2,000 and the manogeras being unsafe near accumulated gas at 
4.00bft. for wheels Zin. and less in diameter, and | thestoopings, were fired with an open light by the 


from about 3,000 to 5,600 circumferential feet per | special flreman.“ 


minute for wheels above 12in. in diameter. Wheels 


It is stated also, in another place 
in the report, that two or three days before the ex- 


above lõin. in diameter, and of ample breadth of | plosion blasting shots were fired in places in the mine 


face, are not, however, unfrequently run at much 
greater velocities. Emery wheels should be properly 


| 


in which there existed at the time a quantity of gas; 
one of the firemen fired the shots, opening his safety 


held upon their driving spindles or arbour, because if | lamp to de so, and the expression is used that he did 
the latter showd become heated, its expansion | so“ watching a chance.” The fearful import of this 


would tend to burst the wheel. To prevent this, and | state of things is seen when it is remembered that 


to provide for the wearing out of the wheel without 
excessive variation in the circumferential speed of 
the wheel as the wear takes place, the vulcanite 
wheels above ldin. in diameter are made upon a 
cast-iron centre. 

The spindles, or arbours, for emery wheels, should 
have a solid shoulder for the wheel to jam against, 
and a washer and nut on the other side, and the 
thread should be such that the resistance upon the 
washer shall be in a direction that will teud to screw 
up and not unscrew the nut—otherwise the latter 
will be apt to become loosened. It is obvious, there- 
fore, that where one arbour drives two wheels it will 
require a right band thread upon one, and a left 
hand thread upon the other end. 


EXPLOSIONS IN COAL-MINES.— VI. 
Bz T. WILLS, F.C.S. 
Blasting Operations. 

PERATIONS of this nature are frequently 

employed, either to obtain the coal itself, or for 
the purpose of removing obstacles to the ready work- 
ing of the coal. Th» coal is sometimes removed 
by loosening or cutting the sides all ronnd, and 
then introducing a charge of powder behind the 
block, which, on its explosion, brings down the 
mass of coal. Rocky or hard ground is usually 
broken up by the use of powder. The method of 
conducting the blasting operation is very much 
the same as that employed clsewhcre; a hole is 
drilled of a sufficient depth—into this a charge 
of powder or other explosive in the form of a 
cartridge is introtuced—the drill hole is then 
filled up with tamping, which is rammed in 
tightly, and, by means of a slow fuze, the charge 
is ignited. In mines quite free from fire-damp, 
this operation is not nttended with special danger; 
but, untortunately, it is too common to employ 
blasting in mines which are by no means free 
from inflammable gas. In these cases it is usual 
for an examination of the neighbourhood to be 
made with a safety lamp, in order to detect the 
presence of gas. The shots also are only allowed 
to be fired by responsible persons, appointed for 
the duty. 

There are two direct and obvious dangers arising 
from the employment of blasting in mines 
Ist. The possible ignition of gas, which is present 
in the mine at the time of firing, by the flame of the 
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within three days afterwards 209 porsons were killed 
in that pit. 

Seeing that this, in all probability, although it is 
to be hoped an exceptional case, is not without its 
parallel, it has become a serious question whether 
blasting operations should not be vrohibited entirely 
in coal mines; the loss of a useful agent would be 
felt, but a considerable increase of safety would en- 
sue; before, however, this is done pressure should be 
put upon all persons concerned to see that the 
necessary rules are strictly carried out. 


A third indirect danger from shot firing arises from 
the fact that the flame of n safety lainp may be blown 
through the gauze by a condeused air or sound wave, 
which result may occur at a considerable distance 
from the point of original impulse. This subject 
forms another of those which have been investigated 
by Mr. Galloway. 


Many accidents have occured which have been 
wholly unaccounted for. Many of them have 
takon place immediately followiug the firing of a 
shot, especially if the rhot be a blown-out one. 
The neighbourhood of the place bas been found 
free from fire-damp, and ufter the explosion it has 
sometimes happened thut all the safety lamps have 
been found locked and secure; occasionally two ex- 
ploxions, one immediately following the other, in 
different parts of a mine, have ozcurred. A notable 
case of the coincidence of firing of a shot.and an 
explosion was recorded in the great disaster at the 
Oaks Colliery, in 1866, when 334 persons lost their 
lives. This connection between shot firing and ex- 
ploziona is partly traced by Mr. Galloway to the 
above fact, and a number of experiments tend 
to prove this to be the case. If an ordinary 


safety lamp, surrounded with an inflammable 
mixture, be placed at the end of a long 
tube, divided in its centre by some flexible 


diaphragm, such as indiarubber or paper, on an 
expiosion being artificially produced at the further 
end of the tube, it will be found that the flame 
burning within the lamp will be driven through 
the gauze, and communicate the combustion to the 
onter mixture. A pistol-shot, or the explosion of 
soap bubbles filled with a mixture of oxygen and 
hydrogen, may be used. In such a case, no mate- 
rial substance passes to the flume of the lamp from 
the source of the explosion, secing tbat the tube 
is divided by a diaphragm; on air or sound wave 
starts from this membrane, however, and passes to 
the lamp with the above effect. These experiments 
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were repeated on a larger seale in a brick sewer 
10aft. long, the same effects being observed. A 
lamp arranged as before being placed at one end, 
and a pistol fired at the other (even if directed 
towards the roof), the flame was found to pass 
through the gauze. From such a sewer it is not 
cilficult to pass by analogy to the gallery of a mine, 
and to sec that the firing of a blasting shot may set 
up a gound- wave which shall travel to some distance. 
Near the place where the shot is fired there may be 
no fire-damp, but at some other spot reached by the 
air-wave a safety lamp may be burning ina dangerous 
atmosphere, and an accident may result. 1 have 
repeated many of these exporiments of Mr. Galloway, 
and it would appear that the suddenness or intensity 
of the wave has much more importance than its 
volume. Such an initial impulse as a pistol-shot I 
find, is by no means required. The following experi- 
ment was made :—A tin funnel, with a neck of about 
liin. diameter, has a piece of sheet indiarubber 
stretcLed on its larger end (such a funnel is fre- 
quently used for the production of smoke-rings) ; by 
suddenly tapping the indiarnbber with the finger a 
puff of air is expelled from the funnel, and a puff of 
air, if directed against a flame protected by gauze, 
will drive it through the gauze, and may be readily 
made to ignite a combustible atmosphere on the out- 
side. The volume of the air expelled is in this case 
very small. 

When speaking of the safety of miners’ lamps, 
it was stated that a current travelling at the rate 
of from 7 to 8ft. per second might, and sometimes 
does, hurry the flame through the gauze of the 
lamp. Many calculations have been made with a 
view to show that for such a current to exist 
enormous volumes of fire-damp must escape into 
the ventilating current, and the conclusion has been 
drawn that such a state of things rarely, if ever 
exists, and that therefore an explosion from the 
passage of the flame through the gauze is almost 
impossible. In view of the above experiments, how- 
ever, such conclusions may be fallacious, seeing that 
no continuous current is at all necessary, a mere 
puff, if sufficiently sudden, of air or gas being 
sufficient to produce the result. A calculation of 
this nature is the following, by un experienced 
mining engineer :— 

„If we take an ordinary working head, having a 
sectional area of (say) 30ft., or 6ft. by 5ft.—some- 
thing like an average aren—and we have (say) 6,000 
cubic feet of air passing per minute, it is required 
that about 700ft. of gas per minute be generated to 
produce an inflammable current, but as the speed is 
only 3°33ft. per second, the conditions of danger are 
not present. Where, then, or when in a mine is it 
likely that those conditions ara to arise? It will re- 
quire an immense quantity of air and a great dis- 
charge of gas to produce those conditions. Taking 
an ordinary working head as before, we will require 
a speed of 8ft. per second, or 14,400 cubic feet of 
air per minute, and a discharge of gas equal to nearly 
2,000ft. per minute, and those circumstances are not 
at all likely to occur. They have very rarely 
occurred—of that we may be assured, for we must 
not lose sight of the fact that the condition 
necessary to produce an explosion must be pretty 
closely fulfilled—otherwise there will be no 
explosion.” 


Recently, in connection with blasting, a new 
suggestion as to the immediate cause of some 
explosions, and the aggravation of others, has 
been made. This is the possible influence which 
the presence of a quantity of dry and fine coal 
dust may have in increasing the explosiveness of 
some atmospheres. Coal-mines are dry or wet, 
according to the nature of the superincumbent 
etrata. The floor of dry mines is usually covered 
with a considerable layer of very fine coal dust, and 
the air of such mines is more or less loaded with the 
same dust, the fineness of which is remarkable. If, 
after 1 in n coal-mine for some time, the skin 
is freely washed with soap and water two or three 
times, and is then examined with a magnifying lens, 
particles of conl are still seen filling up its pores. 
The most severe explosions usually take place in dry 
mines. 

The suggestion is, that this coal dust, if stirred 
up and mixed with the air of the mine by the firing 
of a shot, may produce in this way an explosive 
atmoepbere. An observation made by Faraday and 
Lyell, in 1845, when examining into the cause of an 
explosion in a coal-mine, bears upon this subject. 
Vhoy found tbat upon the sides of the props and 
supports facing the direction in which the explosion 
had travelled, there was a quantity of conl dust 
which presented the appearance of having been 
partially burot or caked, and they suggested that 
thia coal dust took some part in the explosion. ‘The 
first important contribution upon this subject is to be 
found in a paper by M. Vital, in the Annales des 
Mines, for 1875. This gentleman investigated an 
explosion which took place in France in November, 
1574. A blown-ont shot immediately preceded, or 
was the cause of the explosion ; this shot was fired 
at the lewal of the floor. No fire-damp had ever 
been observed in the pit before, yet a serious ex- 
plosion took place; the mine was dry, and the 
floor was covered with a layer of very fine coal 


dust. M. Vital conceived that the only explana- 
tion was the formation of an explosive atmosphere 
hy the volume of dust raised by the explosion, and 
following up this idea, he made a number of experi- 
meuts to determine the conditions of the matter. 
His conclusion was that the presence of large quan- 
tities of dry coal dust in a mine is a serious element 
of danger, and that without the presence of any 
fire-damp, this dust if mixed with air may form an 
explosive mixture. As a parallel case, the occasional 
explosions which occur in flour mills may be cited ; 
fine flour dust and air may produce a mixture, 
which, if not explosive in the ordinary sense, 
becomes inflammable thronghout its whole volume. 
Mr. Galloway has carried M. Vital’s experiments 
further with more remarkable results. No excep- 
tion can be taken to Mr. Galloway’s experiments, as 
they were made with absolute pit gas and the coal 
dust occurring in the mine. For the details of the 
apparatus employed, reference muat he made to tha 
Proceedings of the Royal Society, No. 168, 1876. 
The conclusions were as follows :— 

Ist. A mixture of air and coal-“ust is not in- 
flammable at ordinary pressure and temperature. 
(Difference from M. Vital.) 2nd. The admixture of 
a small amount of fire-damp makes such a mixture 
inflammable; 892 per cent. of marsh gas is 
sufficient for the purpose, while the proportion of 
marsh gas required to form an explosive mixture 
with air alone is at least 6 or 7 per cent. 


Now a safety lamp (the ordinary means used) 
gives positively no information of the presence of 
gas in any quantity less than 1 part in 60 of air, 
yet 1 part in 112 of air, together with coal-dust, is 
sufficient to produce an explosive mixture ; hence an 
accident may take place in a mine whick is usually 
considered to be quite free from fire-damp. 

Evidence of the influence of coal dust will be 
looked for in future explosions, and will probably 
prove the truth of these important facts. In an ex- 
plosion which took place at the Lian Colliery, South 
Wales, which was investigated by Mr. Galloway, 
evidence was given that the presence of coal dust 
aggravated very considerably the extent of the acci- 
dent. 

Explosions of fire-damp and coal dust are not of 
such great violence as those of fire-damp and air, but 
are likely to extend over larger areas. The means 
for the prevention of such accidents would be the 
removal of the coal dust to prevent its accumula- 
tion, or the constant watering of the roads. 


Estimation of Fire-damp in Mines. 

Frequent mention has been made in these lectures 
of the influence which the pressure of marsh gas has 
upon the appearance of a candle or lamp flame burn- 
ing in such an atmosphere. Before the days of safety 
lamps the miners used to employ their candles for the 
examination of the air, and in the hands of an ex- 
perienced man a large amount of expertness was 
arquired in their use; the lower part of the candle- 
flame was shielded from the eye by the hand, 
and the character and the size of the blue 
halo which played about the top of the flame were 
observed and interpreted. This empirical obser- 
vation is still carried out, although more satis- 
factorily, by a fireman with a Davy lamp. This 
lamp, owing to the free passage permitted through 
the ganze, is the most sensitive lamp to indicate 
the presence of fire-damp; although, on the other 
hand, the gauze prevents the observation from 
being as accurate as it might be, from the difficulty 
of seeing the flame well. The blue hulo or“ cap 
indicating the presence of fire-damp surrounds and 
rires above the flame; it is caused by the com- 
bustion of heated marsh gas; the marsh gas in 
the air burns when it comes into direct contact 
with the flame of the lamp, but is unable to main- 
tain the temperature necessary for its own combus- 
tion apart from the flame. This cap“ varies 
in size from a practically invisible envelope to a 
cone of blue flame 2in. or 3in. in height. This 
variation appears to be directly proportianal to the 
amount of fire-damp in the air, and iu this way 
the height of the ‘‘ cap” can become a measure of 
the fire-damp. Mr. Galloway has been able to reduce 
this to something like definiteness by actual mea- 
surements of the caps,” obtained by introducing 
lamps into atmospheres containing known propor- 
tions of fire damp. 

The lamp best suited for observing these caps 
is the ordinary Clanny, the glass base enabling the 
smaller“ caps to be seen with more distinctness. 
T'he flame of the lamp should be drawn dow until 
it is almost extinguished, leaving a small point of 
blue light about one-eighth of au inch high, with a 
faint trace of yellow in the centre. Two Clanny 
lamps properly trimmed give very concordant 
results; no gas below the proportion of 1 part in 60 
can be distinguished by these caps. ‘The paper by 
Mr. Galloway containing the details of the experi- 
ments will be found in the“ Proceedings of the Royal 
Society, No. 168, 1876. In the hands of intelligent 
men interested in these matters, a knowledge of 
these facts ought to be of considerable value, and 
for the examination of the amount of fire-damp in 
the return ventilating current they should be useful 
to the officials. 

e 


MALLEABLE IRON CASTINGS. 


HE term malleable iron means an iron from 
which the carbon has been removed by the 
operation of puddlipg and boiling, and is a wrought 
iron. The term malleable-iron castings means an 
iron that has been cast into any desired shape, and 
then malleableised by removing the carbon by a 
process of annealing, which consists in burning off 
the whole or a part of the carbon combined with the 
iron from which the castinga were made. In the 
manufacture of malleable-iron castings the first 
object is to get the proper kind of pig iron, for all 
iron is not snitable for making malleable iron by 
the process of annealing. From the states in which 
carbon ezists in east iron, this bas been clns-ified 
into three principal subdivisions. The first is the 
grey metal, or No. 1 foundry pig, in which the 
carbon is not combined with the iron, but is in the 
graphitic state, and may be seen in large flakes when 
the iron is broken. ‘These flakes are sometimes 
called tissue and black lead. Tne second division 
is the mottled cast iron. In this iron the carbon is 
partly combined with iron and partly in the gra- 
phitic state, which gives the iron a spotted or 
mottled appearance, This iron is also called forge 
or mill iron. The third division is the white cast 
iron. In this iron the carbon ia combined with the 
iron, and is unseen. This iron is also called forge 
or mill iron. 

The grey iron, or No. 1 foundry iron, is the best 
iron for ordinary foundry castings, because it con- 
tains the most carbon, and is softer and will 
remain fluid longer than either the mottled or white 
iron, yet it is not the best iron for malleable cast- 
ings, for the carbon in it is not combined with the 
iron, and in converting the castings into malleable 
iron the carbon is extracted from the iron without 
melting the castings, and if this class of iron is 
used the castings will be full of small holes after 
they have been malleableised, and they will not have 
the required strength. 

The iron that will make the best malleable cast- 
ings is the white cast iron, for in this iron the 
carbon is completely combined with the iron, and 
when it is abstracted from it by the annealing pro- 
cess, it leaves a perfectly sound and smooth casting. 
But in using this iron for malleable castings 
another trouble arises. The iron contains so little 
carbon that it will not retain its fluidity loug enough 
to be run into light castings ; and almost all of the 
malleable castings are very light, so that this class 
of iron cannot be used. 

And as the grey iron, or No. 1 foundry iron, 
contains too much carbon and the white iron too 
little carbon, the best iron for malleable castings 
must be the mottled iron, which is between the two 
extremes. And this is the iron that is always used 
for malleable-iron castings, and none but the very 
best brands of cold-blast charcoal mottled iron will 
produce a good malleable casting. 

Iron for malleable castings may be melted in a 
cupcla or in either of the reverberatory furnaces. 
But the iron melted in a reverberatory furnace 
always produces by far the best castings ; for the 
iron is not melted in contact with the fuel, as in the 
cupola, and it is not deteriorated by the impurities 
contained in the fuel. There is also the advantage 
that, should the iron contain too much carbon, 
part of it may be removed by the oxidising action 
of the flame. 

As most all malleable castings are very small 
they are generally moulded in snap flasks, with 
green sand, from metallic patterns or match plates. 
The castings, before they are annealed, are as hard 
and brittle as glass, and they must be handled with 
care to prevent breaking. These castings are put 
into a tumbler or rattle barrel, where they are 
cleaned of all adkering sand, and become polished 
by mutual friction, and to have them anneal pro- 
perly it is very essential that they should be 
thoroughly cleaned. The cleaned castings intended 
for conversion into malleable iron are next packed 
into iron boxes, with alternate layers of fine iron 
scales from rolling mills. The boxes are ther closed 
at the top by a mixture of sand and clay, and all 
the cracks are carefully closed up to prevent the 
admission ef air. The koxes are next put into the 
annealing oven, where they are subjected to a white 
heat, not sufficiently hot, however, to melt the 
boxes. They are kept at this heat for a week or 
more, ard then allowed to cool off gradually. After 
the castings have been properly annealed they are 
covered with a film of oxide of different colours, 
and resemble in appearance that kind of Champlain 
iron ore called peacock ore. These various colours 
of the oxide are a sign of good malleables. This 
adherent oxide is removed from the casting by 
another passage through the rattle barrel, and the 
process of malieable-iron making is finished. 

Powdered iron ore is sometimes used in place of 
the iron scales, but it is not near so good as the 
ecales, for it contains more cr less silica and earth, 
which, at the temperature of the annealing oven, will 
fuse and form a slag or cinder, and prevent the 
oxidising action on the castings. For this reason the 
scales are to be preferred, and care should always be 
taken to keep them as free from earthy matter as 
poseible. In every heat or annealing operation the 
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reales part with some of their oxidising pr erties 
and before they are again used they must pickled 
wnd reoxidised. This is done by wetting them with a 
solution of sal-ammoniac and water, and mixing and 
drying them until they are thoroughly rusted, when 
they are again ready for use. The annealing boxes 
were formerly made of soft iron, but at the present 
tims they are mostly made ef hard iron—the same as 
the castings are made of. The hard iron boxes be- 
come annealed the same as the castings, and will last 
longer than the soft iron boxes. ese boxes are 
3 made about 20in. long by 14 wide and 14 
eep- They are set one on top of another in the 
annealing oven, but are never set more than two 
high. The lower one has a bottom cast in it, but the 
top one has no bottom, and is merely a frame get on 
the lower box. These boxes only last a few heats, 
and the small boxes are said to last longer than the 
large ones. 
here are several different kinds of annealing ovens 
in use at the present time, and some very important 
improvements have been made in the construction of 
these ovens in the last few years. The best oue in 
use at the present time is one with a fire on each side 
of it, and so arranged that the flame from the fuel 
does not enter the oven or strike the boxes. This 
oven is not allowed to cool off, but is kept hot all the 
time, and at one end there is a door, through which 
the annealing boxes are removed while at a white 
heat, and are replaced by cold ones. The door is 
then closed, and the boxes heated to the required 
heat. This kind of an oven is the most economical 
one in use, for it requires less fuel than any of tke 
others, and is not injured by expansion and contrac- 
tion in cooling, and reheating as the other ovens are. 
‘When annealing the castings in the oven care should 
be taken to not have the temperature of the oven too 
high, or the heat too prolonged, or the castin may 
be burned and hardened after they have been softened. 
_After the castings have been thoroughly decarbon- 
ised by annealing in the oven they are virtually a 
-commercially pureiron, and are the same as wrought 
iron without fibre, and fibre may be imparted to them 
by rolling or hammering. Yet these castings with- 
out fibre ara sometimes equal to the best wrought 
iron for strength, and may be bent deuble when cold 
without breaking them. The manufacture of mal- 
leable iron by the process of annealing is older than 
ìs generally supposed. It appears to have been known 
in the year 1760, and malleable castings were then 
made upon the same principle as they now are, 
although it is doubtful whether the process had been 
brought te the same perfection in those days as at 
‘the present time.—Iron Age. 


EDISON’S MICROTASIMETER. 


if fuses following @escription of Mr. Edison’s micro- 

tasimeter is 3 in the Scientific 
. American for Jane 22. It will be seen to consist in 
a modification of the carbon telephone, which we il- 
lustrated on p. 381 :— 


The latest of Edison’s inventions, and perhaps 
the most interesting to physicists, is his microtasi- 
meter, or measurer of infinitesimal pressure. The 
thermopile, hitherto foremost among delicate indica- 
tors of changes of temperature, must now be con- 
signed to the rear ranks, and the radiometer, which 
exhibits the motive power of the most eubtile of 
forces, must retire in favour of an instrument that 
ean weigh that force. The microtasimeter is the 
outcome of Professor Edison’s experiments with his 
carbon telephone. Having experimented with 
diaphragms of various thicknesses he ascertained 
that the best results were secured by using the 
thicker diaphragms. At this stage he experienced 
a new difficulty. So sensitive was the carbon button 
to changes of condition, that the expansion of the 
rubber telephone handle rendered the instrument in- 
erticulate, and finally inoperative. Iron handles were 
substituted with a similar result, but with the ad- 
ditional feature of musical and creaky tones distinctly 
audible im the 1 instrument. These sounds 
Professor Edieon attributed to the movement of the 
molecules of iron among themselves durin expan- 
sion. He calls them “‘ molecular music.” To avoid 
these disturbances in the telephone, the handle was 
dispensed with; but it had done a great service in 
revealing the extreme sensitiveness of the carbon 
button, and this discovery opened the way for the in- 
vention of the new and wonderful instrument. The 
microtasimeter is represented in perspective in 
Fig. 1, in section in Fig. 2, and the plan upon which 
it is arranged in the electric circuit is shown in Fig. 3. 

The instrument consists essentially in a rigid iron 
frame for holding the carbon button, which is placed 
between two platinam surfaces, one of which is fixed 
and the other movable, and in a device for holding 
_ the object to be tested, so that the pressure resulting 

from the expansion of the object acts upon the 
carbon button. Two stout posts, A, B, project from 
the rigid base piece, C. A vuloanite disc, D, is 
secured to the post, A, by the platinum-headed 
screw, E, the head of which rests in the bottom of 
a shallow circular cavity in the centre of the disc. 
In this cavity, and in contact with the head of the 
acrew, E, the carbon button, F, is placed. Upon the 


outer face of the button there is a dise of platinum 
foil, which is in electrical communication with the 
battery. A metallic cup, G, is placed in contact with 
the platinum dise to receive one end of the strip of 
whatever material is employed to operate the instru- 
ment. The post, B, is about four inches from the 
post, A, and contains a screw-acted follower, H, that 
carries a cup, I, between which and the cup, G, is 
placed a strip of any substance whose expansibility it 
is desired to exhibit. The post, A, is in electrical 
communication with a galvanometer, and the galva- 
nome ter is connected with the battery. The strip of 
tho substance to be tested is put under a small 
initial pressure, which deflects the galvanometer 
needle a few degrees from the neutral point. When 
the needle comes to rest ita position is noted. The 
slightest subsequent expansion or contraction of the 
strip will be indicated by the movement of the 
galvanometer needle. A thin strip of hard rubber 
placed in the instrument exhibits extreme sensitive- 
ness, being expanded by heat from the hand, so as to 
move through several degrees the needle of a very 
ordinary galvanometer, which is not affected in the 
slightest degree by a thermopile facing and near a 
red-hot iron. The hand in this experiment is held 
a few inches from the rubber strip. A strip of mica 
is sensibly affected by the heat of the hand, and a 
strip of gelatin p in the instrument is instantly 
expanded by moisture from a dampened piece of 
paper held two or three inches away. 
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For these experiments the instrument is arranged 
as in Fig. 1, but for more delicate operations it is 
connected with a Thomson’s reflecting galvauometer, 
and the current is regulated by u Wheatstone's 
bridge and a rheostat, so that the resistance on both 
sides of the galvanometer is equal, and the light- 

neil from the reflector falls on 0° of the scale. 

is arrangement in principle is illustrated by Fig. 3. 
Here the galvanometer is at g, and the instrument 
which is at i is adjusted, say, for example, to ten 
ohms resistance. At a, b, and c the resistance is the 
same. An increase or diminution of the pressure on 
the carbon button by an infinitesimal expansion or 
contraction of the substance under test is indioated 
on the scale of the galvanometer. The carbon button 
may be compared te a valve, for, when it is com- 
pressed in the slightest degree, its electrical conduc- 
tivity is iner , and when it is allowed to expand 
it partly loses its conducting power. The heat from 
the hand, held 6 or 8 inches from a strip of vulcanite 
laced in the instrament—when arranged as last 
escribed—is sufficient to deflect the galvanometer 
mirror so as to throw the light-beam completely off 
the scale. A cold body placed near the vulcanite strip 
will carry the light-beam in the opposite direction. 
Pressure that is inappreciable and undiscoverable by 
other means is distinctly indicated by this instru- 
ment. Professor Edison proposes to make applica- 
tion of the principle of this instrument to numberless 
urposes, among which are delicate thermometers, 
meters, and hygrometers. He expects to indicate 

the heat of the stars and to weigh the light of the sun. 


Note by Professor Edison. 


The heat measurer was described and experiments 
shown to Professor Langley, the well known astro- 
nomer of the Allegheny Observatory, some six months 
ago. On his suggestion at the time, that it ought 
to be worked up as a very valuable boon to science, 
especially in the line he was investigating (that is, 
measuring the heat of the stellar spectra), I tried 
many experiments with it, and devised the form 
given. apparatus was described to various 


members of the National Academy of Sciences, held 
at Washington, April 17, 18, and 19, 1878, and the 
Washington Sfar and Union, newspapers published 
then, gave a description of the instrument. Copies 
of these papers were at once mailed to William H. 
Preece, Professor Scheelen, Count Du Moncel, and 
other physicists in Europe. 


A SIMPLE ELECTROSCOPE. 


Te the Société des Sciences of Nancy, M. Rameaux 
recently introdaced a very simple and sensitive 
electroscope. It consists of a fine fiber of white silk, 
fixed at one end by means of a little wax to any sup- 
port, and free to oscillate in any direction under ita 
point of attachment. A single thread would, of 
course, suffice for the ordinary purposes of electro- 
scopy properly so called, but it is preferable to 
employ two near each other, fking care to space 
them so that they cannot foul each other during 
their swing, or influence each other reciprocally. 
One of the threads is charged Ly means of a glass 
rod with positive electricity. The other is c 
by means of a stick of resin with negative electricity. 
Every body which attracts one of the threads so 
charged, and repels the other, is necessarily electri- 
fied. Its electricity is of the same sign as that of 
the thread which it repels. The sensibility of these 
electroscopes is greater, within certain limits, as the 
threads are made finer, longer, and less . 
If the finest sewing silk of commerce be untwisted, 
each of the parts or strands obtained will make an 
excellent electroscopic pendulum, which, if about 
2ft. ae very handy, and suffices for almost all 
tests. hite silk is preferable to coloured. The 
motions of these threads, if well charged, are con- 
siderable, even when the bodies presented to them 
contain but slight charges of electricity. When the 
threads are not excessively fine, disturbances of the 
air do not 1 the observations so much as might 
be supposed. . Rameaux has found this arrange- 
ment in all cases more sensitive and sure than a care- 
fully constructed gold leaf electroscope which he used 
for comparison. This system also recommends itself 
in several ways, for instance :—1. It is so simple 
that every one can . and ue it. 2. It 
g; no special support being necessary. 
The threads can be fixed to any projecting piece, as 
the edge of a table; the only condition being that 
they may hang freely. 3. It can be set up in a 
moment, and consequently is at once ready for 
unexpected requirement ; whereas a gold leaf electro- 
scope long unused requires to be dried for hours. 4 
It works perfectly, whatever the hygrometric state 
of the atmosphere. 5. It can be employed to show 
electric phenomena to a numerous auditery. With 
long thin fibres and highly electrified bodies, the 
experiments are very telling. 


TRANSPARENCIES FOR WINDOW 
ORNAMENTATION.* 


4 are certain principles which we would lay 
down as a basis for this application of our art, 
the firat of these being that the window or door-pane 
to be ornamented must have ita transparency de- 
stroyed, by which is meant that it must be so treated 
as to render it impossible to be seen through. The 
general function of an ornamented window is to 
reventan unpleasant or inartistic scene outside from 
ing perceived by those inside ; and it is well known 
to some of our readers that one of the largest and 
finest windows of the kind we are describing inter- 
cepts and blocks out by suck artistic means the view 
of a coachhonse and stable with their accompanying 
stable-yard. Those whom we have captivated by this 
choice specimen of the united work of the photo- 
grapher and the painter had no conception of the fact 
that as a background to this work of art, although 
unseen by the spectator, the unpleasant erections 
named stand at a distance of thirty feet. A second 
principle that should be recognised is that of having 
the picture of a . sketchy character. The 
tone, unless when the nature of the subject otherwise 
demands it, should be warm and sunshiny.”’ 
There are three mediums which may be made use 
of as the bases upon which to print the transparency 
—namely, paper, opal, and ground glass. It is very 
fortunate that the first is at once the best, the easiest, 
the cheapest, and most convenient of these various 
bases. Bat if the image is to be formed upon it by 
silver printing a method quite different from that 
employed in ordinary practice must be made nse of ; 
for, whereas in an ordinary photograph it is essenti 
that the image be on the surface, it is here one of the 
conditions of success that it be sunk into and distri- 
buted through the entire substance of the paper. 
The difference between these two conditions may be 
easily exemplified by dividing a sensitive sheet of 
albumenised paper into two, and printing one of them 
with the albumen surface, and the other with the 
back of tne paper next to the negative, the printing 
being carried out in the second case until the image 
is clearly visible upen the albumen. Now examine 
the two prints as transparencies, and it will be seen 
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how much more vigorous is the one than theother. To 
prepare paper for transparency printing it should be 
immersed in and not merely floated upon the silver 
bath. Several very fine window transparencies we 
have seen are made upon plain salted paper. 


anes Gece net appear 15 be any frets oan 
required in the selection of paper for this purpose 
beyond this—that it must be wove and not wire laid 
paper. Plain, unalbumenised Saxe or Rives papers 
answer admirably, and the only preparation i 
is a primary immersion in a ten-grain selution of 
chloride of sodium, followed, after drying, by im- 
mersion in a thirty or forty-grain solution of nitrate 
of silver. The printing must be carried to a great 
degree of depth to allow of the reduction that will 
ensue upon the fixing ; for the gold toning will be so 
slight as not to interpose any great obstacle to the 
solvent action of the hyposulphite of soda upon the 
silver of which the print is composed. It will be 
borne in mind that what we are now aiming at is the 
production of a very deep, warm-coloured trans- 
parency. 

This having been obtained, the next step is to 
render it transparent and attach it to the window 
pane. It will be understood that the degree of 
transparency to which the print will be amenable 
falls far short of that by which objects at a distance 
can be perceived through the pictorially-ornamented 
glass ; in short, it is the transparence or, more cor- 
rectly, the translucence of ground glass or of pot- 
opal that is required. To such end provide a rather 
weak solution of Canada balsam in benzole, and 
apply this repeatedly to the picture until the trans- 
parency acquired by the firat touch of the varnish 

sh, and which disappears upon the evaporation 
of the benzole, becomes permanent. Three or four 
applications of the varnish may be required ere this 
is attained. 

The glass plate having been cleaned is coated with 
the same varnish, which, for this purpose, should be 
strengthened by the addition of more balsam ; and a 
similar coating having been given to that side of the 
print that is to be placed in contact with it, an 
attachment is made commencing at the foot, and 
keeping the upper portion of the print curved out- 
wards so as to admit of a continuous layer of the 
liquid varnish remaining at the point of junction 
between the paper and the glass, until the two are 
brought into contact up to the top. This ensures 
the avoidance of air bubbles, which, althongh they 
may be rubbed ont, are yet better avoided. When 
the whole has become thoroughly dry the services of 
the artist may be utilised to examine the whole 
critically, and complete the effect by imparting a 
little more depth here and there as may appear neces- 
sary. the manner now described have been pro- 
duced a series of the finest window transparencies 
we have yet seen. 


A friend of ours, having a cultivated photographic 
‘taste, became the fortunate possessor of a yacht in 
which were a pair of folding doors with ground 
pate gist panes of large dimensions, having a very 

dsome border, embodying a floral design sur- 
rounding each. The centre was adorned with the 
arms of a previous possessor, for whom the vessel 
had been constructed. Both the ornate border and 
the arms were deepiy eee by means of fiuoric 
acid, which, when applied as a fluid, causes the sur- 
face acted upon to be of a glossy, smooth texture 
compared with the matt surface that results from 
effecting the etching or engraving by fluoric acid gas. 
What was required was the means of removing the 
arms, leaving the entourage intact. This has been 
pega 5 by covering the N with 
a pho aphic paper transparency pre as we 
have described, with an additional element of colours, 
the transparent oil colours empleyed having been 
those found most effective in the colouring of lantern 
slides—namely, Prussian blue, gamboge, burnt and 
raw sienna, with madder and carmine for the reds. 
By means of these colours every combination of tint 
may be made. The pictures prepared in this manner 
possess a very fine appearance, no trace of the still 
existing arms being visible. It will be understood 
that although we have described in detail the method 
of printing by silver, pigmented tissue may be made 
use of with equal facility and with the farther advan- 
tage of permanence. 


FRENCH TELEPHONES AT THE 
PARIS EXHIBITION. 


HE collection of telephones in the French tele- 
graph annexe at the Exhibition is an interesting 

one. The accompanying 9 represents the 
watch form of Bell telephone as exhibited by 
M. Breguet. The outer case, which is of mahogany, 
is about 3in. in diameter, so that this form is 
very convenient for the pocket, and may also be 
ng up anywhere like a watch. Its novelty lies 
entirely in ita form; the principle, and the several 
parts of it, being the same as in the ordinary Bell 
telephone. _The permanent bar magnet, instead of 
being straight, is curved round itself, after the 
manner of a volute, and the small coil of insulated 
copper wire is seated upon the central pole. The 


required | P 


price of a pair in mahogany cases is 24 francs in 
France. The price of a pair of mirrer ” telephones 

which are similar to the watch telephone, but fitted 
with a straight side handle, like a hand-mirror is 25 
francs. The ordinary hand telephones in mahogany 
and box are 30 francs, and those in ebonite, rose- 
wood, or nickel-plating, from 40 to 50 francs a pair. 
A powerful telephone for long lines, formed of a 
horse-shoe magnet, with a base board and a mouth- 
iece, costs 100 francs a-piece. These prices are 
independent of the calls and other fittings. 


An improvement effectad in the construction of 
these telephones by M. Alfred Niaudet deserves 
mention. As formerly made the Bell telephone was 
by no means constant in its action, and required 

justment. The distinctness of the articulation 
depends in a high degree on the position of the 
diaphr with respect to the pole of the magnet— 
in fact the diaphragm should be as close to the pole 
as possible, while rag es sufficient space for it to 
vibrate in without touching the latter. It was 
found, however, that differences of temperature 
affected the vocalisation of the telephone even more 
than they do the delicate throats of some of our 
most celebrated singers. The hot breath playing 
on the diaphragm in speaking sometimes sensibly 
impaired the articulation ; and holding the telephone 
to the fire for a few moments has even rend it 
dumb alto . In certain cases heating, on the 
other hand, improved the speaking. This inconstancy 
was traced to the expansion and contraction of the 
diaphragm, which, being clamped all round by the 
wooden frame of the instrument, could only expand 
in the middle, so that it became more or less convex 
there, and, in consequence, receded from or 
approached the pole of the magnet. To correct this 
variation, it was necessary to give the magnet a 
slight longitudinal play, so as to move it nearer to 
the 9 or farther from it, as tho case might 
be. . Niaudet obviates this necessity by leaving 
the diaphragm free round its edge, not clamping it 
there between the two parts of the frame; and in 
order to fix it in its place and prevent its moving 
about, he overlays it round its edge by a circular 
spring made of stout brass wire. This holds the 
disc down all round, but leaves it free to expand at the 
edges without buckling in the centre. A telephone 
of this kind, therefore, requires no adjustment—a 
point greatly in its favour with the public at large. 


M. Niaudet has also effected improvements iu 
Edison's singing call for telephones. This consists 
essentially in connecting up a small local battery 
with the telephone, so that on singing against the 
diaphragm the latter is made to rapidly interrupt 
the circuit of the battery, and a singing note is 
heard on the receiving telephone loud enough to 
call attention. The local battery is connected up 
for calling by pressing a button in the back of the 
telephone. is carries a small platinum contact 
pin forward, within vibrating range of another 
contact attached to the diaphragm itself. When 
the call has been responded to, the press button is 
released, the contact pin springs back, the local 
circuit is withdrawn, and 8 ing can be carried 
on in the telephone in the inary way. M. 
Niaudet gets a considerable improvement in the 
sound of call by making the frame of brass in- 
stead of wood. A speaking tube covering the dia- 
phragm, with holes in it for the escape of the breadth, 
is also an advantage. The merit of this alarm is 
that with the exception of the battery i+ is all com- 
prised within the ordinary telephone itself. The 
singing note given out by the receiver may be easily 
heard a distance of 20 yards, with a battery of from 
two to four oells.— Engineering. 


The Microphone.—Mr. Williamson has for- 
warded one of his microphones, which is the 
simplest and lowest-priced one we have yet seen. 
It consista merely of the base board, a block, and a 
stick of carbon, two binding screws, and a brass 
weight to adjust the instrument to the sounds. 
The price is so low that no one would go te the trouble 
of making a micropbone of this pattern—viz., that 
shown in Fig. 4, p. 256. No one seems to have tried 
the carbon employed by Mr. Edison—made of com- 
— lamp-black prepared from the lighter hydro- 
carbons. 


SCIENTIFIC NEWS. 


THe publication of the names of the officers 
of the British Association is an evidence 
that the session has closed, and that the 
scientific world is looking forward to its annual 
holiday. Ireland is well worth visiting, and 
Dublin is itself a seat of learning, so that 
despite the counter attractions of Paris, a Jarge 
attendance of members and associates may be 
expected the well-known hospitality of the 
Irish being an additional inducement to pay a 
visit to the sister isle. The popular lectures or 
discourses will be by Mr. 8. J. Romanes, on 
Animal Intelligence, and by Prof. Dewar on 
“Dissociation; or, Modern Ideas of Chemical 
Action.” Dr. W. Spottiswoode is the president 
elect, and will deliver his address on Wednes- 
day evening, August 14th. Efforte will be made, 
we believe, to give a very full and complete 
exhibition of the wonderful phenomena of the 
microphone, the telephone, and the phono- 
graph. Contributors of memoirs are reminded 
that in order to obtain a hearing they should 
send an abstract of their papers, together with 
the papers themselves, addressed to the gene- 
ral secretaries, 22, Albemarle-street, on or 
before August 1, indicating on the wrapper the 
section for which the memoir is intended. 


Mr. A. C. Ranyard, hon. sec. of the Royal 
Astronomical Society, is about to proceed to 
Colorado to observe the coming solar eclipse. 
In order to photograph the corona on a much 
larger scale than has hitherto been accom- 
plished he takes with him a camera of 13 aper- 
ture. He will camp in the company of Prof. 
Young and Dr. Henry Draper, at a station some 
20 miles south of Denver, whence he has pro- 
mised to forward us an account of the eclipse. 


At the Sorbonne on Thursday week the gold 
medal of the French Geographical Society was 
presented to Mr. H. M. Stanley. The Royal 
Geographical Society is asking for funds to de- 
spatch a small expedition to explore the country 
between the east coast and the northern end 
of Lake Nyassa. The expeditionary party will 
be commanded by Mr. Keith Johnston, and will 
leave England in the autumn. 


The telephone has been successfully utilised 
at the Midland Railway Works, Derby, where 
it connects the engineer’s and the telegraph 
departments. 


Baron von Ettinghausen, until lately director 
of the Physical Institute of Vienna, and the 
most popular scientific lecturer in that city, 
died recently. He was born at Heidelberg in 
1796. Baron von Bibra died at Nuremberg on 
June 5, in his seventy-second year. He was a 
nobleman of culture, who carried out a series of 
chemical researches at his castle in Franconia, 
which attracted the attention of the physio- 
logical world. Besides his scientific work, Von 
Bibra wrote many novels and tales. Prof. C. 
Stal died at Stockholm on the 14th of June in 
his 46th year. He was known as the Swedish 
entomologist. 


The successor to M. Leverrier, as director of 
the Paris Observatory, has at last been ap- 
pointed in the person of Capt. Mouchez. His 
functions are, however, purely administrative, 
the scientific direction being intrusted to M. 
Tisserand, an astronomer of great promise, 
formerly attached to the Toulouse Observatory. 


In his Harveian oration, delivered before the 
Royal College of Physicians, Dr. Burdon 
Sanderson, after alluding to the fact that the 
countrymen of Harvey, Bacon, Hunter, Bell, 
while lavishing money on some object supposed 
to be scientific (the Loan Collection, for in- 
stance), made no provision whatever for the 

rosecution of experimental research in patho- 

ogy and therapeutics, said that “twenty 
years hence it would certainly be recognised 
that the scientific investigation of the essential 
nature and origin of disease, and the mode of 
action of remedies, wasa matter of no less impor- 
tance to the public welfare than the application 
of the sciences of physics and chemistry to the 
1 of new methods of destroying human 
life.“ 

An explosion of gas from coal took place on 
board the Caduceus at Cardiff last week, 
through a trimmer lowering a naked light into 
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a portion of the hold which had been Joaded 
a day or two before. The vessel, a steamship, 
was uninjured, and has left for ACen with over 
2,000 tons of coal on board. Six of the trimmers 
were severely burnt. An explosion of a mix- 
ture of air and gas from coal was the cause of 
the serious disaster on board the Sardinian, but 
in spite of many warnings the authorities do 
not interfere. ‘They endeavour to enforce com- 
pulsory ventilation where it is not wanted (in 
the body of the coal), but neglect to insist on 
the provision of a means for removing the gas 
given off by the coal. 


An exhibition of tin-plate and wire work was 
opened at the Crystal Palace on Saturday, by 
the Lord Mayor. It is under the patronage of 
thé Tin-plate and Wireworkers’ Company. 


It is stated that the accident to the German 
ironclad in the channel was partly occasioned 
by the roaring of the steam from the Konig 
Wilhelm, which prevented the helmsman 
hearing the command. Orders should, of course, 
be given by telegraph, in such cases, but a Mr. 
Justice has devised a means of preventing the 
roaring by attaching to the steam outlet a 
chamber containing a number of loose spherical 
particles—annealed glass beads of about in. 
diameter are preferred. Experiments have 
been made at Portsmouth, which prove that 
the method is successful. A large area for the 
escape of steam must, however, be provided. 
The balls break up the wave-lines of sound, and 
so prevent the roar.” 


The “duplex” method of telegraphy has 
been successfully applied to the Wheatstone 
automatic instruments, and on a recent 
occasion as many as 358 messages were sent in 
an hour by its means—219 in one direction, and 
139 in the other. More than 139 could have 
been sent, but they were not received. 


It is known that the European observers of 
the recent transit of Mercury had rather 
poor success. Happily it has been otherwise 
in the other hemisphere. A letter from Ad- 
miral Serres to the Paris Academy states that 
the operations at Paita have succeeded ad- 
mirably. The conditions allowed of deter- 
mining the hour of the four successive con- 
tacts with the greatest precision. During the 
transit a number of micrometric measurements 
were obtained, also 600 daguerreotypes, repre- 
senting all the phases of the phenomenon. This 
result is in great measure due to Commandant 
Fleuriais, who was connected with one of the 
expeditions for the transit of Venus. The 
observers had carefully rehearsed their parts 
over and over again, and were complete masters 
of their instruments. Each observer was re- 
quired to make a separate report, independent 
of all the others. A chronograph tracing fur- 
nishes a record of all the indications made at 
the same moment with the phenomenon. The 
photographs have been sent to Paris in two 
sets (by separate couriers)—the one containing 
the even numbers, the other the odd. 


The prevalence of shortsightedness in 
Germany, and its augmentation in the course 
of school studies are sadly illustrated by some 
facts which an eminent oculist has published, 
regarding an examination which he made in 
January this year, of all the scholars in an 
advanced girls’ school in Dortmund, West- 

halia, Of 214 scholars 106 were shortsighted. 

n the fifth class (the youngest of the girls), 
40:7 per cent. were shortsighted ; in the fourth, 
41°8 per cent.; in the third, 46'8 ; in the second, 
766 (!); and in the first, 57:1. In the second 
class the proportion is so great that it may be 
considered as exceptional; but in the other 
classes it will be seen how there is a regular 
progression upwards. 


In a recent communication to the St. Peters- 
burg Academy, M. Nyren states that on the 
10th of May last year, at 4.16 a.m., he ob- 
served in a fine level in Pulkowa, several small 
and regularly repeated oscillations indicating a 
slight earthquake. Now, on the same day, at 
3.2 a.m., Pulkowa time, there occurred the 
violent earthquake of Iquique in South 
America. M. Nyren considers it possible, 
therefore, that the earthquake observed at 
Pulkowa 1h. 14min. later may have been pro- 
pagated from the one place to the other; not, 
however, through the rigid crust of the earth, 
but probably through the earth’s interior. He 


thinks this view the more reasonable because 
the rigid crust would soon bring the movement 
to disappearance, and because the seat of the 
great earthquake was deep. Supposing the 
two earthquakes, then, to be thus connected, 
the velocity of propagation would be about 
2-4 km. in a second. 


A prize of about £118 is offered on the Lamey 
foundation by the Kaiser Wilhelm University 
at Strasburg for treatment of the following 
theme: What influence have the modern forms 
of industry, and the dissolution of the old in- 
dustrial union (Gewerbeverfassung), on gene- 
ral and technical education in the middle and 
lower classes, and, in connection with the latter, 
on the moulding of society ; and what require- 
ments arise out of this for the settlement of the 
conflict between technical interests, on the one 
hand, and humen and social-political, on the 
other? The date fixed is January J, 1880. 


A subterranean telegraph line is now being 
laid between Frankfort and Strasburg. The 
cable is formed of seven insulated wires; it is 
covered by a layer of bricks and an iron guard. 
It was made in Siemens and Halske’s works in 
Berlin, and its transport was effected by means 
of large specially-constructed rollers. As the 
rollers advance (when the cable is being laid) 
the wires are unwound of their own accord, 
and guided into the subterranean channel by 
workmen. After the channel is covered in 
certain marks are arranged exteriorly at equal 
intervals, corresponding to certain divisions of 
the cable, to facilitate discovery of the part to 
be repaired in case of derangerent. 


It is proposed (we learn from Les Mondes) to 
erect foot-bridges at the most frequented parts 
of the boulevards in Paris, where the passage of 
foot passengers is always difficult, and some- 
times dangerous. Two circular bridges are to 
be placed, crossing diagonally, so that passen- 
gers going from one of the four angles may 
reach any of the other angles without walking 
in the street. The height will be sufficient to 
allow the highest conveyances to pass below. 
At the junction of the two bridges is a platform, 
6 metres square, from which spiral staircases 
descend to the footpath. 


To show the vibrations of one of Chladni's 
plates, M. Terquen brings over it Koenig’s 
flame apparatus, constructed for the study of 
vowel sounds. So long as this is over the node 
lines the flame remains at rest, but over other 
parts it vibrates considerably. Two such 
arrangements, placed over similar or contrary 
segments of vibration, may be connected and 
the vibrations united in one flame by means of 
a V.tube, a telescopic tube being inserted in 
the path of one set of vibrations. 


It is inconvenient to make a horse carry its 
forage even for one day. With a view to cases 
in which rations must be provided in advance 
for several days, an Italian colonel, M. Ravelli, 
has invented a biscuit forage, easily carried, 
which each borseman may conveniently pack 
(in quantity sufficient for two or three days) on 
his saddle. The Italian and French Commis- 
sions charged to examine M. Ravelli’s biscuit 
are unanimous in formulating these conclu- 
sions :—The biscuit, suitably given, was con- 
sumed with appetite ; it was easily digested ; it 
produced no disorder in the system (the 
derangements noted in the case of two horses 
ace not thought worthy of much consideration, 
as they may have arisen from other causes); 
and not only does the biscuit form a perfect 
nutrition for the horse, but it increases the vigour 
of the animal. It is recommended, however, to 
give the biscuit a more convenient form. 


The action of the currents of electricity 
that pass round the earth may be conveniently 
exhibited to a large audience by the fol- 
lowing arrangement, devised by Prof. W. 
Le Roy Broun :—A rectangular frame of light 
poplar wood is suspended horizontally by wires 
attached to the frame of a hydrostatic balance, 
its longer sides in the magnetic east and west 
line, and at right angles with the beam of the 
balance. About the perimeter of the frame 
are previously wrapped a number of coils of 
insulated copper wire, each extremity of the 
wire being made to terminate near the centre 
of one of the shorter sides; it is there passed 
through the wood, fastened, and cut off about 
3 ctm. from the frame. 


balance being brought to zero point, the ends 
of the short terminal wires are immersed in two 
mercury cups for electrical connection. When 
the battery current is sent round the rectangle 
from east to west on the northern side, and 
from west to east on the southern, the north- 
ern side is attracted and the southern is 
repelled, and tke corresponding deflection of 
the balance renders this plainly visible. When 
the current is reversed, the deflection is in the 
opposite direction. By breaking and closing the 
circuit at proper intervals, to augment the 
oscillations, Prof. Broun easily made the large 
frame oscillate through an are of 5°. When 
the sides of the rectangle were placed N.E. and 
S.W. the current produced no sensible effect. 


A popular drink among the Chinese consists 
of a solution in water of a powder obtained by 
pulverisation of hay, barley, or rye, or of all 
three together, with or without the addition of 
aromatic or medicinal herbs, after having 
undergone a certain amount of fermentation. 
The powder thus obtained is known under the 
name of kin-tsee,“ and when properly pre- 
pared may be preserved two or three years. 


In further researches on the temperature of 
flames M. Rosetti finds that while, with in- 
creasing pressure, flames grow larger, yet, even 
with considerable variations of pressure, they 
have, at corresponding points, nearly the same 
temperature. He examined Bunsen burners 
with the lower apertures stopped or open, fish- 
tail burners, and Wisnegg lamps; the maximum 
temperature was always about 1,30“. The large 
and the small flame in Bunsen's apparatus 
showed for reversal of the sodium line 1, 2905 
and 940° respectively. In the flame of a stearine 
candle the temperatures of the separate layers 
were between 610° and 910; in that of the 
Locatelli lamp, between 575° and 920°; of the 
petroleum lamp, between 780° and 1,030°. The 
maximum temperature of the alcohol flame was 
1,180°. Variations of the specific gravity of the 
alcohol from 0:912 to 0'8225 had very little 
influence. Mixtures of ordinary coal gas and 
other gases were examined. 


ERRATUM IN “ ÅSTRONOMICAL NOTES FOR 
JuLy.”’—Page 386, paragraph 1, line 6, “ Cap- 
tain Jupman should be Captain Tupman. 
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Expansion of Rails by Heat.—The high tem- 
perature on Wedresday week, which was about 130 
in the sun at Wigan, produced an illustration on a 
large scale of the mechanical force of expansion by 
heat. On the London and North-Western Railway, 
between Wigan and Manchester, near Platt Bridge 
Station, the up-line to Manchester was found 
bulging for eight lengths in the shape of an S at one 
point, the metals and sleepers having been bodily 
moved nearly 2ft. The rails appear to have been set 
too closely, and on expansion under the sun’s heat 
they were pushed out of place. 


Feed Water Boilers.—A Memphis paper bas 
the following: — A clause ought to be adned to the 
laws governing the running of steamboats on the 
Weatern rivers, and it should require them to be 
cooled down and carefully cleaned out at least once 
in five days during the season of high water. It is 
known to be a fact that the mud in boilers some- 
times becomes so thick in a run from New Orleans 
to this point, that when the boilers cool down a 
stick will stand straight up in the mixture of mud 
and water therein; also that at times engineers are 
compelled to run a pole or rod up through the mud 
valve before the mud and water will run out after 
the valves are opened. Is it any wonder, then, that 
steamboat boilers explode? A strain such as is 
placed on a boiler required to generate steam to 
propel a heavy tow of barges up the Mississippi 
river sgainst a four-mile current is very great, even 
when the water is comparatively free from the thick 
sediment nnd vegetable matter that settles in them 
after running so long a time without cleaning ont. ` 
Hulf a dozen or more of the explosions that have 
happened in this vicinity during the past ten years 
muy be safely attributed, not to a lack of water in the 
boilers, but to a surplus of mud. Require engineers 
to lie by after a proper time to clean out, and few 
disasters of this kind wil! be recorded.” While the 
facts stated expose a frightfully bad engineering 
practice, the remedy is by no means to be found ina 
law, which directs certain things to be done. The 
blow should be struck at the root of the evil. Make 
it a crime to allow a boiler to explode, giving 


| damages to those injured, punishing owners or engi- 


neers with imprisonment, and boilera will not exe 
plode; for engineers, firemen, and owners, know how 
to take care of boilers, and if they were to suffer 
personally for the results of their carelessness they 
would not be long in finding means for preventing 


The index of the! explosions.—Tlu Iron Aye. 
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LETTERS TO THE EDITOR. 
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I We do not hold ourselves responsible for the opinions of 


our correspondents. The Editor respectfully requests that all 
communications should be drawn up as briefly as possible.] 

All communications should be addressed to the Editor of the 
EROLIsR MxCHANIc, 31, Tavistock-street, Covent-garden, 

All Cheques and Post-office Orders to be made Payable to 
J. PASSMORE EDWARDS. 

„ % In order to facilitate reference, Correspondents, when 
epeaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which tt appears, 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with thìs little pittance of his, 


will undertake towrite the whole body of physicks: a vice 
from whence groat inconveniences ve original.” 
—Montaigno’s Essays. 

— . — 


A MIRACULOUS APERTURE — THE 
VERY LAST THING (THAT SHOULD 
HAVE BEEN ADMITTED) ON SUN- 
SPOTS — BYE-CUPS — FINDING A 
STAR’S LATITUDE AND LONGITUDE 
FROM ITS B.A. AND DEC.: AND THE 
ANGULAR DISTANCE BETWEEN 
TWO STARS, THEIR CO-ORDINATES 
BEING GIVEN--DIAPHRAGMS' WHICH 
STOP ME-THE SUN AT A HEIGHT 
OF 45° — PSEUDOSCOPIC VISION — 
DIALLING—THE GEOLOGY OF TUN- 
BRIDGE WELLS—DUBATION OF 8UN- 
SHINE. 


5 is (what I can only presume to 
be) a most wonderful misprint in the first paragraph 
of Mr. Izod's letter (14458) on p. 342, where he 
speaks—or is made to speak —of a microscope ob- 
jective as having an angular aperture of 230°!” 
By so working the lenses that an object should be in 
focus when stuck on to the anterior one, an angular 
aperture of 150° might (theoretically) be obtained; 
but, as poor Artemus Ward said, 230° is “ too 
much.“ 

For what purpose letter 14479 (p. 367), with its 
astonishing diagrams, was ever either written or 
printed, I am wholly at a loss to conceive ; 
inasmuch as neither it nor they possess the 
very slightest scientitic interest of any sort or 
description. As for the sketches, they are 
merely useless monstrosities ; representing nothing 
ever yet seen in the heavens above, the earth 
beneath, or the waters under the earth. Amorphous 
white blotches on a black ground, put in almost at 
random by eye estimation with a terrestrial tele- 
scope, are really worse than useless; and in the 
name of the Astronomical subscribers to the 
ENGLISH MECHANIC, I protest against its precious 
space being so utterly wasted as it is by these most 
foolish engravings. t 

There is surely some errorin reply 33127 (p. 377). 
Short sight arises from the convexity of the cornea 
being too great already. To apply, then, an eye- 
cup—or any other contrivance for increasing such 
convexity—would simply be to aggravate the defect 
it was intended to cure. 

I have repeatedly expressed my disinclination to 
do mere sums; and were it not that a considerable 
time has elapsed since I replied in these columns to 
questions identical with those put by Minn” (in 
query 33242, p. 379), I should certainly have con- 
tented myself with referriug your correspondent to 
your back volumes for the information which he 
seeks. As it is, however, now some years since I 
waded through a similar pretty little mass of figures, 
I will, once for all recompute examples of the prob- 
lems of which he requires the solution, and hope 
that he, and others, will take good note of the 
number and page in which my communicaion appears. 
On January 1, 1879, then, the R.A. of a Arietis will 
be 2h. Om. 22'583. (= 30° 5’ 38°7”), and its Declina- 
tion 22° 53’ 35°1” ; the Obliquity of the Ecliptic on 
that day being 23° 27’ 22 88“ — What will be the 
Longitude and Latitude of the Star? The actual 
work is this :— 


R.A. 30 5 36:7 gin. 9°7002028 
Dec. 22 53 35'1 cot. 0°3744054 
49 53 50°78 tan. 0°0746082 
to which we add 23 27 22°88 
73 21 13°66 
30 5 38:7 tan. 9°7630783 
73 21 13°66 sin. 99814072 
49 53 50°78 cosec. 01163996 
Longitude 35 58 351 tan. 9°8608851 


Again— 


73 21 13˙66 cot. 9°4756585 
35 58 35°10 sin. 9°7699725 


Latitude 9 57 43°18 tan. 9°2446310 


Now let us reverse the operation. Given the Longi- 
tude of a Arietis = 35° 58’ 35°1”; its Latitude = 
9° 57’ 43:18”: and the Obliquity of the Ecliptic = 
23° 27’ 22:88”, what are the Star’s R.A. and Dec. P 


35 88 35'1 sin. 9°7689725 
9 57 43°18 cot. 0°7553690 


73 21 18°66 tan. 0°5243415 
subtract 23 27 22°88 


49 53 50°78 


35 58 35˙1 tan. 
49 53 50°78 sin. 
73 21 13 66 cosec. 


30 5387 tan. 9˙7630784 


49 53 50:78 cot. 9 9253918 
30 5387 sin. 97002028 


Dec. 22 53 35°1 tan. 96255946 


If ** Minn” will carefully study the preceding opera- 
tions, he will be able to gather from what formule 
the methods of forming them are derived; and will 
see that the fact of an object being situated between 
the Equator and the Ecliptic can make no difference 
either in the details of the calculations, or in their 
ultimate results. 

We will next find the distance between a Corona, 
R.A. 15h, 29m. 34.378. and N. P. D. 62° 52’ 29°6”, and 
u Sagittarii, R.A. 18h. 6m. 32°14s., its N.P.D. being 
111° 5’ 25°4”. f 

The difference between the R.A. of the two Stars 
is Ah. 36m. 57°77s. = 39° 14’ 26°55”. 


39 14 26°55 cos. 9 8890187 
111 5254 tan. 0°4127203 


116 28 28 39 tan. 0 347470 
subtract 62 52 29°60 

53 35 58°79 

111 5 25-4 

116 28 28˙39 03508597 


61 22 47°89 cos. 9680334 


Therefore the stars in question are 61° 22, 47.89” 
apart. Your correspondent will see that, as N.P.D. 
is used throughout, the signs of the Stars’ Declina- 
non do not enter an element into the calculation 
at all. 

I have read query 33257 (p. 379) over two or three 
times; but find it no more intelligible after the 
third perusal than it was upon the first. The object 
of putting diaphragms into a telescope is to prevent 
the internal reflections in the tube from reaching the 
eye end of it. In a properly-constructed eye-piece 
the whole of the feld lens receives light from the 
object-glass, and the emergent pencil is smaller than 
the pupil of the eye. In what way these additional 
diaphragms can be supposed to improve the per- 
formance of such an eye-piece, I am entirely at a 
loss to imagine. I can only trust that Mr. Lan- 
caster may be more successful in apprehending 
‘* Observer’s” difficulty. 

I may answer Mr. Shore (query 33269, p. 379) by 
telling him that the Sun is 45° high in London at 
Noon on the 6th of April and the 6th of September. 
Between these dates he is twice every day at an ele- 
vation of 45° above the horizon; but between April 
and June he gets further and further from the 
Meridian, as this particular elevation is attained. 
On the other hand, between June and September he 
begins to approach the Meridian again, and is finally, 
as I have just said, on it at a height of 45° on the 
Gth of that month. 

There is an old, but interesting experiment, to 
which I have, I fancy, previously adverted in these 
columns, and which I would commend to Mac“ 
(letter 14509, p. 394) in connection with his pseudo- 
scopic views of Lunar Craters. lt is simply to take 
an ordinary signet ring, illuminateit by a side light, 
and view the crest, or coat of arms engraved on it, 
through a lens of an inch—or less—focus. At first 
sight the device will appear as it should do, in 
intaglio; but after a very short time will apparently 
rise above the surface of the stone, and stand out 
boldly in cameo. Probably, moreover, after a little 
watching, it will again appear to be sunk; only, 
however, after another interval again to rise into 
relief and so on. The explanation of this curious 
effect lies deeper, I am convinced, than in the result 
of mere ocular fatigue. 

I do not know whether it is necessary to caution 
“% Argent Sable” (reply 33112, p. 400) that, presum- 
ing his dial to have been originally constructed for 
Latitude 52° 55’, it is useless for him to set it up in 
any other one. The edge of the gnomon must be 
rigidly parallel to the axis of the earth; and this 
obviously would not be the case were a gnomon 
forming an angle of 52° 50’ with the horizontal plane 


9 8608851 
9°8836005 
0°0185928 


—— nD 


R.A. 


97733619 
95561098 


cos. 
Cos. 
860. 


of the dial to be erected in, for example, Latitud 
54° 20. The thickness of the old gnomon may be 
determined by the interval between the two 12 
o'clock hour lines; they being separated by a space 
precisely equal to it. 

In reply to A Tyro in Geology (query 33307, 
p. 404) the rocks about Tunbridge Wells belong to 
the upper part of the Wealden Series. The Weald, 
as A Tyro” may probably have heard or read, is 
the delta of an enormous river which debouched in 
(what is now) the South Eastern part of England. 
Fresh water shells and the remains of enormous 
reptiles are found in different beds of this formation ; 
but fossils are very rare, or entirely absent from the 
eeries represented by the Tunbridge Wells rocks. 
Subsequently to the Wealden period, the entire series 
of deposits subsided, and was covered by the Chalk 
Ocean. Again, after a stupendous interval, some 
internal action forced the whole series of Wealden 
beds up threugh the chalk, a great deal of which 
was removed hy denudation. Hence the physical 
geography of Kent and Sussex, with the Wealden 
sands and clays bounded by the North and South 
Downs of Chalk. There is a minor repetition of 
this structure in the Isle of Wight. 

The method of determining the duration of sun- 
shine, concerning which Cl. Sy.“ puts query 33345 
(p. 405), is exceedingly simple. An accurately 
ground and polished glass sphere forms, of course, 
an image of the Sunin its focus. Such a sphere, then, 
is placed inside of a basin turned to the radius of its 
focal length, and to the North interior of this basin 
is attached a strip of black ribbon divided into hours 
(i.e., intervals of 15) and their subdivisions. The 
action of this simple apparatus must be obvious. 
Whenever the Sun is shining it burns a minute hole 
in the silk ribbon, such hole becoming a line as the 
Sun travels in his diurnal path. When he is con- 
cealed by clouds, the burning ceases ; and at theend 
of the day the ribbon is taken out and the burnt 
space measured: the time of sunshine being thus 
immediately deduced. 

A Fellow of the Royal Astronomical Society 


CASSEGRAIN REFLECTORS. 

(14527.]—Mr. Fennessy, in his letter (14502) in 
your last number alludes to glass specula silvered at 
the back. Now, the celebrated optician, James 
Short, made several, but notwithstanding his con- 
summate skill as an optician found great difficulty in 
figuring the two curves. There is one important 
point that Mr. F. appears not to notice—that it is 
absolutely necessary that the glass should be of the 
finest optical crown, which would greatly increase 
the cost of these specula, for, as the light has to be 
refracted through the glass and back again, an 
atrise or defects in the glass would be fatal to go 
performance. Another difficulty is the production of 
the double image caused by reflection from the front 
curve, and also the production of colour caused by 
refraction through the glass, but I have read some- 
where that our present Astronomer Royal devised a 
plan by which these two last difficulties might be 
obviated, as well as the spherical aberration, but I 
am not aware whether this plan ever went beyond 
theory. Perhaps our obliging correspondent, ‘‘ A 
Fellow of the Astronomical Society, could give 
some information upon this point. I happen to 
possess a disc of Chance’s best lin. hard white 
crown, Sin. in diameter, and am strongly tempted to 
try this winter when I have leisure, and attempt a 
speculum upon this plan, if I could obtain some 
information upon the subject. T. Godfrey. 


DI-METHYL AND ETHYL HYDRIDE. 


[14524.]—Some of your readers do not appear to 
be convinced of the identity of di-methy] and ethyl 
hydride, but regard them as isomeric. If the pro- 
duction from di-methyl of ethyl chloride, from this 
ethyl acetate, from this ethyl alcohol, from this 
acetic acid, and from this silver acetate, be sufficient 
proof, such proof will be found in a paper of mine in 
the Journal of the Chemical Society, November, 
1868. 

With regard to the passage quoted from“ Frank- 
lard’s Researches,” wherein he disputes the identity, 
a later opinion of his will be found in Nature, 1876, 
Vol. XIV., page 76. He there states that he“ was 
mistaken,” and the identity is established. Speci- 
mens of the products I obtained were sent from the 
Owens College to the Loan Exhibition of Scientific 
Apparatus. It was when speaking of them that 
Frankland admitted the identity. 

wm. H. Darling 


BUTLEJ BRIDGE. 

B R. E., writes from Murree : 
« have just returned from testing the Sutlej Bridge. 
Sixteen spans erected in 6 months, two of them over 
40ft. of water running 3 miles an hour.“ In a pree 
vious letter he says, such a job is without p ent 
in India. The spans are, I think, 240ft. each, and 
wera built, eight of them, by Westwood and Baillie, 
of Poplar, where I had the pleasure of seeing them 
in progress several times, and the remaining eight 
by a firm in the north, whose name I do not r 
member. J. K. P 
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A PLANING MACHINE. 


[14530.!—SomeE time ago I constructed a planing 
machine, but, like most amateurs, I made the mistake 
of making it too small. Although it did its work 
very well I was constantly bothered by finding that 
what I wanted to plane was just a trifle too large 
for fixing upon the table of the machine. I disposed 
of my first machine, and I inclose a photograph of 
a planing machine I have designed and had made 
for me. 


Pull the stitches tight, sew 2in. beyond the joint, 
put four rows of stitches in the join in the belt, and 
it will be there for years. A good bootlace would 
do to sew a strap for a small lathe. This plan 
differs from the old-fashioned one. Formerly was 
used a thick lace, long stitches, double sewing, and a 
punch to take the piece out with; in this case is 
used a thin lace, short stitches, single sewing, and 
an awl to make a hole with. This takes a long time 
to do, and the reason it should be adopted in all 
shops is, that it runs over a very small pulley as 
smooth as over a large one ; the single stitches allow 
it to bend at the joint almost as easily as in any 
other part. Now, if the belt be riveted or bolted or 
double sewn with wax ends cr anything else, it goes 
over a small pulley with a jump, as there is always 
a hard place at a joint when a strap is pieced like 
this : besides, every time it goes over a small pulley 
it strains the joint, and does the belt more harm 
than hours of hard work. By single sewing, as 
advised, machinery and belts will last much longer 
and run with much less noise. Chelt. 


HITCHINER’S RAILWAY COUPLING. 
[14532. |—On Friday, the 22nd of February last, a 
most interesting trial took place at the Great 
Northern goods yard, King’s-cross, of Walker’s, 
Douglas’s, and Harrison’s railway couplings. They 
are designed to enable railway waggons to be 
coupled and uncoupled without a man having to go 
between them. At the trial the danger of uncoupling 
waggons in the ordinary way was clearly demon- 
strated to those present. I have lately had the 
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I find it to be very convenient for use, quite large 
enough, and yet not clumsy. It will plane 24in. long 
by 18in. square. I can take a cut in cast iron 3-16in. 
deep with 1-50in. feed. Until I had a planing 
machine I never appreciated its advantage, but 
found it at once helped me out of the difficulty all 
amateurs (and professionals, too) experience—that 
of filing work square, making a perfect fit, and 

roducing a true surface. Many amateurs are really 
— turners, but they are almost always dis- 
appointed with their work when completed, as it is 
faulty from their inability to produce a correct 
surface by filing, but a planing machine overcomes 
this difficulty, and enables them to produce work 
surpassing anything that can be done by means of a 
file. I havea friend, who lives some twelve miles 
away, and although skilled in the use of the file he 

enerally brings his work over to my house to do, 
finding that the time taken in travelling is more 
than made up by the amount and quality of work 
done by planing. Should any of your readers desire 
to see the machine I shall have great pleasure in 
showing it them, or will furnish any particulars they 
may require if they choose to advertise their ad- 
dresses. T. O. 


M 


YHE PROPER WAY TO LACE A BELT. 


[14531.!—I was pleased to see the letter (14410) 
from B.,“ p. 295, and, for many purposes I should 
prefer the mode therein described to using copper 
rivets or small bolts. My reason for so doing is, 
that when using rivets or bolts in any number the 
large heads of the rivets or bolts cause the belt to 
slip, and in many cases I have seen the belt fly from 
the wheel quite on account of the large surface of 


opportuni 
is the invention of Mr. Hitchiner, and is simple in 
construction. I have found it to work well in 


ty of seeing another coupling in use. It 


rivet metal in the strap. This only happens with 
belting that travels at great speeds, or where the 
rim of the wheel is very little wider than the belt. 
Now, if we use the plan B.” advised, it will be 
seen that the points of the nails clench into the belt ; 
thus, very little, if any, of the metal will touch the 
wheel. For my own part I have not the least faith 
in using anything harder than leather for mending 
a belt. I will describe the best way I have ever seen, 


s £9 


I will warrant it will never give at the joint for 
if done as follows :—Suppose the belt is 4in. 
wide, thin the ends, screw two pieces of the belt firm 
in the vice ; take hold ef one side of the belt in the 

ice at a time. Take a saddler's large awl, make a 
through the belt 2in. from the joint through the 
single leather, get a thin pigskin lace, draw it 
through, as per sketch. This is called single lacing. 
The stitches must be very close together—three or 
four to the inch. In all cases the finer the better. 


practice, and not to get easily out of order. 

A, horizontal shaft, on which are placed an angle 
plate, draw bars, tappet springs, and cams; to this 
shaft is also fastened the levers for coupling or 
uncoupling. B, malleable iron plate, set at an angle 
of 60°, so as to form a face for the hook to slide 
upon on coming into contact with it. On either side 
of this plate there are shoulders tapering down to the 
same facing as the centre part of the plate. In the 
event of the coupling hooks falling on these 
shoulders, they slide down till they come side by side. 
C is the hook, or coupling, the face of which is set 
at an angle of about 50°, so that it easily mounts 
the inclined plate. The jaw part of the hook is 
allowed considerable play, in order that when two 
hooks come in contact they fall side by side, and 
also to allow transverse movement on curves. The 
same part is also provided with a nib, or brought 
to a taper point on both sides of the jaw, so that 
when it is necessary to couple a waggon by the 
ordinary links the hook is lifted up till this nib, 
with the action of the draw-bar spring, keeps the 
hook from coming in contact with the chains. D 
is a cam, with a small boss, fastened on the shaft, 


coupling position or not, these faces are in their 
respective positions. Against these faces a tappet 
spring, marked E, acts, which is also supplied with 
a facing, so that in any position of the lever the 
late is held firmly, thereby making it very useful 
or shunting. F is a draw bar on each side of angle 
plate, fitting on the shaft, A. GG are levers for 
coupling or uncoupling. 

It will be seen that the carriages or trucks will 
couple themselves on contact without assistance, and 
can be coupled from the side with facility. By | 
turning the plate, B, waggons can also be driven 
togetber without coupling, as required for shunting, 
thus accomplishing some of the work most dangerous 
with the common link coupling. Much injury to 
goods, cattle, and rolling stock, results from the 
slackness of the coupling, and though some of this 
is purposely left to facilitate starting, the injury can 
be reduced with the coupling illustrated, as the space 
between dead buffers is only sufficient to allow for 
curves, and in spring buffers the springs are slightly 
compressed in the act of coupling, thus making a 
connection approaching that of a passenger train. 

I understand that six waggons are to be fitted 
with the apparatus for the purpose of being tested in 
sotoa. practice, and to ascertain the cost of main- 

nance. 


June 18th. C. E. 8. 


MIDLAND ENGINES—MIDLAND v. 
M.8. AND L. 
14533.]—I am obliged to C. E. S.,“ page 290 


(14393) for his information respecting the Midland 
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ress ie engine. I must apologise for not 
acknowledging it before, but this is my first oppor- 
tunity. I agree with C. E. S.“ that Mr. John- 
ston’s style of chimney is a great improvement in 
appearance of the engines. During the last few 
years there has been quite a revolution in the 
| designs of locomotive chimneys. The tendency has 
been to make them appear too stiff, with but little 
ornamentation about them. My idea is that a 
chimney looks far better with graceful curves both 


at the top and bottom. 
“W.J. S.” page 315 (14433), states (under the 
heading of“ Single v. Coupled Engines,” that the 


L. and N.W. would have continued running at their 
own rate of speed between Manchester and Liver- 
pool, „but for the Midland coming forward and 
running trains in 45 minutes.” Allow me, sir, to 
supplement what was said by your correspondent, 
‘ Finem Respice” last week, p. 341, and say it is 
not the Midland, but the PEA sieg Sheffield, and 
Lincolnshire Co. that is running the service of 
hourly express trains between Manchester and 
Liverpool, over the Cheshire lines route vid War- 
rington, and have done so since the line was opened 
on July 7th, 1877. The distance by this route is 35 
miles, while the L. and N.W. route, vii Newton, is 
31}, and although the L. and N.W. professed to 


A, and so arranged that whether the plate is in a run the distance in 50 minutes, the trains could not 


ed Google 
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by their route in 45 minutes, so that the London and better comparison of the trains on the distances 


et in to time, I suppose owing to the crowded state 
of the line. On vom ge ee Cheshire lines 
trains are uently in before time. 

As Aida sors readers are no doubt aware, this 
is only a portion of the C. L. C. line. They also 
run to Chester vii Knutsford and Northwich, as 
well as the local traffic of Stockport and Altrinc- 
ham, &c. 
pleased to see the remarks of L. L.“ on 
this subject in No. 691. 

For the sake of clearness, it may be as well to say the 
Midland Company do run trains from Liverpool over 
the new route as faras Glazebrook, where they turn off 
to join their own line at New Mills, via Stockport 
cal Marple. Probably this is how W. J. S.“ got: 
the idea of the Midland running to Manchester. ’ 

All the C.L.C. trains are worked by M.S. and L- 
engines, just as the Manchester, South Junction 
and Altrincham line is worked ; but with this differ 
ence : instead of the M.S. and L. having a share in 
the working they simply supply the locomotive 
power. The engines are four coupled tanks, with 
outside framing, and small leading wheels. The 
tank is at the back. The engines (which have a 
short wheel base) are turned at the end of each trip 
—viz., at Bowdon and Oxford-road on a table the 
size of an ordinary carriage turn-table, placed at 
the end of the platform line for the purpose. 

June 21. B. J. H. 


MIDLAND BOGIE ENGINES. 
[14534,]}—I HAVE great pleasure in sending a 
photograph of one of the Midland bogie engines 
which the Editor has kindly promised to have 


engraved for the ENGLIsH MercHANIC. The 
li ders are 17}in. in diameter, and the stroke is 
26in. The boiler, which is 4ft. 2in. in diameter and 
16ft. 5zin. in length, contains 223 tubes, whose 
external diameter is ljin. Heating surface of tubes, 
1,115 sq. ft.; fire-box, 110 sq. ft.; total, 1,225. The 
driving and pra wheels are 6ft. 6in., and the 
bogie wheels 3ft- 3in. in diameter. Total wheel 
base, 21ft. Gin. ; length over buffer beams, 29ft. 4in. ; 
weight on bogie wheels, 13 tons 10cwt. ; on driving 
wheels, 14 tons 10cwt.; on trailers, 12 tons 7cwt. ; 
total 40 tons 7ewt. 

I should be much obliged to C. E. S.” if he 
would tell me where Midland engines, Nos. 1288, 
1297, 1298 are stationed, and what section of the 
Midland line they run over mostly. 

. and L.R. Co., 


In my letter (14493, $ 372), 
should read M.S. and L.R. Co. à 

I forgot to mention that 1320 is now fitted with the 
vacuum brake. 


June 21. L.L. 


SINGLE v. COUPLED ENGINES. 


[14535.]—Tue letter of L. L.“ seems very fully 
to confirm my own observations on this head (letter 
14433, p. 315). I am obliged for the emendation 

inted out as to the Ait gy ag, Pos the line from 

mtral Station, Liverpool to Manchester. The 
Midland and Great Northern, both ruaning trains 
therefrom, the line is currently adverted to by either 
name owing to their joint interest with the Cheshire 
lines, C.;“ but the facts still bear out my state- 
ment about the London and North - Western. 
Granted there were one or two trains daily doing the 
distance in 50 minutes, or 39 miles per hour, that 
was nothing remarkable by the side of the Cheshire 
ines, C., doing it hourly—not 314, but 36 miles 


orth-Western could still, if they chose, take the 
lead in time by their shorter route. 


Apropos of this matter, the fares were consider- 
ably reduced on the opening by the—what shall I 
say ’—Cheshire lines, C.,“ and, so reluctantly on 
that matter, also caused a similar concession of the 
London and North- Western. L. L.“ thinks I am 
hard on the London and North-Western directorate, 
but I am glad his own letter corroborates my 
opinion, where he says ‘‘all the London and North- 

estern trains between Manchester and London ” 
(and, for the matter of that, London and Liverpool, 
&c.) could be accelerated without taking off any of 
the stoppages ”’—e.g., the 10 a.m. from Euston gets 
to Crewe at 1.36, and allowing, as with some other 
trains, one hour for the run from there, vid Runcorn 
to Liverpool, might easily be timed to reach Liver- 
pool at 2.45—354 miles—instead of as at present 
3 p.m., which even then would not be as good as the 
timed speed to one of their minor trains, the 3.5 
p.m. from Crewe, running to Warrington, 24} miles, 
in 31 minutes, or 47 miles average per hour, and I 
do not think it is generally noticed that none of the 
London and North-Western “‘ crack trains surpass 
the 2 ** of their 5.15, or newspaper train, which, 
though having frequent stops, runs between stations 
(e g., to Blisworth) over 47 miles per hour. My trip 
with Penrith Beacon was about 19th or 20th July 
last; I only caught the train through it being 12 
minutes late at Crewe, and I noted the following 
times: Crewe, departure 4.48 p.m., arrival ; 
Nuneaton, 61 miles, departure 6.9, arrival 7.46; 
Willesden Junction, 152$ miles, arrival 8.1; Eus- 
ton, 158 miles. 


I observe the engine selected for runniag the Royal 
train to and from Balmoral is Candidate, one of the 
Precursor class, 5ft. Gin. coupled wheels; the speed 
is not high—at most 42 miles per hour. Hardstaffe, 
the driver, tells me th 
road and its heavy ients, for their uniformity of 
speed up and down 8. 

In letter 12422 “ C. E. S.” says the only London 
and North-Western engines which can do the 15- 
coach test are these Precursor class, giving a 
tractive force of 105:091b.” T should feel obliged by 
learning whether Webb’s Precedent, or 6ft. Gin. 
class, do not also come up to this standard. Several 
of the drivers have related to me runs which would 
show they had done this, and the only complaint was 
that in several the blast pipe was too narrow, and 
they did not make steam frecly, but in the most 
recent this had been remedied. 


June 21. Wm. J. 8. 


14536.}—I HAVE read with interest the letter of 
“L. L.“ (14493, p. 372), and agree with much that 
he says ag r the chester express trains on 
L. and N. W., G. N., and Midland lines; but when 
he states broadly not only that the L. and N. W., 
having the direct route, have no need to attain such 
high speeds as the G. N.,“ and that they average 
4% hours, with several stops between London and 
Manchester, but that they do not run nearly so 
fast between stations as the G. N.,“ I must ask is 
not this rather too strong a statement? To show 
reason for the question, I give the running a the 
4 p.m. express Huston from Willesden to Rugby, 
774 miles, and (b) that of the 2.45 express King’s 
Cross from London to Peterborough, 764 miles, in 
each case without stop, omitting some of the small 
stations near London on the G. N., to bring out a 


are preferred for the North |44 San 


traversed :— 
(a) 1876, September 8. 


Engine 667, L. and N. W. 
p. m. speed. 
Willesden „ 4 14½: leave 
2} Sudbury . 419 pass . 33'333 
Harrow . 4 23½ „ . 43333 
72 Pinner . 426/10 „ — 46:451 
104 Bushey „„ 4 29½ ,, .. 48°292 
12 Watford eee 4 312 339 eve 56:842 
15} King’s Langley ... 4 35½ „ . 504 
19 Boxmoor *. 430/19 „ . 50˙4 
224 Berkhampstead 4 433% „, . 48:461 
ring 4 487/10 „ .. 46˙551 
304 Cheddington 4 537/12 537 ese 54 
Leighton % 4 57½ ” ese 61:276 
414 Bletchley oe 5 4½ „ 3 
464 Wolverton eee 5 10°/\2 33 . 53°513 
Roade ee 5 20½ „ . 46'115 
574 Blisworth „„ + ae . 46°956 
64 Weedon eee 5 32/2 53 . 50:322 
692 Crick „ 5 8397/3 „ . 45°494 
774 Rugby .. 5 50 arrive 43 548 
1 April 12. 
ngine 7, G. N. 
. speed. 
21 aR ae dai eee k - leave 
insbury Park ... 8 eo 20 
5 Wood Green * 2 54½ 1 * 42857 
64 Southgate 2 56/2 „ * 46°956 
94 Barnet S OG a5 * 38'076 
12% Potter’s Bar eee 3 61/5 ” ee 38 590 
172 Hatfield 3 12/6 ” ee 50704 
22 Welwyn w 8 177/12 57 .. 47 076 


t 
INA 

in W eee 
= | 


284 Stevenage eee 3 251/3 57 eee 50 322 
32 Hitchin a CIE Gs . 60 
37 Arlsey eee 3 33°/¢ ” .. 60 
41 | saa „ 8 5, . 54339 
y . 3 41½ „ . 55'384 
471 Tempsford . 3 45½3 „ oe 58'604 
514 St. Neot's „ BD „ *. 51 ˙864 
55} Offord as CR j WE >. 
Huntingdon a SSB j 55'384 
76 Holme 4 Wig is 54'782 
764 Peterborough 419 arrive 45°405 


Thus, I think, we see that, though the advantage 
be on the whole with the G. N., both must, where 
they have the ground in their favour, get over it as 
quickly as may be, that speeds of upwards of 50 
miles per hour are to be found between stations as 
well on one as the other, and therefore that 
“L. L.’s’’ statement is a little too strong. 

The 861-871 class, working the Manchester news- 
paper train, are stationed at Rugby. They do not 
return sooner owing to one of the London return 
engines having to bring up the train preceding theirs 
—at least, this was the case recently, Itzaex. 


CONTINUOUS BRAKES. 

[14537.]—I NOTICE in many of the letters on con- 
tinuous brakes an inclination to point out i i 
defects in the Westinghouse brake. I can well 
understand that my countrymen are chagrined at 
being beaten by an American; but I think it would 
be better to beat him fair and square than to pick 
holes, which serve only to let the picker through. 
Will not some of the companies place at the disposal 
of the rival inventors a few miles of double line, so 
that the brakes can be tried side by side and under 
the same conditions? I note that in the experiments 
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which Mr. Sanders has sent vou, he has taken ee node. A train when in motion differs in nothing 


comparison, trials of the Westinghouse made in 
December, while his were made in July ; but he does 
not say in what manner the times ana distances were 
taken. On p. 575 of your XXVth volume, speaking 
of these two experiments made with Sanders’s brake, 
you say, pointedly, that ‘* on the journey in question 
two stops were made in a very effective manner, but 
the figures given are of course beyond comparison 
with the authentic records of the competitive trials 
of some of the rival brakes.” No one, I presume, 
would charge any engineer or official with intentional 
understating of the figures, but mere estimates (pace 
Messrs. Barker) are not quite so accurate as actual 
records. On the page quoted I find that the stop 
from a speed of 53 miles in 223 yards was on a 
rising gradient, ad also that there was ‘‘ nothing 
remarkable in the stop, as a stop, compared with the 
performances of others.” I should like to see Mr. 
Sanders beat Mr. Westinghouse, but I am afraid the 
vacuum principle is out of the running when com- 
pared with the pressure. I should like to hear of a 

ood trial between the Sanders and the Westing- 

ouse brake. Surely thera onght to be no difficulty 
in arranging one, Will Mr. Sanders challenge? 


Nun. Dor. 


14538./— Ir would seem from C. E. S.“s“ last 
letter, p. 371, that he still refuses to acknowledge his 
error in describing our hydraulic brake as now in 
use on the Midland to be the same as the one tried at 
Newark. He has evidently made up his mind that it 
is the same, and refuses to accept our statement that 
it is not, as worth anything. 

His proof is, he says, that the carriages fitted with 
the brake are numbered the same. ‘This is not the 
case; but, even if it were, it 13, we suppose, just 
possible to change the arrangement of a brake with- 
out changing the carringes. 

Again, says C. E. S.,“ Mr. Barker himself 
pointed out to myself and otbers the improvements 
in the train since it ran at Newark. C. E. S., 
therefore, has seen the improvements, though he 
still persists in saying the brakeis thesame. But 
now we come to C. E. S.’s ” great point, which we 
quote verbatim: —“ The only excuse for the contra- 
diction of my facts is that one of these engines and 
two carriages have gone away from Bedford to be 
repaired, but they will have returned before this 
letter is in print.“ We thought somehow that the 
question between us was whether Barker's brake is 
the same now as at the Newark trials; but when we 
read this sentence first we experienced a doubt as to 
whether we had not becn writing quite away from 
the point, and laying ourselves open to C. E.S.’s” 
close and persistent logic. But we can only conclude 
‘°C. E. S.“ is joking. 

To“ C. E. 8.’s”’ statement that one of onr firm 
was present at the trial he refers to, we must give 
@ distinct denial. The only official trial ever held, 
to our knowledge, on the Midland Railway, was the 
one whose results we published in the Times. 

Apropos of the discussion on Capt. Tyler’s paper, 
„C. E. S.“ may perhaps remember that the chair- 
man first of all ruled that only the Westinghouse 
brake should be mentioned, and the discussion was 
to be confined to the abstract qualities of all brakes. 
It was after Mr. Harris had spoken that several 
gentlemen treated the society to a puff direct of 
the inventions they were connected with. 

Perhaps it would end this controversy if C. E. S.” 
were to make a personal examination of our train. 
We shall be happy to afford him the opportunity of 
arun with it, and will estimate the speed and dis- 
tance for him with an indicator designed for the 
purpose. 

A public trial we cannot bring about, but our 
brake is open to the inspection of the public, and as 
one of the public, and an mpartial person, we invite 
“C. E. S.“ to observe its working. Ina short time 
our automatic arrangement, which complies with all 
the Board of Trade conditions, will be at work on 
the Great Eastern Railway. We shall be equally 
ready to assist C. E. S.” in informing himself of 
the working of this invention. 


45, Bedford-row. Barker, Harris, and Co. 


INTERFERENCE OF SOUND IN 
TRAINS. 


(14539.]— Mr. W. Joux Grey need not fear that 
he labours under an illusion regarding the noise 
he perceived. I am almost sure the noises in a 
train are more in number and greater in intensity 
than those which Borne heard 40 years ago in a 
Frankfort postchaise, in which he counted about a 
dozen distinct different noises. These noises, I yen- 
ture to say, can entirely be avoided except the 
clapping of the whcels on the uneven rails, and that 
of the engine. It is a fact that the noise is greater 
on the tail, and through the engine on the front also. 
But it is not interference with the sound-waves 
which would keep the middle part comparatively 
quiet. Beside these noises the vibration and 
knocking are different in each carriage, which is due 
to its relutive position in the train, or its construc- 
tion, or whether we sit in a neutral segment or a 


frem a vibrating string, on which at certain intervals 
weights are fastened. Therefore a wave created at 
any part of the train must of necessity run along to 
the end, and, this being free, the amplitude of the 
wave increases : hence the greater poise on the enda. 
Trains, especially fast trains, ought to be arranged 
in length and weight so that harmony in vibration 
or swinging is imposeible, to prevent a part of the 
train leaving the rails, to prevent it from vibrating 
or swinging in such a manner as to impede its 
speed, to prevent great wear, and for the greater 
comfort of the passengers. Look at the carriages. 
They are built likean ordinary stationary building ; 
nothing meets the eye which would imply a mean- 
ing that it had been done to avoid noise—not even 
the wheels are in the position where they ought to 
be. But that is no wonder. Acoustics are not an 
essential part of the study of a railway engineer or 
that of a station-master. A carringe-builder ought 
to study acoustics as much as a musical-instrument 
maker—the former for decreasing, and the latter for 
increasing the vibration. The only consolation I 
have is the hope that my ideal institution will soon 
spring up, wherein all will diligently study the law 
of vibration. J. H. Schucht. 


[14510.J—I THINK the phenomenon that Mr. W. 
J. Grey mentions, in letter 14178, page 307, about 
the noise of the passing train diminishing at the 
middle and increasing in intensity at the end, is 
due simply to the fact that the guard’s brake van 
being a somewhat heavier carriage necessarily makes 
more noise, in conjunction with its being a hollower 
carriage than those for passengers. I have frequently 
noticed in passing a goed long passenger train, where 
there are often one or more brake vans in different 
parts of the train besides at the end, that the noise 
grows louder as many times as there are brake vass ; 
hence my reasons for supposing this to be the cause 
of the phenomenon for which Mr. Grey seeks an 
explanation. W iseaf. 


MECHANICAL POWER ON STREET 
TRAMWAYS. 


14541. IN answer to letter 14469 of “A. W. E., 
if he will refer to the following sketch he will perhaps 
find something new, and that I do not adhere to the 
type of combined engine and car. But having taken 
particular notes of what was required, have thought 
it out thus: A A A A being the outline of body of 
car; BBB, outline of bogie, with, C, receptacle for 


coke; DD, boilers; E E, engines; F, splinter bar, 
or pole, hinged upon bogie, and hinged upon an 
articulating wheel for a pitch-chain mounted on a 
counter shaft to centre of car; H H being four 
smaller pitch-chain wheels, from which the dotted 
line to I I I I being four more pitch-chain wheels; 
J J, fire-holes to the way to fuel; L, toothed wheels 
for moving bogie and engines abont when discon- 
nected, not used when coupled up to the car. Now 
the power is upon the car the engines are coupled 
upon one shaft-crank at right angles driving a pitch- 
chain wheel, either cast upon it solid or keyed upon 
it, driving a pitch-chain up, G, and the power 
transferred from H H on the counter-shaft to [ITI, 
coupled up double or single, which will be in a line 
under the seats. This can be disconnected by taking 
the pin out of fork, F, connecting it with the 
bogie and a pin out of pitch-chain, and the engines 
are detached; tbrow it into gcar at L, and your 
engine can move itself off. The powcr I reckon 
required, or rather more—the idea I have in this 
thick head of mine—is two boilers 16in. dia., 
oft. Gin. high, worked up to 200lb.; two cylinders 
tin. dia., 10in. stroke; pitch-chain wheel upon crank- 
shaft, Gin. dia.; driving one upon counter-shaft, 
12in., that is the articulating wheel; small ones 
upon counter-shaft, H H, Cin, those for the traction 
of car upon car-wheel axles, 12in. Perhaps you can 
seo the advantage of this arrangement in all its 
bearings. The car, you sce, actually propels the 
engine, and with lightness, the traction power 
always equal to your load upon car, easily applied to 
all the existing cars if one should become a cripple, 
easily detached, easily coupled up, able to turn any 
curve or cross points. Pitch chain I had forgot for 
size, outside links lin., centre links #in., pins $in., 
pitch 2łin. Front wheels of bogie upon a lock, 
steered with tangent wheel and screw. The pitch 
line is given for the wheels. Beaver. 


(14542. ]—L Ax very glad to see that the subject of 
“ tramways” has been brought before the readers 
of the ENdLISH MECHANIC by your able corre- 
spondents, “A Tramway Engineer” and“ A. W. E.;“ 


also by your very interesting article upon page 355. 
I have for a long time past watched the progress of 
tramway engineering, and there cannot be a donbt 
that tramways will, in a few years’ time, be laid 
down in all large towns, and also that they will be 
extended to hundreds of suburban villages which at 
the present time are very inadequately supplied with 
means of communication with the adjacent town or 
railway station. 

We frequently hear it remarked that tramways 
are nothing but small railways, and that the tram- 
way engineer has only to copy what has already 
been done upon railways.” Toa certain extent this 
is true. Tramways are small railways, but there is 
a great difference in the permanent way, the mode 
of working, the speed, and a number of other minor 
details. 

It is these differences which at the present time 
require the most careful attention and study. And 
the most important part of the subject is the ques- 
tion of mechanical power for propelling tram cars. 
I have repeatedly found that the first question the 
directors of a tramway company ask is, will it 
pay, to use steam or other engines in place of 
horses. Mechanical power upon tramways being 
comparatively new, the necessary data has not yet 
been conclusively proved from which the exact cost 
can be ascertained. What is now required is that a 
series of comparative experiments should be made, 
in order to show the total cost of working a tram 
car for s certain number of miles—by horses, and by 
an engine. Of course, taking into account the first 
cost—working expenses, and the cost of mainten- 
ance and renewals. As soon as this data has been 
obtained it will be a very easy matter to deter- 
mine whcther tramway engines will pay. 


Speaking from my own experience, I am of 
opinion that, where a tramway is nearly level, an 
engine will never be uble to supersede a small tram 
car drawn by one horse. Where the gradients are 
severe and necessitate the use of two or more horses, 
there is no doubt that engines can, and ultimately 
will, be used with very great advantage. I have 
been present at trials and experiments with tramway 
engines, at all of which it was clearly demonstrated 
that there ia a great difference between the animal 
and the mechanical horse power. 


A person unacquainted with the subject would 
very likely imagine that, as one horse enn start and 
run with a car, a small engine of two-horse power 
would easily do the same work. In practice this 
would be found to be a most erroneous idea. The 
select committre appointed to inquire into the sub- 
ject of mechanical power on tramways gave special 
attention to this fact. Experiments were made, and 
evidence given to explain the reason why one horse 
will do more work than an engine of the same horse 
power. These experiments prove that, at starting, 
a horse can exert for a few seconds n power of about 
S401b., or even more, but in ordinary work about 
160]b. to 1651Ib. is the power exerted. It will there- 
fore be at once seen that, if an engine is constructed 
to exert the ordinary power of a horse, it will en- 
tirely fail to exert the extraordinary power of 
440lb. This makes the fact clear, that if an engine 
is to do the actual work done by a horse, it must 
be powerful enough to overcome as great a maxi- 
mum resistance as the horse. 

The want of attention to this fact has caused 
several engines to fail to perform the duties re- 
quired of them. It, of course, must always be re- 
membered that the engine has to propal itself in 
addition to the car. ‘There is also another part of 
the subject which I will mention before concluding 
my letter—it is that of the resistance per ton.” 
In last volume, page 121, I explained the resistance 
of trains upon a railway. The constant resistance 
in ordinary working is 12ib. per ton upon a railway. 
I have lately made some experimenta with a view to 
ascertain the constant resistance upon a tramway. 
A railway carriage runs upon a clean rail, has coned 
wheels, and the necessary lateral play; whereas, a 
tram car runs upon a grooved rail, which is fre- 
quently nearly full of mud and dirt. If coned 
wheels are used their action is nullified, as the 
narrow grooves do not allow the necessary lateral 
play. I havo found that the constaut resistance 
which on a railway is 12ib. per ton, on a tramway 
is often 24lb. per ton; and on curves, and at a speed 
of six miles an hour, I have known the total resis- 
tance to be as great as 50lb. per ton. 

There are numbers of other detaila which require 
consideration, but the length of my letter will 
compel me to postpone them until a future time. 
In conclusion, I may mention that I consider steam 
is the best mechanical power for tramways, and also 
that the engine should be separate from the car. 
There is no doubt, whatever, that as soon as an 
Act is passed permitting the use of mechanical 
power on tramways, engines will be constructed 
eapable of performing all that is required, and also 
of fulfilling all the necessary conditions and restric- 
tions. The Select Committee has made its report, and 
the following cutting from the Times, of Friday, 
June the 14th, gives a very good epitome of it. And 
it is quite expected that next session an Act will 
be passed in accordance with tho reeommendations 
contained in this report 


Juty 5, 1878. 
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“ STEAM ON Tramways.—At the commence- 
ment of the session a select committee was appointed 
to consider under what conditions (if at all) the usa 
of steam or otucr mechanical power may be 
authorised npon tramways, and to draw up regula- 
tions which should govern the use of steam or other 
mechanical power upon such tramways. All tram- 
way bills introdaced this session were referred to 
them, and after hearing evidence on the matter, 
adopting the principle that steam might advanta- 
geously be nsed on tramways, the committee inserted 
clauses and regulations in such bills, whereby the 
use of such mechanical power should be regulated. 
The committee have made their report, which has 
just been printed. Therein they show (1) that it is 
not expedient to throw impediments in the way of 
the use of other than animal power on tramways ; 
but (2) that it is necessary to take such securities 
as are warranted by the novelty of the undertaking ; 
(3) that the local anthorities ara the best judges as 
to whether the use of steam should be allowed, and 
that they should have power to mako contracts and 
agreements with promoters, but that (4) power 
should be given to the Board of Trade to intervene 
on behalf of the public to prevent undue pressure 
being put by local authorities npon promoters, and 
to prevent bargains being made injurious to the 
public as residents or ratepayers. They also suggest 
that tke contracts should be renewable every seven 
years, and that provisions should be made for a 
periodical revision of tolls. All differences between 
the local authorities and the promoters are to be 
subject to an appeal to the Board of Trade, and it 
is recommended that pending such appeal the Board 
should have power to order the discontinuance of 
steam on such tramway as is the subject of dispute. 
For the purpose of securing interchange of traffic 
and of preventing undue preference, it is recom- 
mended that the Railway Commissioners should have 
the same jurisdiction for those purposes over tram- 
ways as they now exercise over railways. They 
also think that the Board of Trade might well be 
intrusted with the power to grant licenses for the 
experimental use of steam. The committee also 
have prepared suggestions to govern the use of 
steam, to provide for the safety of passengers and for 
the security of the general public, which they recom- 
mend should be framed into bye-laws by the Board, 
and to be of general application. The suggestions 
alluded to, however, are not set forth in their re- 
port, but they embrace, among other matters, 
general speed, speed at facing points, use of bells or 
whistles, stoppage at intersection of streets, emis- 


sion of smoke, and protection of passengers from 


C.E. 8. 
(To be continued.) 


MAGNESIUM--REFRACTION OF SOUND 
— ADULTERATED WHITE LEAD — 
ARSENICAL VIOLET POWDER, &c. 
(14543.1—The only way in which“ Ignoramus”’ 

(query 33297, page 404) could succeed in storing up 

magnesium in & vaporous state would be by keeping 

it in a white-hot, air-tight vessel. 

W. H. Davies (query 33275, page 403) will find 
that a concave scund lens can be made by securing 
two pieces of bladder or thin indiarubber to rings 
placed parallel to each other, and joined round the 
edges, so as to make a cylindrical vessel. This must 
be filled with carbonic acid gas, and slightly ex- 
hausted, when the surface will become concave. A 
much simpler plan is to use a balloon of hydrogen. 
In this case you have practically a concave lens of 
air; such a lens will cause sound-waves to diverge. 

In answering a question on ‘‘ Adulterated car- 
bonate of lead” (query 35228, p. 403), A. E. Menke 
writes great nonsense. He seems, first of all, to be 
unaware that oxalate of barium is insoluble in 
water ; and, secondly, that sulphate of barium (the 
form in which that metal is certain to occur in white 
lead) is insoluble in hydrochloric acid. The querist 
will find the method given by A. E. Menke suitable 
for the detection of calcium compound such as chalk 
and plaster of Paris. Any sulphate of barium 
(barytes, or Spanish white) will be left behind on dis- 
solving the sample in dilute nitric acid. 

“R. P. G., of Harcourts House, Anerley, also 
talks rubbish in his reply on page 402 to a query on 
the detection of Arsenic in Violet Powder” (No. 
33215). He might gently heat water containing 
violet powder in a tube open at both ends (if it wero 
not an impossibility) until it was dried up, and he 
would get none of the arsenic to sublime. The best 
tests are given by J. M. W.“ in the previous reply. 
“R. P. G.“ also goes out of his way to praise the 
value of oxide of iron as an antidote for arsenic. 
All very well when the arsenic has been swallowed in 
quantity; but tbat is not the usual way of employ- 
ing violet powder. There can be little doubt that 
the arsenic got into the violet powder purely by 
accident, and there is little cause for future alarm. 
On the otber hand there is a good deal of violet 
powder sold containing a considerable proportion of 
crystallised sulphate of calcium, which I can under- 
stand would be very irritating to the skin. 


‘nated with alkali. 


I hardly understand what the discussion headed 
„“ Chromium” is about, or what proof the facts men- 
tioned are of the decomposition of bichromate of 
potassium on solution. I should consider that the 
very fact that K-Cr:O; crystallises out again is 
against the theory of decompnsition. When anhydro- 
sulphate of potassium (KS. O)) is dissolved in much 
water and evaporated, it cannot be recovered, being 
converted into KHSO,; but no such reaction occurs 
with the anhydro-chromate. As I pointed out on 
previous occasions, there is ahsolutely no evidence 
of the existence of H»CrO;. Other acids, when not 
obtainable in a free state, form acid-salts containing | 
basic hydrogen; but there is no such chromate 
known. All the acid chromates are anhydro- chro- 
mates, containing the elements ef a neutral chromate, 
plus CrO3. 


In letter 14315, page 220, Mr. Albert Smith wrote : 
“ For the determination of water in lard, 100 grains 
should be taken and gently warmed until it ceases 
to lose weight.” Asked why he supposes gentle 
warming would suffice, it appears that he employs a 
temperature above that of boiling water, and stirs 
with a thermometer all the time. His last described 
process is satisfactory. Another plan is to weigh out 
500 or 1,000 of the lard, introduce it into a long 
graduated tube, which is then immersed for a short 
time in hot water. The lard melts, and any con- 
tained water settles to tle bottom, and may at once 
be measured, and its weight thus ascertained. This 
plan was described by me in the ENGLISH MECHANIC 
for Oct. llth, 1872. Mr. Albert Smith should be 
obliged to me for calling attention to the error by 
which the oil in mustard was stated in his article at 
25 per cent. The amount he now gives—?.e., 35 per 
cent., is strictly in accordance witk my experience— 
indeed, I have published a method of determining 
the proportion of admixture in mustard based 
directly on that fact. 


“Dagnhbert’’ (query 32768, p. 175) will find 
“ chloride of manganese is best purified by taking 
a portion of the crude liquid (say, 1-10), and preci- 
pitating it by boiling with carbonate of sodium. The 
precipitate of carbonate of manganese is washed 
and added to the main solution of MnCle. On boil- 
ing the MnCO; precipitates the iron, alumina, &c., 
and thus pure MnCl. is left in solution. It will 
retain any calcium originally present, and this is not 
readily removed. If the solution was very acid, a 
larger proportion must be treated with sodium car- 
bonate. From the golution of the pure chloride, 
MnO, may be precipitated by diluting, adding 
ammonium acetate and excess of bromine, and then 
gradually heating nearly to boiling. If sodium 
acetate be ured instead, the precipitate is contami- 
From the solution of pure man- 
ganese chloride, the solid salt can be obtained by 
mere evaporation to dryness. No ignition is 
required. 


For Making Pure HCI” (query 33087, p. 302) 
there is no occasion to purify the salt. Take 4lb. of 
table-salt in lumps (not powder); make a mixturein 
earthenware of 70 fluid ounces of sulphuric acid (free 
from arsenic) and 42 fluid ounces of water. Let the 
mixture become quite cold, and then pour it on the 
salt previously placed in a glass flask. Little gas 
comes off in the cold. You cannot get NaSO; in 
glass apparatus. The absorptien in water occurs 
very readily. None passes until the liquid is almost 
completely saturated. But acid of 1°11 sp. gr. is the 
most convenient for nse, as it docs not fame. The 
saturated liquid is but rarely required. 


For the detection of the Adulterations of Coffee 
(query 33230, p. 379) the microscope is invaluable. 
A high power is not requisite. Chicory may be 
detected pretty certainly by strewing some of the 
sample on some cold water. ‘The coffee does not 
readily become wetted owing to the oil in it, but the 
chicory sinks to the bottom, colouring the water on 
its way. The sunken portion should be removed, 
hoiled in water, and examined under the microscope. 
The solution in water should be cooled thoroughly, 
dilute sulphurie acid added, and then permanganate, 
until the brown colour is destroyed. Addition of 
iodine solution will then show starch, the presence of 
which may be due to cereals, beans, acorns, &. 


“ A Very Old Subscriber,“ query 33241, p. 379, 
will find full information about tea in the articles I 
recommended to Mr. Clements on p. 309. A reliable 
method for the detection and determination of glyce- 
rine in complex organic liquids is still a desideratum. 
I have tried several very carefully, but without 
much success. A method recently published, and of 
which I have no experience, is the following :— 
Evaporate 300 ec. of the beer down to 100 cc., and 
shake with 200 cc. of petroleum ether. The upper 
layer is removed and the aqueous liquid again 
shaken with petroleum ether. It is next made 
alkaline with baryta water, and shaken with twico 
its volume of a mixture of two parts of alcohol and 
three parts ether. The etherial layer is separated 
and the treatment repeated. The etherial liquid is 
heated in a water bath till the ether is evaporated 
and the residual alcohol extract concentrated and 
heated in a water-bath for two days, when the 
glycerine left is weighed. 
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Glycerine may be separated from sugar by treat- 
ing the sample with a mixture of equal volumes of 
absolute alcohol and ether, in which sugar is insolu- 
ble. In the case of honey it would be necessary to 
drain off the water as complctely as possible first. 
A little sugar may be dissolved but would be left 
behind on evaporating to dryness, and re-treating 
with a mixture of one volume of alcohol and two 
of ether. This solution on evaporation would lenve 
tue glycerine, When extracted the glycerine is best 
recognised by its physical properties. 

I should proceed in a similar manner to detect 
glycerine in water, after evaporating the sample to 
dryness at a gentle heat. I much doubt if traces 
could be discovered. 


“Cameron, query 33217, will find the logwood 
test the simplest he can use for secing if there is 
anything wrong with his bread. Only, if not care- 
fully applied it is liable not to give the blue colour. 
This is well known to chemists of experience. 


Query 32313 (page 636 of last volume), entitled 
% Microscopical,” asks for a suitable book for a 
beginner to use with the microscope when eniployed 
for examining starches. Iam sorry that I do not 
know one that can be thoroughly recommended. 
Hassall's Adulteration of Food ’’ contains many 
good plates, but little information on microscopic 
manipulation. The best way of observing starches 
and powdered articles of foodis usually to place a 
little on a glass slide, add a drop of water, and cover 
with a thin glass circle; then use transmitted light. 
In some cases equal parts of glycerine and water 
form a useful medium. George Sims, on page 396, 
gives some useful hints. First study the appearance 
of pure substances, and you will soon learn to detect 
them in admixture. Do not trouble to mouut the 
starches permanently, as they are better kept in a 
solid state, and aslido extemporised when needed. To 
secure the genuine articles it is well to powder them 
oneself. Thus get the corns in the ear if possible, 
beans and peas in the seed, coffee in the bean, &c. 
In examining starches note the size, shape, rings if 
any, position and shape of hilum, influeace of 
polerad light, &c. A very high power is rarely 
required. 

“F, W. S.“ (query 33277, p. 380) will find blast 
farnace slags are most possible when the lime and 
alumina are in the proportion of 6CaO to AlzOs. 
They still melt well with half this proportion of lime 
—that is, with 16˙8 of lime for every 93 of alumina. 
To find the proportions of oxygon in the silica and 
bases F. W. S.“ must adopt the following plan :— 


The percentage of silica x 15 gives the oxygen 
in the SiOz. The percentage of alumina x 29 gives 
the oxygen in the AkO,. The percentage of lime 
x -gives the oxygen in the CaO. 

In the example giran by the querist the alumina 
(37 per cent.) is-greatly in excess. A slag to be 
readily fusible should contain from one-half to twice 


as much oxygen in the silica as in the lime and 
alumina together. 


Sheffield, June 29th. Alfred H. Allen. 


FINDING THE INITIAL VELOCITIES 
IN CASES OF CIRCULAR MOTIONS. 


14544. KI N DLT allow me to correct some 
errers in my letter, page 3905. There are some 
printers’ errors, but only one of importance—that is 
the statement in the heading of the table of four 
cases of circular motion that velocity = — x2 In- 
stead of f please read t., or time of fall to centre. 

I find also that a mistaka bas crept into the para- 
graph in which I show the results of dividing the 
squares of circumferences by squares of times to 
obtain the squares of velocities, and this portion of 
the letter should read as follows:—Even admitting 
for the present that velocity is to be a measure of 
motion in a circular path in a certain time, then, as 
the table is to be made out to suit the law that the 
squares of the times of revolutions are as the cubes 
of the distances,” the periodic time at distance 1 must 


equal 1, V will equal 6°2832, and X = 394786, or 
centrifugal force and gravity; and allowing the 
correct formula for centrifugal force 2 2197393. 
We would consequently have to allow gravity at 
n distance of 1 from a centre to be equal to 197393! 
The tabular statement given by the present writer 


agrees with Kepler's 3rd law, and gives gravity at 
distance 1 as equal to 1. G. Pinnington. 


A CURIOUS BIBLICAL ERRATUM. 


14545.]J—I Have just had pointed out to me a 
curious erratum ina modern Bible. It occurs ina 
Pearl Ref., 16mo., 1850, of the British and Foreign 
Bible Society, 20th chap. Nav., last verse, Cast 
into the lake of lije” for lake of Aire. J. K. P. 
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ANOTHER MICROPHONE. 


[14546.}—I sEND herewith a sketch of a micro- 
phone I have constructed, and which gives excellent 
results in transmitting the human voice, musical 
notes—in fact, is better in thia respect than any 
other kind I have tried. The description is as 
follows :—The upright board has a circular hole, 
AAA, „cut through it about 2}in. in diameter. 
Over this is Summed some vegetable parchment, 
B BBB, which, when the gum has well dried, is 


Te 


A 


-= 82 


wetted and dried several times till quite taut. To 
the centre of this is fixed the upper carbon block, C, 

means of a screw and a small wooden nut, and 

wires connected with battery and telephone in 
usual manner. I have only tried a 2}in. hole, but I 
am inclined to think that an improvement may be 
made by varying the size of the hole and the position 
of the carbon block on it, but have not time at pre- 
sent to experiment myself. Perhaps some of your 
other readers have, and I should be glad to hear 
with what result. 


Coventry, June 22nd. T. J. Mercer. 


AN ARTICULATING MICROPHONE. 


[14547.])—A MICROPHONE, which will transmit 
distinctly the loudest voice or the lowest whisper 
when such are spoken 10ft. or 12ft. distant, with- 
out the smallest jar, and in the same tone as the 

er’s voice, is, I apprehend, rather more than 

generality of microphones can be said to 
accomplish, and yet it is quite possible that such a 
microphone can be easily constructed. 

Take a piece of very thin deal, 5in. by 2tin., 
smoothly planed, fix to it the sides ldin. deep, equally 
thin, now add ends ŝin. thick. You will then have 
a lidless box whose bottom and sides are very thin 
and smooth, but with ends much thicker. Now hold 
a stick of cask-wax in the flame of a spirit lamp, 
and run it in the seams where the sides and ends 
join—of course having previously glued them ; screw 
this firmly through ite end, to a stout base-board 
Sin. by 7in. In this box fix an ordinary microphone, 
asin Fig. 1; to the centre of the vibrator cement a 
piece of iron wire. It is only necessary, now, to 
make a stand upon which to place a horse-shoe mag- 
net; the stand, with the magnet upon it, must 
in height so that when placed upon the base board 
the feet of the magnet will stand parallel to the 
iron wire. The magnet may be fixed to the stand 
but the stand must be free, so that it can be moved 
backwards or forwards on the base , nearer or 
further from the vibrator. Having connected your 
batteries and telephones, bring the feet of the magnet 
within zin. of the iron wire (the wire must not touch 
the magnet). Now speak, standing three or four 
feet away—your friend will then report to you 
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rough the telephone the result ; if net satisfactory 
remove the magnet further away, until the voice is 
elearly heard, and in its natural tone. Further in- 
formation I shall be most happy to give. I would 
remark the results have heen equally as satisfactory 
as they have been wonderful, the magnet merely act- 

‘ing as an easily adjustable spring in controlling 
superfluous vibration, which is the cause of that 
peculiar and annoying jarring sound. 


B. Blakeborough, F. d.., F. M. S., &c. 


A SINGING MICROPHONE. 


{14548.]—To wile away some hours of indisposi- 
tion I have made rarious microphones. The most 
sensitive I have made was one in the form described 
by Prof. Hughes, with a sounding-board at right 
angles to the base-board, two blocks of gas carbon, 
žin. square and żin. thick, and the pencil of gas 
carbon ltin. long, jin. broad, and }in. thick, 
tapered to a fine point at the bottom—not so fine a 
voint at the top. The holes at top and bottom are 
about the size of a large gimlet, and gradually 
slope to a point made with a small drill. There was 
one Léclanché battery in circuit. XI put a blue- 
bottle fly under a wine-glass on the vase-board, and 
could hear it patter pretty well, and its buzz was 
loud enough. But presently, while showing my 
wonderful work to admiring friends, the creature 
began to sing. At first I thought I must have 
secured the veritable fly that the Daily Telegraph 
told us ‘* trumpeted e its proboscis like an 
elephant in an Indian jungle.“ But, alas! later on 
I found myself again disappointed, for the micro- 
phone gave me the benefit of its song again in the 
evening, when the fly was no longer there, and there 
was nothing at all on the board. The song was upon 
one note, and resembled the note produced by rubbing 
a wine-glass round its edge with a wet finger. It 
lasted for about 15 or 20 seconds, and was almost un- 
endurable when close to the ear, and so loud in the 
room that ment one could hear it quite plainly. It 
issued from the telephone I held in my hand, and 
there was no sound in the room or out of it which 
could account for the phenomenon. The microphone 
was resting on a writing-table, and the connecting 
wires went round me and over the top of a bookcase 
above my head. e wires were insulated witb 
double white cotton, and not a thing was stirring in 
the room or near the microphone. Though so large 
and heavy, the microphone is a very sensitive one (at 
least to me), and I conld hear the tick of my small 
Geneva watch quite plainly when I only put the very 


also the tick of a small 10s. brass clock on the mantel- 
iece, some 


m 
died away, but the second time it ceased somewhat 
suddenly. 

Since writing the above I have found out how to 


binding screws which connect them with the carbon 
blocks, the telephone begins to sing, and even now, 
as I write, is going on singing for a minute and a 

breeze coming in at the window will make 


visible vibration. 
convenience. One of them 


wound round a brass screw, screwed into the zinc. 


the line wire, which runs straight to the telephone. 
There are 18 coils in the up 
gin. or a foot long, and 9 coils in the lower, which is 
about Gin. long. The line wires are only 12 or 14ft. 
long. The noise coming from the telephone, when 
held off the mantel-piece, is loud enough to be dis- 
tinctly heard like the hum of a water tap through 
the room, along a passage 20ft. long or more, and in 
any part of another room at the end of it. It would 
therefore act perfectly for a call-bell. 

If ethers have observed this phenomenon I should 
be glad to be informed of the reason of it. I imagine 
it must proceed from the rapid variation of the first 
point of contact of the bare wire on the binding 
screw, and yet the last turn of the wire in each case, 
before it leaves the screw, is of the covered wire, and 
if it is the vibrations which cause the noise they 
must be infinitesimally small, for the covered coils 
rest against the battery jar and table, in either case 
within lin. from the screw. The song is varied 
from a higher to a lower note, just like a singing 


edge of it down on any part of the writing-table, and 


8 or 9ft. off, though it does not tick 
oud. Has this singing phenomenon been observed 
before, and how can it be accounted for? There 
were three witnesses to its first performance besides 
yself. The sound in the first instance gradually 


produce the noise at will. Directly I touch the wires 
at the back of the microphone, close to the brass 


it sing, and it goes on singing when there is no 
wires which are double 
covered, I twisted round a pencil to coil them for 
close round the 
sealed top of the Léclanché to the zinc, where it is 


The other, the lower one of the two, touches the 
American cloth of the table top, and is joined on to 


one, which is about 


water tap sometimes varies its note with variations 
of the rush of water through it. If such an aston- 
ishing sound can be caused by such small vibrations, 
surely the resources of the microphone for magnify- 
ing purposes have not yet been fully developed. 


L. B. B. 


SUNSPOT SCREEN FOR SMALL 
TELESCOPES. 


(14549.1—I SEND you a drawing and description 
of a simple, light, yet very useful addition to a tele- 
scope for viewing sunspots, faculm, &. The whole 
apparatus is attached to the telescope in less than a 
minate, and weighs under 60z. I find it far more 
useful than the cone which is sometimes made to 
slip on over the eyepiece, because several persons can 
see the sun’s i at once, and it is also infinitely 
less trouble than having to darken a room. , 

A B are two narrow strips of light deal, lin. wide 
and žin. thick, hinged together by a small light hinge 
at C; the longer strip, A, is 30in. long, and B is ŝin. 
D is a piece of thin brass, shown on a larger 
at N ; this slips under the screw, E, which fastens 
the body of the telescope to the central bearing, F, 
to which the claw stand is fastened. Tightening up 
the screen, E, makes the carrier, A A B, very Š 
G is a oross-pieoe 4in. long, with a saw kerf or 
slit along its centre, into which a thin piece of white 
cardboard or thick piece of cartridge paper, H H, is 
slipped. This piece, H H, is 12in. in diameter, and 
receives the sun’s image. JJ is a circular piece of 
black cardboard, with a tube, K, of the same mate- 
rial, which slips on to the draw tube, and is, of 
course, behind the shade, J J. This shade I make 
15in. in diameter, so that its shadow ehall well cover 
the screen, H H. The shade, J J, has a notch on 
the lower rile at O, to clip the strip, A A, and help 
to steady it. L is a strap forming a kind of stirrup for 
the support of the carrier, and which does better on 
the rack tube than on the draw tube. M M aretwo 
black threads, which pass through the screen, H H, 


over the upper edge of the shade, J J, and thea over 
a common dressmaker’s hook, fastened lower down 
near the cantre of the shade. I find that unless the 
telescope is very much inclined the screen curves but 
very slightly. To balance the whole I suspend a 
Alb. weight at the opposite end of the telescope. 

On the screen, H H, I draw a circle 10in. in 
diameter, and find that with a power of 70, and a 
little adjustment, the image of the sun just fills this 
circle. Then, by dividing this circle into inch 
squares with fine lines, I can note roughly the roe 
tion of a sunspot, and its progress from day to day; 
moreover, by dividing one of these inch squares into 
smaller squares 1-10in. each way with very fine lines, 
I get a scale by which I can roughly estimate the 
diameter of a spot or group, for each of these 
squares would represent a diameter on the sun of 
very nearly 8,500 miles. 

An eighteen months’ use of this contrivance has 
proved it to possess the following advantages : (1) It 
is simple, light, inexpensive, and can be made by any 
one; (2) it is easily fitted to the instrument, and is 
quickly taken away ; (3) it enables several persons to 
o solar phenomena at the same time; (4) it 
saves the trouble of darkening the room, can be 
packed up with the instrument, and can be used at 
any open door or window; (5) being moved 
with the instrument the screen is always at 
the same distance from the eyepiece and always at 
right angles to the axis of the telescope. In using it 
myself I generally use the 70 power to note the 
5 position and size of a sunspot, and then 
change the eyepiece for one of 120, with which I 
have been able to get very good definition of details, 
and have made some (to me) very interesting draw- 
ings of maculs. The lines on the screen seldom 
prove any disadvantage with the higher power, but 
when friends think them so I just place a piece of 
plain white paper on the screen. The only thing I 
find necessary is to get rid of the reflection of side 
lights, which, of course, lessens the brightness of the 
sun’s image; in the absence of these the contrivance 
fully answers one’s expectations. Some time after 
I had made the contrivance I have here described 
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I found that my friend Mr. Dancer, of Manchester, 
mad- a swear vne, Which ne was good enough 
to show me some time ago. The principle is the 


same, bnt I fiad that though mine gives a much 


larger ima :« of the sun it is a lighter apparatus. I 
hope that some of your readers will try this arrange- 
ment and report any improvements they. make in it 
B. Templar, F. R. A. S. 
Southport, June 28. 


THE COMPOUND PULLEY BLOCK. 


(14550.)—I UNDERSTOOD Mr. Jewsbury to be 
describing a real live block. Surely, however, he is 
but ventilating a fancy. If be knows, will he please 
say what number of rotations of B will be 
** sufficient’ to move A at all, let alone produce a 
complete rotation of A? It will be quite time enough 
to follow Mr. Jewsbury into his figures when he has 
shown that his block is a block in the now proper 
sense of the word. I asked him particularly as to 
the action of his block, but am as far off as ever. 
For perspective and circular-face views of it, see 
respectively ENGLISH MECHANIC, 83rd May, 1878, 
‘and 17th May, 1878. Aliquando. 


ON A NEW METHOD OF RESOLVING 
AMPHIPLEURA PELLUCIDA, &c. 

14551.]—Havine seen Mr. Williams’s and 
“ W. H. P.'s method, I thought I should benefit 
the readers of the ENGLISH MECHANIC by sending 
mine. At the bottom of the stage of the microscope 
I have a diaphragm fitted with a plano-convex lens, 
which is exposed to parallel rays from a lamp which 
is made to pass a meniscus with spherical surfaces. 
Upon the top I place one of Abrahams lenticular 
prisms ; the rays falling upon this are directed upon 
the diatom, and the pencil of light being very oblique 
and falling upon the striæ, the markings are 
brought out with wonderful projecting ridges. Now 
this does not require any special apparatus. I have 
resolved Ampbipleura pellucida, and resolved M. 
Nobert’s test with ease, using a 2in. power—300 
diameters. 


Alexandra-villas, Wood Green. J. Berrows. 


MICROSCOPICAL. 


14552. IN the use of the ordinary binocular 
prism for bisecting the pencil from the highest 
powers, Essex (letter 14439) is on the right track 
in duplicating the illumination, or directing it from 
two positions at a greater angle, but my own opinion 
of the binocular microscope in any form where the 
result is obtained from half the object-glass is that 
in powers higher than one-fifth it ceases to be of 
much utility, as the combined images cannot com- 
pan for the loss of definition in each eye. Inthe 
orna of prism by means of which the full aperture 
ia obtained in each eye, with equal illumination in 
both tubes, the effect is mach superibr, and in 
lengthened observations, with either high or low 
wers, it affords great relief to be enabled to use 
boch eyes continuously without regard to any special 


mode of illumination. F. H. Wenham. 


14553. —I HAVE lately been examining the ovi- 
positor of the saw-fly. It does not quite correspond 
to any species described in Clarke's Objects for 
the Microscope,” and the construction of the saw 
seems very different to the specimen figured on page 
617 of ‘‘ Hogg on the Microscope.” The fly is 
somewhat similar to a small wasp ; colour is gene- 
rally black, with one yellow spot on top of the 
thorax, and three or four yellow stripes on each side 
of the.abdomen. 


The attached figure represents a portion of one 
saw magnified 200 diameters. I am unable to make 
out the structure and use of ribs, a a, which separate 
the sections of tecth. Can any reader inform me 
if this point has been determined? They may be 
merely folds, or deposits of material to give rigidity, 
but I have fancied that [I could detect tubular open- 
ings where they terminate, at the edge of the saw. 
This suggested to my mind that they might be tubes 
conveying some lubricating substance to the teeth, 
but as I am unable to trace these vessels, if such 
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they are, to any glands, I am not at all certain on 
the matter. My inability to trace the vessels farther 
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COHESION OF ATOMS. 
(14556.|—Prorrssor TAIT devotes a chapter or 


than here shown may arise from the transparency of | two of his work on Recent Advances in Physical 


the object, which is mounted in glycerine jelly. 
large trachea, running the whole length of saw, is 
now quite invisible, though very distinct before 
mounting. I hope some friends with better ap- 
liances than mine will investigate this point, and 
et us know the result. I would call attention to 
the striking resemblance between this insect’s saw 
and the long American tand saws. I do hope we 
shall have a little more on minute insect structure 
and histology in gener.:. There must surely be 
many readers of the E. M. who have good oppor- 
tunities and apparatus for this fascinating study. 
If they would come forward with the results of their 
observations there can be little doubt that a con- 
siderable addition would be speedily made to our 
knowledge, and much good to science would probably 
result from the discussions raised. One word more, 
do not seak insects in potash—use turpentine and 
glycerine, and mount in glycerine jelly or Canada 
balsam. I prefer the former. Humble Bee. 


AN BASILY-CONSTRUCTED CAMERA 
LUCIDA. 


[14554.]—For the benefit of those with"whom, as 
with myself, expense is a consideration, I send the 
following description of an easily-constructed camera 
lucida, which I made in about ten minutes. I first 


procured a pill-box lid which just fitted on to the 
eyepiece of my microscope, and in the centre of it 
made a circular aperture about the size of the top 
lens of the eyepiece. I then cnt a piece of card to 
the shape of Fig. 2, in which the angles, A E Band 
CFD are both 45°, jnst nicked with a penknife 
along the lines A E, B E C F, and D F, and with a 
little gum affixed to the lid, as in Fig. 1. A piece 
of thin covering glass attached to B EC F, and 
therefore inclined at an angle of 45°, completed the 
apparatus, which answered remarkably well. 


O. G. 


AMERICAN OYSTERS. 

[14555.]—Can any one who has tasted American 
oysters say if the following is true? I cut it from 
the Scientific American, which is an out-and-out 
believer in everything American :—‘' It is a well- 
known fact that the edible oyster (Ostrea edulis) 
attains its full growth and proper flavour only in the 
waters of the American coast; and that its repre- 
sentative in Great Britain, owing perhaps to some 
trouble in its ‘ environments,’ has dwindled down to 
a minute coppery- flavoured bivalve, which affords to 
the evolutionist a melancholy example of ‘ reversion,’ 
and to the American gastronome an object of 
aversion. It is no wonder, then, that when one of 
our American oysters is seen for the first time by an 
inhabitant of the British Isles, it should call forth 
expressions of great surprise.” 


The“ native a minute coppery-flavoured 
bivalve '' Good gracious, has this gentleman ever 
tasted a real native, which costs, nowadays, 3d. 
in the City, while his wonderful“ blue points can 
be had 14 for a shilling, done up in a bag? Accord- 
ing to Lieutenant Broca, the Chesapeake oyster is 
sometimes l5in. long and 3}in. wide, large enough, 
goodness knows. But healso says that he has eaten 
oysters from the most celebrated localities, and 
always found them somewhat insipid in taste, a 
‘t marked characteristic of the species (American). 
As a matter of fact, the oyster from Virginia is 
found in the fossil state in the neighbourhood of Bor- 
deaux, so that American oysters have not yet been 
developed. Blue points may be better in the States 
than they are here, but I can’timagine any one pre- 
ferring them to natives. I believe American 
oysters are excellent when cooked, but as the real 
epicure eats them, they cannot compare with our 
natives or the bivalves of Arcachon. Will any of 
your readers resident in the States tell us if either of 
the three American species, Virginiana, Borealis, 
or Canadensis, is equal in flavour to our native or 
even our common oyster, which some years ago was 
sold at about two a penny? The ‘‘ canned oysters ” 
sent here are, in my experience, tough morsels, fit 
only for the stew-pan, anc a good deal of it they 
require. I have not ventured on blue points, 
though I like the Anglo-Portugo; but if they are so 
much superior to our minute coppery-flavoured 
bivalves,” it’s really a wonder they sell them at a 
third the price. Hematopus. 


Science ” to the consideration of the absolute dia- 
meter of an atom ; and from three or four methods 
of calculation arrives at a mean result, that the said 
diameter is about one five hundred millionth part of 
an inch. This gives us data for estimating the 
cohesion between two atoms. Take, for iustance, 
iron. A bar of this metal one square inch in area 
will support a weight of 30 tons (Arnott, page 25). 
The atoms of iron are, of course, not in absolute 
contact, so we must make allowance for this, and 
instead of 25 x 10! , we will take 20 x 10! as the 
number of atoms in a surface lin. square. Dividing 
30 tons by this number we obtain 000000002352 
gruins as the cohesive power between two atoms of 
iron. To put this result in another form, it may be 
said that a wire of iron one five hundred millionth 
part of an inch in diameter would support a weight 
of 000000002352 grains. I would be glad to have 
the opinion of any reader interested ia this kird of 
calculation as to whether I have made too much or 
too little allowance for the interstices between the 
atoms of iron. 


Neweastle-upon-Tyne. Wm. John Grey. 


MUSICAL TONES. 

14557. G. P.” is informed, I see, Mr. 
Jackson that the relative values of all notes in the 
diatonic scale are determined by the simple con- 
tinuous procession or evolution of the two kinds of 
concord—that is to say, the accretion of concords to 
the constituent notes of concords already deter- 
mined.” Whatever that may mean, I trust that 
“G. P.” will be the wiser for the information. 
Would it not have been more satisfactory if Mr. 
Jackson could have informed him that the relative 
value of a note has been determined from a scale in 
which that note occurs, having been tuned by ear 
to the greatest nicety on some instrument—an organ 
or harmonium—and the vibrations of the notes in 
question accurately ascertained therefrom by means 
of a siren or tonometer ? , 

But, strange to say, this seemingly obvious, 
simple, and safe course of proceeding has never been 
taken ; the mere reputed scale ratios have been 
accepted and assumed even by scientific writers of 
authority, as equally applicable to all the keys ; and 
their worthless conclusions are reproduced by Mr. 
Jackson with the result we see in letter 14497. I 
repeat the question which I asked on page 344:— 
s Is the As in the phrase (thera printed) higher or 
lower in pitch than Be?” Will no one venture upon 
an answer? H. C. K. 


PROPERTIES OF NUMBERS. 

14558. TRR following remarks have reference 
to letters 14375 and 14441, by R. Miles and P. G.,“ 
on the subject of curious figure squares, in Nos. 687 
and 689 of the ENGLIsH MECHANIC of the 24th 
May and the 7th June respectively. 

R. Miles may find a clue to the solution of the 
mystery which he propounds by summing the rows 
of figures taken diagonally in his square, and noting 
how the increments and decrements of these totals 
compensate one another, as shown here below. 
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The prám has probably come down to onr times 
from antiquity, and may have been among those 
derived by the early Greek mathematicians from 
Egypt. It is preserved as an heir-loom, and shown 
by a farmer—a sort of rustic genius of Whitestone, 
in Cornwall—as the wonder of his village, the 
wonder of Whitstone, and may be similarly known 
in other places. 

“P, G.” (14441) will find a ready method of con- 
structing his ‘‘ curious figure squares (they are 
associated in my early recollections with the title of 
“ magic squares) by regarding them as compound 
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squares, so to speak, resulting from the combination 
of simpler, or, as they may be termed, primitive 
squares, constructed as followa :—Calling the num- 
ber of terms on one side of the contemplated square, 
7, or the radical number, the first of the primitive 
squares should consist of the cardinal numbers from 
1 to r, ranged in any order, and repented up to r 
times in successive horizontal lines, in the same 
order as at first adopted, but with a change in the 
initial term for every line, so that the fame term 
shall not occur more than once in any of the per- 
pendiculur columns—as in the following examples : 


(a) (è) 
123 45 2 4 1 3 5 
3 4 5 12 35241 
5 12 3 4 413 5 2 
23451 5 241 3 
4512 3 13 5 2 4 


It will be evident from inspection of the squares so 
framed that all the lines of figures, whether rend 
horizontally or perpendicnlarly, will add up to the 
same sum; and if, as in the examples above given, 
the nrran gement provides for the non- recurrence of 
the same term in the diagonals, then the diagonals 
also wili add up to the same sum. Liko results, it 
should be noted, are also obtainable by a special 
arrangement of the terms, whether as regards the 
diagonala or the whole square, netwithstanding the 
recurrence of the same term in some of the rows or 
diagonals—as in the followirg examples :— 


(c) (a) 
3142 5 34125 
53142 5 3 2 4 1 
2 5314 12 3 4 5 
4 2 5 3 1 5 2 4 3 1 
1 4 2 5 3 14 5 2 3 


_ The second primitive square should be constructed 
similarly to the first, but with the multipies of r, 
from o to (r — 1) 7, instead of the cardinal numbers 
—asin the following examples :— 


(e) (f) 
0 510 15 20 020 0 20 10 
15 20 0 5 10 15 5 5 0 15 
5 10 15 20 0 20 15 10 5 0 
20 0 5 10 15 5 10 15 15 5 
10 15 20 0 5 10 0 20 0 20 


It will be readily perceived that these squares also 
fulfil the conditions of the first equares, as regards 
the equal summation of their several rows or columns 
and diagonals; and so also must any compound 
squares that may be formed by the combination of 
any two or more of them. And if in combining a 
square of the firat kind with one of the second, it 
is 86 arrarged that the similar terms in the one Shall 
meet in succession with the several different terms 
in the ether, then the resultant compound square 
will also contain the cardinal numbers from 1 to 7°, 
and will so fulfil all the conditions of a perfect 
„magie square.“ 

Reverting to P. G. 's“ letter (14411), it may be 
seen that the squares there exhibited No. I. results 
from the combination of (d) and (f) here given; and 
Nos. II. and III. from the combination of (b) and 
(d) respectively with squares akin to, but not quite 
identical with (e). And it will be readily apparent 
that several more such squares may be constructed 
from combinations of the primitive squares above 
given, and of others not here shown. Here follow 
two new examples—combinations of (a) with (e) and 
(f) respectively :— 


1 7 13 19 25 122 3 24 15 
18 24 5 6 12 8 9 10 11 17 
10 11 17 23 4 25 16 12 8 4 
22 3 9 15 16 7 13 19 20 6 
14 20 21 2 8 14 521 2 23 


% P. G.“ may thus perceive that the possible com- 
binations forming magic squares are considerably 
more numerous than might appear at first sight. 
And he will also readily conceive how the numbcr of 
such combinations is likely to increase with the 
number of terms composing the equare. 


The difficulties in the construction of squares of 
even nunibers will appear more clearly on trial of 
the application to them of the principles above 
enumerated. One word as regards the square of 3, 
alluded to by P. G.” Though there would appear 
to be but one combination of nine figures fulfilling 
the required conditions, yet the same combination 
may be presented in different aspecta—as, for in- 
stance, by changing the perpendicular into horizontal 
columns, and vice versa. It may be to some such 
varied phases of this square that P. G.’s’’ recol- 


lection reverts when he thinks to have once found a 


second. I do not know of any aystematic treatise 
on the subject, though doubtiess such exists. The 
above remarks are based on recollections of reaſtiugs 


in juvenile books of scientific recrextions some forty 
years ago, and I have not since given a thought to 
the subject till I saw P. G. 's“ letter the other day 


E. C. C. 
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DISTANT SIGNALS. 


14559.]— Now that the holiday season has come 
again, and many of us are looking forward to spend- 
ing a portion of the summer in out-of-door expedi- 
tions of one kin! or another, by land or sea, the 
want of some ready means of communication with 
companions at a di-tance too great for the voice to 
reach, will be felt by many. By the following 
method, after n little practice, three or more words 
per minute can be signalled to any distance at which 
a pocket-bandkerchief can be distinguished. The 
signals are derived from the Morse code, and are 
made by waving a handkerchief or cap over the head; 
a wave to the right corresponding to a dot of 
the code, and a wave to the left a dash.” The 
letter A is thus once to the right and once to the 
left of the sender, and the motion appears to the 
receiver of the message quite similar to that of the 
needle in the needle code. He acknowledges the 
receipt of ench letter by a vertical wave, orif he do 
not understand holds up his handkerchief till the 
signal be repeated. The sender signals the end of 
each word by a horizontal wave left and right at the 
level of the waist. If he make a mistake nine dots 
signify rub out and begin again. 

A copy of the Morse code may be had from the 
nearest telegraph clerk, or in the ENGLISH 
MECHANIC, Vol. XXVI., p. 149. At zea the distance 
is sometimes too great to distinguish a cap or band- 
kerchief without a glass, and for yachting purposes 
I find it converient to carry on board a red flag 
about 2ft. by 3ft., hung by brass rings on a light 
flag-staff, so that it turns on the staff without rolling 
up on it. This can be seen at a distance of oue or 
two miles, and the return signals made with a hand- 
kerchicf can be seen with the glass. At night the 
rignala are made by a lantern eclipsed at long and 
short intervals, with a screen (cap or other opaque 
object). The long eclipse being the dash, and the 
short the dot. They may also be made by long and 
short blasts of a horn or whistle, or in other ways 
which will suggest themselves. 


Belfast. J. Brown. 


The “Marvel” Meter.—A much wanted in- 
strument has heen invented by our well-known 
correspondent, Mr. F. L. Striffler, to supply a 
deficiency in the bicyclist’s requisites. The usual 
price of these indicators is from £1 la. upwards. 
The price of the “Marvel” is 108. 6d., and Mr. 
Striffler assures us it will not only do as much as its 
dearer brethren, but more, inasmuch as the distance 
indicated can be easily read whilst the rider is 
mounted on the bicycle. This latter qualification 
should be a special recommendation to bicyclists. 
The size of the Marvel” is 2}in. in diameter by 
zin. thick, weight 3 ounces. It is fixed on the axle or 
spokes, preferably the former. It can be made to 
register miles by forwarding the sizo of wheel it is 
intended for. It is best to have it register revolu- 
tions, as these are more rigidly correct, and the 
distance can be ascertained to 1 revolution, whereas 
if miles are recorded the distance cannot be relied on 
for less than a quarter of a mile. The outer or top 
wheel rotates once in 100 revolutions, or moves one 
tooth for every revolution of the wheel to which it 
is attacbed- The“ Marvel“ is hermetically closed, 
and therefore no dust or damp can penetrate. It will 
last as long as n bicycle, barring accidents. In case 
of a spill it will not be injured, the parts being so 
few aud simple. Mr. Striffler has also invented a 
Telemeter,“ or adjustable distance indicator. All 
the existing mileage indicators (with the sole excep- 
tion of the Telemeter’’) can only register a certain 
distance for a given size of wheel. If applied to a 
wheel of different diameter than to that it was 
originally made for, the measurement is incorrect in 
a corresponding ratio to the difference in the dia- 
metera of the wheel. This has been felt to bea disad- 
vantage by many bicyclists, and also among those 
who prefer taking their pleasure in vehicles drawn 
by horses. For one reason, it is very rarely a wheel 
is made exactly of the diameter it is ordered, or 
stated to be. It may he called 55in. in diameter, 
and be 51 in. or 55 1-16th; this crror will be in- 
creased in proportion of 3°14159 to lin. in the cir- 
cumferential measurement, and ina 100 miles will 
amount to a serious discrepancy between the actual 
and indicated distance travelled. To supply this de- 
ficiency Mr. Stritiicr has invented tbe ‘‘ Telemeter,“ 
or adjustable distance indicator, for bicycles or 
other travelling machinery (dog-carts, carriages, &c.). 
The ‘“ Telemeter ” for bicycles is made to tit on the 
axle inside the driving wheel, this being the best 
and safest place for such an instrument. In ease the 
axle is taken up with a lamp or circular valise, it can 
be attached to the spokes: this must be specified on 
order. ‘Tbe size of the instrument is 3in. in dia- 
meter, ldin. thick, and weighs about 602. Tho 
ordinary Telemeter ” will register 50 miles of dis- 
tance for any siz: of wheal generally used. For 5s. 
extra this value can be increased to 500. The outer 
wheel of the instrument rotates once in haif a mile, 
and the value of every tooth in it is 8 yards and 
4-5ths, thus an accurate measurement can be taken 
with ordinary care. A run of 5 miles should be 
taken to regulate it to the size of wheel. 
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REPLIES TO QUERIES, 


„In thew answers, Correspondents are re- 
„ requested to mention, in each instance, 
the titie and number of the query asked. 


30178.] — Emery Wheels.— No man in this 
nation should lose his life in the foolish way referred 
to. Lot Grinder” get a practical wiieel ehair- 
maker to put his wheels together for him in the 
following way :—Choose seasonel mahogany or 
tenk, or anv seasoned wood, and let hin dowel the 
wheel together in quarters, using marine or any 
good liquid glue for the wheels used in water, and 
best Scotch glue for those that are used dry or with 
crocus or fiue emery, like the grinders of Sheffield 
do. Have 3 dowels in each joint, properly gined 
together, the wheel properly turned afterwards in 
the Inthe, and the emery pnt on properly, and it 
will never fly to pieces.—J. P. H. 


[32209.] — Systematic Memory. — It is very 
curions that, in almost every instance of the use of 
artificial memory given by its exponents, the system 
is applied to remember things of but little value. A 
well-known professor of mnemonics devotes mach of 
his method to remembering a lot of dates of the 
necession of kings and queens, the phrenological 
organs, and a poem about water coming down some- 
where; while Mr. Iron (p. 374) illustrates his plan 
by mnemonics for the Sermon on the Mount. But 
cai bono? Dates are about the most useless form of 
knowledge; the phrenological organs are not much 
better; the poem above alluded to is chiefly remark- 
able for the fuss it makes abont a simple physical 
fact: and the Sermon on the Mount is not precisely 
a fenbject to which artificial memory would be 
applied in practice. What is wanted is an illustra- 
tion of the use of mnemonics in science or languages, 
as suggested by Mr. Temple: and to this | beg to 
call Mr. Iron’s attention.— WM. JOHN GREY. 


(32269.] — Bystematic Memory.— May I be 
allowed to suggest to any one coyping my mnemoni- 
cal table, or copying one for themselves, that it will 
be more convenient, after writing the first square of 
9 words as printed, to make one large square of the 
remaining 90 words, consisting of 9 small squares 
(similar to the first one) in 3 rows? The position of 
each word can then be more easily cnrried in the 
mind’s eye. But in learning the table by heart it is 
better to repeat the words in batches of 5—i.e., 
making a slight pause after Jew,” book, bag,“ 
Ke. The word representing 53 should be “ goat 
instead of goal.” Picturing a cow, &c., should 
be: Picturing a ‘‘cow’”’ (the second word) licking a 
lump of salt would recall to the mind, & . A reverse 
kind of process is required for dates, as illustrated by 
“ Theo. Izod,” April 26.—W. P. IRON. 


(32609.|—L. and N. W. Cornwall (U.Q.).— 
I have lately seen an engraving of this engine, so can 
answer this query myself. The Cornwall” runs 
on six wheels; the lending and trailing have outside 
bearings, and the driving wheels insid»; cylinders, 
of course, outside; boiler of the L. and N.W. 
standard, with a ‘‘cab’’ over the footplate. The 
engine is No. 173.—R. N. H. 

(32670 ]—Whitening Bells.—The word “ boil- 
ing is quite sufficient. Why not bave said so at 
first? Here is the recipe:—Take Glb. of cream of 
tartar, 4 gallons of water (rain or distilled for pre- 
ference), and 8lb. of grain tin, or tin shavings. Boil 
them together, and then put in the bells, which have 
been previously cleansed by dipping in acid and 
rinsing. The operations may be varied by placing 
the articles in the solution at the time it is made; 
ouly, then, it is advisable to add the ingredients in 
layers between the articles. Several recipes have 
been given in back volumes, and I now send another. 
Coating metals with tin: Messrs. Neuberg and 
Co., of Vienna, use a zinc and carbon battery. The 
inner cell containing the carbon is half filled with 
chromic acid, and the outer cell containing the zinc 
is filled with dilute sulphuric acid. The articles to 
be coated with tin are put into a bath composed of 
protochloride of tin and cream of tartar, with or 
without chloride of tin. The proportions of these 
ingredients are: 8 parts of protochloride of tin, 16 
parts of cream of tartar, and 2 parts of the chloride, 
if the latter is used. When it is present, the tin 
coating is effected more rapidly, whereas, when the 
bath is composed of protochloride of tin and cream 
of tartar only, the tin coating is very white, but is 
not produced so rapidly as when the chloride is used. 
Tbese ingredients should be dissolved in about 100 
gallons of distilled water. The black plates are first 
‘pickled’? in any suitable manner, and then 
immersed in the above-described bath or solution, 
and are allowed to remain in the same for a longer 
or shorter time, according to the thickness of the 
deposit or coating of tin required on the plates. 
While in this bath the plates or other pieces to be 
coated are connected by a wire with the positive end 
of the battery, while the negative end of the battery 
is connected with a piece of tin hung in the same 
bath. When the plates or other pieces or articles 
have been sufficiently coated with tin, they are held 
over a fire in order to give the tin a lustrous appear- 
ance.— UNCERTAIN. 

[32835,]—Three-Cylinder Fngines.—‘'A Me- 
chanic ” bints a complaint that my reply was six 
weeks after his query. I cannot belp that. I sent 
it in, early enough, but, as it merely pointed ont 
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that the query was not sufficiently definite, I pre- 
-sume it was kept back in the hope of somethin 
better turning up. Now to answer the additiona 
questions, I would say“ yes,” the virtue“ of three- 
cylinder engines is fully established. There isa good 
deal of back pressure, of course, where the steam 
passes from one piston to another, but that is 
nothing compared with the fact that these engines 
run at the very highest 3 without knocking 
themselves to pieces. r. Willan’s engine was 
illustrated on p. 61, Vol XX., and there is a letter 
from that 1 on p. 224. A trial was made 
recently of steam launch No. 80, fitted with twin 
screws, worked by Willan's nen- compound type of 
three-cylinder engine. The mean number of revo- 
lutions with Thorneycroft propellers was over 500 

r minute, and the speed realised was 8} knots, the 

ighest known with that class of boat. I have no 
practical acquaintance ” with these engines in the 
sense of making them or superintending their work- 
ing, and are neither directly or indirectly interested 
in their commercial success.—J. M. 

32865. Force Pump.—I herewith send full-size 
sketch of force-pump which will be suitable for 


SUCTION 
PIPE 


* Souny Engineer’s”’ boiler. I cannot give him the 
required angle for fixing to the bed-plate, but have 
left that to his own discretion.—BLack WITCH. 


(82875.|—Hooks and Eyes for Catgut Band.— 
There are ee answers to this query on p. 250. 
The whole 1 was pretty well exhausted, I think, 
some time back in correspondence between the late 
“ Harmonious Blacksmith ” and myself, particu- 
larly as to shape and depth of thread of internal 
screw. Taking the last of the three answers first, I 
should say that I never met with directions worse 
given, save in a few instances long ago, when some 
one made attempts wilfully to deceive. “Os” is 
right as far as he goes, but does not say what sized 
hooks to select ; and, as he says the gut only wants 
cutting off and“ nothing else,” it is cleat he chooses 
a wrong size. The hooks and eyes are usually taper : 
measure the diameter with callipers just below the 
eye, as at a b, and that is the right size for the gut ; 
or, vice versa, select hooks of the size of the gut a 
that particular part. Next reduce the gut either by 

aring with a penknife, or by filing on a notch ina 
ock of wood asa support, taking care to leave it 
large enough to screw in hard, and particularly to 
let the point terminate in a blunt cone or pyramid, 
as shown at p. Now seize the gut in the vice in a 


pair of clams formed of two bits of hard wood, c c, 
with a shallow groove filed in each, to avoid bruising 
the gut ; and screw the hook hard on with plenty of 
tallow, using either the hand-vice ora stiff piece of 
wire, asa lever toforce iton with. If the tip of the 
gut protrudes inside the eye, cut it off, and screw on 
till your judgment tells you to stop, as, of course, 
you will wish to avoid stripping the thread. not 
pause in screwing if you can avoid it, as, if you do, 
you may have great difficulty in starting it again. 
f you make your own hooks and eyes use a piece of 
steel of rather large size, to avoid splitting in tap- 
ping, and turn it off afterwards to size. Mouth out 
the hole to a thin edge with a cone-countersink ; 
and if this thin edge, in the act of screwing on to 
the gut, should throw up any fibres, pare them down 
carefully, so as to lead properly into the hole. In 
the hooks I leave as much su ce as I can at 
ck at, cd, as that is where they break. Eyes 
seldom give way. As they are hardened and blazed 
off to spring temper there is little fear of softening 
them in burning them off the gut when necessary ; 
and if you did make them too hot, plunging them in 
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water would most certainly not restore the temper, 
as Mr. Wiesendanger rig it would. Hot iron, too, 
which is to be applied till the fatty matter melts 
fills the interstices,” would ruin the gut, leaving 
little for the subsequent plunging in water to spoil. 
Water should never be allowed to touch the gut. 
My sketch shows the hook and eye amply long 
enough: they are commonly much too long. See 
hat the hook has free play (or loose) in the eye, or 
it in going over a small pulley. A small, 
coarse square file is most suitable for filing the 
hollow curve of the end of gut. as a square file is for 
filing hollows generally—a fact that I have found 
very commonly unknown even among workmen. 
Tapping the hole too far in, particularly in the hook, 
is nearly certain to make it give way.—J. K. P. 
Every reader of the ENGLISH MECHANIC will 
come the re-ap op of “J. K. P.“ in ite 
columns. It is quite true that this mattor was ably 
discussed by himself many volumes back, but so 
many fresh subscribers read the ENGLISH MECHANIC 
by this time that the recapitulation of information 
on this and kindred et ay by a veteran like him- 
self is most welcome.—ED.] 
[32881.]—Gas-Holder.—The last few numbers of 
the ENGLISH MECHANIC have just come to R 
and on looking through them I perceive several 
answers to my query from correspondents to whom 
I owe many thanks. There being a little misunder- 
standing as to what purpose the gas-holder is for 
(my query being, perhaps, rather vague), I write to 
say that it is merely for stering gases such as oxy- 
gen, hydrogen, marsh gas, air, carbonic, anhydride, 
&c., previous to passing them over substances heate 
in tubes in a furnace. I have found Os’s” plan of 
a gas-holder made of zinc to succeed very well, but 


I want to dispense with weights, and use water as V 


the pressure, in the same manner as in a Pepys.” 
Mr. Lancaster’s method, described on p. 298, I tried 
some time ago ona small scale, with a Winchester 
quart, and the only inconvenience I found from it 
was that in generating a gas, say hydrogen, in the 
ordinary way, it had in passing into the Winchester 
to overcome such a column of water that it either 
blows the cork out of the generating flask, or else 
piece out of the Winchester quart.—F. A. B. J. 

[32883.]—Railway Grease.— This is made as 
described on page 298 by H. B. F.,“ with the addi- 
tion of common washing soda, It takes along time 
to make it; but, as regards the quantity of each 
article used, I cannot with any certainty speak at 
present.—CHELT. 


brr. —Pipe Angles.—I think the following is b 


what “Joha” wants. he is acquainted with 
practical plane and solid geometry, he will have no 
trouble with it. If not, however, I will try to ex- 

lain it. Draw any straight line z y. Below this line 

escribe circle a, radius = radius of pipe. This is 
the plan of pipe. Find elevation, a’, as shown. 
Draw 2’. 9., making the angle required. From 7 set 
off A B along z y = 3; times the diameter of pipe = 


1 
i 


— 
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circumference. Bisect A B in 9. Through the 
centre of d. plan draw 29 parallel to z y. From 


g and 9 set off any number of equal distances, z. 1. L 


being = 9. 8., Ke. From these points (7. I. 2., &c.), 
draw lines at right angles to « y to meet z’ 9. 
From these points in elevation draw lines parallel 
to zy. From a. 9. and b. set off distances, I. 2. 3., 
&e., 9. 8. 7., Ko., equal to the same distances in the 
plan, a. From these points raise perpendiculars to 
meet the corresponding horizontal lines. The inter- 


section will be points in the required curve. Draw 


this in by free hand, and cut out to it, and when 
turned you will find it to come correct. If you do 
net understand, write again, and I will try to be 
plainer.—D. M. L. 

[32930.—Pipe Angles.—Let “John,” from a 
point on a plane surface, draw two indefinite straight 
lines to the angle at which the two lengths of pipe 
are to be jointed together ; from said point, with any 
working radius, describe an arc between the two 
lines, bisect the arc, and from the point of bisection 
to the point where the two lines meet draw a live, 
the which line will be equally inclined to each of the 
two lines previously drawn. Seta bevel to the acute 


angle formed p Sarg? of the two lines and the y 
ing line. 


bisectin ext determine, from the width of 
the lel strips of zine, the core of the finished 
m te In a lathe turn up a piece of hard wood 
cylindrically with the finished diameter equal to the 
bore of the proposed pipes, then cut one end of the 
cylindrical piece of wood to fit the bevel as previously 
set. Lastly, bend and stamp the strips of zinc 
around the wooden cylinder a little beyond the 
extremity of the oblique base one piece ata time, 
a bent scriber, and mark off on the insides of 
the strips lines even with the face of said oblique end, 
and cut the strips by the lines so drawn, when no 
misfitting ought to occur at the joints.—S. J. 


d | tives.—F. H. 


— 


[32931.]I—Dried Apples.— The apples to be dried 
should be sour, or what are known in England as 
„cooking apples.” Pare them carefully, then 
quarter and core; after which thread the pieces on 
to thin twine, and hang up from ceiling of kitchen. 
When perfectly dry they may be packed in a flour 
barrel; will keep good for 12 months, if properly 
8 I am receiving your valuable paper regu- 
arly, and shall be happy to answer queries that I 
may be able to.—A. T. BARRAUD, Quebec. 


[32945.|1—Reducing Aperture of jin. 0.-G.— 
I ye that I cannot help H. R. Herbert out 
of his difficulty. A very small stop placed close 
behind the posterior lens of a łin. will certainly give 
greater depth of focus; but, in such a case, my 
vee the loss of light and definition is worse than 
the evil. H. R. H. must accustom himself to object- 
glasses of longer focus, or low powers, in which dif- 
ferences in depth of the object are not so appre- 
ciable. Having been away on the Continent I have got 
somewhat in arrears in the perusal of the ENGLISH 
MECHANIC. I have an impression that some one 
asked whether a low power as usually made, if set 
behind a higher one, would not act as a combination 
in lieu of a high power? I think that there would 
be but very little chance of a good result this way. 
The correction of the lenses separately is not such 
as to enable them to work well in combination, and 
the field of view would be much distorted. A far 
better plan is to use an amplifier, consisting of a 
double concave lens of crown glass, set about 3in. 
more or less behind the object-glass ; this sometimes 
even improves the defining quality of some objec- 
WENHAM. 

peers aromas Tea - Urn.—“ Coppersmith ” 
will find a method of bronzing on copper on p. 290, 

ol. XX.; see also p. 645, Vol. XXV., and p. 97, 
Vol. XXVI. There are other methods of bronzin 
described in the ENGLIsH MercHANIC. Worl 
advise a search through the indices.—J. F. M. 

[32972.)—Grafting Stockings.—I think direc- 
tions will be found in a little work published by 
Chapman and Hall; but surely some of the lady 
readers of the ENGLISH MECHANIC can supply the 
required information.—Lucy. 

(32976.)—Grindstone for Razors.—If “from 
Greenwich ” they are probably Ransome's artificial 
stones.—T. K. 

(33005. —Intermittent Downward Filtration 
of Sewage.— St. Mar” should read Prof. Cor- 
field’s Reports to the British Association in his 


‘* Treatise on the Treatment of Sewage,” published 
y Macmillan.—BarkING. 
6 Varnish.—No varnish at all.— 
33013. Wood -Cutting Machinery.— The best 
book is Richards’s Treatise on the Construction 


and Operation of Wood-working Machines.” which 
is profusely illustrated with plates of the best 
varieties of machines (Spons). The same author’s 
e aad Handbook is also a useful work.— 


33019.]—Spectroscope.—May I suggest that an 
Ignoramus should get Proctor’s little book on 
the spectroscope, or Roscoe’s work P? -M. S. 


(33029. —Gilding on 15 or 18 Carat Gold.—I 
think it Os,” who replied on page 324, looks at my 
uery again he will find that he has misread it, ag 
the query asks for information on electrotyping with 
15 or 18 carat gold, and uot gilding on 15 or 18 


-| carat gold.—R. N. C. 


33054. — Hydric Sulphide.—Both L. Briant (p. 
349) and F. W. Muncey (p. 324) omit to state that 
the Sb,S, and HCl must be heated to evolve HS; 
or, in the technical jargon of W. J. Grey, that they 
will not yield it“ in the cold.” By the way, will 
. Briant give his reasons for saying that this 
method yields H,S “ in a far purer state” than the 
FeS method ? He follows several text-books in that 
assertion, I am aware, but neither of them gives any 
reason for it. Asto W. J. Grey's remark * that the 
poisonous properties of the gas seem somewhat over- 
rated,” I take the first book that comes to hand (the 
Irish Education Commissioners’ ‘‘ Chemistry ’’), and 
find—“ A horse has been killed by an atmosphere 
containing s of HS; s}; is poisonous to man; a 
cubic inch introduced into the lungs will cause in- 
stant death ; it will destroy life by acting on only 
the surface of the body.” From personal experience, 
I can say, I never prepare it even in the open air 
without suffering trom its effects for days after- 
wards. It is most culpable neglicence on the part of 
book-makers to omit stringent injunctions of caution 
(to hry statane) in dealing with H-S, Cl, Br, I, 
CN, HCN, &¢.—DAGHBERT. . 


[383057._—Henry Andrews, Almanac Maker, 
&c.—Perhaps the following may be of some use to 
our correspondent, “E. C. H.,“ and also of some 
interest to other readers of the ENGLISH MECHANIC: 
Henry Andrews, the celebrated calculator, was born 
at Frieston, near Grantham, of poor parents. By 
his own industry, from a limited education he made 
great progress in the liberal arts, and was justly 
esteemed one of the best astronomers of the age. 
When only six years old he would frequently stand 
in his shirt looking at the moon out of the chamber 
windew at midnight ; and when about ten years of 
age he used to fix a table on Frieston-green on clear 
frosty nights, and set a telescope thereon to view 
the stars. Svon after this he would sit for weeks 
together by the fireside with a table spread full of 
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books making astronomical calculations. At a 
suitable age he was sent from bome to earn his own 
living, and the first situation he filled was at 
Sleaford as servant to a shopkeeper; after this he 
went to Lincoln to wait upon a lady, and during 
this servitude used at every opportunity to make 
-weather-glasses and weather-houses. His last 
situation of this kind was in the service of 
J. Verinum, Esq., and his master finding him so 
intent on study allowed him two or three hours 
every day for that purpose. On the lst of April, 
1764, he went to Aswerby Hall, the seat of Sir 
Christopher Whichcote, to view the great eclipse 
of the sun which was visible on that day, where a 
number of ladies and gentlemen had assembled for 
the purpose; and as he had previously calculated a 
type of this ecclipse, he presented the same to the 
company, showing them the manner of its appear- 
ance in a dark room upon a board, and after it was 
over they unanimously declared that his calcula- 
tions came nearer than any given in the almanacs. 
A short time after this period he opened a school at 
Basingthorpe, near Grantham, and afterwards 
engaged as an usher in a clergyman’s ling- 
school, at Stilton. He then settled in Cambridge, 
where he proposed to reside, in the expectation that 
he might derive some advantage in prosecuting his 
studies from the men of science in the University ; 
but the noise and bustle of the town not being 
agreeable to him he left Cambridge, and came to 
reside at Porron, Hertfordshire, where he opened a 
school, at the age of 23 years, and at this place 
continued until the day of his death, which happened, 
after a short illness, on 26th January, 1820, at the 
age of seventy-six, having enjoyed an uninterrupted 
state of health till his last illness, when the 
greatness of his mind was more particularly con- 
spicuous. On his death-bed not a murmur escaped 
his lips, but serenity of mind, resignation, and 
patience were constantly depicted on his counte- 
nance, in which amiable situation he continued until 


correspondence with him for nearly half a century. 
On retiring from the situation of computor of the 
Nautical Ephemeris he received the thanks of the 
Board of Longitude, accompanied by a handsome 
present, as a jast tribute for his long and arduous 
services, for which he would never receive more than 
a nominal remuneration.—See Gentleman's Maga- 
zine and Monthly Magazine for the year 1820.— 
GLOWWORM. 

(33059.] — Phosphate of Alumina. — In the 
answer given by “X, Y. Z.. p. 376, what does he 
mean by AlQ;, , and HO (query, hydroxyl) ?— 
F. W. WoopMan. 

eee aphy.— There is a difference 
between zincography and anastaty, although in 
many shops they are known by one name. The dis- 
tinction is this:—In zincograpby the work is drawn 
direct on the plate or grained paper used, and the 
plate being properly manipulated, it may be worked 
with letter-press—similar, in fact, to an electro 
block; anastaty being principally used for repro. 
duction of print. &c., or drawings done on plain 
paper with brush and pen. The plate is polished 


and the work treated similarly to a stone; but, at be 


the same time, I do not pretend to say it would not 
be A aged to use a polished plate in connection 
with zincography. ‘ D’Evyln” and others will see 
that there being no composition on the paper to be 
transferred, there is nothing to adhere to the plate; 
therefore, it would be next to impossible to pull it 
underneath a scraper, so that some other process 
must be used ; hence the rollers. —PAPER CUTTER. 


38117. Chamber Organ.—A soundboard of 
4ft. 6in. would rather crowd the pipes; but as rome 
of your stops are short (that is to tenor C) they 
might be got in, and 2ft. would be wide enough. As 
to pipes am greatly exercised as to these 
just now. I have not heard 4 pyramidon, but from 
what I know of it I don’t think it is suitable for a 


small organ. I intend having a bourdon, and can. 


confidently recommend it to you. As for such a 
small organ it might be small scale. I wish myself 
to know, and should be ebliged if you or any other 
correspondent could tell me what length the CCC 
bourdon pipe might be cut to at first, as, I think, it 
must be great waste to cut it really 8ft. long, and 
saw e 1553 off. E pe mene ome a pedal 
pipes—they greatly e dignity of the organ 
tone. As tothe best flute: I have made a suabe 
flute with inverted lips, which has a very sweet tone, 
and is not difficult to make. About 2}in. inside 
width, and Sin. ditto depth, would he a very good 
scale for the C C pipe, I think.—E, K. ELLIOTT. 


h | it acts in one 


(38140.]—Decimals,— Your example is not printed 
quite accurately ; however, the value of the correct 
series may be found by multiplying the numerators 
in the brackets by 16, and dividing by the deno- 
minators ; the operation standing thus :— 

501 


6 
25 3˙2 112 3˙2 
25 128 +-3= — ‘042687 
25 00512 + +5= 001024 
18 —— 7 — 000029 
3'201024 — 042696 
— 012696 
a. 3'158328 
— = — 016736 
239 
Ans. 8°141592 
—L. HARNOR. 


$3153.}—Hobby Horse for Crippled Child.— 
en I read the above query I very f 
awaited replies, because some fourteen years ago 
required a similar contrivance for my son, who at 
that time was a very weak child, particularly in his 
loins and legs; and, believing it was quite neces- 
that he should have help to learn him to walk, 
and that help, if possible. to be applied by himself, 
I set about how best to obtain it, and, remembering 
hearing old people speak of the go-cart ” or hobby 
horse, I determined to make one. But here com- 
menced a difficulty, for I do not think here at 
least that there was one in existence; so I had to 
be content with learning that it was a something 
that a child could be placed in, and_ push itself 
about, and, being tolerably well versed in the use 
of carpenters’ tools, I set about in earnest to make 
one, which I soon accomplished, and the child took 
to it readily, and had not had it in use for more than 
a week or so before the little thing would run in it 
as hard as its little legs could patter, and very soon 
it had the desired effect of teaching him to walk or 
ran without it. I need hardly add that we used it 
for our other children, and also lent it to friends 
who had seen it. I have somewhat digressed from 
the commencement ; but I waited to see if anything 
better would be advanced, and up to this there has 
only been the Tepig of “E. B. F., whose plan, 
although commendable, is not so usefal, for, whilst 
direction only, this will act in all 
directions alike, so that, whichever way the child 
may lean, there is a corresponding move in the go- 
cart, causing the child to follow, and so giving the 
impetus to walk or run. Directions for making are 
as follows :—Whilst some person holds the child 
rfectly upright upon the floor, carefully take the 
beight to under the arm-pits for the height of 
go- cart. Procure an llin. by zin. board, and strike 


out a circular rim for the bottom; let it be of a size 
that will pass through the doorways of your house, 
although in our case we found that when a doorway 
was narrow the child soon learned to hold it upa 
little on one side; say, outside of rim to be 2ft. 6in.— 
do not have it less, if it can be avoided—and let it 
e Sin. in width. course it will take several 
pieces to form the entire circle. Then cut another 
rim of 2ft. 5in., or gin. less all round than the other, 
which must be securely screwed to the first, letting 
the top joints fall well into the middles of the first 
rim, so that, when screwed together, it will be 
stronger than a solid piece of a greater thickness, 
owing to the grain of the wood having been crossed. 
For the upper rim, take the measure of the child 
round the waist under the arm-pits, and cut a 
circular rim in one piece from a 2in. piece of board, 
which in my case was, outside measure, say 10in., 
inside Sin., making a solid rim 2in. thick. Do not 
have the inside much larger than the measure of 
child’s waist, or it will, if not strong, when holding 
up its arms, drop through. With a sharp spokeshave 
carefully Work tbis rim to a round, or at least take 
off all sharp edges sufficiently to take the pressure 
of the child without hurting it. With a dovetail 
saw make one clean cut through, then at a sufficient 
distance to admit the child's body, and also between 
two uprights, make another cut from the top side, 
half-way through, then turn it up, and from the 
under side, and half an inch nearer to the top cut, 
make another cut half-way through; then, with a 
frame saw, extend this cut laterally to the first cut 

so that a good rabbet and bearing has been formed 
for the piece when closed. This will require hang- 
ing with a brass butt, and fastening with a small 
brass bolt placed underneath. Then procure eight 


castors, with flat screw plates, and fix them at equal 
distances on the under side of bottom rim, and 
three pieces for uprights, say, cut as in sketch, to be 
tenoned in both top and bottom rim. The length of 
these must be such as to give the height required 
when all is together, giving a finished appearance 
somewhat like sketch appended. Should“ Distress 
think the plan worth while to try, I will assist him 
further by letter, or, if unable to make, or expe- 
riences a difficulty in getting ene made, J have no 
objection, if he writts ms to that effect, to make one 
for him at a reasonable cost.—W. HORLEY, Omega 
House, Toddington, Beds. 

(33198.]—Iron Pianoforte.—A solid iron 
back is so named in contradistinction to the cheaper 
article made of angle iron, and riveted together, 
whereas the former is cast in one piece, and, having 
no rivets to give way, will stand much more than 

e breaking tension of the strings. Another 
advantage is the facility with which the requisite 
curves can be formed, as at B, which greatly affects 
the quality of the tone. The plan of a vertical 
strung back includes a shelf, A, on which the wrest- 
plank beds, and five or six parallel bars besides the 
end pieces. These bars are lin. wide at the front, 
tapering to żin. at the back, and are about 4}in. deep 
at the middle, lessening ually to ljin. at the 
juncture of the pin rims and top. Fiddler's idea 
of a double soundboard is very good in theory, but 
it lacks one essential—that is, posts, similar to a 
violin, to conduct the vibrations. If they were not 


so connected, one would not affect the other, and, in 
effect, you might as well place two pianos back to 
back. I may as well mention that I have tried the 


LLLL LLL 


experiment of double soundboards, as suggested, and 
I think “ Fiddler” will guess with what result, 
since once was enough. The strain on a 4ft. back at 
concert pitch would be about 10 tons; but I always 
test them to double that tension, not from any 
doubts of the back, but for the purpose of we 
stretching the wires. I know so little of the capa- 
bilities of cast iron that I should have thought 
„well hammering ” would be the very thing to 
induce disaster. Fiddler's notion of a metallic 
pin-piece needs no further commendation than to 
say it has been adopted by all our leading firms in 
their “iron horizontal grands,” but, from the un- 
yielding character of the gun metal, it is found 
necessary to encase the wrest-pins in a felt tube, or 
they would either be too tight or turn too easily. I 
believe, however, this arrangement is not admired 
by tuners, since so much allowance has to be made 
for the back turn that it is rather suggestive of 
Albert Smith’s celebrated clock, which, when it 
pointed to twenty minutes past three, and strack 
eleven, was proved, by a series of ingenious calcula- 
tions, to mean exactly nine o’clock. In speaking to 
the merits of jan iron over a wooden back I may 

I was (like Stringplate”) for a long time mu 
prejudiced against them, and, when I was 
convinced of their superiority, it was very mu 
against my interest, for it so happened I had just 
laid in a very large stock of seasoned wood, which 
was thus rendered useless. I should not advise 
„Fiddler to go to the trouble and expense of 
making a pattern, and having a casting from it, for 
since these backs are becoming general they are sold 
at little more than the price it would take an 
amateur to get the large number of holes bored and 
pinned ; and I have every reason to believe that the 
manufacturer is getting sufficiently awake to his 
interests to advertise his list of prices in our 
columns.— W. H. Daviess. 


[$3195.] — D Intestate. — 1. Letters of 
administration ought to be taken out. In the 
absence of any reason to the contrary they will be 
granted to the widow. 2. The estate of the deceased 
will belong as to one-third to the widow as to two- 
thirds to the child. The widow may, of course, sell 
and do what she likes with her one-third share. The 
share of the child should be sold and invested in 
Government securities. However advantageous it 
may seem to deal with it in business, yet if the 
widow (even by unavoidable misfortune} lost any 
part of it she would be liable to make it good out of 

er own property. 3. They cannot claim any part 
of the deceased’s estate. 4. They are not. In con- 
clusion the widow had better put the matter in the 
hands of a respectable lawyer, as I do not think she 
can arrange matters without legal help.— N. T. 


33212.] — Prussiate of Potash. — In Mr. A 


Smith’s answer to this what does h by KO 
and 2K Fes Cy P—F. W. Woopaan, ene 
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[88216.|—Improvements in Bicycles.—I was 
met with the very same objections, but, being con- 
fident that my theory was correct, I replied, Make 
the alteration, and I will run the risk. The result 
was quite satisfactory, and it will turn sharp corners 
with greater safety than a bicycle. It is, I confess, 
rather heavier to drive, but not so much as was an- 
ticipated —ALDERLEY EDGE. 


[83227.,—Green Pavement.— Wash with water 
to which a little carbolic acid has been added. 
loz. is sufficient for a small pailful. The green 
stain is probably a “ conferva.”—TRESSILIAN. 


[38227 — Green Pavement. — A solution of 
chloride of lime (about a pound to half bucket of 
water) laid on with an old brush, left on fora few 
hours, then washed off with plenty of water, will rid 
you of the green for some months.—J. A. P. 


[33227.}-Green Pavement.—Get some well- 
burned lime shells, as burned limestone is usuall 
called in Scotland, reduce them to fine perce: with 
a broad-mouthed hammer, strew some of the powder 
on the pavement during a shower of rain, or sprinkle 
the yard with water from a vang Hp let this 
Tomai for 10 i 12 honi, sweep $ l an off; if 
the green mass has not disappeared re © Opera- 
tion. It will clean it affactoally. SAN OLD ME- 
CHANIC, No. 1. 


[33228.]—Adulterated Carbonate of Lead.— 
Dissolve as much as possible in nitric acid. If any- 
thing insoluble is left, it will be sulphate of barium 
(or barytes). The selution must be divided into two 
parts—a and b. To a add a strong solution of 
sulphate of lime; a precipitation will take place. 
If this does not completely dissolve in caustic soda, 
barium (as carbonate) was preron in the original 
mixture. To b add excess of acetic acid, and then 
solution of oxalate of ammonia, If a precipitate 
occurs it indicates lime, most probably as carbonate. 
—F. W. WOODMAN. 


[33228.]—Adulterated Carbonate of Lead.— 
The following substances are used to adulterate this 
Sonpoune besides chalk:—Sulphate of barium 
sulphate of lead, sulphate of lime, or carbonate of 
barium. I have rarely found more than one sub- 
stance present as an adulterant in samples I have 
analysed. The process Ai underneath will do for 
the detection of any or all the above, supposing them 
to be present. If your sample is mixed with oil re- 
move it by means of benzine before testing. Car- 
bonate of lead is readily soluble in dilute nitric acid. 
Should an insoluble residue remain your sample is 
not pure. The residue may be sulphate of lead, 
sulphate of barium, or sulphate of lime—perhaps a 
mixture of all three, Well wash the residue, and 
treat it with a little ammoniac sulphide. If you have 
carefully washed away all traces of lead nitrate and 
the residue turns black, sulphate of lead is present. 
If so dissolve in hydrochloric acid and boiling water, 
filter, and prove the presence of lead in the solution 
by the usual methods. After washing the residue 
still remaining dry it, and fuse it with four times its 
weight of a mixture of carbonate of po and soda. 
Allow to cool, and dissolve in hot water, filter, add 
sufficient hydrochloric acid to the filtrate to drive 
off carbonic acid, and then add a solution of barium 
chloride. A white precipitate, insoluble in acid, 
indicates the presence of sulphuric acid. The 
residue, insoluble in water, mast now be dissolved in 
hydraulic acid, evaporated te dryness, and the 
chlorides digested with aloohol. If calcium is pre- 
sent it will be dissolved by the alcohol; if barium 
also is present, being insoluble, or, only soluble to a 
very slight extent in alcohol, it will be left. Warm 
alcoholic solution and it ammonia and 
ammonic oxalate in excess—h precipitate of oxalate 
of lime will make its appearance if lime is present. 
Dissolve the barium chloride in water, and add to 
the solution dilute sulphuric acid ; a white precipi- 
tate shows that barium is present. Having proved 
the absence or presence of lead, calcium, and barium 
sulphates, p ed to examine the nitrate of lead 
solution for calcium and barium since if these sub- 
stances are present as carbonates they will pass into 
solution with the carbonate of lead. Evaporate the 
excess of acid, dilute and pass sulphuretted hydrogen 
through the warm solution till all lead is precipi- 
tated (as sulphide), and filter. The filtrate will con- 
tain the adulterants, if present. Boil to expel sul- 
3 hydrogen, filter if necessary, and to the 

trate add excess of ammonia and ammonic car. 
bonate. Filter, wash precipitate, dissolve in HCl, 
evaporate to dryness, and treat with alcohol, &c., as 
described above.—T. J. H., Bury. 


(33229.]—Cobalt Oxide.—If by prepared oxide 
you mean zaffre, it is an impure oxide prepared by 
roasting cobalt ores with sand ;” if smalt, that is a 
silicate of potash coloured by cobalt oxide. Cobaltous 
oxide, CoO, is a grey powder ed by igniting 
the hydrate out of contact with air.“ Cobaltie 
oxide, or sesquioxide, Co, Os, is “a black powder 
which, when ignited yields O4, corresponding to 
Fe0O0, (magnetic oxide of iron). —DAGHBERT. 


38233. Boot and V' the 
following works may suit B. W. W.,“ which are 
to be obtained from the office of St. Crispin, 50, 
Bookeeller’s-row, Strand. The “Man’s Man; a 
Practical Treatise on Making of Men’s Boots and 


Shoes,” Is. 6d.; The Woman's, Man,” a similar | G 


treatise to above, in making women’s boots and 
shoes, 1s. (d.; “ The Shoemender,“ containing in- 
structions how to proceed to make good any break 
or fracture in soles or uppers, 18. d.; Art of Cut- 


ting Out Modern Boots and Shoes,” with numerous 
diagrams, illustrative of the proper mode of laying 
down patterns of all kinds on skins and fabrics, 
complete, in four parts, at Is. each.—T. H. 
33233.]— Cooking by Gas. — Gastronomy 
ill find that it is a much better, cleaner, and 
cheaper way of cooking by gas than by an ordinary 
fire. The stove which I recommened is one y 
by the makers, The Wonder, No. A 55.“ It is 
made of sheet iron inside, and polished outside ; 
size, 25}in. high, IAin. wide, 12}in. back to front. 
It has three compartments for roasting, stewing, 
baking, &c., also fitted with an apparatus for boiling 
on the top, on which three pans can placed. It 
is very neat, taking up little room, cooking by 
reflection ; price 50s., complete, with pan and grid- 
iron. I think this stove is fitted in every respect 
for Gastronomy.“ It alan can be purchased from 
any gas company.—STUDY QUIET. 
(88283.]—Cooking by Gas.—We have a stove 
capable of cooking everything for a dozen people, 
and it works most satisfactorily. The gas jets are 
inside the lower part of stove, not above the meat, 
but at the bottom there are jets all round. I like 
this arrangement because the heat given off by 
burners circulates entirely around a joint of meat, 
and does not overdo any portion. This would not be 
the case with the jets above the joint. Personally, I 
object to having a boiler fixed to the stove, because 
it 18 an ‘mpossibility to clean such a boiler, whereas 
@ saucepan or pot can readily be cleaned. And, 
again, unless the boiler is well supplied with water 
the iron would be cracked directly. I also do not 
care for the fire-clay ; anything that tends to accumu- 
late dirt should be objected to, and, again, anything 
using up heat should be discarded.— W. J. Lan. 
CASTER. ; 
[33234.]—Flute.—I should advise J. C.“ to t 
one of Rudall Carte's, 1867, Parent flates, in wood. 
They are fine instruments. ‘The fingering is much 
different, but a few days would set all right.—G. O. 


(33236.])—Slide Rule.—lIf_ “Cotswold” would 
purchase “Instructions for Using the Routledge’s 
Engineer's Slide Rule,“ which may be had from any 
rule-maker, price 6d., he will find all the informa- 
tion he requires.—J. POLLITT. 


(38286.]—Slide Rule.—On pages 568, 569 of the 
ENGLISH MECHANIC, for August 17th last, is the 
information asked for by ‘‘ Cotswold” respecting the 
words Square, cylinder, globe, over various figures 
and names of materials, &c.,’? and when those 
figures (which are called gauge-pointa) are correct, 
and correctly decimal pointed, the lines marked 
C and D can be used to get the cubic contents of 


round timber” by setting the length on slide 8 


opposite the proper gauge-point on A, the answer 
being on line C opposite the diameter on D. Thus 
taking a simple example of round timber, say, 24 in., 
or 2ft. long, and 7in. dia. = 22in. = 1°833ft. girt 
or circumference throughout. Ist. The gauge-point 
for dimensions of length and diameter being pro- 
perly = circular inches per square foot x 12in. long 
= 2,200 (instead of 22, as shown on line of rule 
marked cubic feet under the word cylinder and 
letters I I) 3 

24 (ins. length) on slide 0 set opp. g. -pt. 2, 200 on A 


Or, 24 do: do. opposite 22 on A, 
Opp. 7 (ins. diam.) on D is ans. on C very nearly 


535 cubic ft. Or, 2nd. The proper G.-Pt. for length 
given in feet and diameter in inches being 


2.200 188˙3 (instead of 1, 883 on rule); then 
2 (ft. length) on z set opposite G.-Pt. 183°3 on A, 
opp. 7 (ins. diam.) on D is ans. on c= nearly. . 


*535 cub. ft., as before. Or, 8rd. The proper G.-Pt. 
when length given in ft. and girt or circumference 


in inches being = 12°6. 2 (ft. long) on B set opp. 


12°6 on A, opp. 1'883 (ft. girt on D is ans., again on 
A = 535 cnb. ft.—BuTTERSHAW, near Bradford. 

et ene Rule.—I would advise ‘‘ Cots- 
wold” to get one of Routledge’s books on the 
rule. They cost 6d., and will explain more than 
I have space or time for here. They can be got at 
most scientific instrument makers. The figures 
ander the heads of square, cylinder, globe, &c., 
are gauge-points for finding the weight of metals, 
&c. You must have a proper timber-contenting 
rule for measuring timber.—HRNRT PALMER, Nun- 
nery Colliery, Sheffield. 


[33236.}—Slide Rule.—I have a pamphlet entitled 
“ Directions for Using the Engineer’s Sliding Rale, 
witb a Description of the Several Lines Upon It,” 
which is printed—and, I suppose, published—by H. 
Kemshead, Lower Kennington-lane, Lambeth. If 
he procures this I think he will find in it all he wants 
to know, or if he likes to advertise his address I shall 
be happy to lend him mine.— A. A. WATKINS. 


[33237.])—Gas and Formula.—This query is 80 
loosely worded that it is next to impossible to be 
comfortably certain as to its meaning. If T. G. H.” 
will write again, and state his wants more clearly, 
I shall be glad to help him, if able—Wwm. JOHN 
REY. 

(33237.]—@as and Formule.—This query is 
very indistinctly expressed. Perhaps this will 
answer it :—Refer to your table of atomic weights. 
C equals 12; H, 1; O, 16; S, 32. Then CH, equals 


ed these weights. 


16; CO, 44; CO, 28; H:S, 34. The percentage 
composition of CH,, for example, is easily found by 
proportion, as 16 : 100 :: 12 : 75; and 75 per cent. 
carbon leaves 25 per cent. hydrogen. The law that 
most compound substances have vapour densities 
(compared with H as 1) which are the halves of 
their molecular weights will enable you to calculate 
Thus, 1 litre of H at standard 
temperature and pressure weighs 0896 gramme 
(1 crith); and the same volume of H:S weighs 
1°52 gramme (1°52 divided by 0896 = 17 criths). 
If, therefore, we call the density of H 1, that of 
H, S will be 17, which is half its molecular weight, 
34.—DAdHBRRT. 


[383242.]— Right Ascension.— Long. and lat. may 
be deduced from R. A. and dec., and vice versa, by 
the following method :—In the figure let s represent 
the object whose R.A. and dec. are known, r the 
first point of Arioe, r L part of the equator, r L part 
of the ecliptic, so that r L = R.A, of object S L dec. 
rL’ long., S L’ lat., and Lr L’ obliquity of ecliptic. 
Now., by rules of spher. trig. (see Fig. 1), cos. rs = 
cos. R. A., cos. dec. (1) and cotg. SrL = sin. R.A. 


E AG ot Fit.@2 P 


cote. dec. (2); also in the rigbt-angled triangle, 
S r L’, we know rS; the right angle, S L'r, and the 
angle, Sr L, which = SrL—LrL’. Then, from 
the triangle, SrL’, we get sin. long. = sin. r 8, 
sin. Sr L' and tan. lat. = tan. r S cos. SrL’. Take 
for example Capella: R.A. öh. 5m. 42°03secs. (in arc 
76° 25' 30°45”), dec. 45° 50’ 22'4” N., the obliquity of 
the ecliptic 28° 27’ 25°47”. 

R.A. cos. 9°3705425 

Dec. cos. 9°8430271 


r S 80° 35’ 19°54” cos. 9°2135696 
R.A. sin. 9°9876948 
Dec. cotg. 9°9872707 


SrL 4639 1°68 cotg. 99749655 
Obliq. 23 27 25°47 


S r L’ 28 11 36°21 
y S tan. 0˙7805 52 
Sr L’ cos. 99634009 


Long. 79° 46’ 40 94“ tan. 0 7439461 


r S sin. 9'9941147 
Sr L’ sin. 95953158 


Lat. 22° 51’ 48°12” gin. 9.589400 
The following is the inverse problem employing the 
long. and lat. already found :— 
Long. cos. 92491053 
Lat. cos. 9964464 


r S 80° 35’ 10°54” cos. 92135696 


Long. sin. 99930515 
Lat. cotg. 03750342 


Sr L’ 93 11 86°21 cotg. 0'3680857 
Obliq. 23 27 25°47 


871 46 39 1°68 
r S tan. 0˙7805452 
S r L cos. 98366072 


R.A. 76° 25' 30°45” tan. 0°6171524 
r S sin. 9°9941147 
Sr L sin. 9°8616416 


Dec. 45° 50’ 22°4” sin. 9°8557563 
The angular distance of two objects may be com- 
puted thus :—Let P be the pole, and S and S’ two 
stars whose places are known, then PS and PS’ will 
represent their polar distances, and the angle.’S PS’, 
will be the difference of their R.A.’s. Draw S’ M per. 
pendicular to PS proche’: Then, tan. P M = cos. 
S PS’, tan. PS’, also SM PM — PS, and cos. PM 


cos. SS’ = cos. PS’ cos. SM; .. distance SS’ = 
cos. FS con SHE Example (Fig. 2): Required 


cos. PN 
the distance from Aldebaran R.A., 4h. 28m. 578., 
dec, 16° 15’ 24” N., to Sirius R.A., 6h. 39m. 483., 
dec. 16° 37 56’. Here S PS’ = Gh. 30m. 483, — 
4h. 28m. 57s. = 2h. 10m. 51s. — 32° 42' 45”, 
PS = 90° — 16° 15’ 54” = 73° 44, 6” 
P S' = 90° + 16° 82’ 56” = 108° 32’ 56” 
PS’ tan. 0°5270361 
S PS’ cos. 9°9249088 


o f 44 
P M 109 27 3˙3 tan. 0°4520349 
PS 73 44 6 
S M35 42 57'3 
P S’ cos. 94545909 
S M cos. 99095 140 
P M comp. cos. 0 4775568 


S S’ 46° 0’ 50˙2“ cos. 98416617 
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Any other case may be treated in the game manner, 
whatever tbe dees. mav be, observing that the polar 
distance is equal to 90° — N. dec. or 80° + S. dec.— 
L. HARNOR. 


[33213.I—Silverlike Polish on Brass.—A solu- 
tion of nitrate of mercury will givea silvery appear. 
ance to brass, only, however. to make the metal 
just as bare in a few days as it looks bright at first. 
—W. J. LANCASTER. 


(83245.)—Fancy Walking Sticks.—Polish with 
giass-paper, and for a jet-black stain with extract of 
logwood (hot), and when quite dry stain with iron 
liquor, varnish or French-polish afterwards. For 
dark brown uee extract of logwood only, more or legs, 
until the desired tint has been obtuined.—AN OLD 
MECHANIC, No. 1. 

[83246.] —Chemicel. — (a) If silicic anhydride, 
calcic fluoride, aud sulphuric acid bo heated together 
the first change is— | 

CaF, + SO.Ho. = 2H F + S0.Cao” 
78 98 40 136 
The hydrofluoric acid and silicic anhydride then act 
on each other thus :— 
60 80 104 36 

(b) Feo! (generally written Fe.o*!-) would be called 
ferricoxyl. were it called by any distinctive name, 
which, however, is very rarely the case.— WM. JOHN 
GREY. 

[33249.]—Lanenster’s Microphone.—A tele- 
phone must be connected with the microphone to 
enable you to henr the sounds amplified by the micra- 
phone. There are, of course, several forms of tele- 
phone that may be used, but up to the present no 
successful results have been obtained with the micro- 
phone as a receiver. I hope to have something in a 
few weeks to entirely dispense with the telephone.— 
W. J. LANCASTER. 

(33250.|—High Pressure Horizontal Engine. 
—This title seems a misnomer, It is a puzzle at 
first sight how a high pressure engine with a 20in. 
cylinder, as stated can only develop 15 indicated 
horse power. This would be accomplished by a 
mean pressure per square inch on piston of about 
5'5lb. Now, unless there is an enormous amount of 
back pressure, which I infer frem the coal consump- 
tion, the pressure of steam on entering the cylinder 
must be very low indeed. Tt would be very interest- 
ing if “H. L.” would send diagrams, as he does 
not give the point of cut-off. But this is apart 
from the question. I presume that be wishes to get 
only 15 horse-power out of it, and to reduce his coal 
consumption. Of course, putting a liner bored 14in. 
in would be a step in the right direction; but even 
then there must necessarily be a large amount of 
waste. The friction of the engine itself will be con- 
siderable, and the condensation in so large a cylinder 
will be great. If H. L.“ wishes to attain a maxi- 
mum economy by working his engine with about 3 
or Alb. of coal per horse-power per hour, he will have 
to do it with a smaller engine altogether—say, a 9 
or 10in. oylinder, and also a higher pressure of 
steam. Economy of fuel, toa large extent depends 
onthe form of boiler and its setting, as well as the 
proper distribution of steam in the cylinder, the 
prevention of condensation, &c. Were H. L.'s” 
engine working favourably, he would get about 4 
times the power out of it, at least: but when he 
cripples it by keeping it down to 15 horse-power, he 
must not expect to work economically. Ata very 
rough estimate the 15 horse-power is costing him 
about £96 per annum too much if regularly working. 
—Novus Homo. 


ee Horizontal Engine. 
—There is evidently something wrong here. You 
call it a high-pressure engine, and yet from the 
horse-power it develops (according to your state- 
ment) you cannot be using steam at a greater pres- 
sure than 54]b. above the atmosphere. Again, the 
consumption of coal is enormous for the power 
exe . You do not give the mean pressure of steam 
in the cylinder, nor do you say whether the engine 
works at all expansively. I should judge not. I 
fear it is impossible to answer your query, unless you 
give a little more data to go upon, such as steam 
pressure in cylinder, purpose for which engine is 
„ horse-power reqnixed, aleo kind of coal used. I 
do not see what you want a piston spoed of 285ft. per 
minute for, especially when you say that the engine 
is too powerful. I am sorry to say it is too often the 
case that engines are put down under powered ; very 
rarely the reverse.—HENEY PALMER, Nunnery 
Colliery, Sheffield. 
ter ben ressure Horizontal Engine. 
—* H. L.” should first turn his attention to the 
boiler and stoker. See if the boiler is set on the 
best principles; that no gcale is formed on the 
shell and tube inside; that the feed-water is sent into 
boiler hot, and near the low water level; that the 
stoker understands his work thoroughly. If the 
boiler and its appendages are in good workiug order 
ten the most economical plan to reduce your very 
large consumption of fuel will be to take out the 
20in. cylinder, and replace it with a 12in. This will 
do for anything up to, say, 25 I. H.-P., with the 
same pressure of steam as you are now using. 
Casing the 20in. cylinder to l4in. would not answer 
very well, as the ports and valve would remain the 
game, whilst the cost would be nearly as great asa 
new cylinder, to say nothing of the loss of heat by 
condensation in the passages. I have ne doubt that 
you could get a good second-hand 12in. cylinder, with 


piston, &c., complete, in this district for a very low 
price—in fact, I know of places where cylinders of 
this size have been taken out to put in larger, In 
conclusion, you are burning at present at least 10lb. 
of fuel per I. H.-P. per hour too much, and if your 
engine works, say, 10 hours a day, the amount of fuel 
wasted amounts to nearly l0cwt. weekly, sufficient to 
keep an engine and boiler at work giving out the 
same I. H.-P. as yours. Having plenty of time on 
my hands just now I should like to superintend the 
job for you, guaranteeing the result. If you want 
me, advertise. — LANCASHIRE FITTER. 


(33250.|—High Pressure Horizontal Engine.— 
Is not H. L. s' trouble rather an advantage, if 
properly looked at ? Instead of the curious altera- 
tion he suggesta, would not cutting off the steam 
earlier and getting considerable expansion be the 
more rational and at same time economical way of 
tackling the dithcalty :- F. W.S 

|33253.]—Mechanical Bat.—The common toy is 
made thus:—A A A, cork; B B, wood strips; 
CCC OC, thin twigs or cane; DDD D. a fine tissue, 
skin, or paper; E, indiarubber, double or quadruple, 
attached to wire hooks. ‘I'he bottom hook is loose 
and free to turn in the middle cork; the bottom 
wings are twisted round, while the upper ones gre 


held, and when released the elasticity of E causes a 
rapid rotation in both pairs of wings, and the toy 
ascends with an erratic flight. The webs, D, must 
not be stretched flat, but loose at their lower mar- 
gins, 80 that in revolving they screw their passage 
through the air. All the parts must be as light as 
possible.—Novus Homo. 


[33254.]— Blectricity.— You cannot very well 
platinise a carbon block, and if you require it for a 
microphone you may mercurialiseit. Place it either 
in the fire or ina Bunsen’s flame until it is white 
hot, then plunge it into a vessel containing sufficient 
merce to cover it, when in put a weight on the 
top, and cover the top to prevent the fumes entering 
the room. When quite cool remove it. You may 
magnetise the bars by means of a large electro- 
magnet, well rabbing each half alternately on the 
two poles of the electro-magnet. A large horse- 
shoe magnet will do as well as the electro-magnet.— 
W. J. LANCASTER. 


9 — Blectro-plating Birds’ Feathers. 
—I have coated an insect with a metallic deposit by 
the following method. No doubt it would answer 
for feathers also. The object was attached to a 
platinum wire, and soaked for about a day in sata- 
rated solution of silver nitrate in wood naphtha, 
then partially dried, and exposed to ammonia vapour 
by hanging it under a glass shade, in which is placed 
a saucer of ammonia solntion. The ammonia re- 
duces the silver nitrate, leaving a deposit of metallic 
silver. The object was then dried thoroughly, and 
inclosed in a test tube with a globule of mercury for 
10 hours. The mercury was occasionally heated to 
increase the formation of vapour, which combines 
with the silver to form a conducting coat of amal- 
gam on the object, which ean then be ted 
in the ordinary way.—J. Brown, Belfast. 

[33256.]—Photographic.—Print your ferns on 
albumenised paper (sensitised, of course) in a print- 
ing frame till a dark brown, and then tone it a pur- 
ple black, then fix in bypo bath.—G. O. 


[33256.]—-Photographic.— Prepare some albu- 
menised paper with nitrate of silver solution, 60grs. to 
the ounce of distilled water ; then hang up to dry, and 
when ay place behind a fern frond, with a glass in 
front. Peo to a bright sky until the black part 
is blacker than you want it; then take the paper 
into a dark room, and well wash it in water until 
the water remains clear; then tone in the followi 
solation :—Distilled water, 100z.; chloride of zold 
2 grains; acetate of a, 40 grains. Then fix for 
five minutes in water, 100z.; byposulphite of soda, 
207z. Afterwards wash for fonr to six hours.—W. J. 
LANCASTER, 

|33257.|—Diaphragms in Telescope Tubes.— 
If you will refer to my answer you will find I wrote 
about a string touching edge of each diaphragm and 
the eyepiece tube. You cannot depend upon the 
eye; and, besides, the diameter of pupil is less than 
the high-power field lens.— W. J. LANCASTER. 

(33258. ]—Methylic Chloride.—As I am at pre- 
sent engaged in special laboratory work I am eorry 


I cannot answer more fully, Handsworth’s query. 


this compound, but I understand that ene of our 
leading English chemists commenced, but gave up 
the enterprise. I have not heard anything of Mr. 
Vincent or of his paper, read to the French Academy, 
more than was stuted in the ENGLISH MECHANIC. 
He is iu error in stating that it liquefies at -33° C., 
for it is liquid at 12° C. higher, but he is right in 
stating that it can be kept for any length of time in 
sealed tubes, and that on its evaporation it produces 
a very low temperature capable of freezing mercury. 
Farther, he states that it is a very cheap mode of 
producing a very low temperature, which statement 
Tam not at present prepared to challenge, but I may 
say, in passing, that M. Pictet’s method of pro- 
ducing ice in large blocks isthe best method of doing 
so that I know. As for Dr. Frankland’s method I 
have not heard of it. He does not speak of it in his 
latest work, and if he does make ice by saline solu- 
tions and pressure there is nothing new, since this 
is part of Pictet’s process, which can be observed 
daily at the Paris exhibition. By way of supplement- 
ing what I have already stated ubout methylic chlo- 
ride I may say that it isa gas without colour, having 
a sweetish taste, and an étherinl odour. it may be 
collected over water which dissolves 24 times its 
amount at 16°C. The gas has a specifie gravity of 
174. It burns with a white flame, tinged with 
green, aud produces by combustion OH,, HCl and 
CO,. When heated to 100° C. with K Ho, KCl and 
CH; Ho are produced. A verr good method of pre- 
paring CH Cl is by boiling ZnCl: in twice its weight 
of methylic alcohol in a flask, with which is con- 
nected an inverted condenser and a wash bottle, and 
passing a current of HCl through the boiling solu- 
tion. The Ho in CH; Ho is supplanted by Gl. and 
the impurities in the nleohol form a black viscid 
mass. Dr. Richardson has made some slight inves- 
tigations with CHz0l in connection with C Hel- and 
CHClz. He does not think it is likely to come into 
general use medically, but he found that it acts as a 
pleasant and powerful intoxicator by adding a little 
sugar to gz. diluted with water. In smaller doses 
he considers that it might be useful as a soothing 
and refrigerating agent.—HUGH CLEMENTS. 
„ Cutting.—As A. Lathan does 
not give the pitch of his leading screw we will 
suppose it to be 2 threads to the inch, and we want 
to cut 28 to the inch, what wheels must we have p 
Multiply both numbers by any other number, say 


10, then 2 7 10= ; but as we have no 280 


28 
wheel, we say 20. = .5* 4 . add ciphers = 
50 x 40 280 20 x 14 as 
200 140 but as we have no 200 wheel, we divide 
by 2, which gives ao 25 spindle end, 160 


stud-wheel, 20 socket pinion, 70 leading screw, or put 
both numbers down, and put any number you may 
select on either side of them, then multiply the two 
first numbers each by a number, and multiply the 
other two each by a number; for example :— 

8. Threads. 


8 28 2 8 
8 12 


24 84 244 96 
and you will find that 24 on the spindle end, an 84 
stud-wheel, a 24 socket pinion, and 84 on the leading 
screw will give 28 threads to the inch. A set of 
change wheels generally consists of 22 wheels, 
increasing by 5 in number of teeth from 20 to 120, 


two of these being alike.—J. POLLITT. 
$3261.]—Crayon Drawings.—If J. Q. C.” will 
get them carefully framed with glass in nt snd 


properly fix to back of gilded slip, and the whole 
rendered air-tight with paper pasted all round the 
edges, his drawings will not rub nor lose their fresh- 
ness for many years.—AN OLD MECHANIC, No. 1. 
_(33270.J—Length of Cylinder.—I think the 
diagram ma elp ‘‘Hortulanus.’’ The initial 
pressure is 201b. t A B = cylinder; then if tbe 
piston moves half the distance from B tewards A the 


pressure will he 40lb. pressure at C. Now, 

w : = 30b. equals pressure half-way between 

Band C: but the piston had passed over a space of 

2 inches when a pressure of 30lb. was reached. 

Therefore B C = 4 inches, and total length = 

8 5 „ PaLmse, Nunnery Colliery, 
eld. 


[88270.]— Length of Oylinders.— The data 
stated are not sufficient, and before the question 
could be answered the relation between the pressure 
and density must be given or supposed understood. 
If the density be supposed to vary directly as the 
pressure (which is practically trae at ordinary tem- 
peratures and pressuies) then, by increasing the 
pressure in the ratio of 2 to 3, we increase the den- 


I have not heard of u satisfactory investigation of ' sity in same proportion, and consequently 
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the volume in the ratio of 3 to 2—that is, wa have 
reduced it by | by forcing the piston throngh 2in. : 
therefore the distance between piston and bottom of 
cylinder at beginning of experiment was Gin.—J. 
Browy, Belfast. 


[33270.I— Length of Cylinder.—As the piston in 
moving Xin. increnses the initial pressure by 4, or. in 
other words, multiplies it by 3, it must reduce the 
cubical contents by 4, which would indicate that the 
cylinder is three times 2in. long, or din. I presume 
that the piston before starting was at the end of its 
stroke.—A. A. WATKINS. 


ed ee of Cylinder.—The length of 
cylinder will be 6in.—Novus Homo. 


(33271.]—Leclanche and other Batteries.— 
The following is the way I have made several very 
good Léclanch cells, and will perhaps suit John: 
—Select outer jar (preserve or pickle jar with large 
open mouth), and get an empty medicine bottle that 
will stand inside the outer jar, and leave the neck 
protruding from the top. Bind some strong twine 
round the bottom of the bottle several times and tie 
tightly, and then with a small hammer give the 
bottom a quick sharp blow. If the string is tied 
tightly. and the blow well directed, in nine cases out 
of ten, the bottom will crash in, leaving the rest of the 
bottle whole, but it is none the worse if there are a 
few cracks striking upwards. Trim the ragged 
edges as well as you can by gently tapping any sharp 
points with the hammer, and afterwards rub down 
with a file, then make a bag of three or four thick- 
nesses of calico that will just draw tightly half-way 
up the bottle. The carbon pole will have to go up 
through the hole in the bottom of the bottle, and 
should just reach up to the neck, Now drill a hole 
down the tep of the carbon and solder in a piece of 
brass wire, about zin. thick, that will go up through 
the neck and protrude about lin. Let this wire pass 
through the cork, which should be cut down to a 
level with the top of the neck, and well sealing-waxed 
over to make airtight. Now paek the carbon pole 
round witb a mixture (in equal quantities) of per- 
oxide of manganese and charcoal. Draw on the 
calico bag, and tie it round about an inch from its 
top with string. The zinc should be about as long 
and as broad as the bottle, and about hin. thick, and 
also have a piece of brass wire soldered on to stick 
up about lin. above it. Now fill the onter jar rather 
more than half full of water, put in sal-ammoniac in 
proportion of }4uz. to a pint of water, and let it 
stand till dissolved. Then put in the bottle contain- 
ing the carbon and the zinc, and after standing a few 
hours a very good and strony battery will the 
result. One thing more may be done which I am in- 
clined to think is an improvement, and that is, fold 
up some clean blotting- paper. about four thicknesses, 
and about the size of the zinc plate, and place it 
between the zinc and the bottle containing the 
carbon. I use two cells made in this way for my 
microphone with very good results indeed.—T. J. 
MERCER. 


(33271.]—Leclanche and other Batteries.—In 
the ENGLISH MECHANIC of June 7th, page 321, No. 
32888, I gave a detailed description of how to make 
a constant battery, such as you want. Follow the 
directions given there, and you are sure to succeed. 
If vou canvot get the porous pots make them thus: 
—Cnut strips of brown paper 5in. wide and 20in. loug, 
and roll each of these over a broomstick into a 
cylinder. fold over the bottom, and fix bottom and 
joints with senling-wax. If you find any difficulty 
write again.— WIESENDANGER. 


[33271.]—Leclanche and Other Batteries.—If 

© Jobn” will follow my instructions he will, I think, 
succeed in making a Léclanché cell. If he can pro- 
cure no porous pots, a bag madeof sail-cloth will do, 
as the object of the porous pot in the Léclancheé is 
merely to restrain the pounded carbon from mixing 
with the saleamoninxe solution. Firstly, let Jobu” 
procure a common preserve jar of a good size, a piece 
of common sheet zine about Ihin, x 6in., and solder 
a bit ef copper wire tothe top. Next make a bag 
of sail-cloth, round, and abont 2in. in diameter and 
Gin. to 7in. long: get some coke, broken up into little 
pieces, the size of peas, and a stick of gas carbon, 
with a bit of wire at one end (the deposit formed 
inside gas retorts). To put the cell together place 
the carhon inside the bag, or, better, porous pot, 
and pack the pounded coke round it—this forms the 
inner cell ; place this in the preserve jar and put the 
strip of zinc in the jar outside the bag. Fil the 
outside jar about ¿rds full with a saturated solution 
of agar ag or, if this cannot be got, common 
salt. 
bottom hole was stopped with plaster of Paris I see 
no reason why they should not answer: their sha 
would make no difference. The zine should be 
amalgamated ; this is easily effected by dipping the 
zinc in sulphurie acid and water in proportion 1 to 
ll or 12. und then placing on the surface a drop of 
mercury and rn) bing over with a piece of cloth. A 
couple of such cells will ring an electric bell.— 
ALPHA BETA. 


133272.]—Diseases and Shoeing of Horses.— 
The most modern book I know of is one published by 
Cbapman and Hall, 193. Piccadilly, by G. Fleming, 
F.R.G.S. I got one a few years ago for my young 
men to read; but with all that they want practice 
and instructions.— ANDES. 


33274] —Telephone.— The noise of the shots 
would prevent you from hearing the faint sonnds of 
a telephone. Give up the idea.— WIESENDANGER., 


I have never tried flower-pots, but if the roa 


[3327 .] — Telephone. —T have tried the tele- 
phones at the rifle range of the 4th Surrey, 
Streatham-common, and they worked splendidly 
throuch 600 yards of wire—the longest I had with 
me—No. of wire 22 B. W. G., indiarubber and 
cotton- covered, laid carclessly through the grass, 
the novelty being in the earth cirenit, which 
was as follows:—A rifle. cleaning rod being stuck 
in the gronnd at the target end, with a piece 
of naked wire round the top, and connected to in- 
strument, the same being done at the firing point 
with another rod and naked wire, of course, line wire 
being connected to instrument at each end. hope 
to have it at work again on July 6th, at the place 
named above. If W. G.“ is in that vicinity I shall 
be plensed to show it him.— OLIVER POWELL. 


(33274.J—Telephone.—I am not aware of the 
telephone having heen used for rifle practice. I do 
not see that anything would be guiusd. Tho signals 
are so good, and so easily seen by every one, that 
there is no need for telephones.— W. J. LANCASTER. 


(33275.]—Dispersion of Sound.—The dispersion 
of sound is not an accomplished fact. nor do I think 
it ever will be accomplished. The difference between 
undulations of light and vibrations of sound is 
sufficient to account for the non-dispersion of sound. 
I do not consider the convergence of sound-waves 
behind a collodion balloon to be due to refraction— 
that is, refraction in the media used (as with 
light),—but simply the retardation and bending over 
of a sonorons vibration—in point of fact, resembling 
more the reflection from a curved surface in going 
in a straight line from the reflecting surface. Thus 
a sonorous condensation reaching the convex surface 
of the balloon would be retarded, and its concentric 
vibrations would fall over towards centre of balloon, 
and thus pass through the opposite side of balloon. 
and so be converged ; but I believe the movement of 
a watch from and to a balloon would not, as in the 
case of light, have its focus altered. I have never 
been successful in obtaining results proving refrac- 
tion of sound.—W. J. LANCASTER. 


(33279.}—Composition.— Mix 14lb. of glue, 71b. 
resin, Ib. of pitch, 2} pints of linseed oil, 5 pints of 
water, more or less, according to the quantity re- 
quired. Boil the whole together until dissolved, and 
as much whiting as pil make a stiff dongh ; mix 
well. (From WorkShop Receipts.”)—G. O. 


[33279.]— Composition. — I think guttapercha 
wonld answer your purpose, as it can easily 
softened in warm water, and moulded into almost 
any shape, which shape it retains when cold. It also, 
if necessary, can be dissolved in naphtha.—A. A. 
WATKINS. 


[33279.]—Composition.— Take powdered chalk 
and as much thin glue as will make it into a paste, 
knead well, then oil the moulds, and press the com- 
position well in. It grows very hard. Make no 
more than is wanted at once.—ANOTHER SAND RAT. 

133285.]—Cutting Grindstone.—Chip it true 
with old files. Have the stone dry before beginning, 
and have some one to turn it towards you while you 
chip it trne. The end of the file, when smooth, may 
he broken off, and the remaining part again used.— 
W. J. LANCASTER. 


[33285.]—Cutting Grindstone.— Use iron hoop- 
ing (about Fin.) as you would a lathe tool, Lon 
must have a rest, and as soon as an edge is ground 
the hooping turn it over; use plenty of water.— 


[33290..—Nodules in Limestone.—A nodule 
consists of a central nucleus. areund which lime- 
stone, flint, ironstone, &c., may have aggregated. 
Thus a minute organism may be the centre around 
which the deposit has taken place, and I have num- 
hers of flint nodules containing alge, &c. Sometimes 
the nodule has an inorganic nucleus. Ironstone 
nodules are very often found, and are probably the 
ones you refer to in query.— W. J. LANCASTER, 


33297. — Magnesium. — Magnesium, to be of nse 
as an illuminating agent, must be burned in its 
solid form; but its high price—15s. per onnce—will 
prevent its being used.—W. J. LANCASTER, 


($3298.]—Solar Microscope.—To Mr. W. J. 
LANCASTER.—At once the best, most effective, and, 
] may add, cheapest light, is the limelight. For your 
purpose it is essential to have a brilliant source of 
illumination. To convert your solar microscope into 
an oxyhydrogen microscope you will have to use it 
in its present form, with lowest power objective, and 
low power eyepiece. In place of the mirror you will 
uire a condensing lens, made up of two planos 
34in. diameter, and 3in. combined focus. Imme- 
diately at the back of stage you can have a concave 
lens, about lin. in diameter, to convert the pencil 
into a pencil of parallel rays; then use the micro- 
scope in a horizontal position. and cover all over, so 
that no light may be lost. Have the screen about 
3ft. away, when yon will he able to obtain a very 
good image. Still, at the best, it will not be so satis- 
factory as by using an erdinary microscopic power, 
and if you think of making an oxyhydrogen micro- 
scope write another query, and I will give yon all 
the information.—W. J. LANCASTER. 


POLI reSpont = The wire onght to work 
well on short circuits, and should answer every ex- 
pectation on the magnets. There is one point you 
have gone wrong in—that is, the central megnet ; 
instead of being in a żin. bring it out lin., and let it 
be about #.in. from plate, then thay will work well. 
For longer distances use 32 to 35 wire. The 28 is of 


no use for a large eleetro- magnet; it would do very 
well tor an electro-maynet for a bell, but not for a 
larger one. 16 to 18 would do.—W. J. LANCASTER. 


(33304.J—Old Tin Goods.—Please to refer to 
ao 681, page 128, of present volume.—TELESCOPE 
ELE. 


33308.) — Photography. — Have a longer camera, 
or make an adapter to take the lens Ain. long, so 
that you can get close up to engraving. With such 
a lens you can easily copy full size, if your camera is 
long enough.— W. J. LANCASTER, 


(33316.}—Preserving Moths, &c.—After they 
are set dip them in a solution of corrosive sublimate 
in methylated spirits. The solution must be weak, 
or it will leave an unsightly deposit when the spirit 
has evaporated.—F. C. F. 


[33321.]— L. and N.W. Engines. — Isabella 
Hardwicke, Princesa Helena. and Abercrombie all 
belong to the class of 4-coupled Ramsbottom engines, 
cylinders, 17 x 21; driving and trailing wheels, 
Uft. 7łin. in diameter. This class comprises those 
engines numbered 1,513-1,531, 1,490-1,489, 1.666. 1,685, 
and also the 380, 393 class, and the 1,744 class. 
Sphinx is one of a very numerous class of engines of 
the same design as the 1,480 class, only 6ft. wheels. 
Prince of Wales (291) was in the Abergele accident s 
it was repaired, and has been at work ever since. 
I do not know what the accident Murano” refers 
to was, but if he means the Tamworth accident the 
engine was Stephenson (279), and if he means the 
Harrow accident, Clyde (833) was one of the engines. 
Antelope’s number is 2,183, and that of Princess 
Louise is 1,177. I was much astonished to read that 
the G.N. Company have only 38 engines over twelve 
years old. On the N.W. there are 30 passenger 
engines, all of one class, whose dates range between 
1857-1860, and more of other classes than I can 
enumerate. It is in a great measure owing to the 
inefficiency of these engines that so many complaints 
are made on the North-Eastern division, especially 
in winter. I hope “ Itzaex” will have time soon to 
give us some of Cornwall's performances.—L. L. 


[33322.] — Cementing Iron Pipes.— 1 sal. 
ammoniac, 2 flowers of sulphur, 80 iron borings. 
Pound up in a mortar the two first, then mix the 
three when wanted, add water to make of a proper 
consistency, and then apply.—TELESCOPE TELE. 


_. (33341.]—Lawn Tennis Balls.—Yon might give 
it two or three coats of paint put on lightly, or if 
that will not do, re-cover it.—TELESCOPE TELE. 


[33345.}|—Duration ‘of Sunshine.—The amount 
of sunshine at Greenwich is obtained by Campbell's 
registering san-dial. Vide “ Registrar-General’s 
Reports.“ X. 

33347.]— Battery. If you will use strong nitric 
acid in the outer (tron) cell, and dilute sulphurie 
acid in the inner (porons) cell, you will find the 
battery a very powerful one, but rather expensive 
on account of the nitric acid.—J. T. W. 


(33347.]—Battery.—lf the outer covering, A, 
were made of copper the cell would be a Daniell’s, 
which is worked by dilute sulphuric acid (10 parts of 
water to 1 of acid) in the porous cell, and sulphate of 
copper in the outer pot. I should think that, by 
substituting a saturated solution of sulphate of iron 
for the sulphate of copper, your battery would work 
well, If there isa shelf in the outer compartment 
it should be filled with solid Inmps of sulphate of 
iron, which makes a very good constant cell. Tha 
iron, by this means, would not ba dissolved at all, 
but rather improved hy use. The zine should be 
amalgamated with mercury, which prevents it being 
worn away too soon, and increases the steadiness of 
the action.—F. W. S. 


UNANSWERED QUERIES. 


— 2 —— 


The numbers and tittes of ueries which remain unane 
swered for five weeks are inverted in this list, and if still 
unanswored are repeated four weeks afterrards, Wea trust 
our readers will look over the list, and sond what information 
they oan for the benefit of their fellow-contributors, 


Since our last R. N. H.” has replied to 32608, 


32747. Bell Hanging, 175. 

32761. Violin, 175. 

32764. Mode of Voting. 175. 

32768. Purification of Manganese Chloride, 175. 
82773. Sir Isaac Nowton's agnet, 176. 

32775. Fossil Fern, 176. 


32795. Speculum, Cleaning, 176. 
832788, Mathematical, 176. 

32787. Foreign Packing Case Materials, 176. 
32791. Welding Steel, 176. 

82792, Reflected Light, 176. 

32796. Kaolin, 170. 

32983. Polar Rands, p. 278. 

32965, Anthor Wanted, 276. 

327. Hematine Turning Brown, 276. 
32971. Chestnut or Oak, 276. 

32977, Indelible Ink, 276. 


32978. 
32080. 
32981. 
3290. 
32091, 
82197, 
33003, 
333009, 
33011. 
83012. 
30014. 


Wheel-entting Machine. 276. 
Leather Strapping for Chairs, 276. 
Electric Rells, 276. 

Spherical Aberration of Object-glassos, 276. 
Kiln Blast, 275. 

Spinning Wheel, 277, 

Selenium Plate, 277, 

Bisulphide of Carbon Test, 277. 
Ruffa, 277. 

Brickmaking, 277. 

Ouncil, 277. 
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[38350.]J— Copper Smelting.— Would any corre- 
spondent acquainted with the process of copper smelting 
kindly inform me how much silica I must add to an ore 
having the following composition, so as to form a slag 
which must not contain more than two per cent. of 
copper? 


SiO = 10°00 per cent. 

Alz03 = 2°00 57 

FeO; = 70:00 55 

CaO = 50 „ 

Cu, Zn, 8, and Pb = 13: 45 
100°00 


Also please show by chemical formula how to arrive at 
the correct quantity of silica to satisfy each constituent ? 


(33351.J]—Rifle Shooting.—I have often heard it 
asserted that with a given elevation a rifle bullet will 
drop sooner if fired over water than over land, 1s this 
correct, and if so, why? Wx. JOHN GREY. 


[33352.1—Gas Meter.—Will some one be kind enough 
to direct me how to run a gas-meter back to 0?—W. P. 


IRON. 

(33853.]—Ash in Tea.—To Mr. ALLEN.—Upon what 
authority does Mr. Allen state that the real proportion of 
ash in genuine tea is 5°66 to 5'75 per cent, as ìt is some- 
thing different to that P—J. SAUNDERS. 


[33354.]—Salt Pan.—I wish to form a salt pan for 
opening an evaporation of sea water, also to entirely free 
such salt from atoms.—U RRA. f 


[33355.]—Injector.—I have a small boiler which I 
want to feed with an injector but cannot get one small 
enough. Will any reader kindly give me details of the 
most approved pattern? I wish to make one myself.— 
J. O. R., Nottingham. 


(33356. |—@gu.—The letter q is, in ordinary ortho- 
graphy, always followed by u. Why then are these two 
letters not cast in type together as one? Of course with 
the capital Q this would not do, as it is sometimes followed 
by a capital, sometimes by a small u, and sometimes 
stands alone.— J. Brown, Belfast. 


[33357.]—Tanning.— What Australian and other 
barks are used by English tanners, and has mangrove bark 
ever been used or tried? Kindly give details of the most 
successful tanning process not requiring machinery, also 
description of pits required, &c.—U RRA. 

(33358.]—Chemist and Druggist Receipt 
Books.—Will any of our chemical friends inform me of 
a good chemist and druggist receipt book P—T. H. A. 


(33859.]—Unfermented Bread.—Noticing in April 
last a letter signed A Physician,” recommending a pro- 
cess for making this by using acid hydrochlor., sodm 
bicarb., and salt, I have been induced to have a try. The 
result is not satisfactory. We have closely followed the 
directions given—all the proportions have been strictly 
observed, and the bread is as sad as I am when I taste it. 
My wife is very good over the matter, making no remarks 
about “‘ new-fangled ideas,” and even suggesting another 
try, but on the whole I think we will wait a bit. Possibly 
„A Physician ” can suggest a reason for the bread not 
having “ risen ” properly—in fact scarcely at all. It was 
upon being made put straight into a hot oven, and, as I 
have said, is heavy.”—R. M. SUMNER. 

(33360. |— Willows.—Oan any of our gardening corre- 
spondents assist me under a difficulty? I have recently 
purchased a piece of land in an exposed situation, and 
planted a number of slips of willow for protectien. I do 
not reside near the place to look after it, and the children 
of an adjoining parochial school amuse themselves by pul- 
ling up the cuttings and carrying them away—perhaps out 
of mischief, possibly with no motive whatever. If properly 
rooted there would be difficulty in tearing them up, as it 
would take some trouble to do so. It occurs to me that if 

lanted in the form of seed the plan would be just the 
ing, as they would not show through the grass until 
pretty strong. Is there such seed? Are they the willow 
catkins, and would they be pretty sure to grow? If so, 
when could they be obtained from a nursery man, at what 
time should they be gathered, and would it do to plant 
them late in the year, say in September P—Sxmays. 


[33861.1—Shutting Cast-Steel.—How can I best 
shut cast steel together P—W. EDWARDS, 


[aoe ett oe ac Mr. W. J. LANCASTER.— 
1. Would you kindly say whether Bell’s telephones are 
used with a battery or not for ordinary speaking, as a 
friend whom I wish to convince to the contrary will not 
believe me, but says he will believe you? 2. Having made 
arather defective pair of telephones and a microphone 
(after your excellent pattern), which is extremely sensitive 
to every sound, I wish to know whether it is usual in 
using the microphones to hear a continual roar or rattle 
which very much interferes with trying to hear any par- 
ticular sound which you may wish to listen to; also are 
general sounds such as carts and carri moving, doors 
shutting, people walking, &c., in th best microphones 
distinctive—in fact do you hear the exact sound of a door 
shutting or do you merely hear a roar, because that is all 
I hear? Do you think it is the telephone or microphone 
in fault, if either? I may say that I have heard a watch 
ticking quite as loud as if ut my ear through 120 feet of 
wire. 3. Ought a weak magnet to have more wire round 
it than a strong one, or vice versd P—W. B. PRIDEAUX. 


[33363.]—Battery Power.—Would some one of our 
electrical friends kindly advise me in the following? A 
box containing a series of s [t-iron wires wrap with 
fine silk-covered wire, with the ends of the iron wires 
exposed at one end of the box—these exposed ends are 
placed opposite other wires in another box. Now, by 
sending acurrent of electricity through the covered wires, 
would the soft iron wires be sufficiently magnetic to draw 
the wires in the second box from their places, say half an 
inch, the size of these wires being 3 by 5 inches, and what 
strength of battery would be required?—WovLD-BE 
INVENTOR. 


e] lnem .—I have been trying some experi- 
ments in blueing the heel plate of n gun, which is curved 
and irregular in form. I use an ordinary sheet-iron pan 
placed over a forge fire; the open pan is filled with 
powdered charcoal, and I place the brightened surface of 
the heel plate in it, the whole of it imbedded in the char- 


coal. I find it does not succeed ; that part which touches 
the red hot pan is well blued, but the raised or curved 
part further from the pan is only purple or brown. How 
can I blue the surface perfectly and evenly P? Some of the 
patent glass-cutters are well and evenly blued.—Lopovic. 


[33365.]— Transparent Polish for Walnut.— 
Will some one tell me what would be the best trans- 
parent polish for walnut? I doa great deal of fretwork 
aud want a very high polish. Please tell me how to apply 
it.—BEAUMONT. 


[33366.]—Raising Water.—I am much obliged to 
„ Sigma” for his suggestion of a windmill, but it would 
hardly answer my purpose at this season when there is 
little or very uncertain wind. I know that some little 
time since a correspondent in the ENGLISH MECHANIC de- 
scribed a self.acting siphon, of which he said he had put 
up one or two, if I mistake not, in one or two houses in 
London. There was also a diagram of it, but unfortu- 
nately I cannot lay my hands on the number containing 
it. Can any reader kindly help me to recover it ?—Hasi- 
TANS IN BIcco. 

(99967.1—Astronomical.—Will any one versed in 
astronomy explain how to erect a scheme or figure of the 
heavens for any given time P—TRIANGLE, 

33368. Hay Fever.—To ‘Incog.”—Would you 
mind turning your experience in the direction of a ver 
troublesome and distressing, if not serious, ill that fles 
is heir to P’’ I have hay fever from middle of June to end 
of July, and its attacks almost incapacitate me for any 
business during these six weeks, besides making me very 
miserably uncomfortable and irritable. I believe there 
are many others who suffer similarly. I have found relief 
in snuffiug up my nostrils a weak solution of quinine, and 
the application outaide the nose of glycerine well rubbed 
in; but to say the least these are somewhat conspicuous 
treatments as the glycerine looks curious, and the quinine 
involves a prompt flow of a peculiarly tenacious gummy 
mucous from the nose and throat. That hay fever is con- 
stitutional I think is proved by the fact that even at sea 
very far from land, consequently all hay, I have found on 
awnkening that my eyelids were literally glued together 
with a quantity of gummy matter exuded during the night 
from the corners of my eyes—otherwise I did not suffer, 
unless I drank a bottle of porter, when very curiously I 
nt once had a sneezing fit, same as characterises it or land. 
Bitter beer has no effect, and brandy and soda-water 
scems even to be beneficial. After an attack the whole 
body is most disagreably heated, and the face is gummy 
with a peculiar perspiration which I find best removed 
with warm water and brown soap, alkali seemingly having 
a decided power over it.—F. W. 8. 


(33369.]|~Stamping Foreign Goods.—I have 
recently placed an order on the Continent for the manu- 
facture of an article (which I tannot now obtain in 
England at the price), upon which it is necessary my name 
aad address should be stamped. The manufacturer has, 
however, written to say that he cannot do this without 
getting into trouble with the Board of Trade, it being 
illegal to stamp foreign goods. Is this so? I shall be 
glad if some one would kindly enlighten me.—PuzzLxED. 


33370.]—Clock Stopping.— Will Seconds’ Practi- 

Watchmaker” kindly say what is the reason of a clock 
stopping in the winter time which goes well in the snm- 
mer? It has been cleaned two or three times without 
making any difference. It is one of those old-fashioned 
hall clocks with mahogany case.—TELESOOPE TELE, 


[33371.I— Lacht Designs.~—Can any one tell me 
where I can find drawings to scale for building a model 
yachi P The model shops in London don’t sell them. I 

ve seen this question asked, but the only answers have 
been three or four sections drawn by the eye, and are no 
use for building a good yacht. One I built, from drawings 
in an encyclopedia supposed to be preen correct, had to 
have several riba changed before I could get a good clean 
run all over. If any other readers are in a like dilemma 
they will find two very good designs in the Encyclopædia 
Britannica of the Titauia and America,“ in the 
article Ship Building, Vol. XX. I shall be very glad 
to send a copy of either to any one in exchange for a like 
design of any well-known cutter or schooner, the design to 
include deck pet vertical sections not less than six, and 
elevation.— W. F. KOx, Greenhill, Coleraine, Ireland. 


L38372. —Sulphuric Acid.— Will Hugh Clements, or 
some equally gifted chemical correspondent, be good enough 
to inform me with what addition of water sulphuric acid 
reaches its best strength for combining with oxide of iron, 
and assuming the initial gravity of the acid to be 1,750°, 
what should be its gravity when combined with the quan- 
tity of water recommended, and also when its power of 
combining with oxide of iron has reached its minimum ?— 
ENGLISH MECHANIC APPRENTICE. 


(33373.]—Bleaching Gutta-Percha.—Will some 
one tell me how to bleach small quantities of gutta- 
percha P—G. C. B. 

33374.|—Steam Heat.—What pressure would steam 
indicate at 200°, 300°, and 400° Fahr. P—G. O. B. 


B Flowers. — Would any correspondent 
oblige me by naming a mixture that will preserve the 
colour of blue or purple flowers, and prevent them from 
turning brown when dried P—W. W. 


33776. — Measuring Focus.—Will any of “ ours 
enlighten me on the above? In measuring the focus of a 
lens where do you measure from—the side nearest the 
focus or the mde farthest from it, or midway between the 
lens P—J. A. W. 


[33377.]—Cloth analysis”! work in a weaving 
factory and am anxious to learn how to analyse cloth, so 
as to be able to make a draught for the healds and a tie- 
up for the tappet. Can any one recommend me a good 
book on the subject ? This is a subject which might be 
discussed in your pages with advantage.—FrFoaa. 


1 Works on Chemistry. Thanks to Mr. 
en and Mr. Lancaster for replying te this query. I am 
afraid I did not put my 3 intelligibly. I want to 
know what work would recommended for a course of 
general chemistry before 3 to actual analysis—a 
work both theoretical and practical that could be worked 
through. Would you kindly advise? Have access to 
Miller (old edition).—F. C. F. 

[33379.]— The Zodiacal Light.—I shall be very 
greatly obliged if any of vour correspondents will inform 
me if the zodiacal light has been observed in the British 
Isles during the current year, and where I can find the 
dates and places.—X. 


[33380.J—Daniell’s Cell.—I took a glazed jar in 
which I put a oylinder of sheet zinc (probably impure); 
within this I placed a porous pot, and a strip of copper 
therein; the porous pot was filled with crystals of cupric 
sulphate and water, and plain water was placed in the 
outer jar. After working a little while I find that the zine 
becomes covered with a black deposit (what is it?) and 
that bubbles come up from the zinc, showing local action, 
even when the poles are not connected. This occurs also 
after time, though not so much after amalgamating the 
zinc. Why is it, and how can it be prevented P—ZENO, 


33881.] Wind Instruments.—I have been a sub 
scriber to the ENGLISH MECHANIC since Vol. X., and have 
read nearly every line that has appeared in it since then ; 
indeed, many parts a good many times over. During that 
time, although music and musical instruments have had a 
fair share of your pages, the chief attention has been 
given among musical instruments to organs, pianofortes, 
and violins, and very little to what are called wind instru- 
ments, though of course the orcan is a wind instrument. 
But I refer to the wind instruments in an orchestra, and 
more especially to the brass ones. Isthere noone amongst 
us as gifted in this department as was The Harmonious 
Blacksmith” in his? There were some excellent papers 
by “E. J. P.” on the arrangement of music for brass 
instruments, but nothing about the instruments them- 
selves. Take the French horn, for instance: when was it 
first used in an orchestra and when did it develop valves P 
Then the trombone? Ihave heen told that the present 
trombone was revived from a Pompeian drawing. I hope 
that what I have written will evoke some information on 
a subject which, I am sure, will be interesting to many of 
your subscribers.—R. G. L. 


| 33382.]—M aking Bicycle Wheel Rigid.—I have 
a 54in. bicycle, the wheel of which I want to make rigid by 
inserting four wires inside hubs, as described in letter 
14452, and would be obliged to know the thickness of the 
steel bars fixed between the hubs, and if fixed in by means 
of nuts or screwed through both hubs; or would it do to 
clamp a piece of iron of proper shape on the axle between 
the hubs and attach the wires to it, which way I would 
prefer if the clamp would not slip on axle.— R. E. 8. 


Pe Boor Bearings.—I amthinking of fixing 
roller bearings to front wheel of my 51in. bicycle, which 
has at present coned bearings, one cone being fixed at hub, 
the other on an adjustable crank; but before doing so 
would like to know if I would gain much advantage in 
speed. My axle being jin., what should be the diameter 
and number of rollers, and would a gun-metal case do to 
contain the rollers? I do not wish to take the oone next 
hub away, and would be obliged to know if it would be 
much in the way. I should have room to have the bearings 
l}in. long.—R. E. 8. 


(33384.]—Microscopic.—Can any reader inform me 
how I can, with a microscope, project object on a screen, 
the disc of light not to be more than 4hin. in diameter 
what kind of light to use P—A. SELLS. 


„ any one explain what it is 
in most, if not all, tar varnishes that oorrodes iron, and 
suggest any cheap iron paint that will not corrode? Would 
lamp-black and boiled oil alone suffice for iron hurdles? I 
propose making a series of experiments on a small scale 
with the many different kinds of cheap tar varnishes for 
wood, and would be obliged to any reader who oould 
advise with respect to the size, thickness, situation, time 
exposed, and of the wood used. I wish to do it thoroughly, 
using as I do a large quantity; and I would publish the 
results, if acceptable, in the MecHanic.—StTRETTON. 


L33386.]— Noise in Water Pipes.—Having lately 
come to reside in a new house and locality we find our- 
selves ocoasionally annoyed when the city water is tarned 
on and the cistern just full by a booming sound as of air 
praning through the pipes, the ball tap at the same time 
vibrating up and down on the surface of the water. When 
gently pressed down by the finger the ball remains still, 
nor does it always vibrate when the cistern is filled. Any 
simple remedy that could be personally attended to would 
much oblige—Noatse COUNTRIYMAN. 


(88887.]~Silico-Ethers.—To Huom OLEMENTS.— 
Many thanks for anhydride“ reply, and may I ask the 
following 7—1. There seems some mistake in the name 
or notation of the following: 


Silioio-triethylate SiE,O BP 153°; 
Silioo-nonylio alcohol SiE,;C(MeH)HO BP 190°. 


The sum of the elements are in both cases identical. 
2. What are the simplest votations for the following 
bodies P—Ethylic-diethoxalate, chlorether, ethyl-chlore- 
ther, diethylated-ethylic ether. The desire is to knowwhat 
these bodies are apart from the double atoms of the equa- 
tions, which have occasioned some confusion, which is 
poea my fault. 3. How is it that so mary of these 
ies are one vol. P— Weight. V.D. 
Silico hoptyl hydrogen .. SiIE,H 118:5 


Silico-triethyl ether ., SiE,O 161°6 
Silico-diethyl ether we SiE, O. 27 173.9 
Silioo methyl ether . Si Mez lO, 150 1469 
Triethyl silicol 0 SiEzO0H 132 138 


—ONE IN 4 Fog. 


[33388.]—Larder.—I live in a house where there is no 
cellar. Can any one inform me how to construct ata 
moderate expense either inside or outside the house a 
place where meat, &., can be kept cool during the bad 
weather without going to the expense of constructing a 
cellar -. L. 


[33389.]—School Board Education.—I am in- 
formed that an interesting work has been published 
during the last three or four months, pointing out the 
shortcomings and the costly expenditure of the present 
system of School Board education. I should be greatly 
obliged if any of your readers could kindly give me the 
title of the book or the name of the publisher.~C. HAMIL- 
TON Moors. 


[33390.]—Shellac.—I wish to remove the colouring 
matter from an alkaline solution of shellac. White lae 
will not answer. I believe it can be done with animal 
charcoal. Will some experienced reader kindly explain 
how P—W. H. P. 

N Amongst the valuable hints which 
have lately appeared in the E. M. for the proper oare of 
canaries, and cure of the complaints which canary flesh is 
heir to, I have seen none which will apply to my bird, 
which appears to be suffering from some che:t complaint, 
never singing as he used to do, but continually wheezing 
and panting, although in good condition apparently in 
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other respects. Can any one suggest a remedy P—WILD 
INDIAN. 


[33392.]—Jupiter and Saturn.—Having ascertained 
that the planets Jupiter and Saturn will be very near at 
the o itions of 1880 and 1881, I should feel myself in- 
debted to any of your correspondents who will inform me 
when the nearest a Po of Jupiter and Saturn takes 
2 and if they will then be seen together in field (40 

diameter) of telescope.—G. T. G. 

$3393.]—Leclanche Cell, &c.—Will Mr. Lancaster 
me why he only half fills a Léclanché cell with sal- 
ammoniac solution ? Also how much wire should I wind on 
a bar magnet 5in. long, tin. diameter, and what size ferro- 
type plate should I use? What difference would there be 
by cotton-covered wire instead of silk-covered 
(No. 36 in both cases) P—R. N. C. 


[33394.]—Piano.—Having had a new one in use a few 
months only, and five of the top notes having more or less 
lost their sound when struck by the key, although the 
ee appear to sound right when plucked by the finger, 
Is be much ee if any of gee musical correspon- 
dents will kindly inform me if, and how, the notes can be 
brought to their proper tone again.—P. S. 

[33395.]—The Harvest Moon.—Will any one be 
kind enough to give me a reliable rule for ascertaining the 
date of the harvest moon in any year, and tell me when 
that phenomenon will occur in 1878 P—X, 


[33396.|—Organ.—I am in rather a fix as to the sound- 
board of a small organ I am now building. My difficulty 
lies in arranging the holes in the boards. It ap to 
me that, on moving the slide B to the right so as to bring 
the hole E in the slide B under F, it will shut off the base 
pipes, but not so with the treble pipes because the distance 


between E and F is about the same as between G and H, 
so that the holes in the treble of the slide will simply pass 
from under one pipe, G, to the pipe, H, thereby allowing it 
to as it did before the was moved. An expla- 
nation will oblige.—E. W. 


| eae Ea a ma Ph any co ndent oblige an 
old subscriber by gi plan, &c., of a hoist, by which a 
man might raise and lower himself by his own power 
say two or three stories, outside a building? It would 
also be ag to raise goods and should consist of a 
“ cnge. - J. T. W. 


L33398. — Lime Juice or Lime Cream. — Can 
some subscriber oblige me by giving receipt and mode of 
preparing above, such as made by“ Letchford ?- J. T.W. 

|33399.]|—Polypus.—I am troubled with a polypus in 
the nose, which prevents breathing through one nostril 
„„ F 
0 on by a n, who ex as much as 
could reach with the for 


and gave tem relief ; 

but in less than two mon the tumour grown up 

n and is as distressing as ever. Iam told that this 
will continually be so, and that operations will 
be required, without, as it appears, any hope of a- 
nent relief b surgical means. In this position I shall 
feel much ob to Incog or any other of our corre- 
spondents who can and Indicate to me some 
mode of treatment, other than surgical, by which I ma 
be cured, I am told by the surgeon that my polypus 
not of the peduncular character but is Ax over the 
surface of the interior wall of the nose (I don’t remember 
the professional terms), this, of course, renders operations 
more difficult as it can only be removed piecemeal.— 
POLYPUS. 

[33400.]—Weirs.—Will any reader magr Hh the 
best and most accurate method of calculating the quantity 
of water running over a weir or sluice in a given time P— 
LANCASHIRE FITTER, 


[83401.]—Music.—I have some 8 songs which 
I would like arranged fer two violins, flute, and cornet, 
or other brass instrument; what part should each play P— 
Poor MUSICIAN. 


33402.]— Rough Powerful Battery.—I want to 
make a rough powerful battery for experimenting, which 
must be cheap in construction and use; the bichromate 
form will, I think, suit best, but I want to know if it is 
absolutely necessary to have one zinc between two 
carbons? Will not the reverse answer, as I have pay 
of zinc at my disposal, and but few carbons? I 


making up a series of about 15 cells.—SANNOUS. 


33403.]—Glass Cutting.—How can I cut a circular 
hole about 2in. in diameter in a piece of glass? I have 
tried it with a diamond, but have failed.—An OLD ME- 
CHANIC, No. 1. 

5 N — — ot 
very fine crystal, and wo my at lens ing, 
but do not know very well how to proceed. I have a lathe 
and would not grudge the trouble of — an attach- 
ment for the above purpose, Could Mr. W. J. Lancaster, 
or any one else who knows, give some details? I wish, as 
a first attempt, to make an rocan oe perhaps a read- 
ing is the proper name) about 2in. diameter; the 
Sete tie. think. Aw OLD Maoxamy0, No. 1. 

[33405.]—Chinese.—Would some of your subscribers 
kindly recommend two poor students books which would 
enable them, without external assistance, to gaim a know- 
ledge of the Chinese P Would they also please 
to state the prices of s 8 ers, and any 
— hp might seem of use HILLENNE AND 

PRAGUE 


S ee — Cee any of our readers 
kindly tell me the chemical constituents or palpable con- 
stituents of belemnites, or arrowheads, that are found in 
the chalk formation, and are sup to have belonged 
to some extinct gigantic cuttle fish P—E, B. I. 
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[33107.]—L. and N.W. Engines.—Will “ W. J. S.“ 
please give the numbers of the engines he mentioned on 
page 316? Since Mr. Webb went to the L. and N.W. Co., 
many engines have been re-numbered, &c. ‘* Avon” was 
formerly No. 198, a four-coupled outside cylinder tank ; 
while“ Treutham' und“ Torch” (Nos. 92 and 51 respec- 
tively) were single outside cylinder ines, with outside 
bearings to the carryi wheels. shall be glad if 
“W. J. S.” will give a description of the Bloomer” 
engines.—R. N. H. 


[33408.1—Al]lbumen.—I will feel obliged for details of 
the process of making albumen from blood, or to be in- 
formed where I may get the information ?—A CONSTANT 
READER. 

[33409.]—-Oxygen Gas Bag.—Will some kind friend 
20 ENÍ a gas bag is best kept when not in use ?— 


33410.]—Chemical.—What are the symbols for citric 
and tartaric acids, and what is equation for Deacon’s pro- 
cess of preparing Cl ?—F. W. WOODMAN. 


CHESS. 


— 


Att Communications intended for this department 
must be addressed to J. PIERCE, Copthill House, Bedford. 


PROBLEM COCOXXXIII.—By H. F. L. MEYER, 
Black. . 


White to play and mate in three moves, 


SOLUTION TO ar 


White. lack, 
1. K to 2% F 1. K moves 
2. K to K 7. 2. K moves. 
3. K to re 8. K moves. 
4. K to K 5 disc. ch. mate. 


NOTICES TO CORRESPONDENTS. 


H. C., ADELAIDR.—The was not lost, for our 
notice referred to the p which Mr. Meyer sent you. 


J. P. TAYLOR says of 432, “though easy, very neat and 
graceful, the mates being of unusual purity.” 


a v of 430 the first move should have been B to 


J. G. Fıxcu.—Your solutions to 429 and 480 are correct 
Thanks for the problems. 


Grove’s Gas Battery.—H. F. Morley, in the 
Philosophical Magazine, says that his experiments 
show that at least a part of the current in the gas 
battery is due to dissolved ps f arranging a 
battery with plates wholly imm , and raising 
these until the platinum cuts the surface, it is shown 
that the increase of current consequent thereupon is 
too small to necessitate the assumption that a new 
force is thereby brought into action. Strength of cur- 
rent suddenly falls when resistance is suddenly 
increased, but it rises again to nearly its former 
value. So, when resistance is diminished, the cur- 
rent rises suddenly, but afterwards falls to nearly 
its former value. In the first case the diminished 
current causes a diminution in the amount of gas 
used; the electromotive force, and therefore the 
current, being thus raised. In the second case the 
increased current uses more gas; the electromotive 
force is therefore diminished, and the current falls. 
It is further shown that the current is directly as 
the pressure. This seems to prove that there is 
really no antagonistic force kept up by hydrogen 
attached to the positive wire, as supposed by 
Gaugain. 

The Largest Circulation of any Professional 

ingdom 


Journal — N a the Saree a the best 
medium for vertisers o ding Materials, Artistic require- 
ments, and Contractors’ Machinery, and for all those seeking 
situations as workmen. The number and excellence of its illus- 
trations render it the unrivalled representative of the progress 
of art, and the most complete record of ancient examples. 
eading architects and art critics 


ce, of all booksellers and newsvendors. Post- free 44d. Office , 
K. Tavistock-street, Covent- garden, W. O. 


show that & + 8 = a, aß = b. Find equation whose roots 

shall be the cubes of the roots of the equation z? — 42 + 5. 
—A STUDENT. 

772.—Find the radius of a globe such that the distance 


431 


SPHINX. 


— — 


„% All communications for the ‘‘ Sphinx“ should be 
addressed to T. MITCHESON, B.A., City of London School, 
Cheapside, E.C. 

Owing to the influx of mathematical corr a 
little time will be required for a satisfactory perusal and 
election for insertion, the space allotted for the Sphinx“ 
being necessarily restricted, 


Questions. 
766.—Solve the equation 


(y +3)? 4 6yt + 115 
—AMARA, 
767.—Prove by the aid of trigonometry that if 
l+ryz=z+ży+z+ry+zz+yz 
then 
1 (1 — z?) (1 — y?) (1 — 22) ena S 
(I- 627 f- 6y? + y*)\(1—629 +24) ys’ 
E i T 
(1 — 6 x? + zt) 
— e+, 
æ y 


E eiii 25 y? + 


oğ 
2 * 


1 1— 2 


(1-62 4%) 


+ ——— —¾¼: 
1—6 
zz ( * + y*) 


768.—A bullet is projected vertically into the air from a 
gun. Proof is required that the force with which it 
subsequently strikes the earth is precisely equal to the 
force with which it was originally propelled.—Anon, 


769.—Express as a surd the value of the continued 
fraction 1 1 oe. 
e 
And hence show that /35 — 5 is intermediate to 120 


131 131 

d > — . 
an 145 A STUDENT 

770.—Show that if a = b (a? 23 + b? y2+ 0? 2%)(a2 + yÍ + *) 
+ a? b? c? — b? c (y? + 22) — a c (22 +.) — a? 
(a? + y?) is divisible by a? + y? + 2? — a, and find the 
quotient.—A STUDENT. 

771.—If æ and 8 are the roots of the equation 
z? — a z + b = 0, then (without solving the equation), 


ee a T aa 


measured upon its {surface between two 
same meridian whose latitudes differ by 1° 1 


inch, ing the unit of circular measure to be 
right 8 
— 1 


— 1 
n notation tan. m. If tan. æ + 


tan. 8 + tan. y = , prove that «+B +y=a — 
West-Nor.-Wesr. ik * 


laces on the 
may be one 
2 of a 

EST-NoR.-WEST. 11 


Solutions. 
3 the mechanical ad vantage in this case to be 
— sin. d -A cos. a, it is clear that as the co-efficient of 
. P 
friction, x, increases, W decreases. Now if u = 
l—sin. 
cos. a 


lessens the advantage, and vice versi. But 


ae 


1, and any value higher than 1—sin.a 


COs. a 


—MAaarE. 

734.—(Amara.)—In this case the pile will terminate in 
a single mo 8 p the number of balls in this row, 
then the nth layer reckoned from the top has p +n — 1 


balls in its length, andnin its breadth, and „ contains 
NN Hence number of balls in n layers is 


ep. Innen 5 n(n + 1) 


(3p+2n—2).. (I). 
Now, suppose the pile complete, to find the number of 
balls left out :—In (I) we have n = 4,andp +n—1=7; 


*. p = 4; . number of balls left out = in (n + 1) 
+x 4x 5x 18— 28 = 32; 


PY ad 


(3p+2n—-2)-7x4= 


„, number of balls in complete pile 
= 122 + 32 = 154; 

. snbstituting in I again we have 

in (n +1) (3p + 2n — 2) = 154 (and p = 4) 

n3 + 6n? + 5n — 462 = 0; 
i.e., (n — 6) (n? + 12n + 77) = 0; 
„. 1 = 6; 
*. number of layers in truncated pile 
=6—(4—1) = 3. Answer, 3.—A B C. 

[If F A is not in the same straight line with A E, pro- 
duce the former to B O, which makes the reductio ad 
absurdum apparent.— Eb. 

740.—Let x be the number of pigs bought by one gentle- 
man, u the number bought by his wife (!) Then he spent 
2? shillings and she y?. 

*. 2 — y? = 63, E 
There are only three positive integral solutions of this 
equation, viz, : 
1 + y = 63, 21, or 9; 
æ — y = 1, 3, or 7: 
„. 2 = 32. 12, or 8; 
y = 31, 9% or 1. 


Na Google 
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Since Tom bought 11 more than Eliza, Tom bought 12 
and Eliza 1; and since Dick bought 23 more than Mary, 
Dick 32 and Mary 9; the only numbers remaining are 8 
for Harry and 31 for Jane.— AMARA. 

(This problem bas appeared before.) 


735.—A B C is any triangle, D a point in the base, B C; 


D E, B E, are || AC, A D, respectively. Show that EAF 
isa straight line by principles enunciated in Euc. I., as 
far as prop. 43.— ( Maggio.) —Through A draw OAH ii 


BC, and terminated by B E, CF. Then angle EO H = 
angle O H E, because they are alternate angles, Also 


0 > a, 
K 
— 


angle O AF = angle A H F angle A F H; and angle 
OAF= angle AOE + angle AEO. (I. 32); .*. anglo 
AHF +angle AFH angle AO E +angle A E O; but 
angle A E F has been shown to be equal to angle A OE ; 
. angle A F H = angle A E O; and these are alternate 
angles; .. E A F is a straight line.—A. B. C. 


744.—As an index: x has two values, at has four.— 
AMARA, 


749.—If. A D, A E, be the bisecting lines: D A B = 

and B A E B A G; .. DAE = 1 
AG). But CA BT BAG = 2 right angles: 
a right angle.—JOHN STEPHENS, 


ABC be the triangle, AB+AC> BO; 
oT AC; ..BC—-AC< AB—Amara 
B 


Cc 


— 
— 


+ACD> BO; . + 
BOC CAB TAC; . ABT AC + 
AC).—AMARA AND C. MITCHELL. 


752.—In this question a stone” is 14lb.— AMARA. 


Answer. 
C. E.—You must state your question in words. 


USEFUL AND SCIENTIFIC NOTES. 


— — 


An Improved Leclanche.—At the Paris Exhi- 
bition, M. E. Barbier shows different forms of the 
new agglomerated Léclanché element, in which the 
highly resisting porous pot of clay is suppressed. 
The peroxide of manganese and carbon formerly 
contained within the pot are in this cell agglome- 
rated together into a solid mass by a pressure ef 
several thousand pounds in heated moulds of steel. 
Besides their firm indissoluble nature, the resistance 
of the agglomerated plates or cylinders thus obtained 
is so small that a single element can redden a fine 
platinum wire, so that the agglomerated form is 
suitable for lighting gas jets. Its advantages over 
the older element with the porous pot have led the 
great railway companies of France to adopt it in pre- 
ference to the latter, more than 40,000 elements 
being now in use amongst them. Rings of wood or 
indiarubber round the zinc rod are employed to keep 
the two plates, the zinc and the carbon agglomerate, 
from touching within the cell. 


Death of Mr. Thomas Winans.—Mr. Winans, 
of Baltimore, a son of the late Mr. Ross Winans, 
died on the 10th June, aged 58 years. Mr. Winans 
received his practical education in his father’s shops 
in Baltimore, and was afterwards sent by him to 
Russia with some locomotive engines. While there 
he entered into a partnership with Mr. Harrison, of 
Philadelphia, and the firm received several railwa 
contracts from the Russian Government, from whic 
they made very large profits. Mr. Winans returned 
to Baltimore with a large fortune some twenty years 
ago, and has not since engaged actively in business. 
He was much interested in mechanical pursuits, and 
was constantly inventing something new, the mag- 
nificent house he built in Baltimore being full of 
ingenions contrivances. In 1859 he built the “cigar 
steamer, with which he made many experiments, 
and afterwards constructed a second, both of which 
lie in the Southampton harbour, and must be looked 
apon as practical failures. He also made, early in 
the American civil war, a steam gun, which was the 
aubject of a great deal ef talk, but was never actu- 
ally used. He leaves ason and daughter, who inherit 


a large fortane. 


To Destroy Blackbeetles, Fleas, Bugs, and 
all Insecta, ute VESPER'S WONDERFUL INSECT DESTROY- 
ING POWDER, which ts eold in Tin Boxes dd. and 1s. each, or 

at free for 8 Or 14 +tamps. from the sole propriei G. and T. 
F RBPER, 4235, Con:mercial-road, London, K. The name of 
VESPER is stamped on top of every box; otherwise none are 


genuine. 
Lamplough’s Pyretio Salme is refreshing, 


moat agreeable, and the preventive of FEVERS, BILIOUSNESS, 
SMALL-POX, SKIN DISEASES, and many other sprine and summer 
ailments. Sod by chemists throughout the world and the 
maker, 113, Holborn Hill. Use no substitute.—(ADVT.] 


Holloway’s Pills should find a place in every 
household where heulth is the first and chiefest cunsideraticn. 
They act as direct purift-ra of the system, and instantaneous 
i of disordered functions of the skin, stomach, liver, 
kidneys, and bowels. The mettetne Improves the appetite sad 
satisfactorily improves digeetion, 


ANSWERS TO CORRESPONDENTS. 


„% All communications shoull be addressed to the EDITOR 
of the Fravish Mercwanic, 31, Tavistock-strect, Covent 
Garden, W.C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 
queries, or replies. 4. Commercial letters, or queries, or 
replies are not inserted. 5. No question asking for educa- 
tion or scientific information is answered through the 
poot. 6. Letters sent to correspondents, under cover to 
the Editor, are not forwarded; and the names of oorre- 
spondents are not given to inquirers. 


The following are the initials, &0., of letters to hand up 
to Tuesday evening, July 2, and unacknowledged else- 
where :— 


J. P. Stranoman.—W. Pumfrey.— Rev. A. Willan.—F. 
Hoffman. G. Guyon.— J. B. Cann.— T. Fletcher. Jas. 
Elliot. —Mottershead and Co.— J. H. Biggs. — Arthur J. 
Hunt.— G. Calver.— H. Greenwood. — J. Richards and 
CO. — F. Boaler.— C. F. Tootal.— C. E. 8.—Mercurio.— 
Old Man. — Ruby.— A. Percy Smith.— B. Riley.— Xylon. 
—T. J. H., Bury.—Sylvester.— A. T. N.—Ituex.— J. H. 
— Frank Smith. — W. R. S.— Dr. Bosworth. — B.- A. N. 
H.— More Light.— W. A. S.— R. Cooper. Fireman.— 
Jonah. — Amara. — Ko Vavu Sotia. — Plymouthian.— 
Another Vegetarian.—Ne Sutor.—Hesper.—Arturo.— 
Penanoe.—Point.—E. C. 8.—M. O.—Shoeblack.—Ex- 

rientia Docet.—Hugh Clements.—C. Lark.—F. W. 

oodman.—G. B.—Tangent Amateur.—E. P. Toy.— 
Black Witch.—Novus Homo.—F. C. Smith—Aquilarius. 
—Foot-plate.—Gimcrack.—R. 8. H.—J. A. M.—J. 
Harris.—E. C. R.—Ziac.—W. Adamson.—S8}in. O.-G.— 
Mortise and Tenon.— I. F. Ballard.—Davhbert.—F. J. 
Jackson.— F. C. Dennett.— G. A. P.—Finem Respice.— 
Alpha. —Ginnindera.—Cantab.— W. Burns. Bernard 
McGuire. 

ACCOUNTANT. (Yon can hardly have read the paragraph 
on p. 380).—NavtTILus. (We know of none. You must 
be a very recent reader, or you would have found what 
you want in the earlier numbers of the present volume. 
See p. 159, No. 683.)—ExreRIMENTUM Fiat. (You can 
obtain it at any gas-workas, but you will find it difficult 
to cut. It cannot be made on a small senle.)—Asax 
Secunpus. (We must decline advising on the very 
curious entanglement you describe; only a solicitor 
well up in the marriage laws can give you counsel worth 
listening to. Tho man is certainly liable to a criminal 
prosecution for bigamy).—Urra. (The portable Nor- 
wegian houses were, we believe, imported into England ; 
but whether the importers still sell them we do not 
know. This query and another which is excluded are 
really advertisements.)—A. Sarita. (We do not find 
anything of special novelty in your microphone made 
up of alternate layers of charcoal powder and mercury 
inclosed ina paper tube, while if three quart Daniclls”’ 
are necessary it can scarcely be a very delicate instru- 
ment.)—B. J. FELL. (Mother-of-pearl buttons are cut 
out of the shell with a small cylindrical saw. The discs are 
turned ina lathe, and if thick enough split, so as to 
form two or more buttons. A dovetailed hole is drilled 
to receive the shank, which is fixed bya slight blow 
with a hammer, its lower part expanding into the dove- 
tail, so as to prevent its being readily withdrawn. 
Ornamental patterns on the buttons are executed in the 
lathe by means of an eccentric chuck and slide-rest. )— 
R. T. (We cannot say; the places of public worship 
in the United Kingdom are certified by the Registrar- 
General as belonging to 154 different religious seets.)— 
West IR DIAN. (The aboriginal spelling was Xaymaca’”’ 
—a land of wood and water ; the present population of 
Jamaica is about 300,000.)—J. E. O' KILL. We never ob- 
ject to reasonable remonstrances. We know it is dith- 
cult in all cases to define what is an advertisement and 
what is not. When a name only is given, as in one of 
the instances you refer to, we generally let it appear, and 
in cases where a novel or scarce article is in question we 
give the address as well. But these, as you must know, 
are exceptions, which seldom are made. We cannot give 
the address you ask for, first because we do uot know it, 
and next because it is against the rules laid down in 
“ Hints to Correspondents.” You can, if you choose, 
advertise for it in the propercolumn. Many thanks for 
replies which will appear next week.) — RALPR. The 
following are the fusing points asked for: — Platinum 
3,992 degrees Fnbr.; white cast-iron 2,282 do.; gold, 
2,282 do. ; lead 617 do. ; copper, 1,742 do. ; tin, 428 do. ; 
silver, 1,832 do.; zinc 707 do.; antimony, 797 do.; 
bismuth, 500 do.)—A MooLrAxEE. (The inventor 
intends manufacturing for sale shortly, when the 

rices will probably advertised in these pages. 
four other queries would be answered by con- 
sulting Mr. Stanley’s pamphlet, Photography Made 
Easy,” also advertised herein.) —PIMPENEL. our 
wishes and those of other readers will, we are glad to 
say, be complied with. Mr. Davies has promised to 
commence shortly a series on How to make a Piano- 
forte.” As a reminder to that gentleman, and a hint 
as to the scope of your wishes, we quote the final 

passage of your letter: “If Mr. Davies would select a 

good claas iron-backed instrument and describe its con- 

struction throughout, explaining all the technical 
words, and giving usa pattern that wonld not require 

ial planes, cauls, or apparatus, it would indeed be 
appreciated.’’)—A TYRO IN ART. (See advertisements on 
front pago of the Building News.)—Hawxs. (We have 
repeatedly recommended the careful continuous applica- 
tion of acetic acid, which never fails to remove corns if 
persevered with.)—E. MEYERSTKIN. (You had better 
write the journal from which we quoted. We cannot 
undertake to examine tho claims to priority of rival 
patentees, and, moreover, the insertion of your letter 


would subject us to an action for libel.) W. A. S. (You 
had better take him to one of the orthopedic institu- 
tions; or, if able to do so, consult some experienced 
surgical mechanician. We have seen some remarkable 
appliances contrived by Mr. J. Gillingham, of Chard, 
Somerset, an old correspondent, aud should recommend 
you to write to him.) 


| Urra, A Render, Camera, Photo, W. F., F. R., A. Bo 


See indices to back vols. ; 


F. T. M., Arcus, A Working Joiner, F. Land.—Your 
queries are advertisements. 
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have replied to queries already similarly answered. 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their copies direct from the office are re- 
jueated to observe that the last number of the term for whion 
thelr subscription is paid will be forwarded to them tn a PINE 
Wrapper. as an intimation that a fresh remittance is necessagy, if 
it 1s desired to continue the Subscription. 


CHARGES FOR ADVERTISING. 


S. a. 
Thirty Words — pe — — 2 6 
Rvery additional eight words ... — 0 6 
e per line. 
per line. No front page or paragraph adv 
leas than Five Shillings, 


ADVERTISEMENTS in EXCHANGE COLUMN—for 
Sixteen Words . HS iss — . 
For every sucoeeding Eight Words. — 0 6 


ee address is included aa part of the advertisement and charged 


Advertisements mest reach the office by 5 p.m. on Tuesday to 
tnaure insertion in the fellowing Friday’s number. 


TO AMERICAN & BELGIAN SUBSCRIBERS. 


e,* American and Belgian Subscribers, eapecially when renew. 
Ing their subscriptions, are particularly requested to advise the 
Publisher of the transmiasion of the Post-office order, and the 
axact amount for which it is made payable. If the last-mentioned 
precaution is omitted, some difficulty is very likely to ooour in ob- 

the amount. 


Subscribers in the United States and Belgium can be supplied 
with the ENOLISH MECHANIC post free from this Office, for the 
zum of 188. (8 dols. 950. gold, or 16fr. 800.) per annum, 
advance. 


The remittance should be made by International Post-office 
order. Back numbers cannot be «ent by the ordinary newspaper 
post. but must be remitted for at the rate of 4d. each to cover extra 
postage. 


Ne 


TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANCE. 


be. 6d. for Six Months and 11s. for Twelve Months, Post-free ta 
my part of the United Kingdom. 

Vols. VI., XXII, XXIII., XIV., XXV., and XXVI., bound in 
sloth, 78. each. 

All the other volumes are out of print. Subseriberswould do 
well to order volumes as sonn as possihle after the conclusion of 
aach half-yearly volume in March nnd September, as only alimited 
number are bound up, and these soon run out of print. 

Indexes for each half-yearly volume up te Vol. X. except Vols. 
II., V., and X.) inclusive, ad. each. Post- free 24d. Cases for 
binding, IS. 6d. each. 

„ Subscribers are requested to order Cares and Vols. th 
melir booksellers, and not to gend direct. The regulations ol 
Post-office prevent their transmission through the Post. 


OUR EXCHANGE COLUMN. 


The charge for Exchange Notices is la. for the firet 16 words, and Gd. for 
every succecding 8 words, 


16 Vols. of ENorisH MECHANIC (paper covers), 
elenn and perfect; last Vol. ia Nos., £2.—J. MABBOTT, 38, Brooke 
street, Holborn, 

Last nine years’ ENGLISH MECHANIC clean, per- 
fect, unbound: MICROSCOPE Wantod.—E, FENTIMAB, Wroughton, 
Swindon, Wilts. 


WANTED. 
S and WATER-FITTER, BELL- 


HANGER, SMITH &c.—An exverienced WORKING FORE- 
MAN WANTED in a good conntry suun at Che seaside; must be 
well acquainted with water and gas-fit' ing, and every depurtment 
of an ironmoncer’s trade. Reply, stating wawes required, and, 
enclosing references, to RIDLEY & CROWTHER, Ironmongers 
Bournemouth, Hunts, 


LONDON AND GENERAL 


PERMANENT BUILDING SOCIETY. 
Omces— 7 STRAND, W.C. 
Chairmean—THOMAS HUGHES, Esq., QO. 


VICE-PRESIVENTS. 


The Right Hon. the Earl of Frederick Harrison, Eeq. 
Lichfield. Vernon Lashington,Esq. 
The Hon. H. F. Cowper, M.P. W. Evan Franks, Esg. 
Mouey ready to be advanced on short notice, and in sums of any 
amount, for the purchase of property or paying off incumbrances, 


ayable by easy instalments. Expenses fixed and moderate, 
No 8 Director, W. R. SELWAY 


P 


ARIS EXHIBITION—Special 


Jury 12, 1878. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 694. 


433 


The English Mechanic 


AND 
WORLD OF SCIENCE AND ART. 


— — 
FRIDAY, JULY 12, 1878. 


ARTICLES. 


— — 


VOL. XXII. OF THE PALEONTO- 
GRAPHICAL SOCIETY FOR 1878. 


WTE another year comes the grand 

annual contribution to British palæ- 
ontology of the Palæontographical Society, 
ìn the shape of a massive quarto volume of 
some 370 pages of letter-press, illustrated 
with 47 lithographic plates containing hun- 
dreds of figures of fossils, besides woodcuts 
in the text. Nor has the quality of the 
work in any way deteriorated, either in a 
literary or artistic point of view. As for a 
large Proportion of the figures of fossils, 
. they are seemingly stereoscopic in their 
fidelity to the originals ; and toall to whom 
such originals are not accessible may stand 
as their practical equivalent for every pur- 
pose of identification or comparison. The 
monographs which they illustrate, too, are, 
as heretofore, the work of men of the 
highest eminence in their respective 
branches of science; and the names of Boyd 
Dawkins, Davidson, Miall, Owen, Wood- 
ward, and Wright, will suffice to give 
earnest that there has been no falling off in 
this respect. 

The first part of the volume consists of the 
continuation of Dr. Wright’s monograph 
on the British cretaceous echinodermata— 
a class of organisms represented at the 
present day by the spiniferous Sea-Urchin 
so commonly found upon our shores after a 
gale of wind. The fossils themselves must be 
familiar to all those of our readers who have 
ever sojourned in achalk district, as hemi- 
globular or cordate bodies varying from the 
size of a tennis-ball, and covered with 
minute pores. Dr. Wright’s paper is fol- 
lowed by an elaborate and exhaustive index 
of the Oolitic Echinodermata, the work of 
the indefatigable Honorary Secretary of the 
Society, the Rev. Thos. Wiltshire. 

Visitors to the Brighton or Westminster 
Aquariums will remember the strange-look- 
ing Limulus, or King Crab, with its curi- 
ously disproportionate carapace and (if we 
may coin such aterm) generally uncrab-like 
contour. The sub- order. Xiphosura, to 
which this remarkable crustacean belongs, 
is of the most stupendous antiquity, 
examples being found on a very early 
geological horizon indeed; and the third 
division of the work under review is 
devoted to a description by Dr. Woodward 
of various forms, ranging from the Silurian 
rocks up to the Triassic ones. It contains, 
moreover, a mass of detailed information 
as to the anatomy and development of the 
recent animal. 

Dr. Woodward’s paper is followed by a 
continuation of Mr. Davidson's description 
of the Jurassic and Triassic Brachicpoda. 
That very common chalk bivalve with a 
perforation in the beak, the Terebratula, is 
a familiar example of a Brachiopod; a family 
which has been called “the Fossil Aris- 
tocracy,” from the incalculable antiquity of 
its lineage. 

In the fifth monograph Dr. Wright (who 
will be remembered as the recent Wollaston 
Medallist for his researches in the 
Jurassic Rocks). commences an account 
of the British Lias Ammonites. This is 
prefaced by an admirable description of the 
physical geology of the Lias formation as 
developed in Gloucestershire, on the banks of 
the Severn— in Somersetshire, Glamorgan- 
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shire, and Dorsetshire. Elaborate lists of 
the fossils characteristic of each particular 
bed are also given, so as to render the 
identification of any particular one a matter 
of certainty. This preliminary matter, 
occupying 48 closely-printed pages, is fol- 
lowed by 8 plates of the various Ammonites 
found in the strata of the Lias. The 39 
figures which these plates contain are beau- 
tiful specimens of scientific art; while their 
fidelity is unquestionable. 

Professor Miall comes after Dr. Wright 
with a description of the Sirenoid and 
Crossopterygian Ganoids; an order of fish 
whose existence extends from a very early 
geological date down to the present day. 
The sturgeon, which may not unfrequently 
be seen in fishmongers’ shops, and which 
is characterised by its dermal skeleton 
and unequally lobed tail, is the most 
familiar living example of a Ganoid. Mr. 
Miall’s illustrations chiefly refer to the 
palatal teeth of various Ganoidal fish, which 
are so abundant in the well-known Aust- 
Cliff, on the Severn. 

Following Mr. Miall, we have a continua- 
tion of Professor Owen’s monograph on the 
Crocodilia of the Wealden and Purbeck. 
The mere mention of the author’s name 
almost absolves us from the necessity of 
paying that this contains an exhaustive 
anatomical description of the remains of 
these reptiles, and teaches everything that 
can be known of their structure and habits 

Possibly on the schoolboy’s principle of 
saving the piece of brown skin to the last, 
the editor of the volume would seem to have 
reserved the paper of the greatest 1 
interest for his concluding one. It is by 
Professor Boyd Dawkins, and consists of 
“a preliminary treatise on the relation of 
the Pleistocene Mammalia to those now 
living in Europe,” as an introduction to a 
description of the British Pleistocene Mam- 
malia generally. To every one who is seek- 
ing information concerning the origin of the 
various animals, wild and domesticated, 
which are either now living in Great 
Britain, or have been exterminated within 
the historical period, Professor Dawkins’s 
paper cannot fail to prove most valuable and 
instructive. When we reflect that it is but 
within a relatively recent period that the 
wolf, the bear, the beaver, and the wild boar 
have disappeared from Britain, and that 
even the reindeer has existed in this country 
in times of which contemporary records are 
extant, we need not travel beyond Mr. Daw- 
kins’s 38 pages to be convinced how emi- 
nently the questions he discusses are worthy 
of investigation. We will not spoil the 
effect either of the author’s description or 
argument by quoting isolated and detached 
passages from it. Rather would we refer 
the reader to the volume itself, which so 
worthily culminates in this remarkable 
paper. We shall be both surprised and 
disappointed if he does not thank us for the 
recommendation. 


A RECEIVING MICROPHONE. 


our “Scientific News,” p. 366, we men- 

tioned that Mr. Blyth had succeeded in 
devising a form of microphone which served 
both for receiver and transmitter, and was 
simplicity itself, being merely a few pieces 
of gas cinder placed in a jelly can, covered 
with water, and connected by means of 
strips of tin-plate, attached to wires. So 
far as we know. no one has succeeded in 
repeating Mr. Blyth’s experiments, but 
Prof. Hughes has succeeded in making a 
receiving microphone which, though by no 
means satisfactory, has demonstrated the 
possibility of constructing a perfect instru- 
ment in the future, while it helps to illus- 
trate the true theory of the microphone. A 
small cylinder, such as may be easily made 
from a tin can, has a covering of parch- 
ment stretched tightly over one end. In the 


centre of this membrane a small piece of 
thin pine is glued or cemented, serving as 
a platform to which the microphone is 
attached in such a manner that it is kept 
clear of the membrane throughout its 
length. The microphone is made in the 
usual way. A piece of thin pine carries at 
one end a small block of pine charcoal, 
against which a similar block —attached to 
a brass beam — is caused to press by means 
of a spiral spring, the tension of which can 
be regulated by winding a silk thread upon 
a screw with a milled head. The brass beam 
is pivoted at its centre, between two supports, 
though some makers prefer to cut a notch 
in the lever, and rest it upon a knife- 
edge. The piece of thin pine forming 
the platform is attached to the piece 
of pine on the membrane, so that the two 
blocks of carbon are directly in the centre 
of the drumhead formed by the membrane 
and the cylinder, while the other end of the 
platform projects over the edge if the can 
employed is only a smallone. The wires are 
connected respectively to the brass beam and 
to the carbon block affixed to the platform. 
If the instrument thus briefly described is 
placed in a circuit with a battery, and one of 
the pencil microphones (see Fig. 3, p. 256), 
the ticking of a watch placed on the base- 
board of the pencil microphone can be 
heard by putting the ear to the open end of 
the tin sylinder orming the “drum ” ofthe 
recelving microphone. Speech can also be 
heard, but not so distinctly as with the Bell 
telephone; in fact, the latter instrument is 
by far the best receiving apparatus yet in- 
vented, though various modifications of 
magnets and diaphragms may be found to 
give fairly good results. 

In the New York papers of June 27 Mr. 
Edison replies to the telegram sent by Mr. 
Preece, and shows that he has not yet read 
all the announcements made in connection 
with the microphone. In reply to Mr. 
Preece’s statement, Hughes has not 
brought out any thermopile, he quotes a 
passage from a contemporary, but although 
he thus shows that he had some ground 
for thinking Prof. Hughes had invented a 
‘“‘thermopile,” his quotation is scarcely of 
much value, for Mr. Preece’s statement re- 
mains a fact. However, in another place 
we publish a long letter from Prof. Hughes, 
which reached us too late for insertion last 
week, and until Mr. Edison has read the 
arguments on the other side it is useless to 
hope for a settlement of the dispute. 


SLATE AND SLATE QUARRYING.* 


HE Cambrian was at one time considered 
the earliest formation in which life 
made its appearance, but subSequent re- 
searches have led geologists to place the 
dawn of life in the Laurentian series; but 
we shall not be far wrong if, in writing 
about slates, we speak of them as one of the 
oldest rock formations, the production of 
which must have, been commenced many 
ages ago—so long ago, in fact, that the 
mind at first refuses to apprehend the 
enormous periods which, according to 
modern geology, were absorbed in the 
formation of the rocks as we now see them. 
Beds of slate were deposited in the form of 
mud at the bottom of the sea, where they 
became hardened into stone, and subse- 
quently, under the influence of pressure, 
acquired the peculiar properties of slate. 
Between the beds, however, we find, here 
and there, bands of harder rock, which it is 
supposed were formed of molten matter 
ejected through cracks in the crust of the 
earth, sometimes flowing over the adjoining 
surfaces, though most frequently repre. 
sented by the long dykes and bosses of 
greenstone and similar substances seen in 
a slate quarry. These harder rocks have 


* A Treatise on Slate and Slate Quarrviny. By D.C. 
Davies, F.G.8. London: Crosby LOckwood aud Co. 
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had an important influence in determining 
the nature of the sedimentary strata 
amongst which they are found. We know 
that slate was originally deposited as fine 
mud in the sea, because the remains of 
former sea-life are found in abundance in 
some beds, which have obviously been de- 
osited in layers, and subsequently sub- 
jected to enormous pressure. The chemical 
composition of slate, too, shows that it has 
been made up of the detritus from older 
rocks mingled with the salts existing in sea- 
water. Silica is the principal component, 
rarely forming less than one-half. and often 
approaching five-eighths of the sample 
examined, with alumina varying from 16 to 
26 per cent. Magnesia, potash, soda, and 
lime also enter into the formation of slate, 
together with a considerable proportion of 
protoxide of irou. Besides the ordinary 
- Clay-slate, from which the commercial 
_ articles are obtained, there are mica slate, 
talcose slate, and hornblende slate, which 
have their uses, but are of little interest as 
compared with the better-known varieties. 
The protoxide of iron above mentioned is 
the colouring matter of roofing slates, the 
most usual tint of which is the peculiar 
slaty blue, varying from a dark blue, 
through grey blues, to a greyish black. 
The red and pure slates owe their colour 
to peroxide of iron, while in the green varie- 
ties the percentage of iron is not sufficient 
to overcome the effect of the magnesia. In 
the soft black slates there is much carbona- 
ceous matter, together with sulphide of 
iron, leading to the conclusion that vegeta- 
tion of a kind had flourished during the 
deposition of the layers of mud. The 
striped or banded slates disclose the fact 
that at different times the deposit has 
been tinged with other pigments, while 
occasionally slates are found with white or 
pale- yellow spots, formed by little lumps of 
‘the original material into which the 
-colouring matter has been unable to pene- 
trate. Ina slate-bed, extending over a wide 
tract of country, much diversity in the 
quality and appearance of the rock will of 
necessity be seen; for, as the materials of 
which the beds are formed were washed 
down from the older lands by torrents or 
e rivers, there would be some 
ifference in the deposition. The heavier 
particles would settle first, as soon as water 
of sufficient depth was reached to enable 
them to fall out of the infiuence of the cur- 
rent, while the lighter and finer particles 
would be held longer in suspension, and 
would be carried out to considerable dis- 
tances from the shore. Deposits thus 
formed would be liable to disturbance from 
the effects of storms and from upheaval and 
- subsequent sinking of the sca-bottom ; they 
would be fine and smooth where the finer 
particles had been deposited—rough where 
the coarser stuff had been left. They may 
be coloured purple in one locality, green in 
another, and blue in yet another, according to 
the quantity and condition of the iron in the 
water; they may be stained black with 
carbon, from decayed vegetation, or be quite 
free from that element if the bed was de- 
posited so deeply that vegetable life could 
not exist. These facts lead the prospecter 
for slates to remember that although one 
portion of a course may yield slate of good 
character, it by no means follows that 
similar quality will be found throughout 
the bed. The converse, of course, holds 
equally good. If we take apiece of slate 
and examine it carefully we shall be able to 
trace with distinctness a number of lines, 
probably straight, perhaps wavy, running 
across it. These are the lines of bedding, 
or, in other words, the lines marking the 
layers of mud deposited. The direction in 
which our piece of slate has been split is 
probably at right-angles or thereabouts to 
the lines of bedding, and this phenomenon 


—cleavage—is perhaps the most interesting 


fact in connection with slate. The direc- 
tion of the lines of cleavage coincides with 
the strike of the beds, or the direction 
which the latter take across country, and is 
invariably at right angles to the dip or in- 
clination of the strata. As regards the 
planes of bedding, cleavage occurs at 
almost all angles, for if the beds dip 
sharply, the cleavage being at right-angles 
to the dip, it will be seen that instances 
may be found where the lines of cleavage 
and bedding nearly coincide. The cause of 
cleavage has given rise to some discussion, 
but what is known as the mechanical theory 
ig now generally accepted. According to 
this view, the sediment forming slate has 
been compressed to about half its original 
bulk, and under that enormous pressure 
the particles have arranged themselves with 
their flattest sides towards one another—as 
may be seen ina thin section placed under 
the microscope. Itis not impossible that 
polar magneticforce may have facilitated the 
result, for it does happen that the undula- 
tions of the strata are in the direction which 
they would assume on the hypothesis of 
magnetic currents determining the position 
of their particles, and disturbing forces 
bending and twisting the beds in various 
directions. 

The perfectness of the cleavage seems to 
depend, to a great extent, on the uniformity 
of the pressure brought to bear over the 
surface of the bed. The cleavage is most 
straight, thin, and uniform in those parts 
of a bed where the finer particles have been 
deposited in water so deep as to be beyond 
the influence of the motion of the waves. 
An enormous mass of fine uniform mud 
thus deposited, and subs pages subjected 
to great pressure over thie whole mass, 
would have the lines of cleavage in their 
most perfect arrangement; but between 
such beds it is not unusual to find others 
of a different nature, the materials com- 
posing them being so closely cemented that 
the bed is little affected by cleavage. These 
harder layers or strata are known as posts, 
and the slate between them is, as a rule, 
of the best quality, splitting easily and 
uniformly. The explanation of the latter 
fact will be readily understood from what 
has been already said. If cleavage depends on 
pressure being exerted uniformly over a mass, 
a slate deposit between two “posts” or 
strata of harder rock, in all probability, 
underwent a more evenly distributed com- 
pression than a bed not so inclosed. Where 
the intervening strata are thinner than 
„posts and made up of coarser material 
than the slate, they produce what are known 
as “bends,” by which the line of cleavage 
is refracted, as a ray of light is bent when 
it enters the water. Ifthe layer producing 
the bend is of more compact nature than 
the rest of the bed, the effect is known as 
a cramp, the slates having a tendency to 
break off on each side of the layer. Some- 
times the latter 1s seen in the form of a 
roll or curl (erych), supposed to be produced 
by a ripple, wave, or current hne drifting 
matter of a different nature mto that por- 
tion of the bed; while masses of concre- 
tionary matter, by their superior hardness, 
caused bends and contortions in the lines 
of cleavage. If the slate bed was overflowed 
by felspathic or porphyritic matter in a 
molten state its upper surface will probably 
have been metamorphosed into a hard and 
unworkable rock, as is often the case with 
the portions of a bed adjoining dykes of 
greenstone or other igneous or eruptive 
rocks. Since the slate beds were originally 
formed they have been subjected to many 
disturbing causes, and in some parts the 
eleavage lines, once straight, have been bent 
in such a manner that the rock has been 
rendered commercially of little value. In 
other localities instances of double cleavage 
are found, where a second cleavage crosses 
the first. The effect of double cleavage is 
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to cut the rock into slate pencil. From what 
has been said it will be gathered that in any 
slate quarry there must be a large amount 
of waste, and, from what Mr. Davies says, 
the output of a paying quarry will range 
from one ton of slates out of 16 tons of 
rock, to one ton out of over 33 tons. 

It is beyond our purpose to give here 
more than a general idea of slate and slate 
quarrying, so that we do not follow the 
author into a geological examination of the 
Cambrian strata and the slate beds of 
Wales, but those who desire more detailed 
information will find it in the book, the 
title of which we give below. The Early 
History of a Slate Quarry ” is a chapter 
containing a description of the method of 
exploring for sites and of opening up a 
quarry, with an account of the arrange- 
ments as to lease and royalty usually made, 
and estimates as to cost of plant, &. A 
“ gallery ” being ready in the quarry, it is 
parcelled out into “ bargains” of from 10 
to 15 yards in breadth, which are let to 
gangs of men each month, who deliver as 
many slates as they can get out of it to the 
company or quarry-owner at a price agreed 
upon. Six men is the usual number for a 
“ bargain,” and of these two are quarrymen 
—the others being splitters and dressers. 
The company finds all tools, and generally 
pay the trammers to convey the blocks to 
the dressers; but the men pay for the 
sharpening and repair of tools, and provide 
their own powder and candles. The blocks 
are obtained from the bargain by drilling 
holes and blasting; it is then that the 
judgment of the quarryman comes into 
play, for he has to decide which will be the 
most profitable way of treating the block, 
so as to throw out with least waste the 
crychs, bends, cramps, &c. Having deter- 
mined the lines on which he wishes the 
block to split, the quarryman drives in an 
iron wedge, or drills a hole and places in it 
two iron wedges, between which he drives 
a third, when the’ block usually splits in 
the direction required. When the block 
is split up into pieces about 2in. thick, and 
of length and breadth suitable for cutting 
into slates, it is loaded into waggons and 
taken to the dressing sheds. ere the 
splitter, seated on a low stool, and pro- 
vided with thin chisels with broad fine 
edges, takes one of the blocks of slate and, 
having examined it, rests it against his left 
thigh. With one of his chisels, or splitters, 
he makes two or three cuts in a line, using 
a wooden mallet bound with iron. The 
sphtter is then sent well into the block, 
which begins to split, and a second chisel 
is mserted, the two being then worked back- 
wards and forwards until the block divides 
into two pieces. This process is repeated 
until the slates are sufficiently thin, but 
as they approach the merchantable state 
greater care is necessary, splitters being 
sometimes inserted at the side and the 
block carefully humoured by the workman. 
As the latter reduces the slates to the 
proper thinness he places them on his 
right side, whence they are taken by the 
dresser. The latter sits with a wooden bench 
in front of him, to which is affixed a steel 
bar or frame, on which he rests the slates 
while he trims the edges straight by means 
of a long knife. A notched stick with a 
nail or a spike at one end serves as a 
scriber to mark the dimensions of the slate, 
and it is the business of the dresser to 
get the largest finished slate he can out of 
the rough split. Machinery is employed at 
some quarries for sawing and working up 
slabs, and for cross-cutting the blocks, so 
as to provide asmooth edge for the splitter, 
whose skill and tact in humouring a block 
so as tu obtain a good split is beyond the 
powers of a machine. Mr. Davies gives 
full lists of slates, and ample details of the 
cost of working a quarry. He believes there 
is ample scope for the profitable employ- 
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ment of capital in the work, if accompanied 
by good management; and instances, as a 
notable feature of the tradein North Wales, 
the number of private owners of quarries 
who have built up their own fortunes by intel- 
ligence and energy. The Festiniog narrow- 
gauge railway opened the way for the 
introduction of the locomotive into the 
mountainous parts of Wales, and with the 
means of rapid transport, old quarries are 
being re-opened, and neglected sites re- 
explored; for the supply is not equal to 
the demand, and the price is consequently 
sufficiently high to tempt the most cautious 
capitalist to speculate in a slate-quarry. 


CHIEF PHENOMENA OF THE THREE 
PRIMARY STATES OF MATTER. 
By J. Dovauas Scorrern. 

Part II. 

(Continued from p. 285). 

HE fact is well established that any two 
gases, no matter how little disposed to 
enter into true chemical combination, placed 
in separate vessels and furnished with a chan- 
nel for effecting inter communication, will 
gradually displace each other; and, further, 
that this result will ensue notwithstanding the 
intervention of a diaphragm consisting of 
either parchment, plaster of Paris, or burnt 
clay. Indeed, some experiments made by my- 
self appear to afford ample evidence that at 
high temperatures the material of the diffu- 
sion-cell ‘‘may even be of wrought or cast 
iron.” 

Researches directly bearing upon this sab- 
ject have clearly shown that the rate at which 
vapours mutually commingle is susceptible of 
accurate mathematical demonstration—that it 
is exactly in the inverse ratio of the square 
roots of the densities of the respective vapours. 
For tke present I will assume that my readers 
possess some knowledge relative to “ specific 
gravity” and * density!“ we will shortly 
examine these important properties im detail. 
The phenomena of diffusion constitute a sub- 
ject of extreme interest to the student of 
physical science, and may be exhibited in 
several ways, of which the following method is 
perhaps, the most easy of practical appli- 
cation 

Having selected a glass tube of aniferm bore, 
1 metre long, and having a width of about 1 
centimetre, we will proceed to secure to its 
upper extremity by means of a tightiy-fitting 
cork a glass cylinder of about 1 decimetre in 
length and 4 centimetres wide; we must ren- 
der the intervening cork disc at the bottom of 
the cylinder completely gasproof by a coating 
of melted sealing-wax. 

Now let us invert the tube aad allow the 
wide end to dip into a magma or thick paste of 
plaster of Paris and water toa depth of about 
8mm. In about ten minutes the cement will have 
set; the tube must then be removed, and if it 
be placed aside in a warm room for a couple of 
days, we shall, in this way, be in possession of 
a porous plug, or diffusion-cell,” by means of 
which we can examine many of the interesting 
effects which display. Let us in the 
next place fill the cylinder and tube with water 

which may be coloured by the addition of a 
ew spangles of permanganate of potash), and 
then proceed to pass in hydrogen at the 
lower end until the water is displaced to about 
the middle of the slender portion. While we 
are charging the tube the porous plug must be 
protected by a closely-fitting cap of tinfoil, in 
order to prevent the premature escape of the 
hydrogen. Upon removing the cover we shall 
find that the water will quickly rise, thus 
apparently effecting solution of the gas. If the 
experiment had been made with a wider tube, 
completely filled with hydrogen, and having a 
porous plug at its upper extremity, the water 
would rapidly have risen to a height of more 
than two-thirds from the bottom. Suppose, 
now, that we adapt to the narrower tube a 
small porous battery cell in place of the cylinder 
just employed, using the same precaution in 
regard to the sealing-wax; let us, then, pass 
up hydrogen under a bell-jar inverted over 
the cell, and carefully observe what takes 
place. Gas immediately escapes from the lower 


extremity of the apparatus; the hydrogen, 
in fact, permeates the porous walls of the diffu- 
sion-cell much more quickly than the air can 
diffuse in the contrary direction—i.e., outwards 
—and the latter is therefore expelled at the 
lower orifice. 

Directly the bubbles cease to escape let 
the bell-jar be lifted away; the water at once 
commences to rise as before, in consequence of 
the tendency on the part of the hydrogen to 
diffuse into the atmosphere. The vapour 
which we have used is one very much lighter 
than air, and in our second experiment bubbles 
of air escaped from the tube. Were we to sur- 
round the porous cell by a gas heavier than air, 
the water would rise—as in the first experiment. 
This double effect holds good for all cases, the 
rise and depression being proportional to the 
densities of the several vapours. In our first 
and third arrangement, as a matter of fact, 3'8 
measures of hydrogen diffused outwards, while 
but one measure of air entered in the opposite 
direction, and the water therefore rose in the 
tube. What we require to do is to divide unity 
by the square root of the specific gravity of 
any given gas, and the fraction so determined 
gives us the required rate of diffusion of such 
gas. For example, the specific gravity of 
oxygen is 1°10563, and that of hydrogen 0 0691. 
These numbers are to each other as 16: 1, 
while the square root of 16 = + and that of 
1=1. 


rate at which hydrogen diffuses into an atmos- 


phere consisting of pure oxygen, is as 4: 1, or 
we thus learn that the rate at which 4 measures 
of hydrogen will pass into the atmosphere of 
oxygen is identical with that at which one mea- 
sure only of oxygen travels in a contrary direc- 
tion—that is, inwards; and such, too, is really 
the case. Again, the specific gravities of air 
and hydrogen are respectively 1:0 and 0:0691, 
and their rates of diffusion are, therefore, equal 
1 1 1 

That is, 3:8 volumes of hydrogen pass into the 
air, whilst only one measure of the latter is 
being simultaneously diffused into the hydrogen. 
Other examples will readily suggest themselves 
to my readers if they but bear in mind the 
simple process of calculation that is requisite in 
The phenomena of diffusion are of 
especial interest, seeing that by their agency a 
tt of the ventilation of dwellings is 

We will now pass to other conditions 
of the gaseous state. Let us take a copper 
flask furnished with a stop-cock in some part 
of its neck, and, having exhausted the air from 
within it, ascertain its exact weight, calling it 
a. Next allow air to pass in and again deter. 
mine the weight, which will, of course, have 


each case. 


great 
effected. 


increased. Callitnowa+ b. Then 4 (a + b) 


— 4 = b will be the weight of the contained 
do this numerically as 
Grant that the flask alone weighs 100 
grams, and that when filled with air—abso- 


We will now 


air. 
follows. 


lutely dry—it weighs exactly 101 grams, then 
the weight of the air alone is clearly equal to 1 


gram. We will now fill our flask with abso- 


lutely dry oxygen. It weighs 10110563; 
the weight then of oxygen contained will be 
represented by (101°10563 — 100) = 1:10563 
grams: so that we find oxygen to be heavier 
—bulk for bulk—than ordinary air. Fill the 
flask with absolutely dry hydrogen, and it 
weighs but 100-0691 grams, and the weight 
of one measure of hydrogen is therefore equal 
to 0:0691 grams, or the 1-1447th part of the 
weight posseased by a similar bulk of air; it is, 
then, very much lighter than it. The list might 
readily be extended, and we should find that 
each vapour—simple er compound—has its own 
or “ specific” weight when compared with the 
known weight possessed by an equal volume of 
dry air. It is necessary to remark that the 
gases must be deprived of every trace of 
moisture prior to being subjected to the process 
of weighing, and that the estimation must 
either be made at the “standard temperature 
and pressure” (0° C., and 760mm. bar.), 
or the requisite reductions (v — 276 

(v = 7600 subsequently performed in order 


to obtain strictly comparable results. Now, 
the ascertained weight of any volume of a 
vapour as. determined against the known 


From an examination, then, of these 
ratios in theirinverse order, we concludethat the 


weight of an equal bulk of dry air is expressed 

as the “ specific gravity ” of such vapour. We 

at once perceive, therefore, that the specific 

gravity of oxygen = 110563, and that of 

hydrogen = 00691. Similarly, the specific 

gravities of z, y, = a, b. o. Suppose, now, 

that we take a vessel of such a size that it will 

contain (at 0° C. and 760 mm. bar.) a volume 

of hydrogen weighing exactly 1 gram; its 

capacity will be equal to 11°19 litres, and for 

this reason the above is termed one gas volume, 

If the vessel be filled with oxyyen it weighs 

16 grams; if with chlorine, 35°5 grams;- 
with nitrogen, 14 grams; and if with car-. 
bonic acid (carbonic anhydride or carbon di- 
oxide), 22 grams: so on also in regard to the 
other gases. Thus, then, by subtracting in 

each case the weight of the vessel itself we 

shall obtain a series of values representative of 

whatare termed the relative weights or densities 

of the respective vapours ; so that when speak- 

ing of gases it is usual to say :— 


Sp. gr. of oxygen = 1°10563 
Rel. wt. „ 8 = 16; also 
Sp. gr. of hydrogen = 0:0691, 
Pi, a j 95 = 1: similarly. 
Sp. gr. of z, y, z = a,b,c, 
Rel. wt.,, „ = a,b}, cl. 


We have just seen that at 0° C. and 760mm. 
bar. ‘11°19 litres of hydrogen weigh 1 gram.” 
In actual practice, however, it i3 a great deal 
more cenvenient to adopt as the unit of weight 
for gases the measure of only 1 litre of hydrogen 
. 1 : 
that is to say (i) 0°08936 gram, or 
89:36 milligrams. To this quantity the name 
of the “crith” is given, and it will be ad- 
visable at once to determine the uses 
to which this last factor can be turned. Let it 
be required to determine the weight of any 
volume (say 1 litre) of a gas at some one tem- 
perature and pressure. We need merely 
multiply the “crith of hydrogen” by the 
“ relative weight” of such gas, and westraight- 
way achieve the required result. Again, if we - 
require to find the weight of any given volume 
other than 1 litre, we first multiply the crith 
of hydrogen by the relative weight, and then: 
the product so obtained by the volume of the- 
vapour in question. For example, required 
the weight of 1 litre of hydrogen at 0° C., and 
760 mm. bar.? Answer: It will be equal to 
0:08936 gram, or 8936 milligrams. Again, 
what is the weight of 1 litre of oxygen? 
Answer: 1 litre of oxygen = (89:36 x 16) = 
1429:76 milligrams, or 1:4298 grams. 

Let us now ask: What is the weight of 4} 
litres of nitrogen? As 4ł = 4°75, therefore. 
(89 36 x 4°75) x 14 = (42446 x 14) = 5942:44 
milligrams, or 594244 grams is the weight 
sought. To prove the foregoing result by pro- 
portion : 

4°75 litres : 5:94244 grams :: 11:19 litres : z 
= (5'94244 x 11°19) + 4°75 =13°999 grams; and 
the latter is mathematically equal to 14 grams, 
the known weight of “one gas volume” of 
nitrogen, vide swpra. Finally, I measure out 
1,000 cub. centim. of chlorine at 17:5° C., and 
740 mm. bar. What volume vill it occupy at 
© C., and 760; and what will be the weight of 
such volume ? 

(A). To correct for standard temperature : 
273° + 17:5° : 273° + 0° :: 1,000 : # = (273,000 + 
290°5”) = 989°75 cub. centim., the required bulk 
of vapour at 0° C. 

(B). To correct for standard pressure: 
(740 x 939°75) + 760 = (695,415 + 760) = 915 02 
cub. centim., or 091502 litre, the required 
bulk at 760 mm. bar. 

Then as the “relative weight” of chlorine - 
=35°5, it follows that 1 litre of chlorine weighs 
exactly (0°08936 x 35°5) = 3°17228 grams; also 
0°91502 litre of chlorine must weigh 0:08936 x 
(091502 x 35°5) = (0:08986 x 82'48321) =2-9027 
grams. From the preceding example we learn 
that the primary measure of 1,000 cub. centim. 
(= 1 litre) of gas taken becomes reduced to 
915 ˙02 cub. centim., or 091502 litre at 0° C. and 
760 mm. bar.; and, further, that the weight of 
our vapour is then only equal to 2 9027 grams. 
It follows from this that if our calculation be 
correct we are furnished with the data whereby 
we can re. caloulate the relative weight” of 
chlorine, for previous working has shown us 


‘that “1 litre of chlorine weighs 3:17228 grams.” 


Thus, by proportion (A): 
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1 litre : 317228 grams :: 11°19 litres : 2, 
where z = (3°17228 x 11:19) = 35°4978132 
grams. (B.) 0°91502 litre : 2:9027 grams :: 
11°19 litres : x, where z = (2°9027 x 11:19) 
+ 0°91502 (32°481213 + 091502) 
35°4978175. Inasmuch as the relative weight 
of chlorine is invariably expressed to the first 
decimal place only, it is evident that each of 
the foregoing results is again mathematically 
equivalent to 35:5—i.e.. the known relative 
weight in question. Bearing in mind the 
observations I have but just made, my readers 
will experience no difficulty in apprehending 
the following methods of calculation in refer- 
ence to the constitution, specific gravity, and 
relative weight of steam or water vapour. 
Steam is a compound gas consisting of two 
parts of hydrogen and one part of oxygen by 
measure, or two parts of hydrogen and sixteen 
of oxygen by weight. If the two gases, in the 
above proportions, be heated to above 100° C 
before, and such temperature be maintained 
subsequent to ignition,“ the volume of the 
resulting steam will always be exactly equal to 
that of the hydrogen present in the gaseous 
mixture. 

Thus 2 litres of hydrogen and 1 litre of 
oxygen unite to form 2 litres of water vapour. 
Chemists, therefore, agree to represent the 
constitution of water symbolically by H,O, and 
say that 16 grams of oxygen combine with 2 
grams of hydrogen to form 18 grams of water 
or steam. Now, if we convert 9 grams of 
water into steam at 100° C, it occupies a volume 
exactly equal to that of 1 gram of hydrogen at 
a similar temperature and pressure; therefore 
the relative weight or density of water gas 
must be 9, because we find thata given bulk 
of steam weighs nine times as much as an equal 
bulk of hydrogen. Also the“ specific gravity ”’ 
of water vapour is 0°6219—that is to say, the 
weight of a given volume of steam determined 
against an equal bulk of dry air at a similar 
temperature and pressure, and weighing 1 
gram, is equal to 06219. This clearly follows 
from the fact that the specific gravity of 
hydrogen, multiplied by the relative weight 
of steam, furnishes the above quantity—that is, 
(00691 x 9) = 06219. With a few special 
exceptions, the fact is established that the 
densities of all the elements known in the 
gaseous state are identical with their atomic 
weights.” From this we deduce the assumption 
that the atoms in the gaseous state all 
occupy the same space.“ By the term molecu- 
lar weight” is meant the united weights of given 
bulks of elements combining together to form a 
compound gas, and it is found in regard to such 
a vapour that its density is only one-half of its 
molecular weight; or we might say that the 
smallest conceivable portion of a compound gas 
occupies a space equal to that taken up by two 
atoms of hydrogen. We get thus another illu- 
stration of the fact already stated—i.e., that 
„the density of steam is 9, because we now 
perceive that the “ molecular weight ” of steam 
is 16 + 2 (= 18), and 18 + 2 = 9 as before. 
Similarly, too, the density of hydrochloric acid 
is 36:5 + 2 (= 18:25); that of carbonic acid, 
44 + 2 (= 22); of ammonia, 17 + 2 (=8'5), 
and so on in respect of other compounds. The 
above law also possesses exceptions, but it is un- 
necessary to detail them for present purposes. 
Let us now ascertain what volume of steam at 
100° C. we could obtain from, say, one litre of 
water, when the barometer stands at 760mm. 
We actually know that 1 gram of hydrogen 
at 0° C. and 760mm. = 11°19 litres” — that is, 
“1 gas volume,” and that at 100° C. this will ex- 

l 100 5 
pand to 11·19 + ( Sarde * 19) 15:3 litres. 
We further know that 9 grams of water 
will, at 100° C., supply precisely this bulk of 
vapour. As the litre is equal to 1,000 cub, 
-centim., our calculation becomes one of 
extreme simplicity, for, solving tne question by 
proportion, we say :— 


grms. litres. grms. litres. 
9 : 153 :: 1,000 ( 1. 000 cub. centim.) : z, 


where z = (15,300 + 9) = 1,700 litres. Hence 
we see that each cubic inch of water is capable 


* Oxygen and hydrogen do not unite to form water.gas 
save when subjected to the action of an electric discharge 
or that of ordinary flame; when they do combine, how- 
ewer, a degree of hoat is instantaneously generated, 
treater than that resulting from any other species of 
obemioal action. 
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of yielding nearly a cubic foot of steam, seeing 
that there are 1,728 cubic inches in a cubic foot. 
I have purposely confined myself to the estima- 
tion of the volume of steam liberated at 100° C., 
whereat the tension of the gas is such as 
exactly to sustain in equilibrio a column of 
mercury = 760mm. (nearly 15lb. on the square 
inch of surface); but it must be distinctly 
understood that water passes into vapour at all 
temperatures, even from ice itself. This effect 
may be observed by means of a thin bladder 
containing a little ice and ice-cold water. If it 
be placed under the exhausted receiver of an 
air-pump the elastic force of the vapour rising 
from the liquid will suffice not only to dilate 
the bag, but even to raise a small weight theo- 
retically 1°50z,) resting on its upper surface. 
Mercury also, placed in a massive oak trough 
in vacuo, will exude through and bedew the 
sides and bottom of it with bright globules of 
quicksilver, proving that it, like the water 
vapour, was previously held in situ by reason of 
the atmospheric pressure. The sole difference 
between these two cases is, that the steam is 
restrained by a downward, the mercury by a 
contrary, pressure on the part of the air. A 
short comparative sketch of “ vapour tensions 
may here prove of interest to some of my 
readers :— 

The force of steam at 32° F. 1-50z. sq. in. 


99 » = 2°75 5 
pa 100° „ = 13-0 j3 
55 150° „ = 4 0lb. „ 
2 180° ry = 7:5 2 
š 212 „ = 150 “a 
» 250° „ = 300 ” 
39 272° » = 450 25 


55 290 „ = 600 52 

Reverting now to our previous determina- 
tions in reference to the specific gravities of 
gases, let us examine a subject of considerable 
interest—namely, aérial flotation. Suppose 
that we have a circular balloon of, say, 35ft. 
diameter, what will be its ascensile power at 
ordinary temperature and pressure when filled 
with pure hydrogen? The capacity of such a 
balloon would be, in round numbers, 22,000 
cubic feet.“ Now at 0° C., and 760 mm. bar, 
water is 773 times as heavy as air; also at 
1575 C. (=60° F.) 1 cubic foot of water weighs 
1,000 oz. (= 62:51b.). It follows, then—disre- 
garding the extremely slight expansion of the 
water between 32° and 60°, and taking the 
density of air for the latter temperature at 
1-800th—that 22,000 cubic feet of air = 22,000 


x Cao) = (22,000 x 1°25) = 27,500 OZ., or 


1718°75lb. (= 15°34cwts.) ; but as the specific 
gravity of hydrogen = 00691 (that is, the 
1 — 14°47th), an equal bulk of this gas would 
only weigh (1718:75 x 0:0691) = 118:771b. 
Then (1718:75 — 118:77 = 1,600lb., or 14:28 
cwt., is the value of the ascensile power of the 
balloon. The weight then of 22,000 cubic feet 
of hydrogen is evidently = (118°77 + 112) = 
106 t. From these simple facts we learn 
that were the balloon and its gaseous contents, 
together with car, ropes, grappling irons, tbe 
aéronauts, their apparatus and ballast, to weigh 
exactly 15:34cwt., the entire system composing 
it would be in equilibrio with the surrounding 
atmosphere, and would therefore refuse to 
ascend except ballast were first thrown out. 
The balloon and air would, mass for mass, 
possess a common density. But any nett 
weight not greater than 14280 t. would not 
only be supported, but even carried aloft. 
The foregoing subject is also of especial in- 
terest on account of the confirmatory eviderce 
which it affords relative to the gaseous laws of 
Mariotte and Gay-Lussac, and I somewhat 
recently treated of this question in another 
publication. Feeling that it would be diff- 
cult to treat at greater length concerning the 
gaseous state without entering too far upon the 
domains of chemical science, I deem it expe- 
dient to bring this portion of my subject toa 
close. Trusting that it may prove of interest, 
and perhaps slight service, to at least a few, I 
beg to intimate my intention of considering, in 
my next paper, tke leading features by which 
the liquid state of matter is characterised. 


„Actually 22,459°3 eubic feet, becanse the contents ofa 
sphere = 4-3rds of 22-7tha of the cube of the radius nearly. 

+ See “A remarkable halloon-voyage.” Echo, April 23 
of the present year, in which severnl effects bearing upon 
the gaseous statu are more particularly explained. 


HOW TO CHOOSE (OR BUY) A 
PIANOFORTE. 


1 is perhaps no other class of manu- 
factured goods the prices of which vary 80 
much as pianos, and though it would be unjust 
to deny tbe intrinsic value of the higher-priced, 
it must yet be admitted that for all practical 
purposes another may be quite equal at perhaps 
one-quarter the price, but while, as a rule, the 
dearer article may be thoroughly depended upon, 
in the cheaper this characteristic is unfortu- 
nately the exception. As, however, with many 
the only option is between the latter or none, a 
few hints on how to choose a good one may not 
be out of place. There are no doubt makers 
who, hoping to become known, conscientiously 
turn out reliable work at low prices, and there 
are also others to whom fame is not so desirable, 
and who modestly repudiate their productions 
by adopting the trade-mark of a known though 
generally obsolete firm. A peculiarity of the 
last-named is a knack they have of making 
cc second-hand ” instruments to order. Numbers 
of these are advertised in the daily papers as 
having“ been in use only for a short time, and, 
from a variety of melancholy causes, are “ to be 
disposed of for one-half their original cust.” It 
would certainly very much astonish outsiders if 
they could only see how large a number of these 
instruments the widow” manages to dispose 
of in this way, notwithstanding the age and 
frequent exposure of this trick. Some, again, 
are sold as forfeited pledges, and others find 
their way to the lower-class auction rooms; and 
finally, as has been wittily observed, a majority 
of them go to—pieces. The intending pur- 
chaser will, therefore, readily understand how 
greatly it is to his interest to disregard these 
tempting baits, and to buy only of an estab- 
lished dealer or maker, who will be responsible 
for the quality of the instrument sold by him. 


The chief points to be considered in the selec- 
tion of a piano are its durability, tone, and 
touch. As to appearance, the buyer will, of 
course, please himself, but in the workmanship 
of the case much may be found that will help 
to decide its character. There is a saying that 
“ the outside is of no consequence if the inside 
is good.” This is no doubt true, but a good 
piano, like a good watch, is rarely put in a bad 
case; it will therefore be as well to notice 
closely the outside finish, and if any sign of 
rough work is perceived, not to risk becoming 
its possessor. I do not mean by this that it 
should be very elaborate, rather, indeed, the 
reverse, for a cheap piano covered with carving 
and of flashy appearance is, if anything, to be 
mistrusted. But, however plain it is, such work 
as there is should be good, and bad joints filled 
with cement and glazed over with polish may 
be taken as a sure indication of like defects in 
the more important parte of the interior. At 
the same time there is no reason why the eye 
should not be pleased as well as the ear, so that 
there is no need to go to the other extreme of 
supposing that it is only the ugly which is 
necessarily good, for, thanks to the introduc- 
tion of machinery and division of labour created 
by the enormous demand for cheap pianos, 
such ornaments as perforated panels, carved 
cabriole legs, and mouldings are now tarned 
out so cheaply as to form only a very small 
item in the proportionate cost. With regard to 
the important qualification of durability, it is 
impossible for any but the maker to pass any 
opinion. The buyer had better, therefore, place 
himself entirely in his bands, but in the matter 
of tone he ought to be able to discriminate, and 
here I would advise that sweetness be not 
entirely sacrificed to power, for if the tone is 
what is termed brilliant when new, it will 
speedily degenerate into harshness as the 
hammers harden by wear. A pleasing mellow 
tone, with well-sustained vibration, is that 
which wears the best, and will eventually de- 
velop into volume, which is the quality most to 
be desired. The next item, and one claiming 
serious attention, is the “touch,” for on this 
depends in a great measure the pleasure and 
comfort of the performer. It is to be under- 
stood that we have at present the plain 
“ hopper” action only under consideration, 
which, for hard work and simplicity of move- 
ment is perhaps tobe preferred. The depth of 
the touch should not exceed 5-16ths of an inch 
to a hammer motion or blow of Zin. These 
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ducing a burr or backward curve in the teeth, 
which speedily wears or breaks off in the 
rough work to which a file is put. Figs. 2 and 
3 show the form of teeth actually found in files, 
and that which is theoretically perfect. In 
Fig. 2, which is slightly exaggerated, the 
cutting faces of the teeth instead of looking 
straight to the point of the file, appear to be 
studying the ceiling, as if afraid of looking at 
the piece of iron they are called upon to scratch. 
In Fig. 3, on the contrary, the teeth face the 
work, and are evidently strong-backed. It will 
be readily understood the teeth of Fig. 2 are 
more liable to break than those of Fig 3, but it 
is not so obvious why the impinging of a jet of 
sand upon the teeth should improve even a new 
file. It might be supposed at first sight that 
the sand would abrade the teeth equally all 
over, and so leave the file in much the same 
condition as before; but those who have 
worked the sand-blast, and know what a very 
slight covering serves to protect glass from its 
influence, will readily understand that the 
angles at which the particles of sand strike the 
file and the elasticity or resistance of the latter 
are important conditions in the satisfactory 
working of the process. The jet of steam and 
sand is directed against the backs of the teeth 
at an angle of from 10° to 15° from the face of 
the file, and the effect is represented with but 
little exaggeration in Fig. 3, the tops of the 
Hii 
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distances are often increased, since by so doing 
the hammer acquires increased momentum, and 
consequently brings out more tone. But as this 
is at the cost of increased friction, the wear of 
the parts is greatly accelerated. The cutting 
of the hoppers and their respective checks may 
now be examined. To test the accuracy of the 
first, notice that there be no play between the 
top of the hopper (which, it will be seen, is 
blackleaded and burnished to reduce friction) 
and the lever immediately above. To prove the 
checks, press down quietly a few consecutive 
keys, and carefully watch the motion of the 
hammers. These should barely touch the strings, 
and then fall (in a line) about żin. from them. 
Particularly note, during this operation, that 
there requires no increase of pressure, as the 
hammers near the strings for this would indi- 
cate that the “stickers” were hinge-bound, the 
effect of a hard, inelastic quality of hinge 
leather. In pianos of a low price this fault is 
not uncommon, and its effects on the fingers of 
the performer are most unpleasant. It may be 
said that this will disappear with playing, and 
no doubt it sometimes does, but I have, on the 
other hand, known instances where it has been 
just as bad after many years’ use, and found the 
only remedy to be an entire new set of hinges, 
so that it will be advisable to have it corrected 
before purchase. Finally, the method of string- 
ing is worthy consideration In instruments of 
the class under notice I think a bichord is pre- 
ferable, unless it may be for about one octave in 
the treble, principally because the tension and 
consequent fear of collapse is then at a mini- 
mum. Neither do I think, as is generally 
supposed, that a trichord is any improvement 
to the tone. At first sight it may appear un- 
reasonable to doubt this, but it must not be for- 
gotten that though there is an extra string to 
sound, yet owing to the further division of the 
blow each string is struck with less force. The 
effect, also, of extra weight on the vibration of 
the soundboard must not be underrated. In 
actual practice I have found that, other condi- 
tions being equal, a bichord has an equal 
volume, und possesses a purer quality of tone 
with longer vibration, while—and this is cer- 
tainly of some consequence—it is easier, and less 
costly to tune.* W. H. Davies, Liverpool. 
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SHARPENING FILES BY THE SAN D- 


BLAST. 

A METHOD of utilising the sand- blast for 
the sharpening of files has been recently 
devised, and promises to become of no little 
value in engineering workshops. The patentee 
in the United States is, we believe, Mr. M. A. 
Richardson, of Bridgeport, Conn., but the in- 
vention is underst to be that of Mr. 
Tilglumann, the original introducer of the 
sand-blast. Various methods of re-sharpen- 
ing new files have been tried, including 
pickling in acid, but the only satisfactory 
method is to have them re-cut, and from an 
economical point of view it is doubtful whether 
any advantage is obtained by those who send 
files to be re-cut, over those who either sell or 
utilise them for other purposes when worn out. 
In Fig. 1 the general arrangement of the sand- 
blast re-sharpening process is shown, the bench 
or table or carriage on which the file is secured, 
and which supports the gear for moving the 
file to and fro, and at the same time imparting 
a side to side motion, being omitted. S is the 
steam-pipe connected to the branch supplying 
the injectors, which draw up the sand from the 
pail and force it against the file held in a 
clamp, as shown. The steam, sand, and water 
are received in the tube, T, shown passing 
through the partition or wall, whence they fall 
down to the pail or ether receptacle. Thesand 
is fine, and is specially prepared for the pur- 
pose by washing. It is mixed with sufficient 
water to form a very thin mud, and after a 
time must, of course, be entirely renewed. 
Before describing the results of experiments 
made with the process, it will be advisable to 
examine a file as a cutting instrument. No 
process has yet been devised for cutting the 
teeth of files theoretically perfect, the tools 
employed for the purpose invariably pro- 
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teeth being cut a way, leaving a sharp firmly- 
supported edge. The wear of these might be 
represented by drawing a straight line just below 
the points or edges of the teeth, and it will then 
be easily discerned that the effect of a second 
application of the sand-blast will be to remove 
the metal from the backs of the teeth until the 
flat places have given place to a sharp edge. 
Many workshops in New England, especially in 
Connecticut, have adopted it, and at least one 
large manufactory has obtained a license to 
apply it in the finishing of their files. Ina 
trial of the cutting power of the sharpened 
files, as compared with the ordinary tool, one 
side of a 10in. bastard was used to file a piece 
of clean weighed wrought iron, care being 
taken to make the strokes equal in every 
respect. The number of strokes and the 
weight of metal removed were then noted, and 
the other side of the file, which had meantime 
been submitted to the sand-blast was employed 
to make an equal number of similar strokes. 
The result was that double the weight of 
metal was removed by the sand-blasted side. In 
further experiments, after several re-sharpen- 
ings, the one side of the file demonstrated its 
superiority by cutting as much metal as six 
sides of files to which the blast was not ap- 
plied, cutting at the same time about half as 
fastagain. A few seconds suffices to re-sharpen 
a newly-worn file ; but as the file is successively 


© This paper will be followed by another on How to 
Make a o, with illustrations, finisbing with advice 
on tunin; and casual repairs. 
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worn down and re-sharpened, the duration of 
the sharpening process increases, until the 
blast fails to be effective. The file can then be 
re-cut in the usual manner. The new process 
bas already attracted some attention, and we 
shall, no doubt, soon hear of its adoption in 
this country, with details of further experi- 
ments. 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.* 


By Jonn WATSON WARMAN, 
Associate of the College of Organists, London. 


PART I.—GENERAL TREATMENT IN 
MANUFACTURE. 
i. POSIT or HARD Browekrs. We first 
consider the Lever Blower, and that of the 
Fixed kind only, as this may, perhaps, be re- 
garded as the most common, and at the same 
time subject toa large amount of variation; bear 
in mind that in this description the term Front 
always means that face or portion at which the 
Claviers are placed. 

j. When the main beam itself furnishes the 
Lever the placing of the latter will at once 
be determined, not only as to position of Beam, 
but as to which end of the latter is to be con- 
tinued to form the Handle ; for the Down-stroke 
should, of course, be the heavier, and to accom- 
modate this one of the Feeders is larger than 
the other. But asthe Bellows should always 
be designed with reference, among other things, 
to their convenience of Blowing, it will be as 
well here to point out the advantages of the 
various placings. There are three positions 
which the Handle may occupy while itself re- 
maining the Main-beam of the Action; these 
are at Front, Side, or Back of Instrument. 


k. The posit at Front is only necessary when 
no other point practicable; as in cases when 
Organ fits, complete, into a recess, and there is 
no chamber available beneath. An instance 
occurs at St. Margaret’s, Canterbury (a lovely 
Instrument by Gray and Davison). The only 
practical advantage of this method is, that it 
makes the teacher really independent of the 
caprices of an “odd” or “chance” blowist ; and 
even this ceases as soon as by enlargement of the 
Bellows the Handle is thrown sufficiently away 
from the Claviers: the left side is generally 
preferable if it be contemplated to have a Foot- 
blower as well. The placing at Side is often 
resorted to by reason of there being no access 


to back; there is no objection to it except that 


arising from obstruction or ill-appearance, per- 
haps involving curtailment of pews, use of Cur- 
tains, &c. (see u, ante), The Handle will 
be either projecting directly at, or sidewise from 
a break or set inof, Case. The placingat the Back 
will almost always be a simple projection from 
the back; it is practicable, as a rule, wherever 
the necessary room is allowed behind the Organ. 
Where the Handles can be beneath the Organ 
no exact practical directions are necessary, as 
the blowist is not then in any way barred from 
any desired point along the Lever, and the 
Screening him from view must, of course, be 
insured. 

1. With regard to the Unfixed Socket Blower 
it is always under exactly the same con- 
ditions as preceding, the only difference being 
that the Slot in the Case will now only be re- 
quired wide enough to admit the shank of the 
Blowing Handle. 

m. The Unjized Elbowed Blower will never 
attach at Front of Instrument, always either at 
Back or Side; it is obvious that the chief advan- 
tage of this method is that the Handle becomes 
reversible, as with the Socket kind. As with that 
form, however, it is desirable, though not neces- 
sary, that two Feeders be used. When the 
Elbowed Handle is placed at the back, and 
there is yet not sufficient space to allow the 
blowist to be stationed there, it must extend 
beyond the Case, and the shank of the Elbowed 
portion be formed into a Socket; the Handle 
itself being provided with a short Shank in- 
serted into it and formed into a screw, so to 
insert firmly by screwing into the Socket of the 
Elbowed portion. When the Cranked Blower 
affixes at the side, the ordinary Thumb-screw 
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and Elbowed fitting will always be sufficient ; 
the object here is to provide a means of blow- 
ing either at Front or Back. 


m.m. It must always be remembered that 
where thereare two Blowing-pedals, one for each 
Foot, the Feeders should be designed for the 
right foot to have the heavier stroke, and this 
should agree with positing of Handle so that 
down stroke is the heavier; of course this applies 
to regular Handle, not a mere occasional one 
(see 6, k.). 


n. The posit of the Winch Blower is always 
very much restricted, as it may be considered 
essential that the Crank-shaft be in immediate 
connection with the Feeders ; thus the latitude 
possible practically amounts only to a choice 
of either end of Crank-shaft; or as to the level 
of latter, which may obviously be either over 
or under Feeders, the length of the Con- 
necting-rods being varied to any reasonable 
extent. The only other practicable departure is 
to place the Crank and Wheel (which latter now, 
remember, becomes necessary) so as to drive the 
Shaft by means of a Band; this arrangement, 
of course, involves two suitable Wheels, besides 
the Band, and the position of the Winch must 
still be confined toa line drawn at right angles 
with the Band-wheel on the Shaft. 


0. In summing up with reference to posit. of 
Hand-blower the following may be laid down :— 
1. It is extremely convenient for the teacher to 
be able to give a little wind while close to the 
Claviers at which the pupilis performing. 2. 
But this position, or any portion of the Front, 
is inconvenient for the regular blowist ; for, 3, 
the latter should be out of sight without neces- 
sity for putting up any screens, &c. 4. Where 
there are more than two Handles, and they be 
together (generally desirable, see on, q.), the 
Blowists shouid be also out of hearing, for 
chatter they will, as a rule. 5. That the blowist 
be spared unnecessary labour in reaching his 
work. 6. That he should be within proper 
hearing of the service. In Summary it will be 
more fully laid down how these may be secured ; 
it will be sufficient to observe kere that the 
necessary conditions are best fulfilled by placing 
the regular Handle at back, near one corner, 
with a supplementary one at side of Claviers. 


p. More than One Handle. It is now necessary 
to say a little about cases where there is more 
than one Handle. Of course this can only affect 
the regular Blowers; for, bowever large the 
Organ, the teacher's Handle, as I have 
termed it, can only supply a little wind, and if 
there be more than one Bellows, and they not 
connected, a portion of the Organ is all avail- 
able; but this is generally quite sufficient, or, if 
not, the connection is a very easy affair. But 
the position of the two regular Handles de- 
mands more consideration. If they be together 
the blowists will often talk; and if they be 
apart no single person can actuate the two 
without much inconvenience ; besides this there 
are sometimes practical difficulties in the way 
of placing the two together; then, again, the 
provision of communication (see 8, y.) will 
enable both Bellows to be supplied from one 
Handle. 


q Altogether, however, I am strongly in 
favour of placing both Handles together. Sup- 
posing there to be a best spot, as is, in fact, 
often the case, it is evident both Handles 
should obtain the benefit of it; talking can be 
prevented by proper discipline, and there re- 
mains the great advantage that a little wind 
can be supplied to whole of Organ by one per- 
son, without the necessity of connecting the 
Bellows, although he will have two Tell-tales to 
look at. It is true that the connection is a 
convenience to teacher’s Blower, but that is in 
all cases a mere makeshift; for playing, in the 
real sense of the term, the teacher can obvi- 
ously neversupply wind, exceptin such an Organ 
as would not require more than one Handle. 
Then, as to the difficulty of placing both 
Handles together, that may generally be got 
over by proper forethought in desi; :ning the 
Bellows (see a little further on). When the 
Bellows remain always connected, no Valve 
being used (see Bellows, 9, a.), there will, in 
case of the wind being “let out,“ always be a 
doubt as to which is the real culprit, and either 
this method or a Valve becomes desirable unless 
Haniles be together. 
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r. The best distance apart of the Handles 
will perhaps be 2ft.— that is, reckoning centre 
to centre; rather more than lft. 10in., there- 
fore clear between handles: latter better of 
equal projection from case. Where there is 
diffculty in giving this amount—as often with 
Handles that lie parallel with the flat of the 
Case, being made to project from the side of 
the set in designed for the purpose (see 18, k,)— 
the matter may be completely got over by 
having the Handles close together (that is, 
2in. clear between them), and one 1ft. 10in. 
longer than the other, the purchases of course 
proportioned accordingly: the two blowists 
will of course stand one behind the other; 
if but one be blowing, one hand will be on one 
Handle, and one on other. Observe in all cases 
where Handles are together the Bellows should, 
if possible, be so designed that the lighter 
actuator falls under the left hand of the single 
person blowing. 


8. With regard to the Winch Blower not the 
least of its defects is the impossibility of ever 
conveniently placing two of its Handles close 
together. Thus they can be posited so that they, 
at their nearest points, be the minimum of 
lft. 10in. apart, and in such case may be 
tolerably well actuated by one Blowist, pro- 
vided he turn them in contrary directions; and 
there is not as a rule any practical difficulty in 
arranging the Bellows, &c., with reference to 
this. But, then, when the second blowist comes, 
it is obvious that both Winches must be turned 
in one direction, or the two persons will be in 
each other's way, as they cannot possibly both 
operate in a space only lft. 10in. wide. And 
remember that though the Crank-shaft can 
easily be so placed as to admit of operating 
equally well in whichever direction it revolves, 
yet that this can only be done by having the 
strokein both cases diagonalinstead of (approxi- 
mately) syware with the Lug-motion (see AT- 
TACHMENT, 17, k.). In other respects the posi- 
tion of the Winch is of course under same rules 
as the Lever Handles. 


** HYDRAULIC ENGINE. 


t. CONSTRUCTION. In this description is in- 
cluded any motor actuated by Water; it will 
be only necessary here to notice three kinds— 
—viz., the Turbine, the Hercules, and the 
Cylinder. 

u. The Turbine may be at once dismissed, as 
its motion is so extremely rapid that an inter- 
mediary train of Band or Wheel-work will be 
required to furnish the desired comparatively 
slow motion, and then the noise of this and the 
hum of the Turbine itself will become in- 
superable objections. In addition to this there 
is the expense. The “ Hercules” is described 
as an engine on the Turbine principle, but 
slower in its action, and particularly adapted 
for Organ-blowing ; see Musical Standard, 1874, 
the London House for this 
Motor is 69, Prince’s-street, Leicester-square. 
The size is 2ft. square each way. I have not 
been able to meet with an instance of its adop- 
tion for Organ-blowing. The“ Brakell,” a 
form with oscillating blades, may also just be 
mentioned ; Patent No. 1,393; a.p. 1875. 


v. The Cylinder Hydraulic is the most 
common and best known; it consists simply of 
a firmly fixed Cylinder, containing Piston, with, 
of course, suitable Ports or Valves for the proper 
admission of the water to the alternate sides 
of the pistcn—the whole, both in construction 
and action, being very similar to the Steam. 
engine; a Counter and train of wheels ought 
to be attached for the purpose of showing the 
amount of water used. For the purpose of 
Automatic regulation there is provided a Valve 
or Cock, which, being placed in connection with 
the Receiver, will close (or sufficiently nearly 
so) when the latter has risen high enough, and 
so cut off water. 


v. v. It will be obvious that the Cock 
must be very light in its action, and this, if 
suitably constructed, it easily can; either the 
balanced or “ opposition surface” form, or that 
well-known kind—acting with a simple thumb- 
screw tap—known as the “high pressure” 
will answer perfectly well; the common form 
consisting of a slightly tapered perforated 
revolving plug is obviously unsuitable, from 
its tendeney to tighten: nevertheless, if accu- 
rately made and fitted, it is, n fact, often 


used. The Motor may have either one or two 
Cylinders, the latter, of course, preferable; the 
Duncan, which is by many persons of expe- 
rience considered the best form of Non-rotary 
Hydraulic, has in all cases two cylinders. The 
D Lea is also highly recommended, and is 
certainly very cheap, £10 the smallest size (see 
addresses, 41, I); it has, however, no register 
attached—the “ Duncan” has. The Bailey,“ 
lately advertised in the ENatisH MECHANIC, 
may be also mentioned as being very low in 
price. 

w. The Rotary Hydraulic differs in having a 
crank-shaft added, so as to convert the recipro- 
cating into a Circular or Rotary motion, as its 
name implies ; and to accomplish this perfectly 
it should have three Cylinders. The best form 
is said to be Brotherhood’s patent (see Liat 41, 
1), the next Ramsbottom's (see 41, 1) ; these have 
three Cylinders, and work with excellent 
smoothness, but both are expensive, the former 
particularly so. It may, I think, be confidently 
laid down that the Rotary form of Hydraulic 
will only be required when it is not possible to 
spare room for a Reservoir (see that Head; 15, o.), 
and it is also impracticable to shift the Feeders 
away from the Organ; nor does it follow that 
a Rotary will be absolutely necessary even then, 
though desirable: and as it is rare that 
neither of the before-mentioned expedients can 
be resorted to, it will easily be understood how 
very little used are Hydraulic Rotaries for 
Organ-blowing. And it must distinctly be 
borne in mind that there are many Organs at 
present driven by a Duncan,” without either 
a Reservoir of any kind or the Feeders 
farther from the Pipes than is quite usual. It 
may be mentioned here that a pressure of 25ʃb. 
to the square inch will require a fall of 65ft. 


x. For other Hydraulic Engines see Dep. of 
BOOT Portions, &c. (36, j.); also ENGLISH 
Mercuanic for Sep., 1875, page 46. Also here- 
after in Dep. of PATENTS. 


y. ATTACHMENT. The motion of the Feeders 
being Reciprocal or oscillating; and the action of 
the Piston also reciprocal, and at the same time 
continual, it follows that no Crank-shaft is 
absolutely required, the Piston thus being 
directly connected with the Feeders—that is to 
say, with, of course, any Beams, Cranks, Levers, 
&c., required to transmit the force in the re- 
quired direction; care always being taken 
that the Piston motion correspond exactly with 
that of the Feeder itself or intermediary Parts 
employed in actuating the latter. The fore- 
going refers to Non-rotaries; Rotaries are, a8 
already stated, provided with a Crank-shaft of 
their own; for attachment in this case the 
Engine-shaft must either be extended so as to 
carry the Cranks or Eccentrics which drive the 
Feeders, or Crank-shaft will be driven from the 
Engine-shaft by the usual Band; the latter 


method preferable if Fast-and-loose Pulley 
desired. 


2. For arrangement of Feeders, &c., for 
Reciprocating (Non - Rotary) Hydraulic see 
BELLows, &c. (6, d. and on). 


(To be continued.) 


IMPROVEMENTS IN THE MANUFAC- 
- TURE OF COLOURS. 
AS 


improved process for obtaining a violet 

ultramarine has been patented by M. 
Johann Zeltner, of Nuremberg, and as it may 
be utilised in the production of other colours, it 
is worth notice. The colour obtained is, 
according to the patentee, new, and is produced 
according to one method, in the following 
manner: — Ultramarine blue or green previously 
heated to 300° C. (572° Fah.), is subjected to 
the action of chlorine gas to obtain chlorous 
products of ultramarine. The ultramarine is 
first transformed by the effect of the chlorine 
into a green substance, and by further or con- 
tinued action into a dark red. The products 
thus obtained are then placed in water in a 
solution of carbonic acid or alkaline liquor or 
lye, and warmed. Then the chlorine combined 
with these products passes in the solution 
into the condition of chloruretted alkali, and at 
the same time appears the new ultramarine 
combination—that is to say, the ultramarine 
violet, which contains, combined with it, 
hydroxyl] instead of chlorine. 
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In a precisely analogous manner anhydrous 
sulphuric acid will produce on the ultramarine 
heated to about 150° C. (302° Fah.), a sulphur 
product of ared colour, which, when mixed with 
Carbonic acid, or a caustic alkaline lye, is trans- 
formed into an isolated alkaline sulphate and 
hydroxidised ultramarine violet. According to 
another method, the patentee modifies the 
above-described process by taking blue or green 
ultramarine and heating the same to 160° — 
180° C., and then introducing into the mass 
ultramarine chlorine (or other halogen), and 
steam. There will then be an immediate for- 
mation of violet ultramarine, hydroxide, and 
chloride of sodium, the latter of which is re- 
moved by means of water. According to 
another modification in the method of pro- 
ducing the colour, combinations of salts are 
employed, which, when heated in water, will be 
decomposed with chlorine or other substance or 
azote—such, for example, as the nitrate and the 
chlorate of ammonia. Should blue or green 
ultramarine be mixed with either of these com- 
pounds, as, for example, nitrate or chlorate of 
ammonia, and heated in water and a compound 
producing chlorine, and if this mixture is heated 
in accordance with the second process above 
described, an ultramarine violet hydroxide is 
obtained, and in transforming it by ammoniacal 
salts, a violet ultramarine amide. The corre- 
sponding salts which are formed are then re- 
moved by washing, and an insoluble violet 
ultramarine remains. According to the fourth 
method, the patentee takes blue or green ultra- 
marine, and heats the same to 160°—180° C., 
and submits it at the same time to the action 
of the following bodies—viz., an acid, an 
oxidating agent or water, either separately or 
in combination. The result of this process will 
be a more or less complete transformation of the 
ultramarine into a violet ultramarine. 


HARDENING AND TEMPERING.* 


By Josuva Ross, M.E. 


Gis CE the hardening of steel consista of firat heat- 
ing and then rapidly extracting the heat, it 
follows that this latter part of the process may be 
rformed otherwise than by the use of water—such, 
or example, as by placing the article in a current of 
cold air, or, if it is thin, by placirg it between two 
cold plates of iron. In these processes, however, the 
heat ts not extracted quickly enough to give a great 
degree of hardness; hence, cold plates are rarely 
used, unless in cases where straightness and truth 
are of primary importance, and where straightening 
rocesses to be applied after hardening, are 
inad missible. 

When extreme hardness is required, it is not un- 
common to quench the steel in mercury, which will 
harden to a much greater degree than water. 

To increase the efficiency of water, it is not un- 
usual to boil it, which draws off the air contained in 
it, and there is no doubt that the superiority of water 
which has been long used for hardening, is largely, 
if not altogether, due to its comparative freedom 
from air. 

The considerations which determine the most de- 
sirable degree of hardness or temper are whether re- 
sistance to abrasion, the capability of sustaining 
great pressure upon a fine edge, or elasticity, are the 
qualifications sought to he imparted. 

When elasticity is sought, tempering is absolutely 
necessary, because the degree of bardness accompany- 
ing elasticity is that represented in the colour tent 
by the shades of blue. But when the requirements 
include the element of strength (as is always the case 
in cutting tools, and is sometimes the case in articles 
hardened to resist abrasion), then the degree of 
temper is modified to accommodate the strength, for 
steel hardened right out, that is, made as bard as fire 
(without burning it) and water will make if, is some- 
what brittle and comparatively weak, but it resumes 
ita pormal strength as its normal softness is restored. 
Hence, if a cutting tool is of strong section, it is, in 
the best practice, hardened right out, but if it was 
found that the edge was, from excessive duty, liable 
to break off, it would be tempered to a straw colour, 
or still lower, even down to a blue if the require- 
ments for strength demanded it. It is self-evident, 
however, that since the cutting capability of a tool 
is mainly dependent upon its degree of hardness 
above that of the material to be cut, the harder a 
tool can be made to stand the duty without break- 

ing, the more and the better duty it will perform. 

There is, it ia true, a great difference of opinion 
with regard to the propriety of tempering many 

strong tools to a straw colour, especially in the case 
of planer tools for iron. Some of our most expert 
mechanics will temper such tools to a straw colour, 
while otbers, equally expert, will give them all the 


* From the Scientifie News. 


water—that is, harden them right out, and not lower 
the temper at all. There is among them all, how- 
ever, a common practice of using the full degree of 
hardness in the tool when the metal to be cut is 
bard, as is sometimes the case in even common un- 
chilled castings, and, since the harder the metal the 
more force it requires to sever it, it wonid seem thut 
a tool strong enough for the hurd metal should be 
sufficient'y so for the soft metal. On the otber 
hand, the tool ia sometimes male le -a kren for the 
hard than for the soft metal, and the diff: rence i 
the too! shape may give as much increase of strength 
as the increase of its hardness tends to weaken it. 


Here let it be noted that the difference of opinion 
referred to is not in any way due toa difference in 
the steel, for, of two men operating the same tools 
in the same machine and upon similar work, one will 
simply harden and the other harden and temper the 
tools. Let he who would excel, however, never use 
tools of a lower temper than that which he finds will 
safely withstand the strain, and never rest satisfied 
until, under equal conditions, he can use tools as 
hard as the best of others engaged upon similar 
work, for in most cases it will be found that an 
advantage of shape is the cause of being able to use 
a tool of increased hardness. 

Under equal conditions, and under any given pro- 
cess, steel hardened with the outer or forged skin re- 
moved, will be barder, though tempered to the same 
colour, than if that skin remained, which appears an 
anomaly, since it is universally oonceled that the 
forged surface is the closest-grained and most refined 
steel. An explanation, however, mav be found in 
the probability that the forged skin, or scale, 
operates as a separating film or lining between the 
metal and the water, retarding the extraction of the 
heat from the steel; but, be this as it may, it must 
always be allowed for in tools in which the temper is 
drawn to give strength. Suppose, for example, the 
conditions require that a tool be filed to exact 
shape before being hardened, and that the proper 
temper for that class of tool, if bardered with the 
forged skin on, would be a pale straw, the temper 
with that skin off would require to be about a coffee- 
coloured brown; or if, in the firat case, a deep 
reddish brown, then, in the second case, a clear 
reddish purple. 

The surface of a piece of steel that is thoroughly 
hardened always appears white, provided that its 
surfzce was not covered with any substance during 
the heating process, and if any dark places or 
patches appear, it is an evidence that in those parte 
the steel is not so thoroughly hardened. For most 
colour tempering, except it be for springs subject to 
excessive duty in proportion to their size and shape 
the presence of euch dark spots upon good refine 
cast steel, such as tool steel, is not of sufficicnt im- 
portance to appreciably impair the value of the 
tempering. If shear steel, blister steel, machine steel, 
or any of the common qualities of steel are used. the 
whiteness of the surface is, however, a sure indica- 
tion of the hardness of the steel, providing it was 
heated witb ita surfaces uncovered and quenched in 
water ; but if the surface of any stoel be coated with 
any of the substances sometimes used (and to be 
hereafter specified), to prevent decarbonisation, 
black or dark spots, will not be an indication of local 
softness. 

In large bodies of steel, the heat is not extracted 
from the internal metal sufficiently quick to harden 
the interior to the same extent as the exterior. 
Furthermore, it is often necessary to have a free 
current of water in order to extract the heat 
sufficiently rapidly to barden the exterior, because 
the internal metal supplies heat to the external, 
thus partly counteracting the cooling «ffects of the 
water. In such cases, however, the coldest of water 
under presaure, and, if practicable, with salt added, 
may be employed. 

In such sizes of steel as are used for cutting tools 
and instruments, it is not found that the internal 
metal is appreciably softer tban the external, pro- 
vided that the steel was heated equally all through. 


In articles tempered to any degree not lower than 
a red purple under the colonr test, it is not found that 
removing the surface after hardening alters the 
temper, or, in other words, articles not tempered (by 
colour) to a lower degree than a very light purple, 
appear to possess thcir degree of temper equally all 
through the metal; hence, subsequent grinding and 
polishing does not impair the hardness, unless the 
operation should heat them. But in all the degrees 
of temper represented in the colour test, the blue 
purples and blue, removing the aurface of the metal 
after tempering, will sensibly reduce the temper ; 
the amount of the reduction depending upon the 
depth to which the surface was removed. The differ- 
ence, however, will be found to be less in the case 
of refined cast steel than when the quality of steel 
is that ordinarily used for springs. It is stated to 
have been found by experiment that the bare re- 
moval of the blue tint from a pendulum spring by 
immersing it in weak acid, caused the chronometer 
to lose nearly one miuute in each hour. It is also 
stated as a well-known fact, that ench springs get 
stronger in a minute degree during the first two or 
three years they are used, from some atmospheric 
change; while springs plated with gold, silver, or 


an increased rate of motion would, of course, 


nickel, remain constant, though the covering or 
plating may be so thin as not to compensate for the 
loss of the blue surface removed for the plating pro- 
ee3s. Be that, however, as it may, certain is it that 
the elasticity of tempered steel is rapidly affected by 
various conditions. Thus the springs of engine 
pistons partly lose their elasticity in the eourse of 
tima, whether from the heat or from rusting, it is 
hard to say. Sprivgs operating under dry heat get 
barder, hut whether this is not due to the cryatallisa- 
tion of the metal, is an open question. 

It does not appear that the method of tempering 
uffeots the durability or elasticity, since the deteriora- 
tion mentioned applies to springs tempered either on 
hot plates of iron, in sand, in heated fluxes, or by 
burning oil, or blazing as it is termed. 


ORIGIN OF SOLAR AND SIDEREAL 
HEAT. 
By PROF. DANIEL KIRKWOOD. 


1 Quarterly Journal of Science for July, 1877, 

contains an able and interesting article by 
James Croll, LL.D., F.R S., on the age and origin 
of the sun’s heat. The theory of Dr. Croll may be 


regarded as a compromise between the mathemati- 
cians, represented by Thomson, Tait, and Newcomb, 
and the geologists of the uniformitarian school, re- 
presented by Playfair, Lyell, Darwin, &c. The 
principal points of this remarkable paper are :— 


1. That, as had been estimated by Sir William 


Thomson and others, but twenty million years’ heat 
could be produced by the falling together of the suu's 


mass. 

2. That not less than five hundred millions of years 
have been required for the stratification of the earth’s 
crust at the present rate of subatrial denudation, and 
hence that the gravitation theory ef the origin of the 
sun's heat is incompatible with geological facts. 

3. If we suppose two solid opaque bodies, each 
equal to half the sun’s mass, to fall together in con- 
sequence simply of their mutual attraction, the col- 
lision would iustantly generate sufficient heat to 
reduce the entire mass to a state of vapour. If, in 
addition to the motion resulting from their mutual 
attraction, we suppose the bodies to have bad an 
original or independent motion towards each other of 
202 miles per second, the concussion would produce 
50,000,000 years’ heat; a motion of 678 miles per 
second, together with that due to their mutual attrac- 
tion, would generate 200,000,000 years’ heat; and s 
velocity of 1,700 miles per second would generate an 
amount of heat which would keep up the supply at 
the present rate for 800,000,000 years. 

4. The sun and all visible stars may have derived 
their heat from the collision of cold, opaque masses 
thus moving in apace. The nebuls are the products 
of the more recent impacts, and the stars have been 
formed by the condensation of ancient nebulæ. 

5. This theory, while accepting the doctrine of the 
conservation of energy, indicates at the same time a 
possible eupply of heat for several hundred millions 
of years, thus satisfying all moderate demands for 
geological time. . 

The mathematical correctness of the theory here 
stated will not be cal'ed in question. We shall oon- 
sider merely the probability of the facts assumed as 
its basis. To the present writer the hypothesis seems 
unsatisfactory for the following reasons :— 

1. The existence of such sidereal bodies as the 
theory assumes is purely conjectural, unless it be 
claimed that lost or missing stars bave become non- - 
luminous, of which we have no conclusive evidence. 

2. But, granting their existence, we have no in- 
stances of stellar motion comparable with those 
demanded by the hypothesis, the velocity being in 
most cases less than 50 miles and in no case exceeding 
200 miles per second. 

3. If the two macses by whose collision the sun is 
eupposcd to have been formed were very unequal, as 
would be most probable, the amount of heat generated 
would be correspondingly less. 

4. Such collisions as the theory assumes are wholly 
hypothetical. It is infinitely improbable that two 
cosmical bodies should move in the same straight line; 
and of two moving in different lines, it is improhable 
that either should impinge against the other. 
Comets pass rownd the sun without collision against 


it- 

5. But, granting these difficulties removed, let us 
suppose that about 800.000,000 years ago two cold 
opaque bodies, each containing one-half the matter of 
the solar system, were approaching one another in 
the same straight line, each at the rate of 1,700 miles 
per second,* that on meeting their motion was trans- 
formed into heat, and that their united mass was 
at once reduced to vapour, the great question yet 
remains— How much of the period represented by 
these 800,000,000 years’ heat can be claimed as 
geological time? The nebula formed by the collision 
would extend far beyond the present orbit of Neptune. 
The amount of heat radiated in a given time from so 
JJ ee a ee 


* This is the greatest velocity mentioned by Dr. T 
roduos 
more heat, but the hypothesis would be open to the same 
objections. 
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vast a surface would doubtless be much greater than 
that now emitted in an equal period. No considerable 
contraction could ocour until a large proportion of the 
heat produced by the impact had been dissipated in 
space. It has been shown by Trowbridge* that, with 
a temperature at the sun’s surface of twice its present 
intensity, the solar atmosphere would be expanded 
beyond the earth’s orbit- The conclusion seems in- 
evitable that much the greater of the 800,000,000 
years’ heat must have been radiated into space before 
the planets were separated from the solar mass, and 
consequently that the amount of geological time 
cannot, to any great extent, have exceeded the 
limits indicated by the researches of Sir William 
Thomson. 

Upon the whole, it seems more difficult to grant 
the demands of Dr. Croll’s hypothesis than to believe 
that in former ages the stratification of the earth’s 
crust p ed more rapidly than at present. The 
former, as we have seen, bas no sufficient basis in the 
facts of observation. On the other hand, if our 
planet has cooled down from a state of igneous 
fluidity, the great heat of former times must doubt- 
less have intensified both aqueous and atmospheric 
agencies in producing modifications of the earth’s 
exterior.— American Journal of Science and Aris. 


NEW FACTS CONCERNING THE 
TELEPHONE. r 


MONG the discoveries and inventions of Prof: 

A. E. Dolbear, who bas been engaged for 

nearly two years in experimenting upon the telephonic 

transmission of sound, and whose telephone is to- 

day in constant use in Boston and New York, may be 
noted the following :— 


Various substances have been used for making 
diaphragms for the telephone, and among others may 
be named paper. A telephone, very delicate in its 
action, has been constructed, the vibrating plate of 
which is of paper. To this plate is affixed an electro- 
magnet, consisting of two cores and bobbins, which is 
in such close proximity to the soft iron poles of the 
permanent magnets that a piece of indiarubber tissue 
is of necessity placed betweon them to prevent actual 
contact. This construction proves beyond a doubt 
that the vibrations of the diaphragm are really those 
of sound, a poiat that has been disputed. 

In 1861 Reiss invented a form of telephone which 
is regarded as the first one capable of transmitting 
vocal sounds by means of electricity. The essential 
points of his instrument were a vibrating membrane 
carrying a small metal plate, and a finger lightly 
resting upon the plate, making and breaking contact 
with it as the membane vibrated under the influence 
of sound. Introducing such a telephone into a 
circuit the electrical pulses will be synchronous with 
the vibration of the membrane, and pitch, not quality 
or articulation, can be transmitted. A sectional view 
of a telephone upon this principle, constructed by 
Prof. Dolbear, is represented in Fig. 1. 

D represents a diaphragm of iron backed by a ring 
of wood, W. F, the finger, should lightly touch the 
diaphragm at D. A and B are screw-cups receiving 
the wires, A being connected with the diaphragm, 
and B with the finger. When the diaphragm, D, is 
caused to vibrate by a sound it alternately makes and 
breaks contact with F, closing or breaking the circuit 
in which the instrument is placed. Its tones, as made 
audible by means of a telephone of ordinary pattern, 
are of penny trumpet quality and inarticulate. If, 
however, a single drop of water be introduced 
between the diaphragm, D, and the finger, F, as is 
represented in the above figure, the instrument 
becomes a speaking telephone of great delicacy, and 
of notable simplicity, the receiving instrument being 
of the usual form. 

This experiment is interesting, showing as it does 
how near te a speaking telephone was the telephone 
of Reiss—how nearly successful was the first effort in 
this direction. 

Heretofore all electric telephones have depended for 
their action upon magnets or a circuit-breaking 
mechanism, but the ‘‘ Water telephone,” the latest 
curiosity of telephonic invention, has neither magnets 
nor coils, nor any of the contrivances so essential to 
other telephones. A section of one form of one of 
these instruments is rcpresented in Fig. 2. 

I and Z represent two discs or diaphragms of iron 
and zino respectively, separated by a ring, W, which 
may be of paraffined wood, hard rubber, or any other 
suitable non-conductor of electricity. C then isa 
cell which may be filled with water or other solution, 
forming with the metals, Iand Z, a galvanic battery, 
screw-cup, A, being connected with the iron, and B 
with the zinc. On the circuit being closed a weak 
current will constantly flow, which current will be 
modified by the vibrations of the discos when infiuenced 
by sound. These modifications will produce sound 
upon the diaphragm of any telephone of ordi 
construction if placed in the same circuit, which 
sounds will be intelligible, although weak. If, how- 
ever, a battery be introduced into the same circuit, 


* Proc. Am. Phil. Soc., Vol. XVI.. pp. 329—333, and 
National Quarterly Review, March, 1877, p. 292. 


t From the Science Observer (Boston, U. S.). 


the water telephone will modify its current when 
sounds enter the orifice of the instrument, and the 
receiving telephone will emit sounds proportionately 
louder than when no battery is employed. It is ne- 
cessary, then, merely to supply battery power suffi- 
cient to overcome the resistance of the wire, and by 
means of this simple instrument we may talk one 
hundred miles, one thousand miles, or any distance 
we may choose. It is here that the electric telephone 
has thus far failed in practice. Its currents of 


Fl Ce 


electricity, generated by a limited vibration of the 
diaphragm, are limited in their results; the water 
telephone modifies currents generated by a battery, 
which may be so increased as to produce any desired 
results. Here, then, a new field bas been opened for 
telephonic research, and a wide one. ‘The instrument 
is at present only a transmitting telephone, but it is 
possible, without doubt, to so construct it as to make 
it 8 as well as hear. 


A NEW PIANO-HAMMER. 


HIS invention relates to the construction of 
piano-hammers, which is covered by two 
patents and issued jointly to Geo. C. Smith and 
Alvin O. Hall. This hammer has a felt-covered 
disc, adjustable by rotation. This is after one part of 
the hammer has become hard by repeated blows 
against the wire ; by loosening the screw in the centre 
of the disc it can be turned, thus presenting a new 
soft surface. The change thus e restores, as to 
sound, the softness and mellowness of tone which is 
found in new pianos. Fig. 1 representa a hammer 


complete; Fig. 2 a section of the hammer head with 
out the felt disc. A small washer of thin sheet brass 
under the screw helps to secure the disc to the 
hammer head ; the strain of the blow is sustained on 
the circular projection, A, and also at B, on which 
the outward part of the circle of the disc rests. This 
hammer is so simple in ita construction that any one 
of ordinary ability can, without N the aid of 
a piano-tuner, by simply loosening the screw and 
turning the diso, restore the piano to its original 
softness of tone.-—American Inventor. 


The Desideratum Bicycle.—Messrs. Hinde, 
Harrington, and Co. are determined to leave nothing 
untried that will make their Desideratum ”’ bicycle 
the favourite of that portion of the public who can- 
not afford the higher-priced steeds. The wheels are 
of the spider type, the driver having from 50 to 60 
spokes, which are fitted into the gun-metal hubs by 
nipples in preference to lock-nuts. The spokes and 
other bright parts are burnished by a new patent 
process, and are warranted not to rust. The bear- 
ings are on the roller principle, and appear to have 
been carefully designed after a consideration of all 
the bearings of that subject. Intending purchasers 
should send for a photograph of the Desideratum. 


SCIENTIFIC NEWS. 


— — 


Te 188th small planet was discovered by 
Prof. Peters, at Clinton, N.Y., on June 
26th. No. 177, discovered on Nov. 5, has been 
named Irma; No. 180, discovered on Jan. 29, 
Garumna; No. 185, March 1, Eunike; and No. 
186, April 6, Celuta. 

The London Institution is not to be enlarged, 
It is to remain more of a club than an insti- 
tution. The proprietors have the right to do 
what they please with their own, but we had 
thought that City men were advancing with 
the times. Within the past two or three 
years the London Institution has engaged 
eminent scientific men as lecturers, and given 
so many signs of life that about 600 new 
annual members have recently joined. Rooms 
have been provided for writing and refresh- 
ment, ladies have been admitted to them, and 
what with one thing and another, there is 
ample reason why the building should be 
altered and enlarged—at least, so thought a 
large majority of the board of management. 
The proprietors, assembled at a special general 
meeting, held a few days ago, Dr. De la Rue 
in the chair, decided that the proposed altera- 
tions and enlargements should not be carried 
out. 


Dr. Clarence J. Blake, of Boston, in a letter 
to Mr. Preece, says that to prevent the scratch- 
ing noise of the point of the phonograph, the 
cylinder may be covered with a thin layer of 
rubber tissue beneath the foil. The rubber 
destroys the resonating effect of the groove. 
Dr. Blake, to destroy certain overtones given 
by the reproducing disc, used a curved dia- 
phragm of parchment, pressed into shape 
whilst wet. Between the embossing point and 
the centre of the diaphragm or disc he uses a 
light rod of pine, with a rubber pad at each 
end. The curved membrane is on the principle 
of the buman drum membrane, and can be em- 
ployed with acvantage in embossing the foil, 
as well as in reproducing the sounds. 


Mr. Thomas Bain has just sent home from 
Cape Colony a large collection of fossil saurians. 
There are amongst the bones 308 crania, some 
apparently new to science. Mr. Bain found the 
head of a saurian in the matrix of the coal 
within 2ft. of the seam. Amongst the known 
fossils are Dicynodon, Oudenodon Parieasaurus, 
Lycosaurus, Galesaurus, and Cynodracon. 


The Trinity Board have determined to 
undertake the building of the new lighthouse 
at the Eddystone themselves, the tenders sent 
in being much above the estimate of the engi- 
neer. That is the wiser plan, as of necessity it 
must be a great risk for a contractor to run. 


A very remarkable result has been obtained 
with the Iris, steel despatch vessel, in a series 
of trials made last week. It will be remembered 
that on her previous trial the speed attained 
was not by any means gratifying to her de- 
signers, but it was rightly surmised that the 
fault was due to the propellers. The two four- 
bladed screws, 18}ft. in diam., and 18ft. pitch, 
had therefore two blades removed, and the per- 
formance of the vessel was so much improved 
that new propellers were designed. They are 
four-bladed, 16ft. 3in. in diameter, and 20ft. 
pitch, smoothed all over, and with conical caps 
tapped to the bosses over the nuts holding the 
propellers on the shafts. Four runs at full 
power gave the following means: Horse-power, 
773485 ; speed, 18:572 knots, or 21:3 miles, the 
fastest run ever made by a ship. 


At the trials of the torpedo boats, however, 
No. 420 made a run of two miles, with tide, in 
5 min. 19 sec., equal to a speed of 22°59 knots. 
The run against tide occupied 6 min. 47 sec., 
equivalent to a speed of 17:69 knots. The mean 
of the two runs was thus 20:14 knots, or 23°2 
miles an hour, faster than many of our trains 
travel. No. 419, a sister vessel, made in two 
runs a mean of 21 knots—242 miles. The 
latter has a three-bladed screw, and No. 420 a 
screw with two blades, both 5ft. Gin. diameter 
and 5ft. pitch. Both vessels are 85ft. long, with 
a beam of 11ft., and draw, when equipped, an 
average of 3ft. of water. We shall give further 
particulars of these remarkable trials. 


The Branksome Hall left Liverpool on April 


21, and reached Bombay on May 17—a voyage 
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of 26 days. Her homeward voyage occupied 
exactly the same number of days. Such speed 
and punctuality will before long induce an 
enterprising company to advertise that their 
vessels will call at Gibraltar at 10.30 a. m., and 
at Suez at 4 p. m., on stated days, with the 
certainty of being at least as punctual as some 
of the trains on suburban lines. 


The Calais-Douvres has been an unfortunate 
vessel, her owners having had to pay some 
compensation to Capt. Dicey for alleged in- 
fringement of patent rights. Symington’s 
steamboats were “twin,” with a paddle-wheel 
between the two hulls. A twin steamer was 
built on the Hudson some years ago; but, after 
making a few quick voyages, she was wrecked. 
The facts mentioned may be useful to those who 
are thinking of “inventing ” twin steamers. 


The paper sheathing invented by Capt. 
Warren for preventing the fouling of ships’ 
bottoms proves to be a success, as the Serapis, 
after a voyage to India and back, and two 
months in dock, was found to be quite clean, 
except where the jelly fish had attached them- 
selves to portions of the cement from which 
the paper had been removed by abrasion. We 
gave an account of this invention on p. 152, 
Vol. XXV. 


According to the Whitehall Review, some 
American gentlemen have brought to this 
country an invention by which a boat can be 
brought to a stop instantly from full speed! 
No information is given as to what becomes of 
the crew. 


Some peculiar motions of the bubble in spirit 
zevels formed the subject of a paper recently 
communicated by M. Plantamour to the Paris 
Academy. He placed the level in various places 
—on the massive table of his limnograph at the 
lake of Geneva, on the beton-covered ground 
beside it, on the ground in his cellar some 
distance from the lake, and elsewhere. The 
bubble was observed to be displaced, not only 
from day to day, but also in the course of the 
same day. The nature of these movements M. 
Plantamour indicates by curves in Comptes 
Rendus. In certain periods there was a gradual 
rising to the east, without perceptible return 
to tae west, in others, horizontal immobility, 
while sometimes, again, there were oscillations 
from east to west and from north to south, more 
or less pronounced. Similar movements of the 
ground were testified to by M. d’Abbadie, from 
observations in Brazil in 1837, and others since, 
and M. Bouquet de la Grye has observed such 
movements in Campbell Island. M. d’Abbadie 
constructed a cone of beton 10m. high, having 
at the top a bath of mercury and a cross wire. 
A lens of 10m. focus gives, at the surface of the 
ground, an image of those wires, the displace- 
ments of which are observed with a microscope 
having a micrometer. According to his (more 
than two thousand) observations the vertical 
rarely continues fixed for 24 hours. 


To give an idea of the mode of formation of 
vowels and consonants in speaking, M. Schnee- 
beli lately devised the following experiment :— 
The current from a battery of two or three 
Daniell elements is alternately interrupted and 
renewed by means of a tuning fork, and the 
currents thereby induced in an induction 
coil are sent through ə telephone. The 
tone which the telephone gives is the 
octave of that of the tuning fork, which, in 
the present case, gave 200 simple vibrations in 
a second. This tone from the telephone was 
very pure, and could be heard by a large audi- 
ence. If the hand be now placed on the mouth 
of the telephone, and the form of the hollow 
varied by opening more or less the slit between 
the thumb and the forefinger, the vowels u, o, 
and a are easily produced. And doubtless all 
the vowels may be given in this way if the 
proper forms be given to the hand. With a 
small paper case having an opening into which 
a cylinder could be pushed the telephone could 
also be made to give the vowels. Though the 
consonants are quite different in their origin 
they can also be imitated. Thus, by striking 
with the hollow hand against the telephone one 
produces a sound very like b, moving the hand 
gently to and fro on the telephone gives the 
consonantw. M. Schneebeli hopes to prosecute 
this subject further. 


A correspondent of La Nature describes a 


scanty fuel of the better kind, the large quanti- 


rustic hygrometer which he was surprised to | ties of cattle dung deposited in the meadows, 


find in the house of an old t up in the 
mountains. It consists simply of a thin branch 
of pine in the form of a cross attached by two 
nails, one at the point of crossing, another on 
one arm above. At the extremity of one hori- 
zontal arm is a kind of scale, on which are in- 
scribed (coming upwards) pluie, beau, trés-chaud 
(i.e., rain, fine, very hot). The pine branch was 
not deprived of its bark. It wasabout 3mm. or 
4mm. in diameter. 


Wollaston’s ingenious suggestion to utilise 
total reflection, as a means of determining the 
refractive power of bodies, was very imperfectly 
realised in practice. The idea seems to have 
been carried out more successfully by M. 
Kohlrausch, who has described to the Physical 
Mathematical Society of Würzburg an instru- 
ment for the purpose which he calls a total 
reflectometer. A description of itappears in the 
first June number of Dingler’s Polytechniches 
Journal. 


In view of the much-discussed question of 
adulteration of food it is well to provide the 
public with a means of self-help in the matter. 
For this purpose M. Griger, a mechanist and 
optician in Stuttgart, makes up an apparatus 
for examination of food, and he sells it for about 
24s. It consists of the following things :—1 
microscope, with case and pincers, 1 lactometer 
(Quevenne), 1 cream meter, 1 alcoholometer, 1 
thermometer, 2 test-tubes, 1 flask each of tinc- 
ture of iodine, lead, vinegar, fusel oil, and 
‘“‘seufgeist’’ (?); five preparations—trichina, 
wheat flour, pepper, cinnamon, cacao; and a 
brochure, giving directions for examination of 
various raw materials, preparations, and liquids. 


A novel application of the electric light is 
proposed by. Mr. Edison. His plan is to make a 
diminutive light apparatus, and inclose it in a 
glass globe of such size as to be easily 
swallowed! He will connect it with a suitable 
battery, and he expects to be able to witness 
the process of digestion, and to see with more 
or less distinctness the operations of the in- 
ternal organs. 


Two interesting experiments have been 
lately made by M. Gernez—one relating to de- 
composition of explosive liquids, the other to 
ebullition of superheated liquids. First he 
places under some very cold water, in a tube 
1 metre long, a certain quantity of nitrous acid, 
then he causes the tube to vibrate by rubbing 
with a damp cloth, ard finds that, when a 
musical sound is produced, the acid is decom- 
posed with explosion. Repeating the experi- 
ment with methyl-chlurhydric ether, brought to 
the temperature of, say, 20° above its boiling 
point (- 23°), he produces ebullition, which, 
however, ceases whenever the vibration is 
stopped. The difference between these two 
results is explained by simple facte of thermo- 
chemistry. Nitrous acid, as M. Berthelot has 
shown, liberates heat in decomposing. The 
vibratory movement ruptures the continuity of 
the liquid at a great many points, giving 
numerous free surfaces where decomposition 
may take place. The sudden consequent heat- 
ing increases considerably the rate of liberation 
of gas, which, not finding exit quickly enough, 
projects the superposed liquid. In the other 
experiment the sudden transformation into 
vapour of a large quantity of liquid consumes 
much heat, and causes such cooling of the un- 
vaporised liquid that its temperature may be 
boought near the normal boiling point. 


For an electrode to be depolarised, it is 
essential (M. Lippmann has recently pointed 
out) that it be formed of the metal which is 
contained in the solution. Thus, copper is the 
only metal which is depolarised in sulphate of 
copper, while gold, silver or platinum is 
polarised in this solution. On the other hand, 
copper is polarised in sulphate of zinc, cobalt, 
&c. The author applies this to detecting the 
presence of a metal in a solution. Take copper 
—e.g., put into the liquid to be examined a 
copper wire, as negative electrode of a weak 
current. It will be polarised if there is no 
copper dissolved; it will not be polarised if the 
solution contains 1-5000 of sulphate of copper. 


In the south of Russia, with its abundant 
fertile black earth, and ita few forests and 


steppes, and stalls are utilised as fuel. It is 
sold in brick form, and has the appearance of 
loose turf. Kisjak is the name given it. The 
manufacture dates from 1844. There are 
chiefly two kinds of these dung-bricks, made 
of horse-dung and sheep-dung respectively. 
The former contain considerably more carbon, 
hydrogen, and oxygen than the latter, which 
have more salts and earthy constituents. For 
manufacture of kisjak the dung is collected 
from the ground (where it has lain over winter), 
and after addition of water, is kneaded (by 
horses’ hoofs) into a homogenous pap. It is 
pressed in wooden moulds, then dried in air. 
Sometimes the kneading is dispensed with. 
The dung-bricks are built up in pyramidal 
stacks, with air-passages. In heating effect 
kisjak stands low; it comes to a glow but 
slowly. In high winds it fills the peasants’ 
houses with badly-smelling gases. 


In a recent thunderstorm at Saint Reverien 
(France), the lightning disported itself in a 
curious manner. Striking a dwelling-house, it 
entered by the chimney a room on the ground 
floor. There it threw down several pieces of 
plate, and, oddly enough, perforated a piece of 
plate, passing from the first to the third, from 
the latter to the fifth. and so on alternately to 
the last. Finally, it disappeared by the window, 
breaking several panes. The lightning further 
reached the face of a young girl who was 
working at the threshold of the door: she ex- 
perienced a violent agitation, which caused 

aralysis of the lower limbs, the use of which, 
it is feared, she will lose. 


SCIENTIFIC SOCIETIES. 


— — 


MINERALOGICAL SOCIETY OF GREAT 
BRITAIN AND IRELAND. 


A GENERAL meeting was held at 116, Victoria- 
street, S.W., on Thursday, July 5th; Mr. R. 
H. Soott, F. R. S., in the chair. The following papers 


Andrew's ; On Cotterite, a new Varie 
from Ireland,” by Prof. Harkness, of Cork; *"' 
Youngite and on the Artificial Production of Psilo- 
melane, by Mr. J. B. Hannay, of Owens College, 
Manchester; On Penwithite, a new Hydrous Man- 

nesio Silicate from Cornwall,” by Mr. J. H. 

ollina ; ‘‘ Notes on Cornish Minerals and Mineral 
Localities,” by Mr. J. H. Collins. 

The annual meeting was fixed for Wednesday, 
August 14th, at 2.30 p.m., to be held at Dablin. 


Continuous Footboards.—Colonel Yolland has 
just issued his report on the fatal accident which 
occurred on the 3rd ef June toa female passenger, 
named Gannon, at the Bishopsgate-street Station of 
the Great Eastern Railway, while travelling from 
Forest-gate to Liverpool-street. The deceased 
opened the door of the i while it was in 
motion, and while getting ont fell between the train 
and the platform and was killed. The carriage was 
not fitted with a continuous footboard, but had irou 
steps outside each door. Colonel Yolland is of opinion 
that if the carriage had been fitted with a continuous 
footboard it is highly probable that, although the 
woman might have been injured from her own im- 
prudence in getting out of the train after it had 
started, she would not have lost her life. The 
Great Eastern Railway have, I understand, Colonel 
Yolland adds, ‘‘ fitted somewhat more than two- 
thirds of the carriages which run in their suburban 
trains with continuous footboards, having arrived at 
the conclusion that these continuous footboards, if 
placed at a proper distance from the edges, and above 
the surface of the platforms, will materially tend to 
diminish the number of this class of accident. But 
I do not learn that this company have as yet recog- 
nised the necessity for substituting continuous foot- 
boards for these iron doorsteps on all the carriages 
that run on all their lines. It may be that the 
greater portion of the accidents of this class occur 
on the suburban traffic of the principal railways 
which have termini in London; but there is no 
doubt whatever that they do occur elsewhere, and I 
am not aware of any reason why these continuous 
footboards should not be affixed to all passenger 
carriages, and extend from the outer of the 
buffer castings at the end of each carriage, so as to 
get rid of the open space between adjacent carriages 
fitted with ong buffer rods.” 
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do not hold owrecives responsible for the f 
„ The Editor resp requests that ali 
communications should be drawn up as briefly as possible. j 

AL communications should be addressed to the Editor of the 
Een Mrcuanio, $1, Tavistock-street, Oovent-garden, 
Au Cheques and Post-office Orders to be made Payabl« to 
J. Passmore Evwakrvs. 

„ % In order to facilitate reference, Correspondents, when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which tt appears, 


“I would have everyone write what he and = 
much as he knows, but no more; and that in thie 
only, but in all other subjects: For such a a may 
have some particular knowledge and ence of the 
nature of such a person or such a fountain, that as 
other knows no more than what everybody does, 
and yet; to Ese a clutter with this little pittance of his, 
will un ertako to write the whole body of physioks: a vioe 
from whence great inconvenienves derive their original.” 
—Montatgne’s Essays, 


— . —— 


WHO INVENTED THE MICROPHONE? 


[14560.j—IncLogED I send a copy of letter I have 
just written to the American journals, relative to 
the most foul accusations of Mr. Edison against Mr. 
Preece and myself. 

If you think it worthy of a place in your columns 
I should be happy that English people should have 
a chance of hearing what we have to say. 

Mr. Edison, having made such a charge, I hope 
no technical discussion will be allowed between him 
and myself until he has proved the graver accnsation. 
I know he will try to turn the discussion into 
another channel, knowing the utter want of truth of 
his charge, but he should be made to prove it or 
suffer the contempt which I cannot help but feel. 


D. D. Hughes. 
94, Great Portland-street; W., July 3. 


HUGHES’S MICROPHONE. 

S1z,—I notice with regret that Mr. Edison has 
been trying to make the American public believe 
that he alse invented the microphone, and that 
simply because in his carbon telephone he made use 
of a button of carbon, the varying pressure of a 
jiaphragm upon this producing a varying current of 
Aectricity. In all his attempts, as far as I can 
learn, be has never varied from this idea. He has 
made thin and thick diaphragms, tried many kinds 
of carbon, &c., but in all the principle remains the 
same. The use of carbon as a varying resistance, 
with varying pressure, did not originate from Mr. 
Edison. M. Clerac, electrician of the French 
Government Telegraph Department, supplied me 
with resistance tubes, founded upon this principle, 
in 1866—viz., a glass tube containing powdered 
carbon, the resistance of which was regulated by the 
varying pressure of a regulating screw pressing on 
he carbon. Mr. Edison claims this resistance tube 
as an original invention or discovery in 1873, or 
seven years after it was known in Europe, and he 
will find in the Journal Telegraphique, Berne, 1873, 
that the invention was claimed by a German ; but on 
M. Clerac proving his priority (1866), it was freely 
accorded him. So much for the resistance carbon 
tubes of Mr. Edison, the principle of which he 
acknowledges he has adopted in his carbon 
telephone. As a coincidence, it is curious that the 
date, 1873, of Mr. Edison’s claim to these resistance 
tubes, should be the same when the invention of 
1866 was again brought prominently into notice by 
the remarks in the Journal Telegraphique. I am 
willing to believe Mr. Edison was ignorant of these 
facts until the present time, but he ought now to 
investigate this and give credit where credit is due. 

The microphone, the principle of which I dise 
covered, and after many months’ incessant labour 
and study invented the numerous forms now in use, 
is entirely different in principle, form, uses, and 
results, to the carbon transmitter of Edison. There 
is no diaphragm, thick or thin; there is no 
mechanical apparatus by which the sounds are 
directed or concentrated upon the electrical conduct- 
ing material; no arrangement to obtain a varying 
pressure, as we need really a constant one. ere 
is not the slightest necessity for the use of carbon 
at the contact points, as all metals which do not 
oxidise act equally well. The sonorous vibrations 
are taken up by a piece of pine board or any 
resonant material, and if, on any part of this board, 
no matter how distant from the speaker or source 
of sound, two electrical conductors are placed under 
a very slight but constant pressure, these conductors 
vibrate exactly as the molecular agitation or vibra- 
tion of the board, and of themselves, without any 
regulation, without any change of pressure, trans- 
form a constant electric current into waves in exact 
form with the sonorous vibrations. The effect is 
wonderful—so much so that the highest scientific 
intellects of Europe have heen struck with surprise 
and astonishment, that such unheard-of effects could 
be produced from an apparatus and causes so 
apparently simple. In some of the forms of micro- 
phones, I use carbon at the contact points, and, if I 


believed for a single instant that Mr. Edison was the 
firat to use carbon for electrical purposes or for con- 
tact pointe, I would use platinum or gold points, 
which are equal to, f not superior to carbon, though 
not so cheap; but as carbon has long been used in 
electrical batteries, electric light, resistance tubes, 
and relay contacts by myself, I see no necessity to 
abandon its use simply because Mr. Edison happens 


to use it in his carbon telephone in a totally different 


way, and for different reasons, from its use as oon- 
tact points in the micrcphone. 

The London agent of Mr. Edison, Mr. Adama, 
presented to the Post-office telegraphs, about eight 
weeks since, Edison’s carbon telephone, and as it 
was publicly exhibited, I saw it in company with 
many others. It consisted of an Edison transmitter, 
and an exact copy of Professor Bell’s receiver which 
he calls an Edison receiver. 

The transmitter consisted of a diaphragm (same 
form and materials as Professor Bell’s) pressing 
upon a button of carbon, the varying pressure of 
the diaphragm upon the carbon producing a varyin 
current of electricity. It was complicated, requir 
not only the use of batteries, but induction coils, 
and the results were not superior to those of Pro- 
fessor Bell’s, againat which it was tried in my pre- 
sence. The Edison receiver was identically the same 
as Professor Bell’s, the only difference being that the 
natural magnet was brought round so as to touch the 
diaphragm—in fact, it was so transparent a device 
to infringe Bell’s patent, that the Bell Company at 
once àid they would not permit its use. If Mr. 
Edison thinks there are points of resemblance 
between bis carbon transmitter and Professor Bell’s 
telephone, and anything I have done, it is quite a 
proper subject for discuasion in the scientific 
journals, but quite unsuitable (being one of a tech- 
nical nature) for discussion in public journals of 
general interest, and the technical part of the ques- 
tion must henceforth be discussed by those who, in 
full possession of the facts, are capable of judging. 

As regards my heat-measurer, soon after my 
paper to the Royal Society, requiring some glass 
tube and not finding it, I used a quill pen which 
happened to be on the table; I found the quill very 
sensitive to heat, and some friends and journalists 
visiting me soon after, I showed them the remark- 
able rensitiveness of this ordinary quill to heat. 
The Engineer and Electrician, owing to my hur- 
ried explanation, having so many more important 
experiments to show, thought the effects were due 
as a thermopile, and gave it in a notice promi- 
nence it did not require. I thought then, and 
think still, that the matter was of no practical im- 
portance, as we have already such excellent and 
sensitive heat-measurers, each suitable for some 
special experiments. Mine has long gone in my 
waste experiment box, and if Mr. Edison has made 
a very similar one, and thinks it of value, he is 
welceme to his own and mine too, and I should 
recommend him to try a quill in place of the vulca- 
nite I have lately seen described. 

Mr. Edison has made publicly a gross personal 
attack upon the honour of Mr. ce and myself, 
and this part he must prove as publicly as he has 
made it, or stand confessed a wilful slanderer. 


His message to Sir W. Thomeon, London, says : 
“ Edison to Sir W. Thomson. Direct impact car- 
bon telephone sent Preece two months ago, also pub- 
lications and letters describing its use as heat-mea- 
surer, great abuse confidence, his part in Hughes’ 
matter—I send you publications of proofs.” 


This message seems carefully worded, although it 
insinuates an abuse of confidence on Mr. Preeco’s 
part. The carbon telephone received through his 
agent, Mr. Adams, two months since, I have already 
mentioned; but I had already shown mine some 
weeks before its arrival at the Post-office, and had 
tried them in January and February at the Sub- 
marive Telegraph Company’s in presence of its 
officers. There bas been no secret as to the effects 
of my microphone since last January ; but the secret 
of its action was divulged for the first time in 
presence of Professor Huxley, Mr. Norman Lockyer, 
Mr. Conrad Cooke, and Mr. Preece, on the 22nd of 
May last, when it was decided that I should bring 
my discoveries before the Royal Society, which was 
done the following week. Mr. Preece could see no 
resemblance then or since between my microphone 
and Edison’s carbon telephone, and, consequently, 
had no confidences to make me, even if he possessed 
any, from Edison, which I do not believe he had; 
but even supposing be had informed me then that 
Mr. Edison was also trying to make a microphone, 
it would not have prevented me from at once pre- 
senting tothe world the microphone I had discovered, 
made, and exhibited at the Submarine Telegraph 
Company’s many months before. So it was a 
gratuitous insult to Mr. Preece and to myself to 
insinuate, that simply because he sent a carbon 
transmitter to the Post-office for trial, through his 
own agent, Mr. Adams, and that publiciy, that I 
should have taken hints from such a failure as it 

roved to be, to improve that which had already 
bie found successful months before. It bore no 
resemblance to the microphone in its objects and 
effects; the main object of Edison’s telephone ap- 
peared to me to be to avoid Professor Bell’s mag- 


neto-transmitter, hy producing the same effects of 
telephony in a different way; the main object of 
the microphone is to render audible sounds hitherto 
inaudible, and thus to allow us to investigate a new 
and wonderful world—and a mere glimpse, or, in 
fact, a long study of Edison’s carbon transmitter 
would not have helped the matter in the slightest. 
Had I been inclined to imitate, it would certainly 


have thrown me on the wrong track as it did him. 


Mr. Edison, however, bas gone still further. He 
has sent to the French journals, and published in 
Le Figaro, June 24, and Correspondance Scientifique, 
Jane 25, the following, which he declares that he 
sent to Sir William Thomson :— 


Edison—Sir William Thomson. 


Pai envoyé des microphones à MM. Preece et 
Hughes, il y a deux mois, et aussi des descriptions 
de cet appareil; il y abus de confiance de la part 
de Mr. Hughes dans cette affaire; attendes mes 
preuves.—EDISON, Menlo Park, June 1878.“ 


Translation—Edison to Sir William Thomson. 


t I have sent some microphones to Messrs. Preece 
and Hughes two months since, and also some 
descriptiens of that instrument; there is an abuse 
of confidence on the part of Mr. Hughes in that 
affair ; await my proofs.— EDISON.” 


This will be seen to be very di nerently worded to 
the one really sent to Sir William Thomson, and 
states directly that he sent me microphones, and 
that I abused his confidence. 

In answer, I have only to say that I have never 
received any microphones, any carbon telephones, 
any instrument, any description, letter, or communi- 
cation from him, direct or indirect, at any time 
whatever. 

This I state emphatically, and now call on Mr. 
Edison to prove the truth of his message I have just 
quoted from the French journals, and tbat no further 
technical discussion can take place until he furnishes 
such proof. 

If he fails in proving the trath of the above mes- 
sage, as he surely will, his conduct will merit the 
contempt it will receive.—D. E. HUGHES. 


Abstract of a few of many afidartts which will 
soon bein print. 


“I testify that Prof. Hughes has been constantly 
engaged experimenting on the microphone in our 
house since November last year.—G. CANTON, 94, 
Great Portland-street, London, June 29, 1878.” 


“I claim the variable resistance carbon tubes 
which I have supplied you and others since 1866.— 
L. CLERAC, Administration des Lignes Telegra- 
phiques, Paris, June 19, 1878.“ 

t I testify to your having brought the microphone 
to our office, and worked it in presence of myself 
and its officers, in the months of January and 
February. Mr. Preece knew nothing about it until 
long after.—F. DESPOINTES, Superintendent, Sub- 
ane Telegraph Company, London, June 29, 


THB MICROPHONE AND THE VIOLIN. 


(14561.J—Figst, the microphone. I presume the 
carbon point when at rest is in an electrical state, 
bordering on vibration, so that the slightest motion 
sets it actually in motion, and by adding the sound 
of its own vibration to the sound caused by the prime 
mover the sound is thereby reinforced. in 
the case of the fly,do we hear the tramp or the 
vibration of the pencil? Why, you say, the one 
magnifies the other. True; but you don’t hearthe 
pencil sound, yet the two sounds are there. 

I take a soundboard fully strung, and place it in a 
horizontal position; then I balance a weight (piece 
of hard wood) over the edge of the soundboard, and 
leaning it thereon so as to act on it (like the carbon 
point) when put in a state of vibration, I find that 
the sound of certain notes are inereased with 
addition of a rasping noise caused by the motion of 
the weight acting or knocking against the soand- 
board. It remains for Mr. Edison or Hughes to 
discover a substanee that may be induced into an 
electrical condition, and heavy enough to move with 
the strong vibrations of a strung soundboard, and 
moving also as softly as a thumb over a panel 
wood. Not only would it be the means of rein- 
forcing loud sounds, but the very vibrations would 
be a source of motion strong enough to drive small 
mechanisms, as clocks and watches, which would go 
for indefinite periods. I had the pleasure some time 
ago to present a problem of motion to our readers 
and will revert to it again for their kind notice. Í 
took a needle and thrust it in the end of a piece of 
wood, placirg a small centred button to revolve at 
the free end; when I passed a fiddle-bow across the 
needle near the wood a sound wae produced, and the 
little wheel moved round very quick indeed. Leaving 
out the argument as to whether the sound or the 
vibration moved the wheel, let us au the 
electric substance discovered that would put the 
needle in motion, and here we have a new motive 
power. I see many difficulties ; but, au revoir, do 
the best you can. Fiddler. 
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THE MICROPHONE AND THE 
TELEPHONE. 


14562.]— Ar the risk of repeating what has been 
done and published elsewhere by others, I venture to 
give a short résumé of some experiments I have tried 
in connection with the microphone and telephone. 

First, I should like to expose what I consider to 
be a misconception in regard to the sounds heard by 
the microphone. It is said that by means of it we 
ean hear the sound of a fly’s footstep as he walks 
over the instrument; and at the first glance this 
seems to be a correct assertion, but a little closer 
examination will, I think, show that it is totally in- 
correct. An illustration will best show my meaning. 
I am sitting in my room; a horse, with heavy j 

es along the street ; I do not bear the tramp of 
is feet, but at each step the window-frame of my 
window shakes, and causes a rattling, which I hear 
plainly enough, but can I be said to hear the tread of 
the horse’s feet P Again, sitting by the same window 
on a quiet day, I hear the frame rattle at regular 
intervals. It is the Portsmouth guns that are being 
fred; but am I correct in saying that I hear the 
port of the guns? 

So, with the microphone. The fly as it walks shakes 
the soundboard, and this in its turn shakes the nicely 
poised piece of carbon or other substance, and it is 
the rattling of this upon its supports that is heard by 
the telephone. This may seem to savour a little of 
hair-splitting, but it really has an important 9 7. 
on the judgment we form as to any sound hea 
through the instrument. At least it appears so to 
me, and I shall be glad of the opinion of some of 
my fellow. subscribers, many of whom are more 
qualified to form a judgment on the matter than 

am 


In support of this idea take the following experi- 
ments :—Let one wire of the battery dip into a 
tumbler of water, and the other be joined to the 
telephone in the usual way. Take hold of the wire 
leading from the telephone, and complete the circuit 
by dipping it into the water. At the moment of touch- 
ing the water the telephone gives out a single distinct 
sound. On removing the wire tbere is the same 
sound at the moment the circuit is broken. Now, 
I contend that it is a gross mis-statement of facts to 
say that the noise we hear is the magnified sound of 
the wire touching the water. It is in fact nothing 
more than a repetition of a very old eleetrical experi- 
ment. It has long been known that when an electro- 
magnet is thrown into the circuit of a battery it 
gives ont a musical note each time contact is made 
or broken. When the electro-magnet is placed on a 
resenant board, and a contact-breaker is employed 
to make and break contact rapidly, a musical note 
swells out. This note is high or low in proportion as 
the contact-breaker moves rapidly or more slowly. 
Here, in fact, are the essentials of the telephone. Had 
it struck early experimenters to arrange a contact- 
breaker that could be put into motion by air im- 
pulses, the telephonic problem would to a certain 
extent have been solved. All that would then have 

wanting would have been the increasing of the 
sound by causing the magnet to act upon a plate 
capable of vibrating in response to the varying state 
of the attractive power of the magnet. 

The following experiment shows this: I joined the 
wires of the battery, in the first place, to a small 
Rhumkorff coil, for the sake of the contact-breaker. 
Then, to the screws where the handles for receiving 
shock are fixed, I connected the wires leading to a 
telephone, from which I bad removed the vibrating 

late. e noise of the contact-breaker was faith - 
ully reproduced by the magnet, loud enough to be 
heard some distance from the ear. The sound was 
muffled, for the simple reason that the magnet is 
held tight in the telephone case; had the magnet 
been carefully suspended on a sounding board, in 
such a manner as to have had free power of expan- 
sion and contraction, wo should have had the musical 
note obtained as above by the electro-magnet. To 
show the alternate attraction and non.-attraction 
of the magnet I placed a strip of ferrotype 
plate across the telephone, first giving it a slight 
twist, so that it would not lie flat, but was capable 
of a rocking motion. On arranging matters as 
before, this strip of metal was set into the most rapid 
motion, the motion being, of course, very visible. 
I now screwed on the vibrating plate, and on making 
connection the rattle of the contact-breaker became 
a roar in the telephone which could be heard across 
the room. On placing the finger on the plate it 
could be felt in rapid motion, and, although the 
pressure of the finger damped the sound, it could not 
altogether prevent it, and in spite of moderately 
strong pressure the plate could still be felt to be 
moving. 

I may here mention a curious result of this experi- 
ment, and one which is, I think, worth recording. 
The loud note of the telephone caused by the Rhum- 
korff coil I found to be accompanied by harmonics, 
which gave it a quality distinct from the ham of the 
con breaker. On placing the blunt end of my 

nholder on the centre of the vibrating plate the 

oud note was immediately damped, but a higher and 
more musical one rang out clear and distinct. On 
moving the penbolder slowly along the plate at a 
certain point this note stopped and another of a 


different pitch took its place. In this way I found 
there were four or five different notes corresponding 
to different parts of the plate. By moving the pen 
about over the plate the sound prodnoed was hig 7 
suggestive of a musical box. In fact I think, wit 
practice, I could manage to get a simple tunein this 
way. I think the experiment very suggestive im refe- 
rence to the fact of the telephone giving out the 
quality or timbre of voices, as well as their pitch. 
It shows that the plate not only vibrates as a whole, 
but likewise in segments. 

I now pass on to some simple experiments in rela- 
tion to the microphone theory. From the time of 
my first experiment with this instrament I came to 
the conclusion that its action depended upon the 
same principle as the electro-magnet experiment 
above referred to—viz., that the sounds in the tele- 
phone were caused by the breaking and making of 
contact, more or less, of the movable piece of char- 
coal or other substance used in its construction. 
What confirmed me in this was the fact that when 
sounds were being made a bright spark was always 
visible at the point of contact. 

Following out this idea, I out a circular hole in a 
piece of deal board, and screwed over this a ferrotype 
plate. In the wood I fixed a piece of copper wire, 


which I bent over crane fashion, and turned up the | I 


end to form a hook, on which I hung a piece of very 
thin per wire, so arranged as barely to come into 
contact with the plate. I then arranged wires so 
that the electric current would, after passing 
through the telephone, have to traverse the ferro- 
type plate, and ascend the copper wire in order to 
get back to the battery. On singing to the plate the 
tune could be distinctly heard in the telephone. 

I next made one of the toy telephones by stretch- 
ing some tracing linen over the end of a baking- 
powder box; in the centre of this I stuck a small 
square of zinc, to which I had previously soldered a 
thin copper wire. Then I took a strip of zinc, bent 
the ends at right angles in such a manner that it 
could be fixed over the drum-bead ata distance of a 
tin. or so from the linen. In the middle of this strip 
of zinc I drilled a hole, through which I passed a 
mill-headed brass screw with fine thread, so that the 
point came over the small piece of sinc. By this 
means I could get the zinc and the point of the screw 
near each other to any degree of nicety. On making 
connections as before, and singing to the drum- 
head, I obtained a reproduction of the tune from the 
telephone, which, when it was held close to the ear, 
was unpleasantly loud, and at some distance from 
the ear could be heard above the direct sound of my 
voice. I was not so successful with words, but my 
apparatus was so roughly put together that I did not 
expect any great nicety. I shall improve upon it at my 
first leisure moments, and have little doubt that by 
this method all the finer shades of the human voice 
will be transmitted. 

As far as my experiments go, I am led to the con- 
clusion that the simple magnetic telephone will have 
to be discarded, from the impossibility of increasing 
its londness to such an extent as to make its adoption 
universal; but, by employing battery power, I see 
no reason why the energy of the vibration of the plate 
may not be indefinitely increased, and consequently 
the sounds which it emits. Edmund P. Toy. 


CONTINUOUS BRAKES—SAN DRS“ 
AUTOMATIC VACUUM. 
To R. D. Sanders. 


(14563.}—-THE whole object of R. D. Sanders’ 
letter (p. 397) appears to be to find fault with a cir- 
cular, which he states is Mr. Westinghouse’s 
own,” in which a comparison of the Westinghouse 
and Sanders’ brakes is made. If Mr. Sanders has 
any difference with the Westinghouse Company he 
should write direct tothem. In his letter (14522, p. 
397, line 10) he says, speaking of my remarks :— 
„% From this fact your readers will be able to draw 
their own conclusions.” I must ask what are the 
conclusions he wishes your readers to draw? Froma 
private source I learn thut Mr. Sanders would like 
to make them think that I have a personal or 
pecuniary interest in the Westinghouse brake. 

At the risk of apparent taurology, I will repeat 
what I said recently, that I am not connected 
with, nor have I any private interest, in any brake 
company whatever.” My position with regard to 
the brake subject, and my reason for writing to the 
ENGLISH MECHANIC upon that subject, arə clearly 
explained upon pp. 371 and 372, let. 14492. R.D. 
Sanders says my letter and drawing are merely a 
réchauffée of some circular. This is not the case. 
My drawing (p. 315) was made by myself from an 
official diagram of the Sanders brake as fitted to 
carriages upon the Great Western Railway. The 
description I gave from my own knowledge of the 
brake, supplemented by information I received from 
the railway officials, and also by information sent to 
me not long ago from the Sanders Brake Company. 
I have read over my letter (p. 315) again, and I 
believe that the engineering correspondents of the 
ENGLISH MECHANIC will agree with me that my 
description of the brake is more clear than that 
given by Mr. Sanders himself (p. 397), and he is unable 


to point out any fault in either my drawing or 
5 On the other hand, I will point out 
that the drawing (p. 397) is incorrect, as he does not 
show the release valve as well as giving no dimen- 
sions of the apparatus. Mr. Sanders also says that 
my ‘‘statement as to the time required to set his 
brake reems to have been copied word for word from 
Mr. Westinghonse's own composition.” This is not 
the case. 

At the meeting of the Institution of Mechanical 
Engineers, held on the 31st of January last, the dis- 
cussion which followed the reading of Mr. Sanders’ 
paper showed that there was great diversity of 
opinion upon the subject. I therefore decided that 
I would make some experiments to ascertain the 
real facts. The amount of air which has to move, 
and the time taken to apply the brake, as stated by 
me upon p. 315, are facts which I have myself 
proved in practice. 

If the results obtained by me coincide, as Mr. 
Sanders says they do, with the statements of such 
an eminent engineer as Mr. Westinghouse, all I can 
say is that I am very glad that Mr. Sanders in- 
formed me of the fact. Two stops are given, said to 
have been made upon the Great Western Railway 
on the 27th of July, 1877, with the Sanders brake. 
have searched the Brake Reports,” but cannot 
find those mentioned, unless they are two of the 
unreliable stops, which were not thought worth 
recording. 

I would also ask with what brake the engine and 
tender were fitted, and also whether any speed indi- 
cator was used? 

With regard to the inconvenience caused when an 
engine leaves the train, my statement is perfectly 
correct, as I have myself witnessed it—more par- 
ticularly with the traia which has for some time 
been ranning between Leeds and Birmingham 
worked by two of the bogie engines, Nos. 1338 an 
1341. How the disastrous accidents would be 
caused by the use of a tap instead of a blank 
coupling I am at a loss to understand, as the porter 
might as easily forget to couple the hose as to turn 
the tap. Even if the porter did forget to close the 
tap or couple the hose to the blank, all that would 
happen would be that the driver would be unable to 
create a vacuum, take off the brake, or start the 


In conclusion, I would like to point out to Mr. 
Sanders a serious error in the description he gave of 
the Westinghouse automatic brake in his paper read 
last January. He stated that ‘‘ there is no means 
of regulating the power of the Westinghouse auto- 
matic brake, and that it must either be full on or 
full off.“ On the contrary, the fact is that it can 
be regulated to the greatest nicety from full power 
to the slightest touch, and upon some railways the 
brakes are not allowed to be used with more than 
half the full force, except in case of danger. 


July 3rd. O. I. 8. 


METHYL AND ETHYLIC HYDRIDE- 
CHROMIUM. 


[14564.]—ReGarpIna letter 14426, page 314 I 
beg to refer my friend to pnges 130-137 of Dr. 
Frankland’s researches, in which he shows that 
methyl and ethylic hydrides are differently acted upon 
by chlorine in daylight. I will be glad to see Mr. 
Streatfeild’s reply to letter 14518, as I scarcely 
understand what Mr. Pitt means, or how his equa- 
tions relate to the question of the acidity of the 
dichromates. A very beautiful experiment with 
the spectroscope may be made by observing the 
absorption spectrum of Cr20,KO; (which consists 
m of the red and yellow), gradually change 
into the spectrum of chromic chloride or sulphate. 
For this purpose an acid solution of the salt, with 
a fragment of zinc, must be watched through the 
spectroscope. I think this would make a striking 
lecture illustration ; but, of course, the electric light 
would then be necessary. Wm. John Grey. 

Neweastle-upon-Tyne, July 4. 


THH ORIGIN OF LANGUAGE. 

[14565.|— WITH no extensive knowledge of lan- 
guages, and without aspiring to be an authority on 
the subject, I should nevertheless like to make a few 
remarks on Mr. Toy’s letter, p. 368, which interests 
me considerably. While freely acknowledging the 
force of most of your correspendent’s reasoning I 
cannot quite agree with him that language has been 
formed arbitrarily by prehistoricman. There seems 
to be very frequently a resemblance, or at least a 
relation, between the sound of a word and the idea 
it represents. Of course in the “ bow-wow class 
of words—boom, buzz, puff, bang, and the reat— 
this is sufficiently obvious; but I would apply the 
statement much more widely than to these. I think, 
for example, that the full sound of the letter r sug- 
gests the idea of energy and motion, and that this 
is the reason why we find it in so many words sig- 
nifying rapidity and energy. Run, rush, race, tend, 
rip, rack, ride, rasp, rapid, ring, wring, rub, rave, 
roll, and many others are instances. 

Again, the sound of sh, te my ear, carries the idea 
of concussion and violence. Hence we meet with it 
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in such words as dash, crash, clash, mash, lash, 
gash, gnash, hash, rash, flash, and splash; while the 
slang-using public recognises the expressiveness of 
the termination by coining such words as bash, 
slash, and smash. By the bye, are such slang words 
as these arbitrarily invented, or do they boast of any 
derivation or descent ? 

I should like to know whether such associations of 


sounds with ideas, as distinguished from mere | course 


mimicry of sounds, is shared by others, or whether it 
is merely a fancy of my own? The theory would 
account for a very large number of our root words. 
It might be tested by comparing words belonging to 
different mai gy ea which are recognised as not 
having sprung from the same stock; but, as I am 
unable to do this, I will leave the subject with the 
hope that we may see more about it in the future in 
the pages of the ENGLISH MECHANIC. Amara. 


ORIGIN OF LANGUAGE—RATE OF 
INCREASE OF POPULATION. 


[14566.—THE weak point of the theory that 
been arbitrarily formed is that it“ pre- 
supposes language already, for how could men 
agree to name different objects without communi- 
cating by words their designs?’ The imitation 
theory could cupply only a few ideas, and beyond these 
the same difficulty would be felt. I must confess, 
though at the risk of exciting the risibility of some 
readers of the ENGLISH MECHANIC, that the sort of 
rudimentary instruction indicated in (fen. ii., 19., 
seems to me to meet the exigencies of the case. 
There are no data of any use for the purpose which 
Os ” intends his calculation to serve. You may, 
of course, assume an average rate of increase, and 
calculate accordingly. For example, assuming that 
tion has doubled itself on an average every 
years, starting from a single pair in 6,000 
ears the number would far exceed the present popu- 
lation of the globe. According to Dr. Farr at the 
present rates of increase, the periods of doubling in 
eight of the States of Europe would be as follows: — 
England and Wales, 53°3 years ; Sweden, 611 years; 
ia, 643 years; Netherlands, 77:1 years; 
Austria, 86°0 ; Spain, 93°9 ; Italy. 100°5 ; and France, 
361°3 years. From 1700 to 1850, notwithstanding 
her wars and revolutions, the population of France 
was increasing in about the ratio of 1-200 annually, 
so that the present rate of increase is exceptional. 
I look fer a diminution of imprudent marriages 
among ourselves through the progress of education 
and other moral agencies. It is well to bear in mind 
that the ultimate fate of any nation which falls 
far below the average rate of feeundity must either 
be subjugation or extinction. J. A. 


RATE OF INCREASE OF POPULATION. 

[14567.]—IN letter 14525, p. 398, “Os” says it 
would be interesting to know whether any calcula- 
tions have been made to determine the rate of 
increase for the whole earth, and whether any of our 
friends have figures on which thia calculation can be 
based. I have pleasure in stating that I have been, 
now and again, working at this and such like ques- 
tions. Here follow a few results :— 

With the first term, 2, and the last term, 
1,500,000,000, and the number of terms, 5,882, the 
years from our chronology, I obtain 1°0034 for the 
annual ratio per person. This ratio is lower than 
the ratio of England, which is 1°0211; but it is 
higher than the ratio of some countries—France, 
for instance, being very low; indeed, negative 
lately. The years I obtain from Ushur and Towns- 


end, as given in the English translation of our 
Bibles. I use the data from Hales and the 
Septuagint version of the Pentateuch, which is con- 


idered by modern learned men to be more trust- 
worthy in such like questions, I obtain a lower 
result; but still reasonable enough. The high term 
given above is not widely different from various 
computations by German and English students of 
statistics. This may be considered the direct solu- 
tion of the problem. A large error in the data 
becomes smaller in the result. The reverse of the 
8 is equally simple, but a small error in the 

ta becomes larger in the result. The problem is: 
given any three of the above terms to find the fourth, 
and it is known as one of a transcendental charac- 
ter, because it involves the ratio raised to a high 
pore. In the above question it is ratio 5882? = 
0034 5882, J. Steel. 


NOTES ON THE DEVELOPMENT OF 
FROG SPAWN. 
[14568. |J-Havina frequently matured frog spawn 
I this year determined to note the progress of 
development daily from its deposition to the evolu- 
tion of the ect animal. With this object, I 


obtained on March 3rd a supply of freshly laid | bran 


wn. This was a very early date for the locality 
Clematis upon: Trae), but there had been no real 
winter, and the season was quite a month in advance 
of the average. This day also was very mild and 
ial and the batrachians proportionately active. 
spawn was put into a shallow vessel containing 


water, with a liberal supply of aquatic plants, 
Nitella, Anacharis, &c., covered with a piece of 
glass and placed in the window of a room having a 
north-east aspect and without a fire. The blinds 
were kept undrawn so as to imitate natural con- 
ditions as closely as = with reference to tem- 
perature and light. the figures the natural size 
of the nascent tadpole is adhered to, excepting, of 
the magnified examples. 
On divesting a scoped, renege ovum of its gela- 
tinous envelope and crushing it in water between 
two glass slips, the interior was seen under a tin. 
objective to be composed of squarish granules, 
irregular, however, both in shape and size, inclosed 
in a delicate integument (the vitelline sac), which, 
on being ruptured, lay in folds amongst the cor- 
puscles. The larger of these measured the 1-2500th 
of an inch in diameter, and exhibited a faint nucleus. 
Externally there was little apparent change in the 
conditions of the spawn until the 8th March, but 
the integument grew tougher daily until it became 
n to cut the ovum in order to liberate its 
contents. The granules were now aggregated into 
round pill-like masses, were apparently nucleated, 
and from the currents perceptible amongst them 
when examined in water, it became evident that 
eiliary action was in existence. A cleavage was 
now observed, and each ovum became unequally 
divided as in Fig. 2. The segmentation became 
rapidly more defined until on the 12th of March the 
appearance was as represented in Fig. 3. A enlarged 
at B where a’ shows rudimentary external gills or 
bronchial tubes, and B’ the vitelline sac. Each day 
there was a perceptible change, the gills and tail 
especially enlarging, while the nostrils became con- 
spicuous, and on the 17th of March motion 8 
of a rapid energetic action in bringing head and tai 
together was observed (Fig. 4). 


most part on the gelatinous egg mass, but occasion- 
ally indulged in an active wriggle. 


together with the tail and margin of the body, exhibit 
the circulation to perfection. By covering up the 
tadpole in wet cotton wool, leaving the tail exposed, 
2 placing it upon a glass slide, quietness is insured 
in the object without compression. I also found a 
zoophyte trough useful, especially in examining the 
internal organs with a frond of Nitella translucens 
in the same microscopic field. The animal and 
vegetable circulation could be observed side by side. 

For the remainder of May the weather was cold 
and progress checked. They gulped air from the 
surface and the hind limbs lengthened. They did 
not attack animal food greedily—the aquatic plants 
appeared to afford all they required. 

n the second week of June the temperature 
became warmer, and the tadpoles correspondingly 
vigorous and active, breathing from the surface and 
using their limbs in swimming. Those anterior now 
began to bud (I had previously remarked the toes 
underneath the cuticle), but, unlike the posterior 
legs, are not projected through a membranous 
sheath. They elbow their way out below the gill 
openin The cuticle becomes attenuated, and is 
suddenly broken through, leaving the limbs exposed 
complete and free. 

June 23rd. Those furnished with four limbs rest 
on the plants above the surface, and evidently want 
to leave the water, in which, if unable to make 
their way out, they would speedily become asphyx- 
iated. They are not the largest nor apparently the 
strongest tadpoles which have completed their 
metamorphosis. First, the tail attains an extreme 
length and tenuity before the final change, which is 
rapidly effected, and tail, lip, gills, &c., become 
abserbed and the body shrunk to a frog shape sud- 
denly—so much so that on the 27th June many tad- 
poles had developed into perfect frogs, thus occupy- 


The next day some | ing 117 days in completing their most interesti 
tadpoles had emerged. These lay quietly for the | series of life changes. 


| 


I am satisfied, however, 
the period can be accelerated or retarded as 
required, by increasing or lowering the temperature. 


March 19th. Tadpoles all emerged and lay extended 


as in Fig. 5. The gills were now prettily branched 
in Fig. 6, magnified about 8 diameters; the tail is 
speckled with pigment cells, the nostrils (a) are 
well developed, and under the lin. objective a rapid 
oiliary action was seen at the protuberance (b) (the 
immature mouth). The water seemed driven back- 
ward in a current to the gills (c), through which the 
3 now „ J. Fig. 1 the 
0 aspect at this stage, slightly magnified. 

March 23rd. The gills extend almost to the tail. 
I now remarked at root of the tail and within 
the cuticle the starting point of posterior limbs. Up 
to this date the weather had been mild, but now a 
change occurred on the 24th. There was snow, and 
the cold lasted until the first week in April. In the 
interval tadpole development was arrested. There 
was little growth or motion, and all seemed dormant. 

April 3rd. Weather springlike, and tadpoles 
active. They appear to feed upon the gelatinous por- 
tion of the egg mass now nearly gone. 

April 5th. The eyes could now be distinguished, 
but as mere bluish specks, far too rudimentary for 
distinct vision. 


ood 

The blue filmy specks have now become 
perfect eyes. The tadpoles dive on approachin 
them. Their bodies are beautifully speckled, el 
the black pigment cells have assumed an irregular 
ched form. Excepting increased size and 
activity no great change was remarked until the 10th 
of May, when the membranous sheaths were pro- 
jected from each side of the tail near the body, 
through which the posterior limbs are pushed. 

May 20. The hind feet are now through the 
sheaths, and from their extreme transparency, 


Light appears to be of most importance in stimu- 
lating the growth of vegetation and infusoria which 
form their chief food. With me they attained a 
wonderful degree of transparency, and althougk 
never put upon water diet exclusively, the 
details of the circulatory system could be followed 
with little difficulty. References to sketches :— 
Fig. 1, frog spawn as in situ; Fig. 2, cleavage in 
ovum, sixth day; Fig.3, A, tenth day, enlarged at 
B, where C shows rudimentary external gills, and 
d vitelline sac; Fig. 4, 15th day, motion first 
observed ; Fig. 5, 17th day, tadpole emerged ; Fig. 
6, same magnified about eight diameters, a nostrils, 
b miniature mouth, c gills; Fig. 7, dorsal aspect 
slightly magnified. M. H. Robson. 


BOAT BUILDING. 


[14569.]}—THERE has been a great deal of infor- 
mation in the E. M. lately on boat and canoe build- 
ing, but, so far as I have noticed, there has been 
nothing said on the method of getting the lines; I 
have, therefore, determined to contribute my mite 
of information, aenn for others more capable to 
take up the subject and enter more fully into it than 
J am able to do. I will describe the method I 
adopted in building a clincher-built boat, 17ft. long, 
4ft. beam, 2ft. deep at head and stern, and 1ft. 1}in. 
at midship. Take four pieces of pine, 17in. long, 
2in. wide, and gin. thick, dressed up quite true, glue 
them together, and put two screws through them to 
hold them together ; divide the length into six equal 

, and draw a line square across the top at each 
ivision. Then with a square draw a line down the 
side from the end of each line on the top, take out 
the screws, and cut the model of half boat on 
the side not marked. Then placeit in water to soften 
the glue, and take it to pieces and dry it, then draw 
a line across the top of each piece from the lines on 
the sides, number the divisions, beginning at the 
stem, 1. 2, 3, 4 5. and stern, 
1g 14 2 15 11 1z:in. 
as Fig. 1. My model was the respective breadths 
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given under each number of divisions. The joints 
where the pieces come together and the top may be 
marked A, B, C, D. The model is made upon the 
scale of tin. to the foot. The first thing to make is 
the keel. This may be made in different ways; it 
may be made of a board any breadth required, and 
tapered off from midship to both ends, in whioh 
ease the edges are worked up so as to nail the 
strakes to. The keel proper is nailed on this board 
when the boat is finished, or it may be made out of 
a piece of wood placed edgeways, in which case a 
groove or rabbet is worked out on each side to nail 
the first strake to. The stem is made from a piece of 
wood, 3in. by 2in. at top, and 4in. by Ain. at bottom 
(Fig. 2), with a rabbet on each side for the ends of 
the strakes to fit into, and a piece taken out at 
bottom to fiton keel. The stern-post is made from 
a piece of wood, 2in. thick and 5in. wide at bottom, 
and 2in. wide at top (Fig. 3). A rabbet is taken out 
at each side for the ends of strakes to fit into from 
the bottom to the part where the stern-piece fits on 
to the stern-post. The stern-piece is out out and 
nailed to the stern-post, the shape being taken from 
the model. A piece is taken out of the bottom of 
stern-post, and stem and stern are nailed to keel. A 
lin. or l}in. board is firmly fixed edgeways on the 
ground, and the keel firmly fixed on the top edge 
with screws, the stem and stern being firmly fixed 
in a perpendicular pesition. Divide the keel into as 
many parts as you have in the length of the model, 
and make a mark equare across. To make the shapes 
or templates to give shape to the boat take a piece 
of board for each template, and lay off three parallel 
lines, the first 6in. from the bottom edge of the 
board, and the others 6in. apart; mark the lines 
A, B. C. Draw a line in the centre of the board 
perpendicular to the bottom edge. Take the model 


apart, and measure with a pair ef fine compasses 
and soale the width of the model at line No. 1, at 
joint marked A; transfer this distance in inches to 
ine, A, on the board on each side of perpendicular 
line, and make a mark; then measure the width of 
second piece, marked B, and transfer this to line B, 
and mark as before; then measnre the top side of 
third piece, marked C, and transfer it to line C, and 
mark. Repeat this with each of the other sections 
and stern, then put the model together and measure 
the flat side opposite each division and set it off 
in inches on the perpendicular line of each tem- 
plate and mark; draw a line parallel through this 
mark and mark it D; set off on this line 
the widths at 1, 2, 3, 4, 5, and stern, and mark 
these places on the line ; draw a curved line through 
the marks of the lines on each template, and cut 
by these lines ; a piece of whalebone, a thin lath, or 
a piece of stout crinoline wire is convenient to draw 
the curves with. The templates are numbered to 
correspond with the divisions on the model, and 
are fixed with an iron angle or otherwise to the 
keel on the line corresponding with their numbers, 
and are firmly fixed with stays. It is very im- 
rtant that the centre of stem, stern, and centre 
ine of the templates should be in a line; it is 
obvions that the model may be divided into any 
number of divisions that is convenient, or if a 
carvel-built boat is required a division may be made 
for each rib. If greater accuracy is required the 
model may be made with 6 tin. pieces inatead of 3 
yin. pieces for the three lower pieces, and the lines 
Zin. apart on the templates. The midship section or 
template may be divided into a number of unequal 
parts on the outer edge, according to the number of 
strakes. Where the section is flat they may be 
wider, where round narrower. The stem and stern 
may be similarly divided. Now take a lath and fix 


it on the marks at stem, stern, and midship, and 
mark the edges of the other sections. This will 
give you an idea of the width and shape of the 
strakes. To get the shape of the strakes get a thin 
board about 3-16in. thiek, Gin. wide, and 12 or 14ft. 
long- This is called the curva board. Also a piece 
of wood lin. square and 12 or 14ft. long. Chalk the 
carve board and rub it down with a cloth, lay it on 
the boat where you require the strake ; being light 
it will easily bend and fit. Fasten it with clamps, 
then mark with a pencil along the edge of 
the keel or strake as the case may be, inside. Take 
off the curve board, lay it on the board from which 
you intend to cat the strake, pencil mark on top, 
provide a number of bradawls, and put them 
through the centre of the lin. lath, about 
15in. apart. Lay the lath on the cnrve- 
board close to the low side of the pencil mark, 
and stick the bradawl through the curve- 
board into the wood to form the strake, bend the 
lath to the line, and stick the other bradawls 
through until it is so fixed the full length, then pull 
out the bradawls from the wood and curve-board, 
but leave them in the lath, place the curve-board on 
one side, and stick the bradawls into the holes made 
in the wood; then, with a pencil, mark the opposite 
side of the lath to the line on the curve-board. 
This will give you the shape of the strake with one 
inch lap for nailing. Cut the other edge of strake 
according to judgment, cut out another piece the 
same size and shape for opposite side, and dress up. 
It is easier to put the strakes on in two picces than 
all in one piece; if done in this way the piece at 
stern must be put on first, say two-thirds the length 
of the boat. Theend of the strake must be fitted 
into the recess formed in the sternpost, then cut the 
other end square off with a fine saw, lay ona try 
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square and mark with a pencil the width of the 
blade on the outside of the board, with a broad 
firmer chisel cut cff from this mark to an edge on 
the opposite side of the wood, thus forming a wedge- 
shaped splice. Make a pencil mark lin. from the 
top edge on the outside, and another lin. from the 
bottom edge inside; with a spokeshave dress off the 
top outside edge at stern from the line to the oppo- 
site edge, coming off to nothing about 18in. from 
the end of the board, Fig. 5. The next strake will 
have to be dressed off in a similar way at the bot- 
tom to fit on this. These two pieces may now be 
steeped in water, steamed, or put on as they are 
—it is best to steam them; if not convenient steep 
them in water as long as you can, then fix and nail 
them in their places ; get the forward part of the 
strake in the same way, making them a little 
longer than required, fit the front eud to the stern. 
In fitting the end of the strake bevel to fit 
the stern rabbet make the bevel greater than 
apparently neceesary, as it is reduced in bending 
(Fig. 6). Fix the strake in its place with clamps, 
kad make a mark across where the other piece of 
the strake joins it ; take off the strake and lay the 
blade of the square close up to the line, and draw a 
line on the other side of the blade. Cut off by this 
line, and with a broad chisel cut off the wood from 
this line to the opposite edge of the board. If 
carefully done this will make a good splice; it may 
be nailed with lin. nails. Make lines lin, from the 
edges, as in the first place, and dress off top edge 
same as for stern. In making the next strake let 
the splice be one-third from the stern, so that the 
splices cross each other; proceed thus until all the 
strakes are put on. In the parts where the mould 
of the boat is nearly straight nothing will be re- 
quired te be done, but where it is round the outside 
of the lower strake is to be dressed off (Fig. 7) 


STREAK , goes 


— — 


with a spokeshave, to get the necessary shape, how 
much or how little may be judged from the edge 
of the template. ve is to be taken off the top 
strake at bottom edge, but at the ends where the 
two boards are fixed to stem and stern. A useful 
kind of oap for boat building may be made of 
two pieces of hard wood, liu. thick, 2in. wide, and 
14in. long; a Jin. hole is bored through Gin. from the 
end, and a din. bolt put tbrough long enough to 
give a little play, 3}in. or Ain. long, and a wedge to 
drive in between them to tighten them up (Fig. 9). 
Having got all the strakes on take out the templates, 
and fit in the ribs, which may be made of oak, žin. 
wide and ŝin. thick. These may be steamed and 
bent into their places and nailed fast, putting the 
nail-heads outside. Take two strips of wood, ltin. 
or 2in. wide and zin. thick, nail one outside 
the top strake along the gunwale, the other 
outside upon the top of the ribe. On each side of 
the boat a solid block must be inserted where the 
rowlocks come, and an iron plate put on with a hole 
in it for the rowlock to drop into. This hole may 
be 12in. abaft the after edge of the thwart. Next, 
the rising, which is a piece of wood l4in. wide and 
tin. thick, nearly the length of the boat, is fixed 
inside and following the gunwale of the boat, and 
about 5in. below it for the thwarts to be fixed to. It 
is nailed to each rib, and the thwarts are laid upos 
this, and are long enough to butt against the strake 
on each side. A knee is pat in at each end of the 
thwart, butting against the strake and coming 6in. 
on the thwart. It is now ready for the ceiling or 
floor, which consists of one board down the middle, 
6 or 8in. wide in the middle, and tapered off at each 
end to fit the boat. To make it lie level and firm 
cleats are nailed on the underside, across it, and a 
board, sometimes two boards, nailed on each side of 
it They are 3 or Ain. wide, and tin. thick. The 
centre one is left loose. I have used cut clout nails 
1, 14, and 1zin. long, heads outside, and clinched 
inside, 2 to 2hin. apart. If found brittle they may 
be softened by putting in the fire and left till the fire 
out. A convenient steaming box may be made 
of four boards, ltin. thick; two may be 12in. 
wide, and the others 4in. wide. The narrow ones 
may be firmly nailed between the others, form- 
ing a box, any length required, 4in. by 9in. One end 
may be nailed in, the other fit loose, or, when steam- 
ing, a taft of hay may be put in to close the end. 
Get a kettle and fit a wooden lid to it tight. Make 
a hole in the centre, and fit a wood pipe in it. The 
other end of pipe must be fitted to the under side of 
box. Bore a hole in the lid and fit a plug, place the 
boiler under the box a little way from the ground, 
putin water, and insert the plug. Make a fire 
under, and when steam is up put in the article and 
close the end until steamed sufficiently. 

The stem is sometimes made of two pieces. That 
part to which the ends of the strakes are nailed is 
called the apron, and is sometimes made separately, 
and nailed to the stem proper. There are two blocks 
fitted into the angle of the atem and keel, and stern 
and keel. These are called respectively the stem 
dead wood and the stern dead wood, Fig. 10. When 
the apron is made separately the dead wood is fitted 
up to the stem, and the bottom of the apron fitted 
upon that; but if the stem and apron are made from 
one piece the dead wood is fitted to the apron. It 
will be easier for an amateur to fit the dead wood in 
after one or two strakes are on. The stem can be 
made curved, if required, instead of straight, in 
which case it is better to make the apron separately, 
as shown in Fig. 11. 

I have lately seen a very light canoe, 14}ft. long, 
30in. beam, 12in. deep, stem and stern, carvel built, 
with a very flat bottom, no keel except about 23ft. 
or 3ft. from stem and stern, the sides cambered in at 
midships. The ribs were Gin. apart, the strakes 
were ĝin. er din. thick, as near as I could tell, and 
were put on in three strakes on each side, nailed to 
the ribs where the strakes joined. A piece of wood, 
lin. wide and jiu. thick, was fitted in between the 
ribs along the joint, and nailed along the edge of 
each strake. The stem and stern were made like a 
wedge, and the strakes were carried beyond the edge 
and nailed together. A narrow iron strut was carried 
along the joint, and 2ft. under the keel a good block 
was put in at bow and stern about 2ft. long, and 
four stays fixed across from gunwale to gunwale. A 
lin. half-round bead was fitted round the gunwale. 

References to letters in Figs. 10 and 11. A, the 
stem; B, the apron; C, bow dead wood; D, keel; 
E and F, stern-post ; G, stern-piece: H, stern dea 
wood; I, templates; K K, posts; L, scantling to 
stay to; M, the stocks. The dark lines in Fig. 10 
are angie-irons to fix template to keel. 

Parry Sound, Ontario, Canada. R. Cooper. 


AMBRICAN OYSTERS. 

[14570.J]—‘‘ Hematorus” (14555) complains of 
the toughness of the American ‘‘ canned oysters.” 
So far as my experience goes, I have found the 
“ oysters” in a minority, or, at any rate, if oysters 
at all they possessed the foot and sometimes the 
byssus of a mussel in those specimens I have dis- 
sected. On reference I find the foot is present in 
apondylus, lima, and the scallops, all branches of the 
oyster family. C. J. P F. 
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PROPERTIES OF NUMBERS. 


[14571.]—As there appears to be an interest 
taken in the formation of the so-called magic squares, 
perhaps a few examples of these curious mathe- 
matical structures may not be without a charm to 
the workers in dry figures. 

From what I can gather these squares date from 
the commencement of mathematical knowledge, and 
ap to have exercised the ingenuity of arithme- 
ticians even up to the present week. The reason- 
ing wherefore these squares exist is too long for this 
present letter; but if your correspondents like, I 
can give them formuls for the construction thereof 


8 1 6 
3 5 7 
49 2 


is the simplest and smallest form of square, and 
permits ef no permutation. 

17 24 1 8 15 

23 5 71416 

4 6 13 20 22 

10 12 19 21 3 

11 18 25 2 9 


a square having 5 for root; this is one permutation 
out of many hundreds, and I purpose shortly to give 
you a formula whereby any figure may be made 
to occupy any square. 

30 39 48 1 10 19 28 

38 4 


88 


12 
22 31 40 49 2 11 20 


A similar square to the last, only one of which 
there are more variations. This has 7 for a root; 
it is formed on the same lines as the last, and an 
inspection of the two will enable any one to detect 
the mode of construction. Squares having for roots 
9, 11, 13, &c., may be constructed ad. lib. 

The figures composing these squares may not all 
be in arithmetical progression. For instance 


128 1 32 
4 16 64 
8 256 2 


These figures are in geometrical progression, and 
= produet is 4096. This class may also be produced 


Further, so long as the figures are in arithmetical 
progression—2, 4, 6, 8—3, 6, 9, 12, &c.—they can 
be arranged in a square. Also the numbers need 
not be consecutive, as shown in the two following 


suares :— 
51 72 3 24 45 
69 15 21 42 48 
12 18 39 60 66 
30 36 57 63 9 
33 54 75 6 27 


20 28 1 9 17 
27 5 8 16 19 
4 7 15 23 26 
11 14 22 25 3 
13 21 29 2 10 


All these squares are capable of an almost endless 
B when arranged by the certain formula: 
ut the method used in the above construction is 
the easiest to remember. The number of different 
squares constructable with the same figures, having 
a radix of 7, is, I think, about four hundred million, 
but I have never constructed that number myself. 


SQUARES HAVING AN EVEN NUMBER FOR 
ROOT.—4 being tha smallest number capable of being 
thus squared, wa have— 


11514 4 
12 6 7 9 
8 10 11 5 
13 3 2 16 


This square adds up to 34 every way. Careful in 
apection of this square will show how it is made. 
For instance— 

100 4 


067 0 
01011 0 
13 0 016 


from which certain figures are omitted. These 
figures are formed into another square, commencing 
at the bottom. 

01514 0 


12 0 0 9 
8 00 5 
03 2 0 


These two squares, superimposed, form the top one; 
like the odd squares, the figures forming them need 
not be in complete succession. To wit— 


1 63 62 4 
60 6 7 57 
8 58 59 5 
61 3 2 64 
Here we bave 1, 2, 3, 4, 5, 6, 7, 8, 57, 58, 59, 60, 61. 
62, 63, 61, commencing at the left hand top, and 
then working from right-hand bottom. This is 
easily re-numbered. 


29 7 28 9 12 26 
32 31 3 436 5 
23 18 15 16 19 20 
14 24 21 22 13 17 
2 1 31 33 6 35 
11 25 10 27 30 8 
1 63 3 61 60 6 58 8 
56 10 54 12 13 51 15 49 
17 47 19 45 44 22 42 24 
40 26 38 28 29 35 31 33 
32 34 30 36 37 27 39 25 
41 23 42 21 20 46 18 48 
: 16 50 14 52 53 11 55 9 


Above are two examples of squares having 6 and 8 
kor roots; in the latter may be seen the system 
applied to the square of 4, but more fully expanded. 
These even squares are capable of considerable per- 
mutations, and the formula similar to the odd 
squares, but more complex. In both cases they are 
formed of two squares, which, being added together, 
form a third or magic square. The figures in one 
square are arbitrary, the figures in the other square 
are the balance required to make up a certain num- 
ber. From this it will be seen that any figure may 
be made to fall on any space. 

The formula for these I will send if your corre- 
spondents are not already tired of the subject. 

A variation on the common square has been 
devised—viz., one having a border, of which the 
following is an example :— 

1 35 34 5 30 6 


33 [ll 25 24 144 4 
28 22 16 17 19 9 
8 18 20 21 15] 29 
10 123 13 12 26] 27 


31 2 3 32 7 36 


Each band makes 111, and the inside square is 
magie, and makes 74. This also is subject to varia- 
tious. The first 10 and last ten figures have been 
reserved for the border, and the remairder have been 
disposed inside the border after the rule of 4 squares; 
tbe border then simply requires dodging, so that the 
opposite figures shall count 37. 

ap further form of square of squares is shown 

ow :— 


1 63 62 4 9 55 54 12 
60 6 7 57 | 52 14 15 49 
8 58 59 5 16 50 51 13 
61 3 2 647 53 11 10 50 
17 47 46 20 J 25 39 38 28 
44 22 23 41 J 36 30 31 33 
24 42 43 21 J 32 34 35 29 
45 19 18 48 | 37 27 26 40 


These squares add up independently te 130, or 
straight across to 260; they are easily formed. To 
make the Ist square, take the first 8 and last 8 of 
the figures; the 2rd square is the second 8 and last- 
but-one 8; and so on—each square containing 
exactly one-fourth of the sum total of the 6t num- 
bers. Therefore, they must add up to the same; 
each square is then made magic by the formula 
given before. 

A square containing nine magic squares may be 
constructed by taking the mean of one-ninth of the 
sum of 81 numbers, and thea arranging the nine 
squares magically; and so on to any size. 

I will now bring this letter to a close with the 
description of a properly magic square, which should 
be copied by everybody who believes in their talis- 
manic properties. 

First.—The sum of the 16 numbers in each row, 
vertical or horizontal, is 2.056. 

Second.—Every half column, vertical and hori- 
zontal, makes 1,028, or one-half of 2,056. 

Third.—Half a diagonal ascending (64 to 52), 
added to half a diagonal descending (77 to 65) will 
make 2,056. This half diagonal may start from any 
side or any square, sideways or downwards. 

Fourth.—The four corner numbers added to the 
four central numbers, equals 1,028, or half a band 
or diagonal. 

Fifth.—If a square hole be cut in a piece of paper 
just large enough toadmit of the view of 16 small 
squares, the sum of these squares will be 2,056. 


200 217 232 249 8 25 40 57 72 89 104 121 136 153 168 185 
58 39 26 72250 2331 218 199 186 167 154 135 122 103 90 71 
198 219 230 251 6 27 38 59 70 91 102 123 134 155 166 187 
60 37 28 5252 229 220 197 188 165 156 133 124 101 92 69 
201 216 233 218 9 24 41 56 73 88 105 120 137 152 169 184 
55 42 23 10 247 234 215 202 183 170 151 138 119 106 87 74 
203 214 235 246 11 22 43 54 75 86 107 118 139 150 171 182 
53 44 21 12245 236 213 204 181 172 149 140 117 108 85 76 
205 212 237 244 13 20 45 52 77 81 109 116 141 148 173 18 
51 46 19 14 28 238 211 206 179 174 147 142 115 110 83 78 
207 210 239 242 15 18 47 50 79 82 111 114 18 146 175 178 
49 48 17 16 211 240 209 208 177 176 145 14 113 112 81 80 
196 221 228 253 4 29 36 61 68 93 100 125 132 157 161 189 
62 35 30 3254 227 222 195 190 163 185 131 126 99 94 67 
194 223 226 255 2 31 34 63 66 95 98 127 130 159 162 191 
64 33 32 1256 225 221 193 192 161 160 129 128 97 96 65 


It is probable that among all the figures I have 
put down that some mistake may be made either by 
myself (as I have not gone through every addition) 
or the compositor; but I trust even the slight 
description of the method of constructing the squares 
I have given will enable its rectification to be easy. 


There is another form of square“ which is a 
circle; but as it would require a special woodcut, I 
will not trouble you with it. 65 numbers are 
arranged in 8 radii of 8, having one in the centre 
common to all radii. The concentric rings are 
equal, and the radii are equal. There are also 20 
eccentric circles—the figures included in each being 
equal. The formation of such a circle will ceme 
easy after making such a square as the last described. 

Sidney Jewsbury. 

Victoria Park, Manchester. 


SPRING STEP FOR BICYCLES. 

[14572.]—Tue idea A. A. Watkins gives us (letter 
14486) is good, but I am afraid the slot would 
weaken the backbone considerably ; besides which he 
would be infringing on Dedicoat’s patent were he to 
make use of his step. Concerning the said patent, 
of which A. A. W. is evidently unaware, the follow- 
ing particulars may be useful :—Dedicoat fixes a 
ring to the backbone, just above the back fork, 
through which a stout Yin. rod passes; around this 
rod is a stout coiled spring, which is fastened at the 
top to the above-mentioned ring, and at the bottom 
to the lower end of the rod. The top of the rod is 
fitted with a hinge, on which the large elliptical step 
works, the back of which is provided with a catch. 
Its action is precisely the same as that of A. A. W., 
the catch being disengaged by the action of the foot 
in mounting, and the spring raising the rider at the 
same time enables him to reach the saddle easily. 


56in. Superb. 


ON THE SALTS OF NITROUS OXIDE. 


14573. WRILST making some analyses of cast 
iron, an experiment was made to aseertain whether 
fusion with nitre and carbonate of soda would readily 
yield the pbosphorus in the form of an alkaline 
phosphate. If the operation be properly carried 
out a bulky yellow precipitate is obtained with 
nitrate of silver, which it is impossible to regard as 
phosphate; the possibility was suggested that it 
might be the salt obtained by Dr. Divers by the 
action of sodium amalgam on nitrate of soda 
(Proceedings of the Royal Society, Vol. XIX.), 
and subsequent precipitation with nitrate of silver. 
Several analyses of the salts were made, and the fol- 
lowing are some of the results obtained. 


Analysis of the Silver Salt. 


The silver was estimated by dissolving in nitric 
acid, and then precipitating as chloride, amount of 
substance taken = 6025 grammes. On boiling with 
nitric acid a little silver chloride existing as impurity 
remained undissolved ; this was collected on a filter, 
fused, and weighed, that adhering to the filter paper 
being burnt into metallic silver. The amount of 
silver chloride found, including the metallic silver 
calculated to chloride, = 092 grammes, which 
when substracted from the amount of original sub- 
stance taken, leaves 5705 grammes of the pure 
silver salt. The solution in nitric acid was then 
precipitated with hydrochloric acid. The silver 
chloride was then collected on a filter paper, fused, 
and weighed ; the amount of silver chloride found was 
599 grammes, which = 78°17 per cent. of silver. 
A second analysis was made in a similar manner 
the amount of substance taken was 175 grammes. 
The silver chloride found as impurity was O14 
grammes, leaving 161 grammes of the pure silver 
salt. The amount of silver chloride obtained from 
the nitric acid solution was 167 grammes, which = 
78 01 per cent. of silver. A third analysis gave the 
following results: Theo amount ef substance taken 
was ‘3510 grammes, the amount of silver chloride as 
impurity was 0804 grammes, showing that 2706 
grammes was the amount of pure substance taken. 
The amount of silver chloride obtained from the 
nitric acid solution was 283 grammes, which equals 
78:72 per cent. 


Analyses of Silver Salt. 


Pure substance Silver chloride Per cent. 

taken. found. of silver, 

I. 5705 ‘ee 5990 si 78°17 

II. 1610 si 1670 ‘ase 73°01 

III. 2706 wee 2830 ve 78:72 
Mean = 78˙45. 


The amount of silver found therefore agrees with 
the formula AgNU, and also with the analyses of 
Dr. Divers. Experiments were then made, in which 
sodium nitrate was substituted for the potassium 
salt; furthermore, the admixture of carbonate of 
soda at first used was next left out, and the salt 
was satisfactorily prepared by the simple fusion of 
iron filings with sodium nitrate. Regarding the 
best temperature for the operation, experiments 
were e with a Bunsen burner, a Gore’s gas 
furnace, @ coal furnace, and a charcoal furnace— 
the best resulta being obtained with a charcoal fur- 
nace, The silver precipitate is very bulky, bat 
when dried it shrinks greatly ; the silver salt is re- 
duced slightly at 100°C. It is best to dry it in 
vacuo over oil of vitriol, whilst taking care to pre- 
tect it from the action of light. 


Jol 1%, 1878. 
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Preparation of the Sodium Salt, 


To prepare the sodium salt iron filings were fased 
with sodium nitrate in an ircn crucible over a char- 
coal furnace, lixiviuted with water boiled, filtered 
from the oxide of iron, evaporated down to a small 
bulk, and left to erystallise. White needle-shaped 
crystals were deposited, having the composition 
NaNO + 8H-0. In order to obtain the best yield 
of the salt, the crucible ought to be kept at a red 
heat for about an hour, after the deflagration bas 
taken place ; otherwise the sodic nitrate will not be 
properly converted into hyponitrite, and orystals 
will be got with great difficulty. 


Analysis of the Sodium Salt. 


The sodium was estimated by conversion into 
sulphate 


Weight of sub- Sodium sul- Per cent. 
stance taken. phate found. of sodium. 

I. 4815 wide 3105 se 20°90 
II. 478 sis 313 2 21˙19 
III. 3005 ss 2615 2120 
IV. 468 eee 299 E 20°68 
V. 1555 . "1045 coe 21°73 
VI. 3309 2215 i 21°39 
VII. *2205 "1455 5 21°35 
VIII. 2⁵⁴⸗ꝛ5 170 ove 21:67 

Mean, 21 26. 


The water ef crystallisation was next determined 
by drying at 100° C. in the water bath until a con- 
stant weight was obtained, which is generally about 
three or four hours. 


Weight of ealt Per cent. 

taken. Loss. of Water. 

I. 202 a "1025 50°74 

II. 122 is 0615 ose 50 39 

III. 442 see "210 50 43 

IV. 662 s "350 50 62 
Mean, 50°54. 


The nitrogen was then estimated by burning with 
soda lime and passing the gas through standard 
sulphuric acid, also by precipitating as ammonio- 


platinic-chloride. The following are some of the 

resulta which where obtained. 
Amount of sub- Ammonia Nitrogen 
stance taken. obtained. per cent- 
k 466 077129 . 12 95 
° 524 »O872175 13 70 

(NH.) 2 Pt Cie 
obtained. 

III. 3625 740 12°80 


Mean, 13°15. 


It will be seen that the mean numbers of the several 
analyses agree well with the formula, Na NO 3HO:. 


Found Calculated 

per cent. per cent. 
Na = 21°26 eee eve oe 21°49 
N = 13°15 ss ex Ved 13 08 
H30 = 50 54 ees see see 50 46 
O = 15°15 eee ere eee 14°97 
100°00 100 00 


Experimenta were then made substituting sine for 
iron in the reduction of the nitre, but the reaction 
was too violent, and there was not the slightest 
indication of the salt being formed. The sodium 
salt is very soluble in alcohol and ether; it is 
slightly efflorescent, and was found to lose water 
over sulpburio acid, I bave not yet succeeded in 
obtaining crystals of the potassium salt. An 
aqueous solution of the sodium salt was found to 
ive the following reactions with some of the metals : 
ith copper sulphate a turquoise blue precipitate, 
soluble in acetio acid; with sulphate of manganese 
a white precipitate, soluble in acetic acid; with 
magnesic sulpbate a white precipitate, soluble in 
acetic acid; with nitrate of bismuth a white preci- 
pitate, insoluble in acetic acid; with sulphate of 
zinc a white precipitate, soluble in acetic acid; 
with alaminium sulphate a white precipitate, insolu- 
ble in acetic acid; with baryta a white precipitate, 
soluble in acetic acid; with calcium bi-chloride a 
white precipitate, soluble in acetic acid; with 
mercuric chloride a whitish yellow precipitate, 
which afterwards became brownish red, dissolved in 
acetic acid, leaving a white residue; with cobalte 
mitrate a mauve precipitate, soluble in acetic acid; 
with nickel eulpbate a whitish green precipitate, 
soluble in acetic acid; with protonitrate of mercury 
a black precipitate, apparently metallic mercury at 
the bottom, and whitish yellow suspended matter at 
the top, insoluble in acetic acid; with gold chloride 
the gold was reduced ; with acetate of lead a white 
precipitate, insoluble in acetic acid; with stannous 
ch] a white precipitate, insoluble in acetic 
acid. Albert E. Menke. 


Chemical Laboratory, King’s College, London. 


PURIFICATION OF SEWAGB.—V. 

{14574.J]—I WILL now discuss the third process 
of dealing with sewage— namely, by filtration or 
intermittent downward filtration. Mr. Bazalgette, 
in bis paper has dealt with this process almost 
wholly in its relations to pounds, shillings, and pence : 
he bas not touched on it from a sanitary point of 
view, nor did any of the members of the Institute 
of Civil Engineers, during the discussion, touch on 
its most important division—namely, its power of 
purifying sewage, either by causing nuisance on 
the farm during the application of the sewage to the 
land, or without causing any nuisance during the 
process of irrigation. Why was the sanitary effect, 
or the question of nuisance caused by irrigation. 


‘| wholly ignored or neglected for the secondary and 


subordinate one of profit and loss? I think it was 
a tacit acknowledgme:.t on the part of Mr. Bazal- 
gette and the Institute that they were wholly in- 


capable of dealing with the question in any other 


manner than that of pounds, shillings, and pence. 


The one all-important question of purification was 
wholly shoved on one side, to show which system or 
farm produced the most profit, or which had cost 


the most money per acre or per head of the popula- 
tion. 
of dealing with the subject. The best method of 
purifying the sewage ought to be first settled, and 
then the profit or loss question could be dealt with 
after. The Institute appeared to think that all that 
was necessary to be done was to spread the crude 
sewage over @ farm and let the crops and land 
deodorise, clarify, and purify the sewage if it could, 
no matter about there being a nuisance on the farm 


£o long as the farm was far enough away from a 


town or gentlemen’s residences. 
That is not the way in which such a vital question 


- | should be dealt with. If sewage is a nuisance in a 


town it must also be a nuisance to the residents and 
workers on a farm where it is applied in its crude 
state. Unless it is deodorised and disinfected previous 


to spreading it on the land it must be an intolerable 


nuisance. 


I will now give my opinion on some of the sewage 

Bave been often quoted as favourable 
irrigati The Tunbridge 
Wells sewage farms—north and south—I made a 


farms which 
examples of sewage irrigation. 


particular examination of these farms for ten days 
in 1871. Iagain visited them in 1875, and I found 
that the tanks, the carriers, and the land smelled 
as bad as anything that could be conceived—in fact, 
the smell from these farms had a disagreeable 
sickening effect on any one approaching them, 
especially near the precipitating tanks, and were, 
at the times I visited them, a great nuisance. I 
colleeted some of the effluent water from several of 
the drains, and found it had a sickening smell, 
showing that irrigation as carried on there did not 
deodorise, much less purify, the sewage, although I 
found the sewage mnch easier to deodorise and c'arify 
than London sewage. In 1871 and 1874 I examined 


-the sewage farm at Earlswood for several days, 


which, at that time, received the sewage of Redhill, 
and was intended to take the sewage of Reigate. 
During my visits the smell from the carriers and 
ditches was very disagreenble, and a great nuisance. 
Ifound the sewage, as it flowed from the main sewer 
into the “‘ extractor,” of a character that was most 
remarkably easy to deodorise and clarify—in fact, 
it was five times easier to purify than London sewage. 
Notwithstanding that fact, the effluent water as it 
ran off the land smelled very strongly, and was far 
from being purified. 

At Beddington, which I also visited, the smell was 
not so strong as at Earlswood. I took no samples, 
nor did I test the sewage at Beddington, but I think 
the smell from the carriers was sufficient to consti- 
tute a nuisance. The Eaton sewage farm I have 
visited several times in five different years, and I 
think the smell arising from that farm is something 
very disagreeable, which could not be tolerated near 
a town. The chief merits of the Tunbridge Wells 
and Eaton farms are, that they are situated well in 
the country, not near any town or highway; but the 
Earlawood farm, which takes the sewage of Redhill 
and e lacks the recommendation of being re- 
tired in the country. It abuts on a highway on two 
sides, and is too near to the asylum ; there are also 
many cottages near it, and building operations are 
approaching nearer to it every year. For these 
reasons, I consider that it is a public nuisance 
which ought not to be tolerated. The effluent water 
runs off into a small stream, a tributary of the 
Mole, by the side of a highway, in a very impure 
state. It is all very well for the inhabitents of towns 
to get rid of their sewage by sending it away two or 
three miles from their own doors. but I hold that 
they have no right to annoy the public or travellers 
by the stench of this sewage being spread over a 
piece of land alongside of a highway. s of 
health have no more right to pollute the atmosphere 
by a sewage farm to the annoyance of any one than 
they have to pollute a river. 

I was engaged making observations on Breton’s 
farm for upwards of eight months. That farm 
takes the sewage of Romford, which Mr. William 
Ho V.C., leased for seven years. Mr. Hope, 
during the seven years he farmed that land, demon- 


I think this is a very unsatisfactory manner 


process at Troedyrhiew ; during that time I too 


events, and I traced the source of the pure 
water to springs above the level of the river. 


strated that the process of irrigation on a well- 
drained farm, as carried out at Breton’s, thoroughly 
purifies sewage. The effluent water from that farm 
was at all times of a very pure character, but the 
sewage reservoir and the carriers were at all times a 
great nuisance, and the smell arising from the 
reservoirs jn certain states of the weather was of a 
sickening character. Therefore, notwithstanding 
the pure character of the effluent water and the 
large crops produced by the sewage irrigation, as 
carried on at Breton’s, the process could not be con- 
sidered as of a satisfactory character so long as the 
reservoir of sewage and carriers continued to smell 
so badly. 


With regard to Mr. Bazalgette’s inference tha 
sewage has no more value than pure water for irri- 
gating purposes, it is sufficient to ray that the sands 
in the neighbourhood of Craigentinuy, when watered 
with sea water or with rain water, never produced 
a crop, but when these barren sands were watered 
with the Edinburgh sewage they produced crops 
worth £30 per acre. Whether the crops take up 
any of the nitrogen of the sewage or not I cannot 
undertake to prove, but I will undertake to prove 
that sewage will produce a crop where water cannot. 

It would be as reasonable to say, that if a farm 
was spread over with pure sand it would be as effi- 
cient as to dung it with farmyard muck, as to say 
that pure water is as efficient as sewage for irri- 
gation. 

“Intermittent downward filtration.“ I quite 
agree with all Mr. Bazalgette has said on this sys- 
tem. Its claim to be a new invention is quite ridi- 
culous. What would they call the filter beds at 
Chelsea or East London Waterworks? Are these 
filters not good examples of “intermittent down- 
ward filtration ?’’ The only difference between them 
and the Troedyrhiew filters is, that at Troedyrhiw 
the crude sewage of Merthyr Tydfil is filtered, 
whereas the Chelsea and East London filter beds 
filter sewage very much diluted, or call it water 
slightly contaminated with sewage; still these 
filters are good examples of intermittent downward 
filtration,” and they were established long before 
Merthyr Tydfil filters, or before Dr. Frankland 
proposed that system for purifying sewage. I 
think I can throw some light on the Troedyrhiew 
filters that was wholly overlooked, or probably quite 
unknown to the disputants—viz., the ease with 
which the Merthyr Tydfil sewage can be cleansed, 
in comparison with the sewage of many other towns. 
2nd. The very great purity of the diluting water 
which mixes with the sewage effluent in the drains. 
I was engaged for eight days in January, and again 
for nine days in July, 1872, examining the agree 2 


ugings and samples every two hours during the 
aytime, and twice I devoted 24 consecative hours 
to watching and noting the effects of the sewage on 
the land, so that I was able to judge of the efficiency 


of the dela from my own undivided observations. 


From these observations and expcriments—Ist, I 
found that the sewage of Merthyr Tydfil was three 
and a half times easier to deodorise and clarify than 
London sewage which I take as a convenient 
standard. I cannot enter upon the question of the 
number of inhabitants contributing to the sewage ; I 
only know the quantity and quality. 2nd. I found 
the filter beds, 20 acres in extent, passed the sewage 
at the rate of about one million gallons in 24 hours 
during dry weather, but during that time the lower 
portions of the beds, frequently choked from the 
deposit of suspended matters from the sewage, which 
caused the water to rise and accumulate in pools, 


then the sewage had to be turned on to other por- 
tions, which gave time for the water to filter through 
the soil, after which the soil had to be stirred at 
those portions that had been clogged before the 
sewage was again turned on. 
efluent water passing from the effluent drain at the 
rate of about 2,060,000 gallons in 24 hours; the 
effluent water was completely deodorised and clarified - 
4th. I found that the water which diluted the effluent 
sewage came partly from the river and partly from 
springs of very pure water which issued from the 
side of the hill beneath the canal on the east side 
of the filter beds. 
strong spring issuing from the ground at a higher 
level than the effluent drains or in the river. I col- 
lected a sample of this spring water which was pro- 
nounced to be beautifully pure” by an experienced 
analyst. Well, a large quantity of this beautifully 
pure water mixed with the effluent sewnge in the 
drains. I was rather surprised st Dr. Frankland 
stating that the effluent water was purer than the 
subsoil water without trying to explain why it was 
so. Did the fact that the effluent water being purer 
than the subsoil water not make him suspect that 
pure water mast be getting in somewhere and mixin 


3rd. I found the 


I dug some pits and found some 


with the effluent? It raised my suspicions, at 

dilating 
Dr. Frankland supposed that the filtered sewage 
entered direct from the filters into the drains pro- 
vided for the effluent water, he made a mistake. 
The filtered sewage in penetrating through the soil 
mixes with the subsoil water all over the farm, and 
I have no doubt the subsoil water which Dr. Frank- 
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land states was not so pure as the effluent sewage, 
was actually mixed with the filtered sewage, and 
that pure spring water was at the same time mixing 
with the effluent sewage in the drains. The subsoil 
water taken above the level of the drains where the 
sewage water could not get into it, was at all times 
much purer than the mixed effluent water, and part 
of that pure spring water at all times found its way 
into the drains, and mixed with the effluent water, 
which accounts for the effluent being purer than the 
subsoil water taken from ground in elose proximity 
to the drains. 5th. I found the soil at Troedyrhiew 
was of a character peculiarly well adapted for puri- 
fying sewage by filtration, but I think very few 
towns could get the advantage of such an excellent 
filtering medium, so that it could not be taken as a 
standard for the average required of other sorts of 
soil to purify any given quantity of sewage. There 
cannot be the slightest doubt that the filter beds at 
Troedyrhiew cleansed a Jarge quantity of sewage in 
a short time, and I think Mr. Bailey Denton, C.E., 
is entitled to credit for having demonstrated that 
fact. Still that does not alter the fact that the 
sewage smells strongly in the carriers, and causes a 
great nuisance before it passes through the filters. 


Wm. Burns. 
(To be continued.) 


TWIST AND RACK WHEELS. 


(14575.] — CALCULATIONS on twist and 
“rack” wheels are to be found in almost every 
work on cotton-spinning, and it is a generally 
acknowledged fact that if you wart to change your 
** hank stubbing or ‘‘ roving,” these two wheels 
will also have to be changed. Moreover, you are 
usually told that by squaring the wheel you have 
on, multiplying the result by the hank you are 
now making, and dividing this latter result by 
the hank you wish to produce, you will, by 
extracting the square root of the quotient, arrive at 
a suitable twist wheel. For rack wheels 
the process is the same, except that instead of mul- 
tiplying the result obtained after squaring your 
wheel by the hank you are now producing, and 
dividing by the hank you wish to produce, you 
multiply by the hank desired, and divide by the 
bank you are now making. 

So far so good. Every manager and overlooker, 
as well as every book on the subject that I have 
come across, agree that this is the right method 
of procedure ; but from no source whatever can I 
obtain a mathematical reason for so doing. A sus- 
picion once crossed my mind that perhaps some 
speculative individual found out by a series of 
experiments that results obtained by proceeding as 
above answered well in practice, and that therefore 
this mode has been held up as a standard to go by 
ever since (°). But surely there must be some deeper 
seated reason than this. Probably our friend who 
gave us a bint or two a few weeks back on “ Strap- 
piercing,” can enlighten us on this subject. If not, 
any of your readers’ opinions on this point would 
greatly oblige. Xylon. 


MICROSCOPICAL. 


114576. LATELT I have been studying the foot 
of the common fiy, and, though my remarks may 
not be new, they may prove interesting ; and, at any 
rate, I hope the pugilistically inclined will, if they 
hit, bit me sore for I am but a little fellow in 
this science. In the first place I watched flies 

ing up a window pane, by my standing outside 
and looking through a strong lens; this lens was 
strong enough to distinguish the pads, two to each 
foot, and the projecting claw ; but not being satisfied 
I made a glass cell, deep enough to allow a fly to 
walk about, but shallow enough to prevent his 
turning over; getting this on the stage with a ltin. 
objective, I could see the hairs on the foot-pads, 
and also that each pad had a slit in it. 

have not seen ‘‘Mr. Hepworth’s interesting 
articles on the fly’s foot in the second and third 
volume of the Microscopical Journal” referred to 
in Davies on Mounting, but from what I have 
seen au naturel I certainly do not (at present) be- 
lieve in Dr. Hogg’s ‘‘ tenent hairs.” Next, I put on 
a tin. objective, and, after waiting very patiently 
until my fly walked into the field of view, I at last 
got his foot in a splendid position; there be was 
clinging to the glass cover upside down, and each of 
the pads was slit in the centre, to all intents and 
purposes an ordinary sucker; one foot raised off 
the glass was a rounded pad covered with hairs ; 
but the pad on the glass had opened in the centre, 
so that a smooth surface (doubtless damped suff- 
ciently to create a vacuum) adhered to the cover, 
and by this means I presume flies, &., are enabled 
to move about upside down. 

The above was done in the day time, but in the 
evening (‘‘ when the lamps are lighted ’’) I took the 
same live clide and proceeded with the examina- 
tion. I noticed that the two pads on each foot were 
independent of each other—that is, the fly moved 
one pad a little apart from the other without taking 
his foot off the glass, and, in so doing, the 

pocket of the pad closed up when lifted, and 


expanded when put down. When a fly stands a 
little while in the same spot, the pads are seen to 
expand a little more at intervals witha jerk. This, 
I imagine, is either a fresh damping of the under 
surface, or, as a boy would do to a leather sucker 
about to loosen, put bis foot on it and spread it out 
for a new vacuum. Shortly afterwards I killed this 
fly, and every one of his pads were tightly closed, 
so much so that I could not trace a resemblance to a 
slit anywhere. I don’t know that I have given 
anything new in the above, but I have not seen 
these facta in print, and this must be my excuse 
for sending them. 

In examining the eyes of insects one is struck 
with the beautifully arranged hexagons; has any 
use been scientifically acknowledged for them, and 
their being in such numbers in a single eye? I 
think it is universally agreed that most, if not all, 
these insects see in the dark. Has not this form of 
eye something to do with it? If so, were a glass 
carefully cut in the same manner, should it not an- 
swer a similar purpose? I made a beautiful slide 
of a small butterfly’s wing feathers in this way :— 
Put the wing on a blotting pad and take a dry clean 
slide, place it over the wing, and rub the slide 
briskly with a small pad of brown paper, lift the 
slide, put a cover over the part with the feathers 
on, and fasten it round the edges. My idea was to 
attract the feathers to the slide by frictional elec- 
tricity, and it was successful. 


Sydney, New South Wales. E. C. H. 


CIRCULAR MOTION. 


[14577.!—0OLD readers of this useful magazine, 
who have become accustomed to see letters every 
now and then from people who imagine it has been 
reserved for them to discover some gigantic error 
under which the whole seientific world has till then 
been lying, will pass over letter 14515, p. 395, with- 
out surprise. As I do not fully comprehend the 
greater part of Mr. Pinnington’s letter I shall confine 
myself only to a few points in it. He will not 
employ the word force in its usual sense, but insists 
on speaking of a body as under the influence of a 
force when it is moving with uniform velocity in a 
straight line. Passing over the advisability of using 
words with the same meaning as other people use 
them, I would ask Mr. Pinnington if his method 
does not lead to confusion, for it is to say that the 
body is under the same influence with respect to the 
line AD as to the line AC. Now, if the force 
towards D did not act the body would move toC with 
a constantly-increasing velocity, but if the force 
towards C were to cease it would move to D with a 
uniform velocity ; therefore when he uses the word 
in ite first sense he means that which produces 
motion, but in its second sense that which does not 
produce either motion or anything else—i.e., nothing. 
It is not usual when a body, free to move, remains 
at rest, and does not change its state, to say that it 
is under the influence of a force, and it would be 
equally absurd to say that a body in motion, when 
it does not change its state of motion, was under 
the influence of a force. 


4 J G. . 


In the very simple proof of the law of variation of 
gravitative force quoted by Mr. Pinnington from a 
modern writer he finds three errors: — (1) The 
error of accepting a measure of the circular path as a 
measure of velocity.“ From which it would appear 
that he does not regard velocity in a curvilinear path 
as the distance divided by the time of describing it. 
(2.) “The gross error of dividing the squares of the 
radii by the squares of the times, instead of the 
squares of the circumferences by the squares of the 
times, in order to get the squares of the velocities.“ 
Mr. Pinnington does not seem to see that it is only 
with proportions, and not absolute magnitudes, that 
the writer he quotes is dealing ; or, if he is aware of 
this, he cannot have taken the trouble to acquaint 
himself sufficiently with arithmetic to know that, 
when the numerator and denominator of a fraction 
are divided by the same quantity, its value remains 
unchanged. (8.) The error of supposing that the 


centripetal force = x, instead of 27 A few lines 


further down he gravely informs us that it is equally 
correct to use the first of these formule when we 
know the value of f; but if we do not know it, then 
we must use the second. So that, if he does not 
admit that the mental act of knowing affects the 
value of centrifugal force, the only alternative is the 
admission of the equation, 1 = }. 


Some of your readers who have only a slight 
knowledge of dynamics or mathematics, or who are 
learners not yet advanced beyond the rudiments, 
might like to see the following proof of the equation 
for centripetal force. It is modified from Rankine, 
and is more direct than the one given in Ganot, 


p. 29. 

Force is that which changes a body’s state of 
motion or rest, and is measured by the momentum 
or quantity of motion it produces in a unit of time. 
When a force acts across the direction of motion 
which a body has at each instant, it produces a con- 
tinuous deviation, and if the force and the angle of 
its direction be constant the deviation is uniform. 
The deviation in unit of time, or rate of deviation, is 
the change of the body’s state of motion, and is, 
therefore the measure of the force. 

At A (Fig. 1) the body is moving in the direction, 
AD. Take A D = v, the velocity. At B the body is 
moving to F, with the velocity B F = AD. Draw 
B Eequal and parallel to A D. The motion, B F, 
may be considered as compounded of B E (its inertia 
in direction A D) and E F, the deviation. The are, 
A B, is described in a small interval of time, t. 


Are A B = v t, chord A B =v t, bord, A BO 
arc 
and B E F aresimilar isosceles triangles ; therefore— 
B 


cs B 
BE _ t% chord 
1 r are 

This is the amount of deviation, and the rate is 
found by dividing by the time, t, during which it 
takes place; and, therefore, the approximate value 


of f is = A But this is only approximate so long 


as tis a finite interval. The smaller we take t the 
nearer we approach to the true value ef f, but only 
in the limit when F vanishes do we actually arrive at 
it. But as the chord, AB, is taken smaller and 
smaller it becomes more and more equal to the are; 
and when it is infinitely small it is equa: to the arc. 


Therefore, It may, perbaps, be worth while 


adding the demonstration in Ganot, alluded to 
above. Suppose an intermittent force at O, Fig. 2, 
to cause a body to describe the regular polygon, 
A B C D, by giving it an impulse, ft, at each of the 
angles, A B, B H isa prolongation of A B, and = 
A B, and it is easily seen that H C is parallel to 
B O, and, therefore, B H KC is a parallel , 
and B C, a side of the polygon, is its diagonal, and 
the resultant of the velocity, B H, and the impulse, 
BK = ft. C Lis perpendicular to B M and BCK, 
being an isosceles triangle, B L = B K. From the 
similar triangles, M C L and B C L, we have M B 
BC = BC: BL, or 2r: vt = vt: 1 (Dt, .. V = 


2 
fr, or f = Z Charles W. Hodgson. 


25. shall insert no more letters on this subject. 
—Ep. 


— 


DOUBLE STARS. 

14578. MR. SEABROKE has called my attention 
to Mr. Burnham's letter (14416) in your issue of 
June 7, and, as he is away on business Nas asked me 
to reply. I fear it isa mistake not wholly due to 
error of the press. The }” is a misprint for 4“, 
which was a description from recollection only of the 
distance of the faint companion. My own measures 
of this companion, made in 1874, may be interesting 
to Mr. Burnham. They are: position angle, 0°7°; 
distance, 59°7”. It is plain that this is the star 
spoken of in the next sentence in the book in ques- 
tion. A. Percy Smith. 

Temple Observatory, Rugby, July 1. 


NOTES ON OUR SATELLITE. 


[14579.-—VITELLO, LEE, AND DOPPELMAYER.— 
In my recent letter (14505, p. 393) there are a very 
great many blunders, which I am totally unable to 
account for. In the first place, tbe first word, 
Vitello, is printed Vitruvius. In the sixth line above 
the diagram ¿is printed c, and in the next line y is 
printed y. The diagram comes next: In that the 
ridge s, connecting A and Doppelmayer, is left un- 
marked, so is the central mountain y of the latter; 
whilst its W. boundary, ¢. is marked 3. The region 
„ enclosed by 9, , s, „n, is likewise not marked. In 
the last line but five e is again printed C. 

Further study of the diagrams of this region seem 
to point to , x, and « as portions of the ring, B, 
upon whose walls the rings, A, Doppelmayer, and 
Vitello, have subsequently and successively been 
formed—the results of later volcanic disturbance. 

Mare NECTARIS. — Upon 1878, June lld., 
shortly after 11h., I noted that the eastern part 
seemed much brighter than formerly.“ It would 
be satisfactory if any other observers who might 
have seen it would publish their observations. I 
formerly, as it may be remembered, paid considerable 
attention to this mare, but on the date mentioned I 
was struck by the additional brightness of the eastern 
portion. Frank O. Dennett. 

10, Terminus-terrace, Southampton, 

June 29. 
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NEW SOUTH WALES. 


[14580.+-THInKING that a few remarks in 
“ ours,” by a native white man, may not be ont of 
place, and would, on the other hand, be interesting 
to the bulk of your readers, I venture to send the 
following :—The population of New South Wales is 
at present about 650,000 persons, scattered over an 
area of 311,000 square miles, or, say, three times as 
large as Bogland, Scotland, and Ireland put 
together. Sydney, the capital, is approached by a 
bour, which is proverbially beautiful and wonder- 
; the distance from the entrance to the city is 6 
miles, and it is one dissolving panorama of bays, 
inlets, &c., though, after passing the town, the 
harbour still runs up a long way. The city itself 
occupies 2,000 acres. The railway line open for 
traffic consists of 629 miles, and does not come 
within two miles of the Circular Quay, where the 
English and other vessels load and unload. Botany 
Bay, where Captain Cook landed, is on the southern 
coast, seven miles from Sydney. Newcastle, the 
coal port, 75 miles north of Sydney, exports on an 
average 970,000 tons per annum, this amount being 
about 75 per cent. of the total coal output of New 
Seuth Wales. The variety of minerals found in this 
colony consists of iron, tin, silver, platinum, gold, 
copper, antimony, kerosene, shale, coal, diamonds, 
cinnabar, limestone, marble, meerschaum, man- 
ganese, plumbago, quicksilver, salt, and slate. With 
refcrence to the gold-fields, I may mention that the 
nearest to Sydney is 130 miles away, because, lately, 
a young gentleman arrived here, and when his 
hostess asked him what he would do after 
breakfast?’ He replied, ‘‘ Oh, I think I'll stroll 
out to one of the gold-fields and be back to lunch.“ 
Kangaroos are peculiar to Australia, and now, I 
believe, an export in skins is beginning. The leather 
is known as one of the best, softest, and most 
pliable, and when I think of the fact that as many 
as 30,000 have been destroyed as pests in one week 
at a station, I am surprised that this trade is not 
more forward. The number of sheep now in the 
colony is 24,600,000 ; horned cattle, 3,100,000 ; and 
‘horses, 370,000. The last three seasons have been 
very bad—that is, droughty ones, thousands of 
animals dying weekly ; but we are now entering on 
a wetter period, the cycle being reckoned as 19} 
years. It is very singular that so few tube-wells, 
windmill pumps, and such like are in use in this 
colony, the ovly reason I know of being that the 
trade do not push them sufficiently. In summer 
our (average) maximum heat in the shade is 
Fahr., and in winter the minimum cold is 46°— 
that is in Sydney. 
We have our share of vermin, such as mos- 
quitoes, hornets, tarantulas, scorpions, snakes, &c., 
but no savage wild beasts (this, perhaps, accounts 
for the dulness of the aboriginal brain), the native 
bear being a very furry harmless creature that men 
will not shoot, because, if wounded, it cries so 
piteously like a baby. The laughing jackass is a 
caution to snakes.” Some of these birds sit up in 
a 5 oppone this house and laugh by the 
half hour together, but woe to the snake it sees! It 
has his reptileship by the back of the neck and up 
100ft. in the air in no time, then lets the snake go, 
and the fall is generally sufficient. 
I mentioned the railway, and I should like to say 
a few words on the zig-zag. This wonderful piece 
of engineering is 90 miles from Sydney on the 
Western line, and is constructed on a gradient of 
lin 42. The train, say, from Sydney, on arriving 
at the sig-zag, runs on to a shunt, and then reverses 
down the next decline on to its extension, and back 
again down the next. When you are at the top you 
can see the bottom rails directly underneath you, at 
a depth of about 600ft., which appear to be a foot 
apart; real gauge 4ft. 8zin. The line just here cost 
£24,000 per mile. The lowest on our lines is 32ft., 
and the highest 3, 658ft. above sea level. In concla- 
sion, I “pres few names of towns in this colony— 
some gentlemen might fancy them for their cottages : 
Bedgerebong, Bulgandramine, Coonabarabran, 
Eurobodalla, Ginninderra, (loorangoola, Jembai- 
cambene, Pallamallawa, Tooleybuc, and Woomar- 
garma. E. O. H. 


MINOR 9th OR DIMINISHED 7th? 

(14581.}--I DENY that the chord G, E, C sharp, B 
flat in Leclair's Suite for the Violin is, as your 
correspondent, A. Coates (let. 14513), asserts, a 
minor 9th and, on the contrary, I affirm that it is a 
diminished 7th. Had it been a minor 9th in G, the 
notes would have been G B D F and A flat, whereas 
the notes here are G E C sbarp and B flat, of which 
the extremes are, as I affirmed, the two last— 
the intermediate notes, E and G, constituting an 
accretion of minor thirds, being necessarily taken on 
the violin as Leclair has written them. Ordinarily, 
this chord is placed on the leading note of the minor 
mode, and as this music modulates into the mode of 
B minor, of which A sharp is the testing note, a 
transposition, with an enharmonic transition, gives 
us the notes A sharp, C sharp, E natural, and G 
natural, also a chord of the diminished 7th, and the 
very one we require to introduce us to the mode of 
B miner to which the music conducts us. 

Isaac Fowler Ballard. 


NEW MUSICAL NOTATION. 


(14582.[—I HAVE read the letters which have ap- 
peared in your pages with much pleasure. Now, 
think that a perfect staff would obviate the use of 
sharps or flats in the signature. What is desired, 
then, is a staff that will answer these conditions, 
and also at the same time be a guide to the eye; or, 
as your correspondent (letter 144 10), Mr. Robert 
Wark, says, it should have landmarks.“ The 
staff of which he gave an illustration requires a good 
memory to retain it, from the fact that it has not 


sufficient “‘ landmarks.” I inclose a staff of my 
own construction, upon which I should like the 
views of your readers. I do not claim that it is 
perfect, but certainly think it is more easily learnt 
and remembered than the staffs of the old notation. 
The principal features of it are—(1) It representa 
the keyboard with which all players of the piano or 
organ are acquainted, the lines representing the 
black notes, or sharps and flats, and the spaces the 
natural notes; the broader spaces show the position 
of the semitones between E and F and B and C. 
These are its chief landmarks. (2) The distance 
of one note from another is easily found ; and (3) the 
position of the octave at once seen. I shall be glad 
to hear what Mr. Wark has to say upon my proposed 
new staff and its practicability tor general use. 
Cello. 


Š MUSICAL TONES. 

|14583.}—My reply to the question proposed by 
“H.C. K. (let. 14467) is, that the note A$, in the 
passage quoted, is intended for one that is higher 
than the Bb, and I think it probable that, as pro- 
duced by the best performers, it is an upwards 
inflected tone between the Bb and Bil. But as 
% H. C. K.“ has more to say to any person who 
replies higher. and a farther question to ask, I 
conceive that this reply is all that is required until 
we have got what he has in store for us. 

June 29. Fred. J. Jackson. 


TELEPHONIC. 

114584. — Tx following phenomenon may be of 
interest to some of your readers :— When the two 
instruments described below are put in connection 
with each other, and a weak galvanic element (I 
used a Menotti), and placed on a table, if the latter 


—— 
— 


EFI . 


is slightly shaken the telephone gives out notes 
which sometimes last for hours at a time, during 
which period the note given out varies suddenly 
without any apparent cause; but if the telephone 
is removed from the table the sound stops, and no 
amount of shaking will induce it to continue until it 
is repl These notes are so lond that they 
can be heard from one room to the other with 
ease. Perhaps some one can explain this occur- 
rence. A, two wooden supports; B, two pieces of 
wood screwed to A, which hold C, the diaphragm, at 
two ends only; D, a weight to regulate the pressure 
of the carbons; E, a wire fastened to the horizen- 
tal carbon, along which D slides; F, an upright wire 
which supports the horizontal carbon by being passed 
through ; G, hole in the carbon. E. C. R. 


THE CASSEGRAIN REFLECTOR. 
(14585.]—Wrun “A. N. H.” (14416) forgive a 


I | tardy reply? I have been very busy. He is right in 


supposing that when I thought ef mounting so large 
a mirror as 18in. I would cling to my favourite 
form—the Cassegrain—not only as I still prefer it 
to all others, but I think I have discovered some 
other cardinal advantages attaching to this form, if 
mounted as mine is, which greatly increase its con- 
venience. 

When asking Mr. Calver to figure the 18in. I 
made it a condition that the mirror should be para- 
bolic, for two reasons—firatly, I was anxious to be 
able at any time to use it as a Newtonian, as de- 
scribed in a fermer letter; secondly, I knew of no 
certain method of testing any other figure, whether 
the section of an ellipse or a sphere. The latter was 
to me the far more important reason, for although 
I had been able with some success to examine the 
figure of my 8in. (With) mirror by Foucault's pro- 
cess, it ceased to give me any certain results wher 
afterwards applied to the larger aperture; other 
things entered into the calculation which were hardly 
apparent before (such as atmospheric disturbance, 
flexure, &c.), and destroyed all certainty. I had 
not the place to attack so difficult a problem; it 
should be encountered under ground. This, I 
thought, might probably happen, and it influenced 
my request to Mr. Calver. No doubt for those whe 
would not undertake the patient labour and trouble 
required in matching a secondary to so large a 
mirror it might have been better to say :—‘‘ Make 
for me and mount the best Caesegrain reflector you 
can, and to leave the choice of the figures to the 
person selected to construct the telescope; but for 
me it was most necessary to know the curve, as I 
meant to set about the figuring of the convex. I 
only do Mr. Calver bare justice when I say he did his 
very best for me, and I am very much pleased with 
his work. The figure ie as nearly as possible para- 
bolic, with the least trace of outstanding spherical 
error, which came to my assistance when fitting the 
secondary mirror. When I got the mirror last 
August I was just in time, using it as a Newtonian, 
to catch four glimpses of the satellites of Mara—two 
of these were afterwards confirmed by a reference 
to the ephemeris which appeared in Nature ; of the 
other two I am in some doubt. Since then I have 
been using the very few good opportunities which 
come to us in this climate in matching a convex to 
it. I have ground nine of these, doing three at a 
time. The first three were of too small diameter, 
the outer edge was slightly degraded and the defini- 
tion spoilt. The second three were of too short focus 
but one proved an excellent match, and gave eplendid 
definition on 15in. of the large mirror. The third 
three which I have in band at present are likely to 
supply a good match. The grinding and polishing of 
these has taught me many lessons—above the 
great advantage there is in bringing the glass up to 
the very finest possible grain before polishing, if a 
really good figure is desired. 

If it should be thought a long time to complete 
this work I would ask your readers to remember 
the very few evenings we have suitable for such 
work, the inopportune occurrence of good nights for 
one who has other duties to perform, and perhaps 
the fastidiousness begotten by the constant watching 
of such good work as the 8tin. (With), and my 
admirable 33in. (Cooke and Son’s) can accomplish. 
In testing thus two mirrors one soon learns to guess 
what is wrong, but how to correct the error is a 
very different thing. As regards figure,” 1 am 
coming more and more to the conclusion that even- 
ness and equality of curve have more to say to good 
definition than the character of the curve. That 
is a good figure which gives a good image” 
(Herschel). Delicate definition seems largely to 
depend on a good pouin and uniformity of surface. 
The kind of polish on the silver film, too, is very 
important; nothing but the black polish will do 
really good work. All these considerations tend to 
explain the curious circumstances I mentioned in 
my last letter, that one segment of a mirror per- 
formed better than the rest, although it is very 
difficult to trace this variety ef performance to its 
true cause. It may be that the portion of the mirror 
exposed is better silvered, or better supported at the 
back, or that the perpendicular strain agrees better 
with it, or that it looks out through a less trouble- 
some stratum of air in the tube, or that the portion 
of the flat it employs is more perfect, but the fact 
remains, and any one can test it for himself. My 
tube is of spiral lattice work, wood, after the pattern 
of Great Melbourne, and I find a good difference in 
the steadiness of definition from this cause, espe- 
cially when using it as a Cassegrain. 

A word as to the powers of a Cassegrain tele- 
scope. It is often objeeted that they are high, and 
that it is impossible to keep them down. Perhaps 
those who make this objection do not realise the 
fact that there is a limit of power below which it is 
not possible to employ the whole aperture of any 
telescope. If the pupil of the eye be considered as 
2-10in. wide (the usual estimate) it will not be 
feasible to use a lower power than 5 diameters on a 
lin. object-glass, and have the benefit of the full aper- 
ture, for with any lower power the emergent pencil 
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of rays from the eyepiece will be of greater diameter 
than the pupil of the eye, and some be lost. Keeping 
tbis in mind it may very well be taken as a rule (us 
Professor Newcomb), in his recont work, has shown) 
that the lowest power an object-glass or mirror will 
bear on a star, if the whole aperture is to he em- 
ployed, may be found by multiplying the number of 
inches in the aperture by 5. This wou'd give the 
least power on a 4ft. mirror ns 210, which, I find, is 
the lowest supplied with the Great Melbourne by Mr. 
Grubb. It is obtained by using with the secondary 
mirror a field lens of 1ft. 4in. focus, no very exagge- 
rated focus whe» compared with the focus of the 
Great Speculum, 30ft. 6in. 

By the way, why does Mr. Fennesey (14502) call 
the sky of Australia pellucidF' I have read that 
it is a singularly troublesome climate for observa- 
tion, the scorching sun raising a turmoil in the air 
not soon quelled after dark, and filling it with a 
cloud of microscopic dust so all-pervadinz that it 
shuts out objects near the horizon from view, and 
so deleterious that every bearing in the great tele- 
scope has had to be provided with a special shield to 
prevent a grinding process going on where it is least 
of all required. After this is the rainy season, when 
everything is saturated and dripping with moisture, 
and the very penknives rust in the pocket. It is not 
certainly like either Italy or Egypt. 

It surely was mo<t unfortunate that this splendid 
telescope, the mo-t perfect reflector ever made, 
should have fallen, in its early life, into such un- 
skilled handa. The reckless treatment to which its 
delicate specula were subjected after its arrival in 
Australia tends largely to explain the small results 
which, until lately, bave been obtained from it. It 
is pleasing to know that one now guides its move- 
ments who will soon make its excellence known. 

But to return to the powers which are possible on 
large telescopes. The lowest power (according to 
the above rule) which could be employed ona 6ft. 
mirror, similar to Lord Rosse’s, is 360, whether it is 
used as a Newtonian or Cassegrain, and it would be 
no difficult.thing to obtain this power on a mirrer 
of that aperture, mourted as a Cassegrain, by using 
& convex of about 10ft. focus, and a field-lens of 
about 2ft. focus. It has often struck me, too, how 
much more convenient the Cassegrain form would 
have proved (pardon the audacious conception) had 
the late Lord Rosse selected it as his model. Sup- 

ing the present mounting, or something similar, 

remain, the observer would sit on a low chair 
underneath the great speculum. The telescope 
should, of course, be supported on one side, and not 
as now, on a ball and socket joint under its centre 
—movirg only at intervals —as the eyepiece travelled 
from him in its short arc, and completely sheltered 
from the cold. How different this would be to his 
paei position! Mounted in a cage sometimes 

t. from the ground—poised in mid-air a prey to 
every hostile gust—always moving—with a sense of 
endless chains and pulleys ever moving around him. 

My 18in. is mounted on this principle. The tele- 
scope is hinged to a pivot immediately under the 
lower edge of the mirror, and is suspended in alti- 
tude by a system of pulleys and counterpoises, with 
quick and slow motion, which work admirably. The 
observer sits below the mirror, and need hardly move 
at all, for the reason stated above. The movement 
is altazimuth, but to avoid the frequent use of the 
two handles when the object is within 20° of the 
meridian, the telescope is constrained into a 
parallactic course by an arrangement excellently 
described in an early volume of your journal, and 
subsequently at a meeting of the Royal Astronomical 
Society by Lord Lindsay. 

% A. N. H.” is quite right about the focal length; 
every foot added saves much time and pains in 
matching the two mirrors; but he is quite wrong 
in his interpretation of Sir J. Herechel’s words re- 
lating to the convexity of the small mirror, the fact 
being, ¿he longer the focus of both (making the 
focus of small 1-5th to 1-6th of large), the easier 
will be the adjustment. 

As to the reason why so few mirrors are ground 
or polished to be used either in the Newtonian or 
Cassegrain form, I can only suppose there are some 
mechanical objections to it—perhaps a chaige in 
grinding or polishing tools to avoid degradation at 
the edge of central hole (this is only conjecture), or 
it may result from the absence of demand; but of 
this I feel confident that the Cassegrain is the re- 
flecting telescope of the future. I am still further 
strengthened in this assurance by the knowledge 
that Dr. Henry Draper, of New York, after many 
years’ experience with the Newtorian form, has 
mounted his last and most perfect production in 
this manner, and has now one of the finest Casse- 
grain reflectors in the world of 28in. aperture. It 
would be interesting, indeed, to know from him the 
reasons of this choice, and the experience he bas 
gathered from its construction. Hyperion. 


TELESCOPIO APERTURES AND 
MYSELF. 
(14586.J—Like Mr. Dennett, I was not aware 
that he had given more than one extract from Dr. 
Kitchiner s Economy of the Eyes, bat I gave 


two, which, with his one, make the three I men- 
tioned. I thank him for the date of the Vol. I. he 
quotes from, and I suppose the book I have, The 
Economy of the Eyes, Part II., which relates to 
telescopes, and is dated 1825, is a second edition, or 
reprint of the one he bas. I am sorry I overlooked 
“ the wondrous changes,” &c., but Mr. Dennett 
must remember I have not a 2tin. tele-cope to 
observe them with ; however. I oucht to have written, 
after on p. 433, of Vol. XXV. of the ENGLISH 


MECHANIC, something like this, as to amount of 


detail shown.“ The resolution expressed by Mr. 
Dennett, at the end of letter 14511, is, perhaps, a 
wise one. Shin. O.-G. 


| This controversy ends here.—Ep. | 


MR. DENNETT’S CAUTION TO YOUNG 
OBSERVERS. 


[14587.]—THE appearance to which I referred of 
craters appearing like hills, and vice ver- à, I did 
not see as Mr. Birt thinks, and as Mac” describes. 
over the whole moon. I have never seen it so; it 
has always affected small objects only, objects of 
much the same size as those Mr. Dennett mentioned. 
That made me think it was the same appearance as 
that which he observed. I have never seen it with a 
large crater, such as Theophilus, as Mr. Birt has; it 
has only affected certain small objects without 
affecting others in their neighbourhood. One inatance 
is the hills on the N. border of Fracastorins ; I have 
often seen them apparently concave. Mr. Birt’s 
explanation of it by libration makes it quite clear, 
and I think what I have seen must be due to that 
cause. Brickwall. 


ERRATUM.— Letter 14556, page 423, line 13, for 
10! read 1006. è Wm. John Grey. 


USEFUL AND SCIENTIFIC NOTES. 


Ornamenting Zinc.—A chemical process for 
covering zinc with coloured coatings has lately been 
described by Dr. L. Stille in the Engineering and 
Mining Journal. The articles of zinc are first 
brightened by vigorous scouring with quartz sand, 
moistened with dilute muriatic acid, putting them 
quickly in water and then wiping dry most carefully 
with white blotting paper. To insure success, how- 
ever, it is necessary to employ zinc as free as possi- 
ble from lead, and to have it bright like a mirror. 
When these conditions are fulfilled, the metal may 
be coated with a variety of most beautiful colours 
by immersion in a solution of alkaline tartrate of 
copper for a shorter or longer interval of time, 
depending on the colour that is desired. The solu- 
tion is made by dissolving three parts of air-dried 
tartrate of copper in caustic soda lye containing 
four parts of hydrate of soda to 48 parts of water. 
If the zinc is dipped in that liquid at a temperature 
of 10° Cels. (= 40° Fahr.), it appears violet after 
two minutes, takes a splendid dark brown in three 
minutes, changes to green in four and a half, te 
golden yellow in six and a half, and to purple in 
eight and a half minutes. If the liquid be employed 
at another temperature than that given above, the 
appearance of the different colours will also vary 
in other short periods of time. If the sinc be left 
longer than eight and a half minutes in the copper 
liquid at 10° C., the last-mentioned purple colour 
disappears, being replaced by one or another of the 
preceding hues, depending on the time; but then 
they are never of the same brilliancy, and will con- 
tinually diminish, until after some days’ immersion 
the zinc is covered with a miscoloured suboxide of 
copper. For this reason the articles are removed 
from the bath as soon as the desired colour is fairly 
developed, and rinsed immediately in water. After 
careful drying, the metal may be coated with a 
good varnish, to make the colours more durable. 
Silvering and gilding zinc: A direct silvering of 
zine, according to Ebermayer, is not practicable, 
for although tbe zinc covers itself speedily and 
nicely with silver as well as with gold, yet this 
coating becomes dull and unseemly after a short 
time. The cause of this may be that the covering 
is too thin to perfectly cover the zinc. There is 
no other means feft, therefore, but plating tbe metal 
first with brasa or copper. It not being sufficient, 
however, to merely cover the zinc by simple immer- 
sion, it is necessary to produce a good, durable pre- 
cipitate, which may be accomplished by using the 
galvanic battery and a solution containing cyanide 
of potassium. A proc: bas of late been published 
in Germany to copper-plate zinc articles by simply 
suspending them on zino wires in a solution of blue 
vitriol and caustic potash, which, to prevent a pre- 
cipitate being thrown down, is mixed with tartaric 
acid or glycerine. Ebermayer furtber remarks that 
all articles made of shect zinc are better adapted 
for plating with brass than castings, because the 
latter, if not most carefully handled, are liable to 
be disfigured with black spots. 


REPLIES TO QUERIES. 


— — 


%% In thew answers, Correspondents ave re- 
poety requested to mention, in each instanoe, 
the ttle and number of the query asked. 


32269.]J—Systematio Memory.—Mr. Richard 
Temple may perhaps fiud something to his purpose in 
the following examples from various subjects, to 
show that a memoria technica may made to 
suggest a considerable number of facts without 
having recourse to a large number of associating 
mental pictures: — Example 1, from Trigonometry. 
Sin a mol-t is sa cot mol ca sit. This line of con- 
tractions being expanded becomes: Sin a more or 
less f is sin a into cos t more or less cos a into sine f 
—i e., Sin (a + t) = Sin q cos f + cosa sin t. 
Example 2, from Astronomy.—The following line 
gives the names of the twelve signs of the Zodiac in 
order: Ar-ta-ge, Can-leo-virg, Lib- scorp - sagi, 
Capric-aquar-pisc. Erample 3, from Aristotle's 
„Ethics. — Eight reasons are given by Aristotle to 
show that virtue bas to do with pleasure and pain. 
They are suggested by the following line: Eight, 
pleasure, actions, and pim ms, choice, engrain, 

leasure, and @vues. Example 4, from Geometry.— 

he angle at the circumference standing on any arc 
is the demi-arc. and the angle in a semicircle is a 
right-angle. This may be put in the following 
jingle: Rim- augle on arc is arc-demi, and right is the 
angle on semi. Erample 5, Ecclesiastical History. 
The first three 128 councils, with the names of 
the Popes who convened them, the reigning emperers 
the heresy condemned, and the dates. are given in 
the following line from Gray's Memoria Tech- 
nioa: — Nic-Sil-Con-Ari-tel : Co- Da- The. Ma- teib. 
Eph-Ce-The-Nes- fib. Example 6. Differential 
Calcalus,—A function can only have a maximum or 
minimum value if the first-derived function that does 
not vanish is of an even order. This may be re- 
membered by the following lines: Mar. mini only 
can be when the first valid derf is an even; 
then, if the even be pos we have mini, but negative 
mamm. For the mode of applying artificial 
memory to the learning of foreign langunges I would 
refer Mr. Temple to any of the books of Benio 
which may be seen in the British Museum. I sho 
add that the above exumples, with the exception of 
Nos. 3 and 6, are taken from Gray's Memoria 
Technica,” or Kirkman’s First Mnemonical 
Lessons. —OLD OxoNIAN. 


[32614.]— Sailing Boat.—A boat 20ft. long to 
taken to pieces should have strong double 
inserted where it is proposed the divisions shall 
made. These frames must be wide enough to allow 
them to be joined together by $ or 4 bolts and nuts, 
a thin washer being placed on each bolt between the 
frames, so the frames shall not quite touch. She 
may otherwise be built in the ordinary way, and 
when completed the bolts connecting the double 
frames removed, and the skin sawn through. The 
open ends of the parts must be planked over flush with 
the frames, and the connection of these last to the 
kelson, bilge, and gunwale, strengthened by iron 
brackets or knees. Six bolts to each frame are 
enough, two near the kecl, one about the bilge on 
each side, and one near each gunwale. A washer 
of sole leather must be interposed between the heads 
of the bolts and the frames, and algo under the nuts, 
to prevent leakage through the bolt holes, which 
may also be well smeared with a mixture of bees- 
wax and tallow. But if ‘‘ Irishman” is an amateur, 
and proposes to build his own boat, he had better 
make his first essay on a smaller scale. A boat 13ft. 
long and 4ft. beam, in 3 compartments, would 
accommodate him and two or three friends, and be 
easily built by an amateur carpenter, and I will with 
pleasure send a full specification and drawing.— 
GIMCKACK,. 


[82698.]— Chemical Reaction (U.Q_).—Inas- 
much as nothing is known as to the nature of the 
colouring matter in crade palm oil, except that it is 
destroyed by oxidising agents, the first reaction 
asked for in this query cannot be given. Sodic 
chloride occurs native, forming beds in the mag- 
nesium limestone or chalk. Potassic dichromate is 
obtained by roasting chrome iron ore in a reverbera- 
tory farnace with chalk and potassic carbonate, 
oxygen is absorbed and potassic chromate formed, 
This is dissolved in water and nitric acid added, 
pace converts the normal salt into dichromate, 

us: 
2CrO.Ko, + 2NO, Ho = Cr, O; Ko, + 2NO.Ko + OH: 

389 126 295 202 18 
With respect to the reactions of the vitriol chamber, 
„Derby had best consult some good work on 
chemistry, and if he meets with any difficulties I will 
be glad to help bim.—W m. JOHN GREY. 

{32701.—Pony Bicycle (U.Q ).—The bicycle is 
all that it professes to be. A book is published by 
Tinsley, of the Strand, entitled“ The Rise and Deve- 
lopment of Bicycling.”—J. E. OKILL. 


(32727.]—Ochre.—This query has not yet been 
answered, and, as I have a query of the same class 
I will engraft it on to this one. I have a seam o 
ochre oft. thick; a portion of the seam is yellow, 
and the other portion brown. Can any of our 
chemical friends inform me how I can make the 
yellow colour more bright? I can make the brown 
of a deeper shade by roasting the ochre. 1 can aleo 
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make the yellow brown or red by the eame process, 
bat I want to know how to make it a brighter 
yellow. An answer will oblige.—MoreE LIGHT. 


[32791 and 33361.]—Welding Steel (U.). and 
„ Shutting” Steel.—Many people profess (on 
paper) to do this; but I much doubt if it is possible 
for the best smith to weld three out of four heats 
of hard cast steel. Iam only an amateur, and but 
a poor smith at that; but I ence did weld two 
pieces of Wardlcw’s hard tool steel, jin. square, by 
using, instead of sand, a mixture of 4 parts borax 
and 1 part sal-ammoniac, pounded, well mixed, and 
fused in a plumber’s ladle, and then pounded fine 
for use. Try it, and report if successful; it is worth 
knowing.— FIN RM RESPICE. 

(82863.]}—Electro-Magnet.—Having read in No. 
689. p. 321. Mr. Weisendanger’s instructions for 
making 8 Daniell’s cells, I procured the necessary 
materials, and made three; but I can only get suffi- 
cient electricity from them to ring an electric bell 
very feebly. I may add that I did not soak top and 
bottom of porous cell in melted paraffin, and made 
the solution of copper sulphate by crushing it, and 
dissolving in water. I do not want the battery for 
any other purpose but to ring an electric bell 
in connection with a telephone. Could I trouble 
Mr. Wiesendanger to say whether the battery he 
described would be strong enough for this purpose. 
and, if not, can I alter it in any way to make it so? 
—G. APPLEYARD. 


(32875.)—Hooks and Eyes for Catgut Band.— 
I bave no doubt that J. K. P.'s plau of paring or 
filing the band is very good for large bands. My 
largest is only jin. in diameter, and I find they fit 
best without any 5 as the latter causes the 
gut to fray or peel off from joint. When I pur- 
ch my first pair of hooks 1 sent the gut to the 
tool shop, and this plan answered so well that I now 
always send either hooks or gut, as the case may be, 
and although I have obtained them from different 
places, the result is always the same. The gut is, of 
course, not so lurge as the external diameter of the 
hook, but this docs not matter so much for a small 
band, and it is better than having the gut peel away. 
I have, on an emergency, tried paring the band, but 
the result was not, to my mind, satisfactory, as the 
filed surface did not seem to give as good a hold as 
the hard glazed exterior of the gut, in addition to 
the band peeling away. I clean out the thread with 
a piece of bent wire. As I said before, I have not 
used larger than zin. bands. Large bands will 
perhaps stand paring better, as the individual 
strands are larger, but for łin., or any smaller size. 
I can confidently recommend such a band as will 
screw tightly into the hook without any reduction 
whatever save a little shaping at the extreme point. 
J do not use any tallow or grease, and should not 
like to do so, but it may be requisite and useful with 
are bands, the hooks for which have larger threads, 
and are rather harder to screw on. I do not like 
hooks to taper. Some are made the same diameter 
(or nearly so) throughout, and I prefer them. I 
have the greatest respect for J. K. P.'s opinion, 
as, indeed, every old reader of the ENGLISH 
MECHANIC must have, but I give the result of my 
practice for what it is worth.—Os. 


_(82881.]—Gas Holder.—I would not attempt to 
dispense with weights unless you want a very small 
quantity of gas; in which case, collect it in a bell- 
glass over water. Take your Winchester quart 
and grind off the bottom; put a cork in the neck, 
cement in the cork a jin. or gin. gas tap. Extem- 
porise a pneumatic trough (I expect you know what 
that is), place your bottle in the trough; you can 
now suck the air out at the top, and as you do so, 
the bottle will fill with water from the bottom. 
When it is filled with water, turn the tap. You can 
now let the gas in at the bottom. When yon wish 
to use the gas. fasten a piece of rubber tube to the 
tap in the cork, but you must provide water to fill 
the bottle in place of thé gas. Get another bottle 
about the same size. cork it, and through the cork 
run a glass tube. Fill this bottle with water, and 
invert it by the side of the other, so that the end of 
the tube just dips into the water in the trongh. Now, 
as the gns leaves the first bottle, and the water rises 
in it, a similar quantity of water will bubble out of 
the second bottle, and preserve the level in the 
trough. When you are abont it, get larger bottles 
than Winchester quarts. You can easily procure 
bottles that will hold a gallon. The whole thing 
won’t cost more than half a crown.—Os. 


[32910.]—Plaster of Paris.—If “Etna” wishes 
to reduce the plaster of Paris actually to powder I 
think that edge-rupners would be more satisfactory 
tban crushing rolls, if ground wet or dry, but I do 
not think 300 bushels could be ground per day by 
hand, even if one machine alone could do the quantity 
by power. and I know of no maker of mortar mills to 
work by hand. Mortar mills, or edge runners, are 
used for grinding cement.—Novus Homo. 


(32942.]—Rate of Interest.—I perceive that your 
correspondent, “A Fellow of the Institute of 
Actuaries.” in giving his answer of 4'278 per cent. on 
this question gets it from tables of interest. I can 
vouch for the accrracy of this answer, having got 
nearly the same answer, or 4 28 per cent. by approxi- 
mation, and without tables; but, if I remember 
rightly, he gave 223 per cent. as the interest charged 
for the money. If the answer was to be the rate per 
cent. per annum compound interest, then I differ 
with him, a8, ins ef multiplying the i 


upon the payment of £5 per year for 10 years for 
the loan of £1 by the number of weeks in the year 
—that is, 4'278 by 52—we ought to find the 52 power 
of 1°04278—that is the amount of £1 at the rate 
per cent. in the year, or find the log. of 101278, and 
multiply that by 52, get the natural number that 
corresponds to the product, from that deduct £1, 
and you will have the compound interest on that 
amount per year at 4°278 per cent per week, multipl 
this by 100, and you have the rate per cent., whi 
is 783, and not 222 as stated.—B. RILEY. 


$2955.|—Moths.— Will N. Sirch favour me 
with the publishers of the book noticed by him on 
May 31, 1878, p. 299.—F. C. SMITH. Librarian, 
Bridgeport Library, Bridgeport, Conn., U.S.A. 

[3802 1.]— Bleaching Glue.—Glue can, I believe, 
be decolourised by passing the hot liquor through 
animal charcoal, and it can be rendered tolerably 
waterproof by the addition of a little bichromate of 
potash when it is about to be used.—S. M. 


(33022.)—Hominy.—"'G. L. T.” does not say 
whether he wishes to make hominy, or merely 
cook it. I cannot give him “one or two simple 
recipes; but he should soak it all night, and then 
boil for tbree- quarters of an hour, taking care it 
does not burn.— Momus, 

(33024. ]-—Oil.—Why not run the oil through 
strainers P—VIDEO. 


B ing in 15 or 18 Carat 
Gold.—I did not exactly misread this question, but 
took the liberty of thinking that the quar had 
made an error. beg pardon for so doing. The 
deposition of alloys is not an easy matter at the best 
of times. I have never tried it, but the only 
method of doing it will be to make your solution in 
the ordinary manner, using 15 or 18 carat gold, with 
an anode of the same. I should prefer gold alloyed 
with copper only, or with silver only. Dissolve in 
nitro-muriatic acid, evaporate to expel the excess of 
acid, dissolve in water, and precipitate with cyanide, 
of which add sufficient to re-dissolve the precipitate, 
Abont 2dwt. of gold will make a quart of solution. 
All gold solutions must be need hot. The bath can 

placed in a pan of water over a gas stove. Do 
not let the vessel containing the gold solution touch 
the bottom of the pan. If you uire any further 
information which I can give I shall be happy to 
afford it, but you will have some difficulty in finding 
any one who has had much (if any) actual experience 
in such work. The working will not differ from 
gilding. but the articles or moulds will require to be 
left in the bath for a longer time. Guttapercha or 
wax will, of course, not do for moulds.—Os. 


[33034.)—Staining Wood Sections.— What does 
“ A. T.J.” want to stain wood sections for ?—NEMO. 


[33036.]—Mensuration.—If * Omicron ” (see p. 
400) will read (instead of the continued product of 
the length) the continued product of the following 
quantities—viz., the length, the difference between 
the breadths of the ends. and the area of the part to 
be cut off, extract the square root of the sum, from 
the result, deduct the product of the length and 
narrow end, and divide the remainder by the differ- 
ence between the breadths of the ends, tbat will 
give him the answer.—B. RILEY. 

(33036. —Mensuration.—“ Omicron” is quite 
right in surmising that I inclose l a diagram with 
my reply to bis query; but it never reached the 
editor. However, the accompanying figure will ex- 
plain to Omieron's satisfaction the meaning and 


use of the italic and capital letters to which he refers. 
I am sorry to see he misunderstands the rule I gave 
for solving problems similar to the one he sent, but 
if he will just look over my reply again (p. 349), he 
will see at once that the words “continual pro- 
duct” (in connection with the remainder of the 
phrase, aud which „Omicron? does not quote), 
were used in a perfectly intelligible sense. ‘ To the 
square of the product of the length and narrow end, 
add twice the continual product of the length. the 
difference between the breadths of the ends, and the 
area of the part required to be cut off, &c. The 
latter part of this rule is simply explained, thus :— 
(288in. the length) x (Sin. the difference of the end) 
x (2,880in. the arca of the part to be cut off, or, in 
other words, half the area of the board in square 
inches) x 2 = 13,271,040. In the working ont of the 
rewainder of this query nothing difficult can present 
ee to Omicron.“ — BERNARD M'‘Guire, Liver- 
pool. 

[33011.]—Boiler.— Apply to one of our model- 
makers, or else get an engineer to make you a strong 
vertical of copper, with plenty of cross tubes, so as 
to heat it by gas.—STOKER. 

[33015.]—Hydraulio for Blowing.—Steel on 
cast iron is perhaps the best, both having very 
highly-polished surfaces; but such a valve is a bad 
one for a water engine. It sbould be on the prin- 


l eiple of a three-way cock.—MOTOR. 
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(23051.]— Carriage Mileage Indicators.—All 
made on same principle. The revolutions of an axle 
are communicated to a train of wheels, calculated to 
show the distance travelled or the number of revo- 
lutions made. See the description of Mr. Striffler’s 
on p. 424.— E. P. 


|33065.]—Indiarubber—Can be moulded into : 


a ball by cutting it into that shape. Then dissolve 
the cuttings in mineral naphtha, and paint on until 
the rubber is returned. To soften it would require 
a powerful masticator and steam.— VULCANISER. 


(33067.] — Tuning Forks. — The Rev. T. G. 
Driffield, of Bow, has a tuning-fork formerly the 

perty of Handel, so that tuning-forks must 

ve been known more than fifty years.”—S. M. 


(33078.}—London Conservatory of Music.— 
I, too, should like to know what this institution can 
be like. It does exist, for it has a cbemist.“ Is it 
at South Kensington—a sort of new cole-hole 7 
Musicus. 


(33081.]—How to Make a Photo Print in 
Five Minutes.—Try common ealt and nitrate of 
silver as the sensitising medium, and fix with hypo- 
sulphite of soda.— E. K. 


[3808 1. — Eleotroplating Extraordinary. — If 
such a statement was made in Cassell’s Family 
Magazine, the editor of that paper should be applied 
to for his authority.— VIDEO. 


Cice a Bleaching Human Hair—The per- 
oxide will produce a golden colour. I do not think 
it will turn hair quite white.—M. P. 

[33088.] — Link Motion. — Try Colburn's or 
Clark’s works on locomotives and railway machi- 
nery.— TI. 

[33103.]— Wire Joints.—I have no great faith in 
the rosin doctrine, aud have never myself found any 
injary that I should refer to the flux. I always add 
sal-ammoniac to the chloride of zinc solution. Rosin 
is more troublesome, but would work easily if care 
were taken to thoroughly clean the copper, and to 
have the bit well tinned. The real objection to the 
flux is the carelessness of people who do not wash it 
thoroughly off after the soldering is effected.— 
SIGMA. 

[33110.]—Steam in Small Boats.—In answer to 
„Aquarius“ I will send him tbe information he 
asks for within the next issue or so of the ENGLISH 
Mecnanic. I would advise him not to entertain 
the idea of paddles, as they are not so effective or 
convenient for small launches. They are incon- 
venient for several reasons. It is impossible to run 
them up close to a pier or landing-stage ; in passing 
fore to aft the paddle-shafts are a great obstruction, 
and they are more expensive, and liable to 5 
I should think, from the description of his boat, the 
draught of water will be from 24in. to 26in. at the 
stern, which is not a very deep one for a shallow 
river.—BLAcK WITCH. 


[33111.]J—The Spider and the Fly.—Mr. Lan- 
caster is of opinion that spiders act by feeling and 
not by secing. How is it with a kind of spider that 
may be seen on walls, palings, gooseberry, and 
currant bashes, that makes no web, and is crey in 
colour, and about the size of a small house-fly, with 
very short legs? This kind of spider, when he meets 
with a chance. begins to sidle about, and then seizes 
his prey and all is over. I was once walking through 
a hop garden about this season of the year when my 
attention was drawn to a spider and a fly on the 
path. The fly was certainly the aggressor, and 
about the size of a house-fly, but sharper built, and 
very brisk. The spider seemed quite on the alert as 
the fly kept prancing round and about, and now and 
again attempting to fly on the back of the spider, 
which ultimately he succeeded in doing. and then 
away went fly and spider too out of my sight. The 
ier looked nearly double the weight of the fly.— 


(33159. - Locomotive.—I am sorry I can’t give 
you any information respecting the first paragraph 
or the second, for I fail to conceive how the word 
Soria is applicable to a locomotive. I should 

glad if W. H. Salford would make it more 
explicit. I can give you some dimensions of a loco- 
motive with two pairs of cylinders, two smoke boxes, 
two funnels, &c., and I have no doubt it is the same 
engine you huve seen—viz., an engine constructed 
on Mr. Fairlie’s system, called the Little Wonder,” 
which has been at work for some time on the Fes- 
tiniog Railway, a line in Wales constructed to a 
gauge of lft. 1lłin., or what is. known, in 
round numbers, as the 2ft. gauge. The boiler 
is double, having two fire-boxes united back to 
back, with two distinct barrels and sets of flue tubes, 
and consequently a chimney at each end. A bogie is 
placed under each barrel, and each bogie has two 
a of wheels coupled together, worked indepen- 
ently by a pair of steam cylinders to each bogie. 
Thus a total wheel base of 19ft. lin. in length is 
covered by the bogies. Each bogie has a 5ft. wheel 
base, and the distance between the centres of the 
bogies is 14ft. lin. The four cylinders are 8 3-16in. 
diameter, and have a stroke of 18in. The wh 
are 2ft. 4in. in diameter. The combined grate area 
is 11 square feet, and the heating surface 730 square 
feet. From the results of a series of well-attested 
trials of the Little Wonder, made in Feb. 1870, 
on the Festiniog Railway, the following may be 
selected for example. The Little Wonder” le“ 
Portmadoc with a train of 72 waggons, 648ft in 
length, as follows: 


+ 
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Loaded waggons (slate trucks) Tns.c. q 
weighing bus 985 .. 138 17 2 

Empty waggons weighing 43 13 0 
Passengers weighing .. 400 

in weight 188 10 3 

e Engine weight 19 10 0 


Gross weight of engine and train 206 0 3 
The engine started with a steam pressure of 170lb. 
per square inch, and drew the train up a gradient of 
one in 85, at a speed of 5 miles an hour. The train, 
when it was s , 8 partly on a curve of, 4 
chains radius, and partly on a reverse curve of 8 
chains radius. The weather was fine, with a strong 
cold head wind. The rails weighed 30lb. per yard, 
oe were not finished. — A. BROADBENT, Man- 


ſ88104.]— Properties of Matter.—Your query 
con s its own answer. Divisibility refers to 
aggregations of atoms, and impenetrability to the 
atoms themselves.” The very word atom means 
that which cannot be divided. On the other hand, 
impenetrability, in a certain sense, is a property of 
atoms only, for when a vessel is quite full of water 
& considerable uantity of salt may be added without 
the liquid overflowing, the explanation being that 
spaces exist between the atoms of the water.— 

ABA. 

(83181.]—Life of a Watch.—The answer to this 
query given on p. 401 does not seem to me to give a 
air idea of the time that a really good watch will 
last. I have known numbers of watches which 
have lasted very much longer, but can only give 
particulars of two. One isa silver Geneva watch, 
which I bought exactly this day 34 years ago (Ist 
July, 1844). It was a first-class one, costing £6 6s. 
It has had very hard usage, and some very heavy 
falls. One fall it got knocked off the spindle of the 
second hand, and smashed the spring, wkich threw 
the back epen, but did not in any way injure the 
works. The only expensive repair it ever wanted 
was when the cylinder was broken by another very 
heavy fall. It, of course, has had several new main- 
springs, and an enormous number of glasses, but has 
still the original hairspring. It has been going the 
entire time I have had it, and went as well as ever u 
to a day or two ago, when the mainspring went; ond 
I expect it to go well again when I get a new one 
in. The engine-turning has been entirely worn off 
the case many years ago, and the ring of the handle 
worn out. The second handle is now worn rather 
this. The name on itis Badollet. The other watch 
is in my family. It is a lady’s gold half-capped 
lever, by Sharp, Dublin, and is at least 10 years 
older than mine. Some years ago it for the first 
time got out of order, and caused some trouble, 
something being wrong with the ruby pin; but, on 
being properly repaired, it went well again, and is 
going very well still. I have known a great man 
watches which have lasted as long as these, thoug 
I could not name another Geneva watch which has 
lasted as long as mine, The gold watch which I 
have mentioned cost at least £20, and, I believe, 
£25. Two of those watches were bonght at the 
same time. The other, when last ] saw it—abeut 4 
and, I believe, is so 
still. Of course silver watches bought for £1 15s. or 
£2, and gold for £3 10s. or £5. cannot be expected 
to last like first-class ones.—G. J. H. 


[83202.]—Algebra.—A subscript figure, such as 
the 4 in z,, or the 6 in . shows that the number to 
which it is appended is the fourth or the sixth of a 
certain succeasion of similar numbers. For example, 
in the expansion of a certain expression in ascending 
powers of z, the coefficients of the successive powers 
of z may be denoted by di, aqa, ag. . . &c., thus :— 
do + air + age? + qe +.. .—AMARA. 

[88207.)—Capital Investment.—If “An En- 

ineer will apply at the National Debt Office, Old 

ewry, he can obtain a pamphlet gratis containing 
much information relative to the granting of annui- 
ties either for single or joint lives. During the last 
month, on the advice of an experienced broker, I have 
invested in securities—English and Indian—to pay 
an average 34 per cent. per annum. War or no war, 
my money is safe, and I have no trouble either on 
the score of principal or interest, An investment 
beyond 4 per cent. ought not to be recommended toa 
small capitalist. Remember, annuitants are usually 
long lived. Do not be over anxious about those who 
come after fe except they be your own wife and 
children. The greatest injury that can be inflicted 
ona working man is to leave him an unfettered 
£100.—PENANCE Poixr. 


1 — Prussiate of Potash. — Perhaps 
“J. M. W.” will kindly supplement his answer 
(p. 402) by saying whether leather from old shoes is 
ever used in the production of this salt ; and, if he is 
practically acquainted with the process, give some 
details of quantities used ; whether the parings, &c., 
are much cat up, or washed, before using; and 
method of purifying the crude crystals. If old boots 
are used there are plenty of them knocking about in 
most houses to make the trade of collecting them, if 
wanted in any t quantities worth the attention 
of the rag and bone men. What degreee of heat 
is required, and is there any danger of decomposing 
the salt by over-heating ? Must the iron crucible 
be closely covered? By the way. J. M. W.” has 
not mentioned iron filings or scraps as one of the 


or 5 years ago—was quite good 


ingredi tants: this equation represent the re- 
n 
2K, CO, + Fe + Cys = K,FeCy, + 2COs 
276 + 56 + 156 = £368 + 120 


tion (see 
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How much skin, &c., will give this 6CN P—Daan- 
BERT. 


*** Bioyole.— Take out back 
axle and wheel, and get a duplicate of the latter. 
Get a new nxle made, and fitted to tbe hind fork. 
This axle will require to be made about 18in. long, 
and must be fixed tothe end of the fork by two caps. 


or in any other convenient manner. It must have 
adjustable cones at each end suited to the twin 
The adjusting screws to 


wheels, thus (Fig. 1.). 
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1 igh Pressure Horizontal Engine. 
If you bushed the cylinder with a liner Sin. thick 
I think you would be troubled by the expansion and 
contraction of such a lump of meta]. 1 have myself 
lined cylinders of 10in. diameter with a liner din. 
thick, to remedy blow-holes in casting. without any 
difficulty from unequal expansion. Possibly the 
steam may pass the piston, and the valve, perhaps, 
admits steam the whole stroke by your usipg so 
much as 16lb. coal per h.-p. per hour. You ought 


be one right-handed, and the other left-handed, to 
revent unscrewing when the machine is driven. 
move the brake, and substitute a double one 
made thus (Fig. 2). If “Junius keeps the origin 
axle and brake he can at any time reconvert his 
machine into a bicycle. My machine was converted 
by the original makers, Singer and Co., of Coventry, 
but any other machinist could easily make the altera- 
5 No. 684, May 3, let. 14274).—ALDERLEY 
DGE. 


[38228.]—-Adulterated Carbonate of Lead.— 
Mr. Menke recommends hydrochloric acid, but surely 
nitric would be preferable, as lead obloride is barely 
soluble in water. Bunsen’s flame” would be better 
than Bunsen's burner."—F. W. WOODMAN. 


[33234.]—Flute.—I would recommend J. Colling 
te get one of Carte's patent flutes, the transition 
from the old fingering being very easy, and, at the 
same time, the facility with which various passages 
can be played is much greater. The difference be- 
tween wood, ebenite, or metal is one of tone, some 
persons preferring one to the other.—G. A. P. 


fae — Observatory for Reflector. — 
“ B. O. S.“ may certainly have a cover for his tele- 
scope stand; but, if he will take my advice, and can 
afford it. he had much better bave a cheap obser- 
vatory building, it is so much more comfortable to 
observe indoors than out. If he chooses to have an 
„ and will tell me the focal length of his 
telescope, I will send a description of a neat an 

efficient observatory, very similar to that designed 
by the Rev. E. L. Berthon. If B. O. S.“ prefers the 
cover, the outline diagrams may help him. A is the 


stone block upon which the stand, C, is placed; 
BBB Bare four low wooden posts, fixed firmly in 
the greund, and about level with the top of A. These 
posts are square cornered, and occupy the corners of 
a square rather larger than will contain the circalar 
top of A. D D is the cover, which may be either 
well-painted canvas or zinc on a wooden strongly- 
made frame. This is taken off during observation, 
but is replaced afterwards, and may be fastened to 
the posts by small bolts.— F. C. DENNETT. 


e Polish on Brass.—Like 
“R. G. L.,“ I, too, have been unsuccessful with the 
solution for silvering recommended by Alexr. Watt. 
I could never make the precipitate re-dissolve, and, 
after several repeated attempts—each attended by 
the same unsatisfactory result ultimately consigned 
the solution to my waste bottle. Nomde- 
plume” might try the following :—Mix 1 part of 
dry chloride of silver, finely powdered, with 3 parte 
of pearl-ash, 1 part of chalk, and 1} part of common 
salt. This is to be rubbed on the surface of the 
brass to be silvered with a wet cork or leather.— 
E. J. MARSHALL. 


[33246.] — Chemical. — Many thanks for Mr. 
Menke’s answers to my queries, but I did not ask 
for the name of Fe,03 (as I know what that is the 
symbol for), but for that of Fe,ov!-- which, according 
to Frankland, is the symbol of a compound radical, 
suppo be present in ferric salts of oxygen acids, 
as ferric sulphate, Feo, 3SQ,, or 


— 
SO,—Fe,ov- 

In a chemistry I have by Meldola the equation I 
asked for was given thus :— 
2CaF, + 2H,SO, + SiO, = SiF, + 2 CaH, (SO). 
which is clearly wrong, and I must thank Mr. 
Menke for kindly giving it to me correct.—F. W. 
WOODMAN. 


d | of sound, anything a 


not to exceed 4lb. The best modern engines do not 
exceed 2lb. per h.-p. per hour. I would advise you 
(after making sure that the piston is steam-tight) to 
‘ont off steam at one-third of the stroke (which 
would give a theoretical economy of 49 of fuel in 
comparison with full steam the whole stroke), 
turning forward the cam of eccentric on the cran 
shaft, and putting a liner on each end of slide-valve, 
so as not to admit steam until the engine is on the 
centre. You do not give boiler pressure, or any 
data to calculate from. It is economy to use higher 
steam pressure than is required, as low-pressure 
steam is saturated with water, while high-pressure 
steam is elastic and dry. Perhaps a part of your 
trouble is in boiler, which should evaporate not less 
| than 6lb. of water per pound of coal. Some modern 
| boiler-makers (Davidson's, ps dl profess to evapo- 
rate 101b. of water per pound of coal. If you have a 
good supply of water, a condenser (without air-pamp 
or moving parts) by Morton and Thompson, Glasgow, 
might answer your purpose, as the patentees ee 
mise to save from 25 to 50 per cent. of fuel.— E. C. S. 


(38275.|—Dispersion of Sound.—I thank Mr. 
Davies for his reply to this query, and regret that he 
has utterly misunderstood its meaning. In optics 
the word dispersion signifies the decomposition of a 
compound light into its constituent colours (not mere 
divergence produced by a lens or mirror), and I want ° 
to know whether, in . on the refraction 

ogous to this has been ob- 
served ? For instance, if a common chord be refracted 
by a lens, do its four compenent notes all anite at 
on focus, or is there a difference? — WX. JOHN 

REY. 


($8276.]—Blast Furnace Slags.—The physical 
and chemical composition of slags varies with the 
methods of working the furnace ; and as the work- 
ing conditions vary so will the character of the s 
produced. From this statement it may be conclade 
that comparisons can only be made when the work- 
ing conditions are similar. There are white, grey, 
black, blue, brown, &., slags. In the manufacture 
of grey iron the slags are usually white, but if the 
charge is increased and temperature diminished, the 
slag is black. Generally speaking, if the slag be 
very fusible, white iron will be produced, and if the 
slag is refractery the iron will be grey. emann 
gives 4 (CaO, SiO,) + AlO; 3 SiO, = Ca,Al, Si Oz 
as the most fusible silicate of calcium and aluminiam, 
which compound always forms upwards of 70 per 
cent. of slag, but generally upwards of 80, and 
sometimes it forms even 90 per cent. From the 
above formula it will be observed that there are 
14 of oxygen in the silica and 7 in the lime and 
alamina combined, so that when the oxygen com- 
bined with the silicon is double that combined with 
the calcium and aluminium, the slag obtained is 
most fusible. Again, it has been found by experi- 
ment that when the oxygen of the lime is to the 
oxygen of the silica as 1 is to 2 the best result is 
0 . In this case, at a white heat in two hours 
and a half the slag is well melted. When the oxygen 
is in any other ratio the result obtained is not so 
satisfactory. The following is a table extracted 
from Dr. Percy’s valuable work :— 


28 

E 8 

R Dom 3 — 

5 Weicht in | Percentage 

8 855 Grains. Composition. 
No] Formula. #30 Lime. Silica. Lime. Silica. 
13 CaO, SiO, 1:1 | 1,260} 690 64°60 | 35°40 
2 CaO 2810, 1 : 2 | 1,260 1.386 47 72 | 52°28 
3 2 CaO SiO, 2:3 560 460 | 54°90 | 45°10 
4 |9 CaO 4810, 3:4 1,008 736 | 57°79 | 42°21 
5 6 CaO SiO 2:1] 896 245 78°50 | 21°50 
6 i9 CaO 2810 3: 2 756 276 73˙25 | 26°75 
7 CaO SiO, 1:8 840 | 1,380 | 37°88 | 62°17 
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It has been found that No. 1 at a white heat for 
8 hours was not melted; No. 2 at a white heat for 
24 hours well melted (this slag is artificial wollasti- 
nite); No. 3 after 2 hours melted; No. 4 after 
14 hour partly melted; No. 5 after 2 hours not 
melted; No. 6 after 2 hours not melted ; No. 7 after 
21 hours not melted. Again, if magnesia is sub- 
stituted for lime in the above table we find that 
when the oxygen of the magnesia is to the oxygen of 
the silica either in the ratio of 2:3 or 3:4, the 
fusibility is greatest, so that the fusibilities of 
silicate of lime and silicate of magnesia differ. 
Besides, the silicate of lime melts at a lower tem- 
perature (from 2,100° C. to 2,150° C.) than silicate ef 
magnesia (from 2,200° C. to 2,250° C.) And silicate 
of alumina melts at a higher temperature (2,400° C.), 
while the silicate of protoxide of iron melts at from 
1,789° C. to 1,832°C. Again, the silicate of lime and 
magnesia melts at a lower temperature (2,000° C.) 
than the silicate of either of these separately ; and 
the silicate of lime and alumina (of which blast 
furnace slags mainly consist) melts at a still lower 
temperature—from 1,918°C. to 1,950° C. The siaga 
of blast furnaces practically range between tbe 
limits of 3 CaO 2 SiO} + Al,O, 2 SiO; = Ca3Al, 
Si4O;s and 3 CaO SiO} + Als 8103 = aa Al: Sia Oi. 
In the first the oxygen of the silica is double the 
oxygen of the bases, and in the second they are equal. 
The following table, which I have extracted from 
Bauermann, gives an analysis of blast furnace slags : 


(1) | (2) | (3) | (4) | (5) | (6) (7 
Silica 38 48 43°07'31°46/27°68 42°96/61'06.40°95 
Alumina . 1513 14°85, 8°50!22°28\20°20, 5°38. 8°70 
Lime... .. 3282 28 92 52˙00 40° 12110191981 30:36 
Iron Prot. 076 253 79 0°80/19°80; 3°29) 60 
Mang. Prot. | 1'62! 1°37! 2°38) 0°20) 1°53] 2°68) 2°18 
Magnesic ...| 7°44) 5°87; 1°38) 7°27| 2°90) 7°12:16'32 
Sul. of Cal... 2°22) 1°90} 2°96) 2°00] 1°32) — | 0°34S 
Alkalies . 1°92) 1°84) — | — | 1°10) — | 0'32 
Phos. Acid . 0°15) — |! = | —! — | — i 010 


No. 1 analysis is from Dowlais when making grey 
iron; No. 2is from Dowlais produced with white 
iron. No. 3 is from Kirkless Hall, Wigan, produced 
with grey Bessemer iron, and the slag disintegrates 
in the air on account of the large excess of lime 
87 per cent.). No. 4 is the slag produced from 

leveland ores. No. 5 is from Cwp Celyn, S. Wales. 
No. 6 is from Grosberg, Sweden; and No. 7 is from 
Neuberg, Styria, produced with grey iron. Bauer- 
mann gives the following as the maximum and 
minimum limits of the chief constituents of blast 


alags s= 
Minimum Maximum 
per cent. percent. 
Silica 20 72 
Alumina ; 0 30 
Lime 185 85 0 60 
Irom Protoxide PA 0 26 
Manganese Protoxide... 0 34 
Magnesia 8 ths 0 34 
Baryta 0 35 8˙2 
Soda he he ese 0 5 5 113 
Potash ... a 1880 0 he 43 
Protoxide of iron tends to increase the fusibility of 


slags, and it imparts a black or dark green colour 
which can be observed in the black cinders produced 
in furnaces working with an excessive charge of 
ore and flux in proportion to the fuel. The slag is 
white or grey when the furnace is hot and working 
with light burdens, and grey iron is made. Man- 
ganese, when present in ores, usually imparts an 
amethystine tint to the slag, particularly observed 
in furnaces smelting bæmatite. An opalescent or 
porcelanic character in the slag denotes the presence 
of a large amount of alumina, The fluidity and 
vitreous character of slags increase in proportion to 
the quantity of silica present. Itis often found that 
the same slag, on being suddenly cooled or solidified, 
forme a perfect glass, and when slowly cooled it 
becomes „ and dark, with crystals inter- 
spersed through its mass. One of the principal 
points to be attended to when the ore is of good 
quality is the production of the most fusible slags 
without introducing non-ferriferous matter. When 
fuel containing sulphur is used it is necessary to use 
a larger amount of flux than is indicated by theory 
so that the S may be taken up by the slag instead of 
by theiron. The power of slags to take up S is 
imported to them by the presence of lime or the 
protoxide of manganese. It is very important that 
& proper consistence of slag should be obtained, so 
that the metal may not be drawn off by the slag, 
and. et the partimos o the metal shoni not be 
ep m coalesce y slags of a racto 
character, and ikna become subjected to a long. 
eontinued heating, producing an assimilation of Si 
and C, which is not desirable. When the furnaces 
are working hot the slags are characterised as a 
viscid fluid flowing continuously, and passing 
gradually from the fluid to the solid state; but 
scouring slags pass at once from the fluid to the 
solid state without assuming the intermediate 
plastic condition. The manganic hmmatites produce 
a violet vitreous slag, but the slag assumes a white 
porous condition when the gases pass through it. 


en lime is present i iti it is i 
W 1 in arae 3 as 4 0 on 
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stony fracture, and crumbles on exposure to the 
moist atmosphere. The extraction of iron from the 
bematites and other oxides of iron would be a very 
easy matter if pure, but there are always other 
impurities, especialy, siliceous matters, and the 
silica combines with the protoxide of iron, forming 
a silicate. The substance generally added to prevent 
the silicate combining with the iron is calcic car- 
bonate, which forms, with the silica and alumina, 
an easily fusible silicate of lime and alumina. The 
choice of the limestone is very important, as lime- 
stone containing magnesia, as was stated above, 
diminishes the fusibility of the slag, and fossil lime- 
stone is objectionable since it contains phosphorus. 
The purer the limestone or calcic carbonate the 
larger the percentage of iron obtained. In North 
Lancashire and Cumberland brown bæmatite con- 
taining a large amount of alumina or coal shale is 
added to the red hematite when smelting. I almost 
omitted to state that the lime and alumina are bases 
in the slag. From the above considerations it is 
evident that those engaged in smelting operations 
can give very shrewd guesses at the composition of 
slags from their physical appearances. — HUGH 
CLEMENTS. 

(88279. ]|—Composition. — Gilder’s composition, 
or compo, as we call it, consists of glue, resin, 
oil, and water, with whiting quant. suff., as the 
apothecary says, in about the following propor- 
tions :—Glue, 2lb. ; resin, 1łlb. ; linseed oil, 4-pint ; 
water, }-pint. By altering the proportion a little 
you can vary the quality. By increasing the resin 
you make it harder, but more brittle; more glue 
makes it st ah but it takes longer to get hard, 
and will not take so nice an impression of the 
mould ; more water, and consequently more whiting, 
makes it weak. Dissolve the glue in the water overa 
fire, constantly stirring, to prevent it sticking to 
the bottom or burning; dissolve the resin in the oil 
in another vessel (both had better be of iron), taking 
care that it does not boil over and catch fire N now, 
while both are boiling, or nearly so, pour the dis- 
solved resin into the vessel containing the dissolved 
glue, which should be large enough to hold the con- 
tents of both. Pour slowly, and keep stirring. 
Having previously sifted, say, 7lb. of whiting on 
something convenient, make a hollow in it, and 
pour in some of the mixture; stir the whiting in 
with a stick until cool enough to handle, then work 
whiting well in with the hands until of a pleasant 
consistency and perfectly homogeneous. If you 
make more than you want to use, it will keep 
best in cakes about lin. thick, and Sin. or 4in. 
diameter, under some sifted whiting in a box. 
When you want to use one of the cakes wrap it ina 
cloth, and put it in a steamer. en soft it will 
require a little whiting added; so the oftener it is 
steamed the weaker it gets. I have tried to make it 
plain to you, as I never recollect seeing a really 
genuine recipe given in our pages.—A. N. H. 


(88288.]—Seratch Brushing.— J. H. T.” can 
use nothing better than beer.—(G. A. P. 


f aea OF Trigonometry.—For the third stage 
„Student had better get Todhunter's Plane 
Trigonometry,” price 7s. 6d. Instead of going further 
into pane trigonometry he may take spherical, in 
which case Todhunter's Spherical Trigonometry,” 
price 4s. 6d., will more than suffice.— Mu. JoHN 

REY, 


[ 33284. ] — Trigonometry. — Haughton and 
aan Plane Trigonemetry is a very good 
work; so also, is F. G. Hall's. Griffin’s “ Elements 
of Algebra and Trigonometry,” and his Notes 
on same are two excellent works. But “Student” 
will find Todhunter's preferable to any of these, if 
he intends to present him for examination, 
mathematics, third stage. Student“ should pro- 
cure Bxamination Papers for the present year, 
which he can have by writing to the Secretary, 
Science and Art Department, South Kensington, 
a 3d. He will derive much valuable information 
rom a perusal of these papers, giving him at once 
an insight into the nature of the problems proposed 
at the. May examinations.—BERNARD McGUIRE, 
Liverpool. 

88285.]— Cutting Grindstone.— The majority 
of grindstones driven by manual labour have the 
same fault as H. s.“ should like to know the 
cause of this. The best way to true them is to mark 
the high part, then chop it gently with a small 
chopper; then turn it up, using an old round file 
for the tool.—THOos. CLARKE. 


[83285.]J—Outting Grindstone.—It may be cut 
true by means of the end of a piece of bar or tool 
steel with a rest.— Novus Homo. 


(33285.]—Cutting Grindstone.—See that it is 
firmly fixed on axle, at the same time be careful you 
do not split the stone. Now put rest at the side, 
and with a sharp point mark as near the edge as 

sible, toavoid waste. Pack up firmly with wood 
locks and wedges, and with sharp fine chisel cut 
from line. Having done this all round, get an old 
file and use the hank—same as a lathe too 
have not a treadle or a lathe get seme one to give 
you a turn. This is the way I do mine, which I use 
in lathe. In fact I have seen many others done the 
same way.— W. R. S. 


(33287. — Marine Zoology.—The following is 
obtained from ton's Dictionary of Universal 
Information,” and answers in a general way the first 
part ok M. R. C. S.’s ” inguiry :—" Porpoise, the 
most common of all the cetacea on the Britisk coast. 


If you 8 


The porpoises swim in shoals, and drive the herrings, 
mackerel, and salmon before them, pursuing them 
up the bays with the same eagerness as a dog does 
a hare. In some places they almost darken the sea 
as they rise above water to take breath; they not 
only seek for prey near the surface, but often 
descend to the bottom in search of sand-eels and sea- 
worms, which they root out of the sand with their 
noses. They go up rivers in pursuit of salmon and 
other fish, and have been seen a considerable distance 
inland. In fine weather they leap, roll, and tumble, 
and appear heedless and blind to all danger. The 
oil procured from the fat surrounding the body of 
the porpoise is of the purest kind, and the skin, 
when carefully tanned and dressed, is used for wear- 
ing apparel, and for coverings of carriages. Asan 
article of food its flesh was anciently esteemed, and 
in Henry VIII.'s time was even a pore dish, appear- 
ing to have been generally presented as a roast, with 
a sauce made of fine bread crumbs mixed with vine- 
garand sugar. Ata later period the porpoise kept 
its ground on the tables of Roman Catholics on fish 
days and during Lent. Its length is from five to 
eight feet.” ‘‘ Dolphin:—This fish bears a great 
resemblance to the porpoise, but has a much longer 
and sharper snout. The teeth in both jaws are nearly 
conical, though some of the species lose those of the 
upper jawatan early age. They are very voracious, and 
are said to prey uot only on fishes, medusæ, &., but 
also on the wounded and feeble of their own species. 
They live, however, in herds, which often delight the 
voyager in the ocean solitude by the gambols which 
they perform around his ship. They may be dis- 
covered, says a celebrated naturalist, at a great dis- 
tance, as they are continually leaping from the surface 
of the sea—an action which, as it seems to have no 
obvious object, is probably the mere exuberance of 
animal mirth. When a shoal is seen thus frolicking 
at the distance of a mile or two, ina few moments, 
having caught sight of the ship, down they come 
trooping with the velocity of the wind. When 
arrived they display their agility in a thousand grace- 
ful motions—now leaping, with curved bodies, many 
feet in the air; then darting through a wave with in- 
credible velocity, leaving a slender wake of whitening 
foam under the water ; now the thin back fin only is 
exposed, cutting the surface like a knife; then the 
broad and muscular tail is elevated as the animal 
lunges perpendicularly down into the depth, or dives 
neath the keel to explore the opposite side. It is 
said that in these gambols the dolphin has been known 
to leap out of the water to such a height as to fallon 
the deck of a ship. RuBy. 


. Islands. —I am a carpenter, and 
have just returned from Fiji after a three years’ 
residence there. I beg to offer the following for the 
information of Young Scotsman: — I cannot think 
what could have put it into his head to emigrate to 
this colony, where everything is at a standstill, and 
nearly everybody in a hopeless state of bankruptcy, 
where all have left except those prevented by res 
angusta domi, or fears of the vigilance of Australian 
dstectives. Carpenters have but little chance of 
earning salt for their kail there. Most of the white 
inhabitants live in native-built huts, in which the 
only thing in a carpenter’s line is the door. There 
are a few weather-boarded huts in the town of 
Levuka, but these. if not made or repaired by the 
occupiers themselves (who are generally what are 
called handy men with tools), do not find oocupa- 
tion for the carpenters already on the island. The 
Government work, euch as bridges, culverts, and 
buildings, isexecuted by the Royal Engineers. There 
are several carpenters who subsist on the profits of 
hotels or shops who would only too gladly take 
empleyment at their trade. The chances of 
getting a situation at anything else are ex- 
tremely small, One would require a knowledge 
of sugar, coffee, and maize-planting. des, and 
above all, an acquaintance with the Fijian language, 
before one could get employed as an overseer to a 
plantation, which is, practically speaking, the only 
occupation open to a white man. The wages are 
nominally, for a carpenter, 148. a day. An offer o 
10s. per day would be eagerly snapped up. The 
climate, though free from fevers and cholera, is very 
debilitating to Europeans. The present inhabitants 
are poor and inhospitable. Provisions are dear; 
clothes, tools, books, &c., p ou so. Meat, 
ls. per pound; flour, 14s. for 50lb.; beer, 2s. 

pint ; toba cao. 6s. 6d. per pound ; medicines, Poaka. 
&c., 100 per cent. dearer than in England, There 
are two ways of getting to Fiji—one by way of New 
York and San Francisco, in which journey you travel 
3.000 miles by rail; the other round the Cape of 
Good Hope to Sydney, and from thence to Fiji. The 
steerage passage to Sydney in steamer is £15, in 
sailing ship I think about £13. From Sydney to Fiji in 
steamer £9, in sailing ship £8. There woald be some 
chance of working a passage to Sydney, though not 
much ; but they give but a nominal wage, generaly 
ls. a month. From Sydney to Fiji the chance woul 

be infinitesimal. My advice to a person about to 
3 to Fiji would be, Don't. —Ko Vavu, 

otia. 


[33290.] —-Nodules in Limestone.—A nodale is 
a more or less spherical body, composed of a ted 
particles. flint is an instance of a nodule formed 
in chalk (limestone), but a silicious one. Their origin 
is doubtful, but there seems a tendency in particles 
to gather round a central nucleus, like the bubbles 
in a teacup round a teaspoon. The oolite limestone 
is composed almost entirely of concretionary grains, 
and the pisolite, on the Cotswold Hills, has grains 


454 


as large as peas, and if examined will be found to 
have a minute shell, or portion of shell, in the centre 
of each grain, round which the particles have 
arranged themselves.— Novus Homo. 


[83290.]—Nodules in Limestone.—The nodules 
that J. Y.” finds are, probably, silicious. Lime- 
atone is supposed to have had an organic origin. 
the sea during its formation, as at the present time, 
abounding with silicious-cased infusoria of a sur- 
prisingly prolific character. ‘‘ A single one of these 
animalcules can increase to such an extent during 
one month that its entire dercendants can form a 
bed of silica 25 square miles in extent, and 13ft. 
thick. The silica thus rendered solid and diffused 
through the mass ander formation, and of a different 
nature from itself, seems to have a tendency to col- 
lect together around certain points. and form 

odules. Read about Chalk Fliuts,’’ in Lyell’s 


n 
“ Elements of Geology,” pp. 319 to 322 (6th Ed.).— P 


RUBY. 


133291.) — Organ Pneumatic Action. — The 
atmospheric motors are governed by three way 
cocks in immediate connection with the drawstop 
rods. From these cocks tubes conduct the motors 
to and from a very simple pneumatic apparatus 
attached by a bell crank to the slides, which are 
opened or shut by the reciprocating action of the 
cocks, no effort being demanded of the performer to 
open and shut the slides. This tabular atmospheric 
aystem is applied as follows to the pedal organ :— 
Ina of a net work of trackers a very short moye- 
ment of this kind suffices to connect the pedals with 
a series of regular soundboards, having slides and 
escape and supply valves. The slides are covered by 
upper boards, but, instead of organ pipes, these 
sabes commence at these boards, and run in 
directions to soundboards constructed for the pipes. 
On the depression of a pedal compressed air rushes 
along the tube, and opening a diaphragm stretched 
across round chambers cat in the pipe eoundboards 
canses the pipes above to speak. No reasonable 
limit exists to the length of the tube, and it is noise- 
less and instantaneous in its operation.—J. E. B. 


[$3292.)—Tour in Southern Europe.—The 
approximate fare from London to Marseilles, via 
Paris, is, according to Bradshaw, for Ist class, 
£6 146. 7d., for 2nd, £5 Os. 6d. Marseilles to Aden, 
by steamer, Ist class, £40; 2nd, £30; 3rd, £18 
which includes food, with table claret to 1st and 3nd 
class passengers. Allowing for the return journey 
and hotel expenses, the cost of the tour, travelling 
and class, would not be far short of £100, allowing 
yourself a month on land.—RuBY. 


(83295.]—From “‘ 56in. Superb.“ The fork ends 
in a circular flexible clip, as shown in accompanying 
sketch. The cylindrical bearing is slipped on the 
axle, and held firm by tightening the ant at the 
bottom. To take out the wheel all that has to be 


| 
it} 10 0 
| w \ 
| N 


| 
7 
77 
f 0 U 
“Ae 
i} 0 if i) 


10 aw 
y AX 


ain N 
it N 
A ON N W N 0 
RQAY tHe 
\ YS li 
NÑ 4 


done is to take off cranks, and slip out the bearing, 
when it comes out of the bearing clips without the 
slightest trouble. The cranks are detackablo in the 
9 nary way; they are recessed to eover the bear- 
ing, and so keep all dust from entering. My sketch 
Pte faulty, which made it appear peculiar.—56IN. 
UPEEB. 


(83207.|—Noise in the Bar.—This most likely 
. a from accumulation of wax in ear. It may 
also proceed from small perforation of the tympa- 
num, or from slight aural catarrh., Olive oil and 
glycerine each one drachm, 2 or 3 drops in ear every 
night. Use a solution of carbonate of soda 5 grains, 
ewarm water an ounce and a half, injected with 
glass syringe every morning.—J. H. E urgeon. 
(33207.]—Magnesium.—‘ Ignoramus’’ will expe- 
rience censiderable difficulty in pion up magnesium 
for use in a vaporous state, inasmuch as its boiling 
point is a of 1,000° centigrade. According to 
r. Frankland, illumination magnesium costs 
about 15 times as much as illumination by coal gas. 
In this calculation the metal is taken at 10s. 6d. per 
ounce, and gas at 48. 6d. per 1,000 cubic feet.— Wx. 
JOHN GREY. 


183290.]—Anatomical.— There are two processes 
by which skeletons of animals may be prepared 
the natural and the artificial. In the former of 
these the skin is first taken off, and all the entrails, 
together with the contents of the thoracic cavity, 
removed, care being taken not to separate the bones 
from each other at the joints, nor to cut or other- 
wise damage them. The bones are then merely 


cleaned by dissecting off the softer parts wit 
scalpel, 1 &c. During this re it will be 
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found convenient at intervals to wash away any 
blood, détris, &c., by placing the subject, for a few 
days, in water, which may be frequently changed 
with advantage. After everything has been removed 
except the ligaments which unite the bones, the 
skeleton is fixed in the required attitude by means 
of suitable external supports, aud allowed to dry in 
a place through which the air circulates freely. 
Skeletons prepared by this process, E the 
smaller specimens, require to be handled with very 
great care, as the ligaments often become brittle 
with age. This process is keneraily adopted for 
small animals, such as rats, birds, fish, &c. Artif- 
cial skeletons are much more difficult to prepare, in- 
asmuch as the bones are separately cleaned by 
% maceration,” and then joined again by means 
of wire. In this process, as in the former, the 
skin, viscera, and as much as possible of the soft 
arts are removed first. The subject is then divided 
into several parts, the limbs being severed from the 
trunk, and if practicable put to macerate in se 

rate vessels. Maceration consists in placing the 
bones in a vessel of water, the surface of which is 
exposed to the air, and leaving them undistur 

until the flesh is destroyed by putrefaction. This 
process naturally emits a disagreeable odour ; it is 
therefore best conducted in the epen air, water being 
added from time to time, to replace that lost by 
evaporation, but under no circumstances should it 
be changed. The time required to do this properly 
is only to be acquired by practice, since various 
causes, such as tem ture, size of bones, &c., 
affect the process in different ways. When it is con- 
sidered that this process is completed the water 
should be care ahy poured off, and the bones taken 
out, care being taken that none of the smaller bones 
are left in the solid matter at the bottom; they are 
then to be transferred to a vessel of clean water for, 
several days, which way at intervals advan- 
tageously ehanged, and ultimately dried, preferably 
in the sun if circumstances permit, d now it is 
that the skill of the “articulator” is brought into 
play, for holes must be drilled in the bones in such 
a manner that when joined together by wire they 
(the bones) may have the same relative positions to 
each other as in the natural skeleton. Vorticella ” 
would, however, learn more in an hour by watching 
an “articulator” at work wiring the bones than 
I could tell him in double the time. Bat if he has 
access to an anatomical museum he might gain a 
general idea of the subject by noticing the manner 
in which they are there articulated. —E. J. MAR. 
SHALL. 


(38299.]—Anatomical.—The skeletons of small 
animals are generally made by maceration. The 
animal is skinned, and the flesh as well as possible 
dissected off, the carcase placed in water for some 
time until the flesh becomes quite soft, and can be 
cleaned away with a brush. The bones are placed 
next in a solution of chlorinated lime or a for 
some few days, to whiten them. The bones may be 
fixed together with clear Russian glue, mixed with 
a little fine plaster of Paris. In the larger skeletons 
the bones are drilled, and fastened together with fine 
copper y or, if the skeleton is wanted, flexible 
fine indiarubber threads. Another plan is by boilin 
the carcase until the flesh is soft, and can be picked 
off. Some knowledge of anatomy will be of use in 
articulating the different bones. When a boy I 
placed several animals clese to an ants’ nest, and 
found them help me well.—J. H. L., Surgeon. 


133303. — Brown Bronze.—Any metal can be 
bi onzed by first painting the article with a body 
colour and when the paint is nearly dry dusting on 
with a brush or piece of chamois leather copper 
bronze powder, which can be obtained at any good 
artist’s shop. Afterwards, when the whole is dry, 
you may warm the article slightly, and either brush 
over pale lacquer or weak spirit varnish.—J. H. L., 
Surgeon. 

[$8307.]—Geological.—The rocks around Tan- 
bridge Wells belong to the Wealden, a division of 
the lower cretaceous group of atrata. Mr. Drew, of 
the Geological Survey, described this formation as 
it exists in the neighbourhood mentioned in the 

arterly Journal of the Geological Society, Vol. 

VII. Lyell says, in his Elements of Geology :”— 
The picturesque scenery of the High Rocks’ and 
peed! placea in the neighbourhood of Tunbridge is 
caused by the steep natural cliffs, to which a hard 
bed of white sand, ocourring in the upper part of 
the Tunbridge Wells sand, gives rise.” Mr. Drew 


found this bed of “ rock-sand ” to vary in thickness | potas 


from 25 to 48ft. Large masses of it, which were b 
no means hard, or capable of making s good build- 
ing stone, form, nevertheless, projecting rocks with 
perpendicalar faces, and resist the degrading action 
of the river, because, says Mr. Drew, they present a 
solid mass without planes of division. The cal- 
careous sandstone and grit of Tilgate Forest, near 
Cuckfield, in which the remains of the Iguanodon 
and Hylsosaurus were first found by Dr. Mantell, 
constitute an upper member of the Tunbridge Wells 
sand, while the sand-rock ' of the Hastings cliffs 
about 100ft. thick, is one of the lower members of 
the same.—RvuBY. 


[33308.] — Photography.— You will require a 
temporary piece added to your camera, so as to have 
a greater distance between lens and dark slide, and 
then by putting camera near to engraving, you can 
make it as large as the camera will take. If a 
sliding body camera, you can easily make a piece to 
go between the two parts.—R. E, S. 


JULY 12, 1878. 


(38808.]—Photography.—You require a 


length of camera. If a handy fellow with tools make 
a wooden extension same size as camera, to go 
between front and back (of camera), first ascertain- 
ing by experiment what length you require, and, if 
any oracks in it when compen, cover it with brown 
paper pasted on. It must ] ) 

front, and for the back of camera to fit into it. Use 
a small stop when copying.—FINEM RESPICE. 


made to fit into camera 


[33309.] — Pocket Compass.—No doubt the 


needles are made of soft, or rather not hard 


steel, and so rapidly lose their magnetism. Rab 
them with a common horseshoe magnet, start with 
the north pole of the horseshoe at the south pole of 
the needle, and go straight from end to end two or 
three times.—FINEM RESPICE. 

[88809.] — Repairing Pocket Compasses. — 
These have lost their magnetism, and require to be 
re- m tised in the ordinary way—vis., by rub 
the ends of the needles with the north and sou 
poles of a horse-shoe magnet.— J. Harris. 

(33309.]—Repairing Pocket Compass.—Most 
likely the pivot on which the needle oscillates is 
bent or become blunted. To remedy this you must 


take the compass to pieces, and 5 the steel 
pivot, then remagnetise the needle, put ther 
again, when the needle should point about 17° west 


of geographical north. When one is done, and points 
correctly, then do the other in the same way.— W. J. 
LANCASTER. 


(88810.]—Varnishing Walking Sticks.—This 
question has been asked and answered before. Sand- 
aper sticks very clean. Use Stephen’s stains, 
Gluted to your taste; dry well, and varnish with 
white or brown spirit varnish in a hot room; or, if 
you can French polish them they will look very well. 
—J. H. L., Surgeon. 


(88312.]—Emgine for Boat.—If “H. F.” will 
kindly refer to the reply sent to Aquarius“ he will 
there, in due course, have the information he re- 
quires.—BLAcK WITCH. 


[83315.]|—Distance Indicator.—TI intend makin 

a mile indicator with a gas meter dial, and find 
can make it register about 40 miles by using the tan- 

ent screw. I will suspend with as long a wire as 

here is room fora lead weight, from axle of screw, 
and clamp the wheels to axle of front wheel, with 
screw parallel to axle, so that all will go round with 
the wheel, The weight, however, will remain haag- 
ing across and cause the screw to go a turn oao 
revolution of front wheel and move the wheel next to 
it one tooth. The wheels I have registered 100,000ft. 
—b54IN. DROMORE. 


[38816.|—Preserving Moths.—Try Keating’s 
inseot powder, or brush the under part of the mot 
with a solution of corrosive sublimate and alum.— 
J. H. L., Surgeon. 

3 —Preserving Moths, &o.— Let Mike” 
pu all his insects into a box, impregnated with 
nzole, for a fortnight before placing them in his 
cabinet. When taken out of the box touch the 
bodies of each with a camel’s-hair pencil dipped in a 
solution of bichloride of mercury—6grs. dissolved in 
loz. of spirits of wine.—N. SIROEH. 
$8316.)—Preserving Moths, &c.—Camphor is 
not, in my opinion, the most useful substance with 
which to preserve entemological subjects from the 
attack of mites. Indeed, in some instances, I have 
found it almost as bad as the mites themselves, 
forming a white sublimate on the glass of the case, 
and, what is worse, on the insects also. I should 
not object to the smell so much if it would have the 
desired effect, but not only do I complain of the 
above defects but of its inefficiency to destroy the 
mites, I use in my cabinet a mixture composed of 
ual parts of oil of aniseed, oil of thyme, and spirits 
of wine. I should advise Mike“ to clean his cases 
out, and, after replacing his specimens, pin a small 
li-box filled with cotton-wool in one corner. 
oisten the woel with a few drops of the mixture. 
The cases will be filled with an aromatic odour which 
will be more than the bravest mite will stand; and 
if a few drops are put in the box occasionally I 
hink “ Mike” will not be troubled again.—T. J. H., 
ry. 

(S3316.] — Preserving Moths. — Camphor is a 
prevoniiyo, but will not destroy mites when once 

hey have taken possession of the cabinet or store- 
box. In this case the best thing to do is to soak 
some pieces of blotting-paper in a strong solution of 
sium cyanide; place these in the drawer, leav- 
ing them there 24 hours. To make perfectly sure, 
the drawer should then (having had the moths tem. 
porarily removed) be re-whitewashed, adding a smali 
quantity of corrosive sublimate (mercuric chleride) 
to the whitewash, taking care to put ina good supply 
ef camphor when the moths are replaced. It wi 
insure greater safety if the underpart of the bodies 
of the moths be touched with a weak solution of 
corrosive sublimate, by means of a small brush, 
before replacing them. Great care must be taken not 
to inhale the deadly poisonous fumes of the cyanide. 
—INQUISITIVE. 


Fr A tase Rear nare of Lead Manufacture.— 
ich met of manufacturing this compound do 
you refer to? In the processes I am acquain 
with the only other salt of lead likely to be acci- 
dentally present is a small quantity of acetate. You 
may readily ascertain whether this salt is present by 
treating a portion of the sample with water, filterin 
and testing the dltrate for lead aud acetio acid, 
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However, this would not cause the dirty white | little larger still. 2,150 class is more nearly the 


precipitate you speak of. Probably it is duoto some 
impurity in your re-agents.—T. J. H., Bury. 

[33318.]—-Magneto-Electric Bells.—I am sorry 
the principle of Zanni’s magnetic bell is unknown by 
me, or I would have been pleased to have given you 
the information you ask. I never have seen one in 
ase, but I know no reason why the current induced 
by the rotation of bobbins in front of a magnet 
should not make a bell ring, and I should think an 
amateur could make such an apparatus to work 
effectively. I should certainly prefer the ordinary 
electric bell with a good constant battery. I have 
known such last for seven years with but the least 
trouble or attention.—W. J. LANCASTER. 


(83320.]—Figures on Lens.—Your lens is similar 
to all the lenses which have screw corrections. Thus, 
an ordinary lens, mounted without the power of 
correction, would give one object well defined; but 
another, having a greater or lesser thickness of 
either cover glass or balsam, weuld not be so well 
defined. Hence, to use the correction first, move the 
screw until the line is opposite to the word un- 
covered ; then place a slide on the stage, and focus 
the microscope until the object appears well defined ; 
then move the adjustment until you can see the sur- 
face of the glass cover. Now refocus the microscope 
with the rack or the fine adjustment. Having done 
this, the lens will be at its best on that particular 

ject. You should look at the number opposite 
index, and write it upon a label on the slide. Thus, 
suppose it to be 7, then any time you wish to see the 
slide you adjust the lens to 7, and you know that it 
is corrected. A plan is to have a label 
of slide on which to enter memorands—thas, “‘ cor- 

ion 7°, right half of proboscis very good, left ove 
good, &«..’? mapping out the best parts of 
objects.— W. J. LANCASTER. 

88920.]J— Figures on Lens.—Edgar Stone can 
only find out how to adjust bis object-glass by look- 
ing at various objects, and seeing with what number 
the marks or dots on the object look best. By 
noting which is the number, he can at any time 
afterwards, without any further trouble, adjust his 
glass.—J EPEPY. 


[33321.]—L. and N. W. Bngines.—Engines 
No. 1,480, Newton; 1,517, Princess Helena; 1525, 
Abercrombie ; and those numbered about 1.670. have 

linders 16 x 2 and driving wheels 6ft. 6in. I 

ink 403, Isabella, belongs to the same class. 
830, Trent, and 790, Hardwicke, bave driving wheels 
of about 6ft., but 790 isof a later build, and coupling 
rods with bush ends. The number of Precedent is 
2,175. No. 201, Prince of Wales, 7ft. 6in. driving 
wheels, was the engine in the Abergele accident, 
August 20, 1868.—R. N. H. 

(38321.]—-L. and N. W. R. Engines.—In answer 
to Murano I can tell him that the numbers 
stamped on motion bars often refer to the engines 
of which such bars have at one time or other formed 
portions, or sometimes to the old number of the 
engine in which they then are. The engine in the 
Abergele collision was 291 Prince of Wales. Those 
in the Harrow accident were No. 850 pilot. named 
Columbine, and No. 833 train engine, named Clyde; 
the former was driven by Shelvey, the latter by 
Stone. Shelvey was commonly known on the line 
as Duke. in allusion to the size of his nose, which 
was considered very like that of the Duke of Wel. 
lington ; but, though I have many times been in his 
company, and frequently heard him spoken to, and 
also spoken of, I never remember hearing bim called 
the Iron Duke. Precedent is No. 2,175: Alma, No. 
2,185; Antelope, No. 2.183 ; Princess Louise, No. 
1.177; Prince Leopold, No. 857, The an 
N. W. Railway mpany was incorporated in 
1846. It would be puzzling to say how often No. 1 
engine has been renewed since then, for this excellent 
reason, that long after the incorpore ion of the com- 

ny the different sections which had formerly been 
independent lines kept their separate lists of loco- 
motives. However, I will set down what I recollect 
of each. The No. 1 of the northern division, origi- 
nally Grand Junction. was an engine called Saracen, 
originally one of Mr. Deurance's type, I have reason 
to think; this was replaced in 1848 by another, 
which was the same as the engines 311 and 365. 
which, I dare say, Murano” often sees, were 
before they were rebuilt, and that gave way to the 
present one somewhere about 1860, and she has been 
repaired often. No. 1 of the North-Eastern section 
originally Manchester and Birmingham, blew up in 
the shed at Longsight, in 1853; her successor lasted 
till the amalgamation. No. 1 of the Southern divi- 
sion was a little high-domed Bury’s engine, and was 
in an accident at Harrow in 1840. She was twice 
renewed, and at last altered to a bank engine in 
1859, and may now be seen, her running days being 
past, pumping water at Coalville. The engines for- 
merly numbered 861-872 were Fairbairn’s 
goods engines. They used to-work main line heavy 

ds between London and Rugby in days of yore. 
don’t think many of them have been scrapped, but 
their numbers have been altered to 1,900 and Odd. and 
they are working on the South Stafford line chiefly. 
There are three main sizes of the coupled passen ger 
engines, the 731 class. to which 830 belongs. Their 
wheels, I believe, are 6ft, and eee 16in.; but I 
am not quite sure. They are the type of the other 
larger classes. The 1,480 class is like them, bnt 
somewhat larger, which may be said also of the 
1,513 class, in which are to be reckoned 408, 790. 
1.517, and 1,625, 6ft. din. wheel. 1,666 class is a 
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size of the first. I don’t know that there are any 
particular class names for these; they call them 
large coupled and small coupled. I am so I 
cannot be more precise about their dimensions, but 
T can’t get at them without a longer search among 
5 of papers than I now have time for.— 
TZAEX, 


[33322.]J—Cementing Iron Pipes.—Sal-ammo- 
niac. 20z.; sulphur, loz. ; cast iron filings or borings, 
160z. Mix well in a mortar, and keep dry. When 
a cement is required for use take 20 parts of iron 
borings, and mix 5 in mortar with one 
part of the prepared powder. Make this new mixture 
into a stiff paste with water, and you have it ready 
or use.— RUBY. 


(88322.]—Removing Rust from Iron Pipes.— 
Disconnect the pipes near the boilers at one end. 
Take off bends, elbows, &c., at the otber end, if an 
on. Connect on to steam pipes, after seeing all 
clear where the steam will exit. Turn on graduall 
till full. The result will soon manifest itself. 
have. uate miles of underground pipes this way.— 


Ordinary dock-leaves cut in arty 
parts of the feet usually affected, and between the 
toes, will cure and prevent tenderness. Damp the 
leaves before putting them on. If carefully done 
this is infallible.—J. Harris. 


(88324.] — Walking Tours.— Tender Feet.— 
Let Walker try a well-fitting sewn (not pegged, 
screwed, nor riveted) Blucher boot, and wear neither 
socks nor stockings. Bathing the feet in any and 
every cool running brook crossed, and if his way be 
by the sea, walking barefoot on the hard smooth wet 
sand will harden the skin. Tincture of iodine will 
do the same. It is friction ratber than pressure 
which raises blisters, and the friction is aggravated 
rather than mollified by the interposition of any 
woven material between the skin and the shoe.— 
GIMCRACK. 


[38324 ]—Walking Tours.—I have always found 
laudanum or proof whiskey very beneficial in the 
case of blistered hands, and I should think the 
would answer for the feet as well. Weston 
whiskey. On no account use much of fuller's earth 
if you do not want corns.—THOS. CLARKE. 


(33824.]—Walking Tours.— Tender Feet.— 
For twenty years or more I have been in the habit 
of occasionally steeping my feet in a solution of 
alam (gbout loz. to a quart of warm water) for, say, 
20min. or 90min., and though my feet are say tender 
when I neglect this (much more 80, in fact, than any 
other of my feelins )., I can by using it, manage a 
week's heavy walking without inconvenience. Some 
say it is injurious to health, bnt I have not found it 
s0. I am, however, in robust health, and of strong 
constitution.—Fingm RESPICE. 


{83827.|—Simple Instructions 
Stops. — 

rice Is. which might be of some use to the querist. 
Though. of course, it is not to compared 
with Rimbault and Hopkins. Most instruc- 
tion books for the organ give directions as to 
the general kind of stops to be used in each 
movement, and *‘ Brickwall’’ had better follow these 
direetions till he has acquired sufficient skill- to 
devise combinations on his own account. In doing 
this he must carefully remember that, though there 
are certain combinations, such as full to fifteenth,” 
„full swell,” &. (generally controlled by composi- 
tion pedals), which are applicable to all instruments, 


on Organ 


à | yet, as regards more delicate effects, a combination 


which is pleasing on one organ cannot be absolutel 
relied upon to answer well on another. I may tell 
my friend that I compiled some notes on organ stops 
a short time ago, and, if be will advertise his 
address, I will lend him the book for a short time.— 
WM. JOHN GREY. 


[388827.] — Simple Instructions on Organ 
Stops.—Get Dr. Stainer’s ‘‘Organ Primer” at 
Novello’s ; it will give you all the information you 
require on almost every stop used.—J. E. B. 

(33827.] — Instructions on Organ Stops. — 
Every beginner ought to possess a copy of Rinck's 
First Three Months at the Organ,” and in this 
„ Brickwall” will find what he wants in a concise 
form, in addition to more than ninety invaluable 
exercises. He should get J. Bishop's edition, pub- 
lished by Cocks and Co., 38. net. should advise 
him also to get Nicholson's handy little book, The 
Organ,” published by Metzler and Co., price 2s.— 
NE SUTOR, 


[33328.]—Sign Language.—I have been deaf 
since 1866, when aged 15 years nearly. The manual 
alphabet and signs employed in most of the deaf and 
dumb asylums is the only system of any use, and 
easily learned. hen on a visit to France last year 
I could easily follow a conversation in the 
language carried on between myself and a good- 
bumoured curé while travelling by rail from Rouen 
to Havre. As I have never heard French (I know 
it only from reading) we both spoke on our fingers. 
Let A Sufferer take eourage on reading this.— 
FRANK SMITH. 

[33328 ]—Si Language.—I should advise you 
to get e and associate with deaf and dumb 
persons—with one in particular. Bur if you can 
keep your hearing do so. To be deaf with a know- 
lodge ef the sige uage is nothing like being avle 


138324.) — Walking Tours. — Tender Feet.— | 
and laid on the 


ere is a catechism of the organ by Hiles, 


to talk with and hear others. I can understand it 
well, but am still able to hear well enough. I have 
learnt it by working with those who are deaf.— 
CABINET MAKER. 
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PLAN 
hydraulic appliance. Ihe annular cylinder, A, is 
filled with scrap iron, furnace slag, or any other 
weighty material. Two wooden uprights, P, into 
which a channel iron is fitted, serve as uides to the 
cyliuder, A, in its ascent. The working of the 
accumulator is as follows :— Water is forced into the 
cylinder, C, by the pumps, and owing to the incom- 
pressibility of water the ram is raised, and as long 
as the ram is upheld the pressure in the cylinder, C, 
in the pipes from the accumulator to the cranes, 
Ko., and in the cranes, &c.,is the same. The rule 
for finding this pressure is as follows :— f 
Weight of ram + weight of crosshead and weighted 
cylinder. 
Area of ram, R, in sq. in. i 

When the pumps have raised the ram to its highest 
position, a peg fixed to the lower part of the cylin- 
der, A, lifts a lever connected to the stop valve of 
the steam pump, and sbuts off the steam; aud simi- 
larly, when the ram has reached its lowest position, 
the peg moves another lever and turns on the steam, 
and the ram again ascends. Cranes are usually 
worked at a pressure of 700lb. per sq. in.; while 
punching and shearing machines, rivetters, flanging 
presses, Kg., are worked at a pressure of 1. ö00lb. per 
sq. in.— T. G. S. 

$3333.]—Cricket Ball.— Take it to the nearest 
cohbler. who will re-cover it for a few pence.— 
F. W. WOODMAN. 

[393334.)-—Piiekering Lamp.—If all is clean as 
well as properly trimmed in your lamp, I should say 
“ bad oil.” I was much annoyed by the same thing. 
I scalded the brass-work, used a new wick (which 
should be full size). tried a fresh dealer for oil, and 
the nuisance vauisbed.— W. R. G. 


[38394] — Flickering Lamp. — Probably half 
choked with pieces of charred wick. See that the 
burner is quite clean right through. If dirt is not 
the cause, then it will due to either a badiy- 
constructed burner or too explosive oil. The former 
can only be remedied by using a new burner; the 
latter by mixing one part colza oil with five paraffi.. 
—W. J. LANCASTER, 
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[33335..—Brown Bread.—I should say yes, un- 
less you can be quite sure the rye is free from the 

isonous fungus, ergot, which so often infests it. 

earing that in mind, wheat and rye are very nearly 
equal in value as foods—at least so far as chemical 
analysis can settle the peint. Wheat is given at: 
Gluten and albumen, 14°6; starch. sugar, gum, and 
fat, 68°1 per cent.; rye, 13°8 and 61˙1 per cent.; 
besides the woody fibre. 1'7 and 10°3 respectively in 
wheat and rye. Rye is ground whole, I suppose, 
without separation of bran, and to do the same with 
wheat is much better than mixing flour and bran.— 
DAGHBERT. 

33340.] — Sulphide of Cadmium. — Cadmium 
sulphide can prepared by mixing solutions of 
cadmium chloride and potassic sulphide when the 
cadmium sulphide falls asa yellow precipitate, which 
can be washed and dried. hat does H. S.“ mean 
by getting cobalt blue”? The best way to get 
it would be to buy it at the nearest colour shop.— 
F. W. WOODMAN. 


[33340.) — Cadmium Sulphide.—This yellow 
may be prepared by adding a solution of sodium or 
potassium sulphide to a solution of cadmium 
chloride. A yellow precipitate is formed, which 
must be thoroughly washed. It may also be formed 
by heating cadmium or oxide of cadmium with 
sulphur by passing a stream of sulphuretted hydro- 
gen through a solation of a cadmium salt, or by the 
addition of ammonic sulphide. Of course the purer 
the substances used the purer the paint will be. 
Cobalt blue is prepared by mixing a solution of 
nitrate of cobalt with a solution of alum, and 
precipitating this mixture with a solution of 
sodic carbonate. The precipitate is collected on a 
filter, carefally washed, dried, and 1 at a high 
temperature. The precipitate is pifk, but becomes 
a splendid blue on ignition. Cobalt and its salts 
also form other blue pigments when united with 
silica, phosphoric acid, stannic oxide, &c. The 
shades of colour vary according to substances used. 
T. J. H., Bury. 


[33342.— Magnetic Meridian.— To enter into 
any details reaper ing tbe variations in declination 
of the needle would occupy more space than one 
would care to write for; but roughly. I may tell you 
that the needle is never constant. There are three 
variations you should learn all about—viz., daily, 
annual, and secular. The latter, however, are most 
important. Thus, in London, in 1657, the needle 
pointed due north—that is, the geogra: hical and 

t line. 


magnetic meridian formed a strai In 1818, 
however, the needle made an angle with geographi- 
cal meridian of 24° 41“ W.; 1840, 25 Wo 1863, 


21° 25, W.; 1871, 19° 30, It is now some 24° less, 
and the probability is, in the course of the next 
century, the two meridians will again be equal. Now, 
the magnetic meridian differs in almost every part 
of the world from the geographical meridian, and 
there is not the slightest ratio existent between them. 
You are altogether wrong about the ancle of 
declination in England; it has not been 24 fora 
long time. The only method you can adopt to obtain 
the differences between geographical and magnetic 
meridian is to havea magnetic chart, with declina- 
tions mapped in. Thus, on such a chart a line of 
equal declination or an isogonic line would form 
sometimes half an ellipse, in others an ellipse entire, 
and, again, wavy lincs extending from north to 
south of the globe. In England there is a difference 
of about ai between John o' Groats and London. 
Dover is 40 less than London, Hull is 20’ greater; 
Newcastle, 1° 15’ greater; Edinburgh, 2° 5’ greater; 
Glasgow, 2° 25’; Liverpool, 1° 90; Dublin, 2° 30 
greater. All geographical maps have geographical 
north only. The lines on such maps are, therefore, 
true meridian lines, and it is impossible to obtain 
any data from longitude tending to give you the 
magnetic meridian. Such can only be obtained by 
observation.— W. J. LANCASTER. 


(33346. |—Equatorial and Lightning.—It would 
be desirableto connect the top of the pillar to the 
exterior of the observatory, and to provide there an 
ordinary conductor point. The pillar, of course, 
to a certain extent, invites a discharge, if it is a tall 
one, and will do so still more if properly connected 

earth ; as a consequence, some injury might occur 
to the observatory roof. The danger which I referred 
to in previous reply would be at the foundation. The 
pillar, providing a shorter path than the air, tends to 
collect the electricity into that path, and then 
at the foot of the pillar there would be a violent dis- 
charge, and possible destruction of the foundation, 
and gverthrow of the pillar, which a good earth con- 
nection would entirely prevent. If a good connection 
is made, it is of no consequence whether the wire is 
attached to the stone pillar or not, but it is always 
best to connect the conductor as much as possible to 
every part of an edifice it is meant to protect. There 
need be no difficulty about the revolving top, as a 
sliding contact piece, such as two tubes one within 
the otber, could be used.—Siama. 


ia Iron Battery.—This is one of Callan’s 
cells, and the best thing its owner can do with it is 
to employ it for holding sand or any otber beavy 
object. The worst use he can make of it is to 
charge it, as it is intended to be, with nitric acid, 
and use it in place of a Grove or Bunsen.—S1GMA. 
[33347.]—Battery.—The sulphuric acid, unless 
concentrated, would certainly wear away the iron.— 
Peis oe 9 batte 
33347.J—Battery.—The battery you mention is 
Callan’s or Maynooth. The outer iron cell is to be 
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charged with undiluted nitric acid, while the porous 
cell is to contain diluted sulphuric acid (commercial 
oil of vitriol) 1 part to 7 parts of water. If you use 
dilute sulphuric acid in the iron cell you will dis- 
solve it gradually away, as the oxygen of the water 
will unite with the iron, forming oxide of iron, 
which at once combines with the sulphuric acid, 
forming sulphate of iron, while the liberated hydro- 
gen escapes as a gas.—OwWL. 


38347.|—Battery.—Your battery is a bad one, 
unless attended to carefully. It is one devised by 
Callan. To charge it, use in the porous jar sul- 
phuric acid, 1 part; water, 10 parts; and, in the 
cast-iron jar, strong nitric acid. If you use w 
nitric acid, the iron will be dissolved, and conse- 
quently the cell will be destroyed. When using it, 
and no fumes are given off, then all is right: but the 
moment you see fumes of a dusky red colour 
(poisonous) rising from the nitric acid, pour out the 
acid, well swill, and re-charge with fresh acid.—W. 
J. LANCASTER. 


(33349.]—Running.—If B. C. Acklam will prac- 
tise running a quarter or half a mile once or twice a 
day for a month, he will find, at the end of that time, 
that he is much longer-winded than he was a month 
previous. Professional runners keep the head thrown 
well back and the mouth firmly closed while running, 
with the elbows close to the sides. Use the bath 
every morning, and avoid all intoxicants.— FIREMAN. 


33351.]— Rifle Shooting.—I have never heard 
the remark, but if I had I shonld have doubted it 
very much. I should be rather inclined to think the 
bullet would be longer coming to the water, because 
of the less sp. gr. of water compared with soil, and 
hence less gravitation. I have seen all kinds of 
firing from an ordinary rifle to the 8l-ton gun, but 
could not believe there is any truth in the remark 
you state.— W. J. LANCASTER. 


[33356.]—Qu.—The reason, I believe, why the 
letters qu are not cast together in type is because the 
words in which they are used are so few that it would 
not be worth the trouble and expense of creating a 
new type, and there are also some few—very few, 
perhaps—words in which the g is used without the 
u (in French names, for instance), so that it would 
be necessary to retain the single letter as well as 
having a new one, thus making addition to the 
number of types already comprised in the fount, 
and which would only occasionally be needed. The 
value of combinations in type is very doubtful, or I 
should suggest that ch would be a much more usefal 
one than qu; but if one be admitted there would be 
no saying where it would stop, until the compositor 
would need, perhaps, not one pair of cases bnt a 
good-sized rackful, and might eventually be as badly 
off as the Chinese compositor, who has to dodge 
about all day from one part of the room to another 
to gather together his types. But besides this 
objection of requiring more space, and entailing 
more labour and expense, thus neutralising the 
saving of time, if any, it should be remembered that 
if one letter of the combination becomes injured the 
whole piece would be useless, which would involve 
a greater loss than if a single letter could be thrown 
aside. In the early founts of type combinations 
such as ct were used, but they have been discarded. 
When we have our words spelt phonetically we shall 
need new types, but that is not likely to be just yet. 
—C. LARK. 

[38356.}—Qu.—The reason these letters are not 
cast in one type may found in the following :— 
1. If any portion became battered the whole is lost ; 
hence a greater weight of type becomes useless. 
2. The u tied to the q cannot be used in other 
places ; hence a greater weight of metal would be 
necessary ina fouut. Logotypes have never found 
much favour with printers, for the reasons above 
given. The existing types containing more than 
one letter—ff, fl. &c.—are so cast to avoid battering 
or knocking the head off the f.—Typo. . 


{33362.|—Telephonic.—To Mr. W. J. Lancas- 
TER.— (I.) No battery of any kind is used with Bell’s 
telephones. (2.) Place the carbon rod in a more in- 
clined position ; then the microphone will not be so 
sensitive to otber sounds. When the rod is lightly 
resting against the upper plate the microphone is so 
sensitive that, unless the board on which it is 
screwed is isolated by indiarubber, wool, or other 
non-conductor, you will have a confusion from hear- 
ing too much at once. (3.) No, the same quantity of 
wire on each, but make the weaker magnet strong 
again by remagnetising it.—W. J. LANCASTER, 

33362.]— Battery Power.—For such an object, 
which is simply the construction of an electro- 
magnet, small wires are not proper; moderately 
large wires are requisite—say, from No. 20 as the 
thinnest. One or two large cells of any common 
kind—such as the Smee, Bunsen, or bichromate— 
would give the power required.—SIGMA. 


pond Eatery Power.— You cannot success- 
fully do what you want. Only one or two of the 
opposite wires and those most out at first will be 
attracted, and with snfficient battery power be pulled 
out.— W. J. LANCASTER. 


[33364.]— Blueing Steel, &c.—Get an old iron 
saucepan, and fill it with sand. After a few trials 
with it you will succeed. The thing is to have sand 
enough to get a uniform heat.—FINEM RESPICE. 

33366.]— Raising Water.—The querist does not 
appear to understand my hint that water will not 
lift iteelf on any persuasion. No siphon that was 
ever made would raise a teaspoonful of water one 


inch r capillary action, which, indeed. 
raises, but will not deliver liquids). Siphons are 
only conducting pipes, and deliver at a lower level. 
External force equivalent to the work to be done 
must be expended. In some places irrigation is 
effected by means of bridges over streams so 
pivoted that every one who crosses pays toll by 
ifting a certain weight of water. A flight of stairs 
might be so constructed that every one going up or 
down would have to work a pump or a variety of 
such schemes adapted to any given case might be 
devised, only some one must do the work. — SIGMA. 


[33871.[— Lacht Designs.— Full lines of a 
good 20-tonner were given in the Rural Almanac 
for 1877 (I believe), published at the Field office, 
price ls.—I fancy this is exactly what you want.— 
FINEM RESPICE. 


[33376.]—Measuring Focus.—Place a card upon 
a box perpendicular to the sun, then hold the lens in 
the hand with the plane surface towards the sun, 
and measure the distance from the edge of the lens 
to the card. When the eun’s image is sharply defined 
this distance will be the focus of the lens.—W. J. 
LANCASTER. 


(33378.]—Works on Chemistry.—Don’t read old 
editions of chemical works. You may read Roscoe 
and Williamson, then read Galloway, or Miller, Vol. 
II., last edition. You will find most of these in any 
good library, if you have access to one.—W. J. LAN- 
CASTER. 


($3380.] — Daniell’s Cell.— Copper is always 
thrown down on the zinc as a brown powder, and 
then it always sets up some local action, which, of 
conrse, releases a little hydrogen. Amalgamation is 
a disadvantage in the Daniell cell, except when acids 
are used, and that should not be done. The action 
may appear less because the mercury takes up the 
cupper ; but for that very reason it is really doing 
mischief.—SIGMA. 


[33380.]—Daniell’s Cell.— Use dilute sulphuric 
acid in outer cell, and well amalgamate the zinc ; 
you will not find any black stain then.—W. J. Lan- 
CASLER. 


[33384.]—Microscopic.—By placing your instru- 
ment in a horizontal position, and using only the 
objective (not higher than jin. for good definition), 
without the eyepiece, and, instead of the mirror, a 
large condenser between the light and the object on 
stage, the whole being inclosed in a box with an 
aperture for the microscope body, you may project 
the image of any size on a screen, according to the 
distance it may be placed from the apparatus, or, 
by using a prism at the end of the body placed in 
the same position, throw the image down on a sheet 
of paper.— C. J. B. F. 


33381. Mioroscopio.— You can get a fair disc 
4hin. diameter by using the microscope as it is, but 
arranging it horizontally, and having a condensing 
Jens in place of mirror, and a good petroleum er 
solar gas light; this must be nicely arranged, and 
then a fair image will be obtained. I am just now 
constructing a simple form ef demonstrating micro- 
scope to cover a 12in. disc. When done I will give 
working details.— W. J. LANCASTER. 


(83394.]—Piano.—It does not at all follow, be- 
cause the treble strings sound clearly when plucked, 
that they will do so when struck; but, as it seems 
the treble was all right till lately, it is probable the 
action has sunk, causing the hammers to strike too 
low. To determine this, raise the treble standard 
by placing a card er two beneath it, so that the 
hammers just clear the top bridge pin. If this suc- 
ceeds, the back of the keys can be raised in the 
same proportion, or the hammers might be cast up 
by placing a hot iron behind the stems, and bending 
them over it. Examine if the top bridge is right, 
and that the soundboard has not sank with too much 
down bearing.— W. H. DAvIES. 


UNANSWERED QUERIES. 


— . — 


The numbers and titles of queries which remam unan 
swered for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list, and send what information 
they oan for the benafit of their fellow-contributors, 


Since our last Wm. John Grey has replied to 32693; 
J. E. Okill, 32701; ‘“ Finem Respice,” 32791. 
. Basso, p. 201. 
. Emery Stones, 201. 
Electrometer, 201. 


32831. Toy Balloons, 202. 

32832. Exhaustion Valves, 202. 

32534. Disconnecting Compound Engines, 202. 
32849. Matt Size, 202. 

32858. Steam Boilers, 202. 


33025. Electrical—Induction, p. 301. 


33030, Nitrate of Copper, 301. 
35032. Horse-shoe Stall, 301. 
33033. Clockwork Mice, 301. 
33058. Boilers, 301. 

32003. Flint on Crystal Glasa, 302. 


. Cigarette Making, 302. 

72. Tanning, 302. 

76. Length of Curve of Arch, 302. 
. To Watch Jobber, 302. 

0. Loco. Slide Valve, 302. 

. Viewing Transit, 302. 
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QUERIES. 


[33411.J—Jupiter.—To Mr. HERBERT INGALL.—May 
I ask through these columns if that gentleman would 
kindly look up Jupiter about the time of his opposition 
with his large dialyte, and kindly tell us the colours of the 
belts, &c., as seen with that instrament ?—FRANK C. 
DENNETT. 


[33412.]—Coca Leaves.—Can any fellow-reader tell 
me how to make aliquid preparation of the above to keep 
for some time P—REx. 


[33413.]—Hysteria.—Can any one recommend a 
treatment for the above complaint—one that is worth 
trying, for [have tried so many without effect >—Surrer- 
ING MATER, 


(33414.]—L.N.W.R. Engines.—What is the trao- 
tive force of the engines of the Precedent class? 
What is the tractive force and size of cylinders of the 
„ Burmah” and Umpire class? How many engines 
of the ‘‘Caithness ” class are there? What is the trac- 
tive force of the “ Lady of the Lake” class, and when 
was the newest of this class built? Are there any single 
engines built since 1870? What classes of engines run the 
Scotch mail between Rugby and Carlisle, also between 
Carlisle and Edinburgh and Glasgow P—WILLESDEN. 


(33415.]—Pith Balls.—Will some render tell me what 
wood is the best for getting pith for pith balls for electri- 
city P—ELECTRICIAN. 


[33416 ]~Regulating the Heat of Gas.—I 
should be glad if any of our correspondents would give 
me a plan for regulating the heat of gas in a small cham- 
ber about 3ft. square to keep it within a few degrees of 

00.—M. O. 


[33417.]—Crucibles.— Will some one give me instruc- 
tions to make orucibles, &c., of about one pint capacity, 
from china clay or pipe clay? I have tried mixing 
the china clay with water, and then drying in the oven 
preparatory to burning, but they always orack in pieces 
when in the oven (an ordinary kitchen on6).—AMBITIOUS. 

5 wy —Distillation of Tar.—I should be greatly 
obliged if some one would give me a few hints on the dis- 
tillation of tar, &c., giving the several products and uses 
of each. Is there any cheap work published on the sub- 
ject ?— AMBITIOUS. 


[33419.]—Steam Yacht.—I have a small yacht with 
high-pressure cylinders. Iam all right when running in 
fresh water, but if I run forty or fifty miles out to sea I 
am bothered with salt water. I am thinking of making 
the engines surface condensing. I shall save coal by 
vacuum and condense water, but shall I be able to keep 
steam after losing the powerful blast of the exhaust in 
chimney ? Will any of “ours” give me their opinion, 
as I have had no experience in condensing engines? 
[33420.]—Nitric Acid Stains on Cloth. How 
can [ remove the brown stain caused by nitric acid from 
light-coloured cloth P—AQUILARIUS. 


L88421. —Lantern Spectroscope.—To Mn. Lan- 
CASTER.— Would you kindly oblige by giving a description 
of this instrument, suitable for use in a large lecture-hall P 
Likewise say if he considers the pyro-hydrogen light 
powerful enough to use with it, condenser 44in. ?—F. C. D. 


(33422.]|—Zincography.—Many thanks to Mr. E. A. 
Nuth for his reply, but may I ask him to oblige me with 
the following information ? 1. Should the gum-water be 
mixed with phosphoric acid as per formula given in letter 
13392, No. 656? 2. What strength should the gum-water 
be? I presume it is ordinary gum arabic; if not please 
say. Should it be thin or thick, or what proportion of 
gum and water should be mixed together? 3. Should the 
plate after gumming up be allowed to dry before 
inking ? yu he give particulars of the anastatic process ? 
—G. A. P. 


[$3423.1—Bicycle Tire.—A friend of mine riding 
down a steep hill on a “ Stanley,” with front wheel spoon 
brake, which had become worn through that day, found 
afterwards that it had cut into the indiarubber tire all 
round, Would any one kindly say whether it would be 
better to reverse the tire, or if there is any cement that 
will close the cuts permanently ?—Tancent AMATEUR. 


[33424.]—Water Raising.—I have two aquariums, 
one 3ft. above the other. I shall be obliged for any 
suggestions from your readers as to how I can raise the 
water from the under tank back into the one overhead b 
means of a jet of water from the upper one.— W. 
ADAMSON, 


[33425.]—Mortising Machine.—Would any kind 
friend me the principle of the mortising machine P 
Dees it act by boring with a centre-bit or by chisels, as I 
want to make one very much? A diagram of the above 
would greatly oblige—MORTISE AND TENON. 


[33426.]—Chemioal.—Can any one inform me if 
FeS, is soluble in any liquid P—F. W. Woopman. 


(33427.]—“ Jenny Lind” Engines.—Will some 
ope conversant with the subject of locomotives please 
give a description of this class of engine? I believe there 
were some on the North-Staffordshire Railway a few 
years since.—R. N. H. 


1 and N.W. “ Bloomer ” Engines. 
—I am obli to Murano,” p. 398, for his reply to this 
query, but I think he has either misunderstood me or else 
worded his answer incorrectly, I had an idea what the 
“ Bloomer ” engines were like, but I wanted to be sure. 
Lately a new class of engine (new to Manchester traffic) has 

running the 2 p.m. London train from London- 
road, and the description given to me agrees with the 
idea I previously had—viz., inside cylinders, inside fram- 
ing to all the wheels, flush boiler, with valve and dome, 
and “ cab” over the foot-plate. I suspect they have now 
new boilers. No. 817,“ Odin,” was one of them.—R. N. H. 


_{33429.]—Soda-water Machines.—Will some one 
evs me details for making soda-water and lemonade? 
want to know the detailed construction of soda-water 
machine, as sold in shops, shaped something like a double 
globe. Upon what principle do they act, and how 
charged, &c., as I should like to make one? How is the 
carbonic acid generated ?—AMBITIOUS. è 
(33130.]—-Professor Adams’ Discovery.—Would 
some member of the Royal Astronomical Society kindly 
say what it was that Prof. Adams explained on the black. 


hoard at the meeting of the R.A. Seciety on June 14? 
The notice of the meeting in the ExdiisH MEkCHAR ic for 
June 21 states that Prof. Adams explained a remarkable 

roperty he had discovered of the analytical expression 
fot the constant term in the reciprocal of the moon’s 
radius vector, or what is commonly called the constant 
term of the moon’s horizontal parallax.” —J. E. A. 


[33431.]—Tables of Weights and Symbols.— 
Would J. M. W., Manchester,” Mr. Allen, or any other 
contributor inform me whether tables are published 
giving the molecular weights and symbols of the com- 
monly occurring chemical substances—such as potash, 
alum, aluminic phosphate, baric sulphate, argentic 
nitrate, &c., Ke. I What is the chemical formula or 
symbol for aluminic phosphate P—OrFILa. 


[33432.]—Faulty Silver Solution.—I have a silver 
plating solution which gives a good deposit, but whether 

work with little or much battery power it will scale off. 
I made the bath by dissolving silver in a cyanide solution 
by electricity.—A. T. N. 

[33433.]—Battery Carbon Blocks.—How can 
these be rejoined when broken so as to withstand acids ? 
Some gas carbon I have sawn into blocks smears my 
hands with a kind of black-lead. How can this he re- 
medied? It seems pretty hard—in fact I spoiled two 
small saws in cutting out two blocks.—SyLVESTER. 


(33434.]—Sanitary.—Could any reader inform me 
what action and cause water has upon lead—both spring 
and water caught from roofs—as I understand water in 
some districts eats through the lead cisterns in a very 
short time? Is it possible by the constant supply system 
for water conducted through lead pipes to be injurious 
fer drinking purposes, caused by the action of the water 
on the lead P hat is the least fall a river should have 
to be self-cleansing ? Also I want a simple method (other 
than by algebra) of calculating the discharge of any 
sewer or drain, size and inclination being given.—J. H. 


[83435.1—Gas Engines.—It is known that in the 
best constructed steam engines only about 10 per cent. of 
the total heat value of the coal is utilised or converted 
into work. Has it been ascertained what amount of the 
heat value of gas is utilised in the various gas engines now 
in use P—B, 

[33436.]—Gelatine.—I have seen buttons, &., having 
the appearance of born of various colours, that are said to 
be made of gelatine, hardened and rendered insoluble by 
admixture of bichromate of potash. Can any correspon- 
dent inform me of the best proportions of those substances, 
in order to make articles of greater bulk, such as handles, 
&c.P All the accounts I have seen (which are applied to 
photography) say that the surface of gelatine and 

ichromate is to to the action of sunlight to 
render it insoluble and horny. This, no doubt, is suffi- 
cient in cases where the surface is thin and transparent ; 
but where the object is of greater thickness, and opaque, 
it does appear to me that the surface only will be acted 
on by the light, and rendered horny, leaving the interior 
a mass of unchanged gelatine. Is there means of 
rendering the gelatine horny, independent of the action 
of light, or of continuing the change, after having been 
begun by the action of light P—B. 

[33437.]—Tempering Coned ringe, Haring 
made a spring in the form of a cone I am ata loss to 
temper the same, and should be obliged if any of your 
numerous readers would enlighten me upon the best 
method ? — W. A. 8. 


133438.] House Electric Alarm. —I have latel 
moved to a house which is very much exposed, both bac 
and front. Several of my neighbours have had their 
valuables ‘‘ borrowed,” and, in order to prevent a like 
catastrophe, I am ar.xious to fix an electric arrangement 
to the outer doors and windows to ring a bell in my bed- 
room. A few suggestions as to the most effectual and 
modern method of doing this will be much esteemed. 
I may mention that I proposa to do the work myself, 
being accustomed to the handlag of tools.—Joxak. 


33439.]— Painting Bath.—I have two baths which 
require painting. One is zinc, and has never been painted; 
the other has been painted, but wants renewing. I don’t 
know if the latter is zinc or iron. Could any one kindly 
say how I could do them ? Should I have to take the old 
paint off before painting? If so, how? and should I 
clean the zinc one before doing the painting? If so, 
which is the best way to do this? I should like to know 
the ingredients for the paint, with the ditferent propor- 
tions. Also could I put something in the paint, or to use 
after pairing, to put a kind of enamel on to make a nice 
finish P—ARTURO. 


[33410.]—S welled Fingers.—I shall be glad if some 
medical reader can tell me if iodine would be of any use 
for taking down the swellings on my fingers, caused by 
R which I have had severely several times P 

ESPER, 


[33441.] — Reflector.—Is a complete covering of 
waterproof cloth thrown over a Gin. altazimuth reflector, 
pl in a garden, a sufficient protection against the 
weather if the speculum is removed into the house when 
not in use? The diagonal reflector at the mouth of the 
telescope, as well as the telescope itself, has a tight- 
fitting brass cover.— ALPHA. 


[33442.]—Moulton’s Rapid Photo Washer.— 
Could any brother reader, having a knowledge of the best 
working machine, named above, kindly give a drawing, 
with sizes and description P—J. A. 


(33443.J—L. and N. W. Engines.—Oould “ Egeria” 
or Murano,” or any one else, give me the names, with 
respective numbers, of the engines between Robert 
Bewson, 2,176, and Buffalo, 2,181? Are there any 
other engines besides the Amazon, Balmoral, Meteor, 
and Penrith Beacon, with the arms of the company 

ainted on them ? Have the Sir Salar Jung and American 

sle gotthem on? What isthe name of 859? Are there 
any more of that class, or is 858 the first oneP Have the 
engines between 872 (Wizard) and 8&3 (Phantom) been 
rebuilt; if so, what are their names? Have any of the 
11 hundreds been rebuilt besides Hercules, 1,105 P Taxkn- 
LANE. 


[3344.]— Galvanised Cast Iron Laundry 
Boilers.--I should esteem it a great favour if any of 
your readers could suggest sume means of making the 
above perfectly useful. I got one, thinking to obviate the 
liability to iron-mould'“ shown by some cast-iron boilers, 
and find that the remedy is worse than the disease, The 


zrease in the soap appears to have some affinity for the 
zinc, and adheres to it to such an extent in the neigh- 
bourhood of the water-line that it is impossible to prevent 
the clothes getting daubed with it. I have conjectured 
that it may be due to some galvanic action or condition, 
and if so, might be remedied by introducing some counter. 
action, but I can get no further. Even if simply a 
chemical action between the zinc and soap, aided by heat 
aud water, you might still be able to suggest a remedy. — 
INC. 


[33415.]—Determination of Blood to the 
Head.—Can any of our readers say what to eat, drink, 
and avoid when suffering from this complaint? Also is it 
wise toabandon the morning cold bath? I consulted a 
medical man when first the symptoms appeared and he 
told me never to take another cold bath. This isa great 
punishment, as I have been used to it every morning for 
years. Was he right P—¥. U. 


(3346.]— A Molybdenum Compound. — A 
stoppered bottle of ammonium molyhdate (solved by aid 
of HNO,), which has stood unused for about two years, 
has deposited some bright yellow crystals. Can any one 
say what they are likely to be (strength of solution, 1 in 
20)? The crystals resemble gold chloride, That they 
contain Mo is shown by heating a crystal with a drop of 
HSO, on platinum; by breathing on the moist residue n 
lovely blue colour was produced. Phosphorio, arsenio, 
and silicic acids all give bright yellow precipitates with 
ammonic-molybdate, but neither of the two former was 
. nor are the crystals like phospho-molybdio acid. 

y suspicions light on the silica of the bottle, and the 
stopper was tight in, as if the glass had been acted upon 
by the solution.— Dao RRE RT. 


(33447. ]—Blacking.—I want a blacking that will 
polish over or dubbin. Can any of your readers 
supply me with one ?—QurErcvs. 

_(33448.])—American Organ.—Will “ Organon 
give the items of necessary experditure for an amateur to 
make, say, a one row or one and a half row American 
organ? I am tired of the miserable drone of the harmo- 
nium and want something better. Can it be made as 
cheaply P—NeEmO. 


(83449.1—Russian Tansy.—Can the powder of the 
Russian Tansy be bonght retail in this country It is 
ea for insect powder, and is charged for accordingly.— 

ABBAS. 


[83150.1—Cleopatra’s Needle.—The needle has 
formed the subject for a number of penny-a-line 
graphs, but can any one explain the meaning of the 
following, which I take from the Times P— The 68 feet 
or so of the obelisk are divided by its centre of gravity, 
and at the centre of ita destined base, into two nnequal 
segments, of 28ft. and 40ft.“ What has the centre of ite 
destined base to do with it P Is it true that the needle is 
to be beautified, the inscriptions recut, and the whole 
thing oes P If sol think it are that Prof. Wilson 
and . Dixon are not compelled to take the useless 
“ ornament ’’ and put it in the museum. After all we 
have heard of the needle, a sight of the thing is enough 
to quench all faith in “antiquities.” Its sole value ia as 
a specimen of tian work, and this is to be destroyed 
by the chisels o glishmen.—Neno. 


_, [83451.]—Water Power.—I shall eateem it a favour 
if some brother reader will give me a little information. 
Within ten yards of my shop isa river, about 9ft. wide 
and 3in. deep in the shallowest places ina dry summer. 
How am I to get this stream to turn a drill and a lathe 
at the same time? I shall not want it to do more than 
that; I cannot get much of a fall to it. If there isa sort 
of water. wheel invented for such a place, I should be 
greatly obliged by information.—R. E. 


[33452.] — Management of Trains. — Can any 
brother reader inform me the shortest distance within 
which a train travelling at the rate of forty miles an hour 
can be pulled up on the level. without reference $0 gange, 
weight, or brake power? Of course all these would have 
a material influence on the distance, but I want to know, 
without taking them into consideration, the shortest dis- 
ane a which a train can be stopped travelling at that 
rale.—r. 


[39458.] Explosive Force.—What is the reason 
that a bottle filled with water, and with the cork driven in 
tight, will not explode when put on the fire till the water 
has boiled; and that when brought in contact with cold 
water it is certain to explode ? lan quite sensible to the 
fact that under ordinary circumstances it would have ex- 
ploded on account of the cork being in, and the pressure 
of the steam against it; but why it should have exploded 
under the circumstances I have stated, I am ata loss to 
pa ae and hope some brother reader will assist me, 
. ASTON, 


[33454.]—Hair Work.—Will some readers give a 
little information on hair work? I have some hair I wish 
to put in the form of a nice curl into a brooch on white 
ivory ground. I do not know how to proceed, or what 
tools to use.—I. 

[33455.]—Tinning Cast Tron.—Is it possible to tin 
cast iron for soldering to rain-water pipes, &c.? Will 
some practical reader give information P—A. P. 

133456.]— Heating Kilns.—What simple and inex 
pentive method is there of ascertaining the different 

egrees of heat in a kiln used by potters, as to whether 
the Kia is at the right temperature for firing ware P— 

(33457.]—Flux.—Will some reader describe a good 
flux for melting sorap zinc which will prevent it curdling 
and render it solid when cast ?—INQUIRER. 

[33458.]—Frosted Watch Plates.—Will some 
brother-reader inform me how gilders frost watch plates ? 


(33459. ]—Alumina.—Will some correspondent explain 
an easy and economical process for the production of 
alumina ?—P. 8. J. 


[S] Walking Sticks.— Will some kind reader 
name the best time for cutting branches for walking- 
sticka, &c.? What is the kind of apparatus employed for 
bending and straightening them ; and is steam or boiling 


water used for rendering them pliable ?—L. 


(33461.]—Turner’s Cement.— Will some reader give 
me a receipt for good and cheap turner's cement, and any 
if it will hold small flat pieces of brass while being 
turned P—V. R. 
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ANSWERS TO CORRESPONDENTS. 


— 


„All communications shoult be addressed tothe EDITOR 
of the Exnarish MECHARNIC, 81, Tavistock-street, Covent 
Garden, W.C. 


— 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers 25 well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 
queries, or replies. 4. Commercial letters, or ueries, or 
replies are not inserted. 5. No question asking for educa. 
tion or scientific information is answered through the 
post. 6. Letters sent to correspondents, under cover to 
the Editor, are not forwarded; and the names of corre- 
spondents are not given to inquirers. 

The following are the initials, &c., of letters to hand up 
to Tuesday evening, July 9, and unacknowledged else- 


Loxpon Bicycrz CO. Edward Day.—G. H.—New Sub- 
acriber.—Willows.—T. Lichtensteln.—E. P. Johnson.— 
L. Letherbrow.—W. Penuny.—J. R. Wilson.— Douglas 
Bros.—Dr. Coppinger —Firth and Co —J. Peppiatt.— 
J. MoLaren.— W. L. Wise.—Leigh Clifford.—J. Gillott. 
R. Mill.—W. Rogers.—A. B. Wilbraham.—E. E. 
Browse.—Cupola.—Candidate.—J. F. H. Edwards.— 
Pioneer, Dr. Syntax. — Seconds’ Practical Watch- 
maker. — Mythoimroyd.—Joseph Jewsbury.—T. B.— 
Americus.—Penderella.—J. L.—Diapason.—J. Probert. 
—Eldnar.—O. S.—Lyens.—Llewon.—E. W. A.—O. J. 
Leaper.—Joiner.—Exon.—R. J. Theakston-—F. W. 8. 
R. H. G.—A Physician.— Aug. F. Perren.—W.—OChas. 
Robinson. — Sin. O.G. — D. Strathearn.—Tsenre.— 
Sartor.—W. P. Iron.—W. H. B.—A. H. 8.—A.—Carlos. 
E. Harold Grey.—N. Sirch.—B. Snooks.—J. B. H. T. 
— Bandy Man.—Immit.—Waterlogged.—Pimpernel. 
R. P. G.—Penance Point.—Emu Park.—Robert Wark. 

I. F. Ballard.—Poor Musician.—R. E. F.—M. Sulli- 

van.—John. — Enquirer. — Gelatine.—Horace.— Field- 

Gunner.—F. J. Jackson.—J. G. P. 0.—W. B.—Owen 

Jones.—F. C. Dennett.—Finem Respice.—B. Boothroyd. 

J. A. P.—Daghbert.—Daghbert’s Gouvernante.— 

T. Fletcher.—Carolus.—Financial Agent.—Theo. Izod. 

W. S. Travis.—Charles W. Quinn.—Bartlett. 


F. G. Lu. (The north pole of a magnet, or that end which 
ints to the north when the magnet is freely suspended, 
is the one nsualiy marked as the positive pole.)—E. 
Smita. (The double-headed rail is preferred because it 
has vertical strength, is easy to make, can be reversed, 
and can be efficiently joined. The L. C. and D. R. was 
laid with flat-bottomed rails, but they are either re- 
laced or being replaced with the double-headed. The 
ignoles rail, as the flat-bottomed is called, is, however, 
largely used elsewhere than in this couutry. See p. 265, 
Vol. XXIII.)—Amstrious. (A reply to your query 
about the uses of chemical products would occupy an 
entire number. Consult Ure’s “ Dictionary.) — MRR- 
curIo. (The resistance does not increase at all.) —Sipos. 
(1, Partly true; bnt the volcano is hardly to be seen in 
d full eruption.“ That is an addition due to the exube- 
rant fancy of the journalist whose communication you 
incloae. See Mr. Birt’s article in our last number on 
page 407. 2. Get Mr. Proctor's Small Star Atlas,” 
published by Longmans.)—O. E. S. (We hardly think it 
worth while to go to the expense of 05 the slot- 
ting machine. It has already appearec elsewhere, and 
seems to be an electro supplied by the makers, who 
should avail themselves of our advertising columns. )— 
W. R. S. (See Useful Note on p. 252.)—METEOROLOGIST. 
(Your requirements are very vaguely expressed ; if you 
will say what branch of the subject you wish to study 
we will try and advise you.)—DYSPEPTIC. ( You should 
certainly avoid the milk.) — GRIFFIN AND NORRIS, 
Halifax, N.S. (We have applied to several of the best 
English tool makers, and they cannot recognise the toot 
from the description you give, which is certainly very 
vague. If you would write more plainly we would insert 
a query. We cannot undertake to select or forward 
tools to foroi subscribers.) —DTRER. (The grains are 
thoee of the Cassia Tora or Tagerey Verey. They are 
used in the East Indies, Arabia, and Japan, as & compo- 
nent of the indigo vat in dyeing, for the sume purpose 
apparently as the bran, madder, or molassea, used in 
Europe.)—J. D. R. (Brandon is the only place we know 
of where gun flints are now mauufactured in Englund; 
there are possibly others, but the produce must be 
trifling. Those made at Brandon nearly all go to West 
Africa, South America, and Bussia.)—J. MARNER. (A 
good orange tone may be given to oak as follows :—Melt 
together 3 ounces of tallow, f ounce of wax, and 1 pint 
of oil of turpentine. This must be rubbed into the wood 
till it acquires a dull yellow polish. After resting an 
hour a coating of thin French polish is applied, and the 
mixture again used, the processes being re eated alter- 
nately till the desired tone is produced.) -W. J. MORRIS. 
(In excavating loose ground a man can throw up sbout 
10 cubic yards per day; but in hard or gravelly soil 
half the quantity is reckoned a fair day’s work.)—M. 
SULLIVAN. (Directions for making artificial ivory were 
giveu on p. 95, No. 524; p 463, No. 486; and p. 625, No. 
492.)—DissatisFizp. (The concern does not certainly 
promise well as an investment, and the refusal of per- 
mission to transfer your shares is not reassuring. Have 
you paid all the calls due on the shares P If not, you 
are not entitled to transfer.) 

R. S. H., Edwin, H. S., In the Dark.—See indices to back 
volumes. 

PlruourRHIAX, David, T. F. B., Toolman, Ajax.—Your 
queries are advertisements. 

J. H. L. Suraeon, F. W. Woodman, Willows, Lossit, 
Leith, W. R. S., Black Witch, Novus Homo, G. A. P., 
Finem Respice, Cautab, R. E. S., Pedestrian, and others 
bave replied to queries already similarly answered. 
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ELEMENTARY SCIENCE IN SCHOOLS. 


THE debate in the House of Commons on 
Sir J. Lubbock’s motion discloses a 
fact that has been frequently demonstrated 
during the past few years—viz., that the 
Government needs but to lead to havea 
certain following. The motion was an 
essentially simple one, and would have in- 
volved the addition of three words to 
Article 19, Clause 1, of the Code of Educa- 
tion; but Lord George Hamilton, by some 
strange misconception, regarded the matter 
as one of vast importance, and opposing the 
motion, found 68 supporters against the 37 
of Sir J. Lubbock. The latter thinks it 
would be desirable to modify the code by 
adding elementary natural science as one 
of the subjects paid for, and the question 
whether such a subject should or should not 
be added scarcely admits of much argu- 
ment. At present the sum of 4s. per 
scholar is granted for passing creditably in 
grammar, history, elementary geography, 
and plain needle-work, and, as a matter of 
fact, last year only 600 children passed in 
any other subjects than those mentioned. 
History, geography, and grammar, are, no 
doubt, necessary subjects to take up in an 

scheme of education, but surely no one will 
say that an elementary acquaintance with 
the phenomena of every-day life is not as 
well worth 4s. as geography or grammar, 
or even history. It is true that many of 
the better class of schoolmasters do take up 
science, and give lectures to their pupils on 
astronomy, electricity, sound, light, heat, 
and sometimes, though rarely, geology and 
physiography; but these subjects are 
taken 9 855 irregular times, and, as a rule, 
those which admit of the performance of a 
few attractive experiments are chosen. 
School masters know the value of these lec- 
tures: they promote discipline, and bring 
the headmaster into more intimate contact 
with his pupils. A knowledge that exclu- 
sion from the science lecture will follow bad 
behaviour has a more deterrent effect than 
even the cane; and Sir J. Lubbock was not 
speaking without definite knowledge when 
he told the House that he could prove, by 
the most abundant testimony from many of 
our best schoolmasters, and of our most able 
inspectors, and by the actual cases of 
schools in which the experiment had been 
tried, that science, properly taught, was most 
instructive and delightful to children. Let 
it be remembered that he was not proposing 
to make science obligatory, but only to give 
the school authorities the option of takin 

it up, and the opposition he met with 
appears extraordinary. It is not intended 
to teach electricity, astronomy, or any other 
science, but merely to bring to the notice 
of the children the received explanations of 
the phenomena of nature—why it rains, 
snows, or hails ; the cause of night and day, 
of summer and winter; how a plant grows; 
the cause of lightning and thunder—in 
short, as the Germans call it, Naturkunde 
a knowledge of nature. Nothing very pro- 
found can be expected from children, but it 
is surely as useful for a boy to know that an 
eclipse of the moon is caused by the earth 
passing between our satellite and the sun, 
as it is for him to be able to give offhand 
the latitude and longitude of Constanti- 
nople or the date of Henry’s VIII.’s acces» 
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sion. Dr. Playfair declined to call the sub- 
jects elementary “science” because he 
thought it frightened the ratepayers, but 
referred to speak of them as elementary 
owledge. ere is no doubt that he is 
right, for otherwise intelligent members of 
School Boards lose their heads when it is 
proposed to give only “science” lectures, 
while others exhibit an unworthy fear of 
“ giving too much education,” as they ex- 
ress it. It is abundantly evident that the 
ducation Act will not work well in this 
country until the members of the School 
Boards are themselves educated; and 
technical education cannot be expected to 
progress as it should, until our children are 
taught the elements of natural knowledve. 
It is remarkable that out of sixty-eight 
members who voted against Sir J. Lubbock’s 
motion no one said a word against it, 
with the exception of Mr. D. Davies, who 
thought that elementary science should be 
taught as an extra provided for by volun- 
tary subscription, and Lord G. Hamilton, 
the member of the Government who would 
have the responsibility of carrying it out. 
The latter showed, in a really ludicrous 
manner, how utterly he failed to grasp the 
bearing of the motion; and if the House 
itself were not lamentably ignorant of 
elementary science, portions of his speech 
would have produced a very widely broaden- 
ing smile. Lord George stated that, to 
accept the motion, it would be necessary to 
remodel the whole of the code, and then 
asking the question, “ What was natural 
science P?” he said, “it was very well for 
the hon. baronet to say that he did not 
mean anything difficult; but at the rooms 
of the Royal Society, which was established 
for the promotion of natural science, he 
found lectures had been delivered in 
biology, chemistry, natural history, me- 
chanics, astronomy, mathematics, and 
botany.” It is, perhaps, not a matter for 
wonder that the official obtuseness which 
imagines the Royal Society to be a sort of 
school, should reject Sir J. Lubbock’s 
motion because the “subject was so wide 
that teachers might give instruction in 
almost any conceivable subject, and unless 
the House was prepared to add very largely 
to the educational expenditure, it would be 
impossible to add natural science to the 
subjects taught.” We have no doubt that 
Lord George Hamilton made his extra- 
ordinary statement in perfect good faith, 
and really believed what he said; but 
before next session it is to be hoped some 
judicious friend will relieve his mind 
as to the“ responsibility which he seems 
so much afraid of, and induce him to adopt 
the proposal of Sir J. Lubbock. Mr. Forster 
gave him the lead by saying that it would 
be desirable to place the teaching of ele- 
mentary science alongside of grammar, 
geography, and history, and his refusal to 
adopt that expression of opinion is only ex- 
plicable on the assumption that Lord G. 
Hamilton believes the proposal to be im- 
practicable. 


THE AGE OF THE EARTH. 

IN a paper entitled Notes on Physical 

Geology,” which was read during the 
last session of the Royal Society, the Rev. 
Prof. S. Haughton, M. D., endeavoured to 
furnish a geological proof that the changes 
of climate in past times were not due to 
changes in the position of the pole, and by 
way of a sequitur he gives reasons for be- 
lieving that the whole duration of geolo- 
gicaltime may be a minimum of two hundred 
millions of years. The various points of 
the hypothesis are worked out in a manner 
that might be expected from the Professor's 
well-known erudition and skill, and his con- 
clusions will undoubtedly bear a great deal 
of criticism, and will require some convinc- 
ing arguments to upset them—at all events, 


so far as regards his geological proof that 
changes of climate were not caused by 
changes in the position of the pole. The 
minor limit of geological time is deduced 
from the following considerations :—If the 
localities of the Arctic fossil remains 
are examined, and their relations to the 
position of the present North Pole carefull 
considered, we can demonstrate, says Prof. 
Haughton, that the hypothesis of a shifting 
pole (assuming it possible mechanically) is 
inadmissible to account for changes in 
geological climates, and that the pole has not 
sensibly shifted its place during geological 
periods. That being so, the conclusion 
follows of necessity that geological climates 
are due to the combined cooling of the earth 
and sun, and, on comparing the rates of 
cooling of the earth with the maximum 
measured thicknesses of its several strata, 
Prof. Haughton finds a remarkable propor- 
tion between them, leading to the conclu- 
sion that the maximum thicknesses of the 
strata are proportional to the times of their 
formation; whence he obtains the data 
from which he deduces the 200,000,000 
years. Fossils of animals and plants now 
tropical, or which required for their 
existence a minimum tempcrature far in 
excess of that prevailing in high latitudes 
within the historical period, are found in 
various parts of the Arctic regions, and in 
such positions that it is impossible to ex- 
plain their occurrence by any change in the 
osition of the earth’s axis. M'‘Clintock 
ound in Prince Patrick’s Island, latitude 
76° 20’, tropical fossils of Ammonites, 
Monotis, Pleurotomaria, and Nucula, while 
Sir E. Belcher, at Exmouth Island, and 
Capt. Sherard Osborne, at Bathurst Island, 
found respectively fossils of Ichthyosaurus 
and Teleosaurns. The latter was a reptile 
closely resembling the gavial of India, 
which is found nowhere outside the tropics, 
and requires warmer water than the alliga- 
tor which flourishes in the neighbourhood 
of New Orleans, where the mean annual 
temperature is about 68° Fahr. But reptiles, 
which we know required such a climate as 
is represented by those figures, lived in the 
Jurassic period within 900 miles of the 
North Pole, where the mean annual tem- 
perature is now little above 1° Fahr. Species 
of Nautilus, Ammonites, Ceratites, and 
other mollusca have been found fossil in 
the Triassic beds of Spitzbergen in latitude 
79°, while Ammonites, Belemnites, Pleu- 
romya, and Monotis have been found in the 
Jurassic and Triassic beds near Cook’s 
Inlet, Alaska, latitude 60° N. Prof. 
Haughton says that it is not possible to 
explain the occurrence of tropical animals 
in those three localities by any change in 
the position of the earth’s axis, and he 
proves his statement by drawing a great 
circle joining Spitzbergen with Cook’s 
Inlet. This circle passes nearly through 
the North Pole, and, in order to give a 
tropical climate to the places named, the 
pole must be displaced at right angles to 
the great circle along the meridian of 117° 
E., nearly that of Peking. The difference 
of latitude between Spitzbergen and New 
Orleans is 45°, so that, to make the Arctic 
regions tropical, the pole would require to 
be shifted to about 300 miles north of 
Peking. The South Pole would then have 
occupied a position about 1,000 miles to the 
S.S.E. of Valparaiso and the Chilian Andes, 
where Jurassic strata have been found in 
latitude 34° S., containing the tropical 
Ammonites biplex, which is also found in 
Alaska and in South Austria. That lati- 
tude would, however, be within 700 miles 
of the South Pole, if the earth’s axis were 
shifted as suggested, and the occurrence of 
Jurassic ammonites in the Chilian Andes 
is therefore, according to Prof. Haughton, 
proof that the earth’s axis of rotation can- 
not have 1 ti even if it were possible 
that it could change to the extent required. 
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Regarding now the climate of the Arctic 
regions during the Miocene tertiary period, 
there is abundant evidence to show that 
the northern parts of America and Europe- 
Asia had a nearly common forest vegeta- 
tion with a temperate climate. The lignite 
beds which indicate the existence of this 
vegetation are found in Greenland, Grinnell 
Land, Spitzbergen, Alaska, and Mackenzie 
River, between the parallels of 60° and 82° 
N. The genus Sequoia (redwood) is repre- 
-sented in all those localities, and one species 
Is very near the Californian representative 
-which flourished during cretacesus times in 
North America, and still lives in California. 
In the miocene beds of Spitzbergen two 
species of Libocedrus are found, one of 
which is still living in California, while the 
other is found in the Chilian Andes. 
Other genera discovered in Alaska and 
Spitzbergen show, according to Prof. Heer, 
that the mean annual temperature could 
not have been much less than 48° Fahr., 
whereas the existing temperature of those 
places is little, if anything, above zero. To 
give them a sub-tropical climate it is found, 
by drawing a great circle joining the Mac- 
kenzie River and Spitzbergen, that the pole 
must be moved, at right angles to the are, 
away from Greenland through 30°, when it 
will be found to have reached a point close 
to Yakutsk, within 800 miles of the Penin- 
sula of Kamschatka and the Island of 
Saghalien. But those places contain 
miocene coal-beds requiring a climate which 
must have been impossible if the pole had 
so shifted. It is safe, therefore, on such 
evidence alone to conclude that the earth’s 
axis of rotation has not shifted its position, 
and that the changes of climate have been 
‘brought about mainly by the cooling of the 
earth. The fossils found in Arctic regions 
afford no evidence of any cooler climate 
having prevailed there, although many 
proofs exist of warm and even high tem- 
peratures in those regions; accordingly 
Prof. Haughton gives us a thermometrical 
scale of the earth’s life, which commences 
with 212°, boiling water, and its next stage 
is 122°, the temperature at which albumen 
-coagulates. The interval between those 
‘corresponds to the azoic rocks, and that 
between 122° and 68° (the triassic and 
jurassic periods), to the palwozoic rocks. 
The neozoic rocks are represented on the 
scale by the interval between 68° and 48° 
Fahr., the miocene tertiary period. These 
temperatures are sufficiently well marked 
by the stories of the rocks, for until the 
temperature had been reduced below that 
of boiling water no stratified rocks could 
have been formed, and no life could have 
existed until the heat ceased to be sufficient 
to coagulate albumen. The plants and 
animals found in the Arctic regions are 
self-registering thermometers, and the pre- 
sent temperature we know by experiment, 
so that the successive epochs are indicated 
with tolerable accuracy. The rate of cooling 
of the hot earth suspended in cold space 
is not known, but the law of such cooling 
is; and, by calculating with the proportions 
of the intervals above mentioned, Prof. 
Haughton finds that the following repre- 
sents the percentage value or duration of 
the three periods :— 


Azoic (212° to 122°) om 83 
Paleozoic (122° to 68°) ... 4] 
Neozoic (68° to 48°) 26 


now the best table that can be 
procured of the thicknesses of the various 
strata in Europe, and converting the 
maxima into percentages, they conincide, 
when compared with the percentages found 
from the theory of a cooling globe, in a 
remarkable manner. Thus, calculated from 
the thickness of strata, the Azoic period is 
represented by 34:3 per cent., tke Paleozoic 
by 425 per cent., and the Neozoic by 23:2 
per cent. The remarkable coincidence of 
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these figures tends to justify the principle 
supported by many gceologists—that the 
proper relative measure of geological 
periods is the maximum thickness of the 
strata formed during those periods. Carry- 
ing the calculation further down—that is to 
32° Fahr. (the climate of Labrador), the 
parenie number between 48° and 32° 

ahr. is found to be 32, a result so important 
that Prof. Haughton deduces from it the 
following propositions:—1. A greater inter- 
val of time now separates us from the 
miocene tertiary epoch than that which 
was occupied in producing all the secondary 
and tertiary strata from the triassic to the 
miocene epoch. 2. The enormous interval 
of time that separates us from the miocene 
epoch affords ample opportunity for the 
development of the gigantic mammals 
which are commonly supposed to have 
suddenly made their appearance on all our 
continents and disappeared as suddenly. 
Prof. Haughton concludes that the present 
condition of the earth's surface is pro- 
foundly different from its condition in the 
geological periods when climates depended 
chiefly on the internal heat of the earth, 
and not on that of the sun. That last 
sentence appears to contain the basis of 
Prof. Haughton’s theory, and if we agree 
that the temperature ofar from rising and 
falling, fell steadily until it reached 0° Fabr., 
the phenomena of the fossil fauna and 
flora of the Arctic regions are satisfactorily 
accounted for. It will be seen that the fact, 
that a much colder climate than exists in 
Britain once prevailed here, docs not touch 
the question, because those changes of 
climate occurred in geological periods when 
temperature depended upon the sun and not 
upon the internal heat of the earth. The 
age of the earth Prof. Haughton fixes by 
taking the mean rate of denudation of large 
river basins, that is, about one foot in 
3,000 years, which would, considering the 
proportion of sea to land, silt up the sea- 
bottoms at the rate of a foot in 8,616 years. 
Then admitting that the manufacture of 
strata proceeded at ten times that rate in 
geological times, or one foot in 861°6 years, 
and multiplying by the maximum thickness 
of the stratified rocks (177,200ft.) we obtain 
152,675,000 years, to which must be added 
one-third at least to bring in the period 
from the miocene tertiary to the time when 
the Parry Islands and Greenland had a 
temperature of 32° Fahr. We have thus a 
minimum of two hundred millions of years 
as the whole duration of geological time. 
It will be seen that the paper is an elabora- 
tion of the views expressed by Prof. 
Haughton at the last meeting of the British 
Association, and it will be interesting to 
hear what geologists and physicists will say 
to the proofs ” since brought forward. 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.* 


By JOHN WATSON WARMAN, 
Associate of the College of Organists, London. 


PART I.—GENERAL TREATMENT IN 
MANUFACTURE. 


[19,a] T: actual Location of the Hydrau- 
lic Motor is not a matter of very 
much moment. Itis so very quiet and clean in 
its nature that it may— supposing there be no 
leakage, or what little there is properly led off 
—be placed almost anywhere, in the very 
drawing-room itself, if desired. One of For- 
rester's Engines (Duncan’s Patent) was in 1874 
(and exists to present time, so far as I know) 
placed thus, under a glass case, and caused no 
trouble. Certainly a drawing-room ornament 
in the shape of an Hydraulic Engine can com- 
mand the merit of novelty. | 
lace, 


b, Almost any nook or convenient 
therefore, may be used for the Water Motor; 
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the chief consideration being to have it as near 
its work (that is, as near the Feeder as possible, 
it does not follow that that will be near the 
Organ, see 7 band c.). Where there is a room 
under the Organ this will do well for reception 
of Engine, or it may occupy any space at back of 
Organ; if the Instrument be raised on a Plat- 
form sufficiently high to allow Bellows to be 
placed beneath (as so strongly advocated by 
author (see Dep. of GEN. Age): the Motor may 
well be inside this said Platform along with the 
Bellows. 


c. Examples of Hydraulic Bellows-blowers are 
common throughout the country. Instances are 
furnished by Holy Cross (R. C.) Church, Boston, 
U.S., 70 Sou. Stops (two Engines of largest 
size); Manchester Cathedral (two of Joy’s); 
Durham Cathedral (three Engines), Winchester 
Cathedral (one Engine); Leeds Town Hall 
(five Engines): Dome, Brighton (one ene) 3 
Kast Church, Perth, N.B. (one of Duncan’s) ; 
Derby-road Chapel, Nottingham (one of Dun- 
can’s); All Saints, Scarborough (Duncan’s) ; St. 
Paul's Cathedral (three of Duncan’s); Rugby 
College Chapel (two Engines) ; Chamber Or 
for Mr. Venables, of Taplow; Do. for Pr. 
Huggins, Upper Talse-hill, S. W.; Do. for S. D. 
Arundel, Esq., Downs Park-road, Hackney 
(Duncan’s) ; Melbourne Town Hall, Australia 
(three of Joy’s); Rochester Cathedral (two 
Engines). Also at Mr. R. J. Smith's, The 
Goldings,” near Hertford, one Engine, a Lea, 
stated as working at only 24lb. pressure). 

The Cincinnati (U.S.) Music Hall Organ, just 
erected by Hook and Hastings, Boston, and 
pow the largest in America, is blown by 5 
Hydraulics, said to be the most powerful Water 
engines ever made in that country. 


d. As the “ Duncan ” is so highly spoken of 
I repeat the full address—Forrester and Co., 
Vauxhall Foundry, Liverpool. The thorough re- 
liability of the Firm may be considered assured, 


e. In America the use of Hydraulic Motors is 
common enough, and for obvious reasons. 


* STEAM ENGINE. 


f. DescrIPTION. The form of this Motoris too 
well known to require any description; the 
regulation should be Automatic, as with the 
Water Motor, but owing to the great pressure 
the “ opposition surface” valve may be con- 
sidered essential. With reference to number of 
Cylinders see next. 


g ATTACHMENT. First see Attachment to 
Gas-Engine (17, d. and on). It is not absolutely 
necessary that there be a Crank-sheft, for the 
Piston motion, being reciprocal and constant (as 
in the Hydraulic), may of course be conveyed 
direct as with that motor; but there is here the 
very important difference, that the Cylinder, 
which really means the Engine itself, must 
he carefully isolated from the Organ; in fact, 
kept outside in suitable Engine-house. The 
simple reason is, that an escape of steam 
near the Organ is out of question, as before 
finally condensing into water it will have got 
among the metal-work and done much damage, 
and even after condensation it is always a 
nuisance, being not so much a wet as a perpetual 
damp. 

h. it therefore follows that when a Crank - 
shaft is dispensed with, the piston must drive a 
Rod, which passes through the side or wall, so 
as to act upon the Feeders without the risk of 
steam getting in at same time; and it will be 
obvious that this method is very inconvenient, 
for any shaking or displacement of the Engine 
will tend to jam the rod passing through the 
wall, and perhaps create sufficient increase of 
friction to seriously interfere with the action of 
the Engine—possibly stop it entirely. 


i. The better way, therefore, is to employ 
a crank-shaft of the usual kind (see Winch, 18, 
e.), the said Shaft extending through the wall 
(the latter, in fact, receiving the Bearing for it), 
and, of course, carrying a Band Fly-wheel; the 
latter thus kept outside the Bellows chamber. 
All now required is the connection with Engine 
by means of Belt in the usual way. It would 
now seem that one Cylinder would, with the Fly- 
wheel, be sufficient; but this is not here the 
case, owing tothe comparatively slow motion; 
at least two Cylinders are always necessary 
to get past the“ points.” Observe, where the 
Fly-wheel is adopted, the Automatic regula. 
tion can do little more than cause to cease 
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driving, for the mere cutting off the steam can- 
not possibly stop or even “slow” instantly, 
owing to the mowentum of the Fly-wheel; but 
with three Cylindera the Fly-wheel may quite 
safely be dispensed with altogether, and the 
driving made really Automatic. With this 
arrangement the cylinder must generally be 
allowed in the crank-room; the Bellows them- 
selves, however, kept isolated by a floor pierced 
only with the small slits required to allow the 
connecting rods to pass through. 


w See also a little more in Description of 
ind Arrangements of large Instruments 
(9, e., and on). 

k, For reasons which will presently appear it 
is not worth while to go farther into the con- 
struction of Steam Blowing, at all events here. 


1. The three largest Organs in England are 
driven by Steam—viz., at Albert Hall, Alexan- 
dra Palace, and Liverpool Town Hall. The first- 
named 21 H.P., the second 20 H. P.; these, how- 
ever, can hardly be H.P. real (see TABLE or 
Powers). The large Organ at the Roman 
Catholic Oratory, Brompton, London, is also 
blown by Steam (Bishop, builder). Mr. Holmes’ 
large Organ, at Regent’s Park (Bryceson) is 
supplied by a Steam Engine of 11 H.P. The 
Boston (U.S.) Music Hall Organ, by Valeker, is 
blown by a Steam Engine of 10 H.P. These 
are all, I believe, ordinary Boilers. An example 
of Gas-heated Boiler occurs at St. Margaret’s, 
Dunham Massey, Organ by Gern. 


m. The cheapest Steam Engines made, so far 
as author is aware, are by Tittley, Alton Works, 
Birmingham, 1 H.P., £38 (believed complete) ; 
and Russell and Co., Talbot Works, Ormside- 
street, Old Kent-road, London, S.E., 1 H.P., 
complete, £43. For Gas-heated see Gen. Engine 
and Boiler Company, 8, Union-court, London, 
E.C., 1 H.P., £56. See also Bouacut Portions, 
&c. (own Dep). 

** WEIGHT MOTOR. 

n. This is a kind very little used, simply on 
account of the small amount of power obtain- 
able, unless 2 short period of action (or driving) 
be sufficient. 


O. There is no exact way of making this 
Motor—a Drum with a train of Wheels termi- 
nating in a light Fly-wheel, on which, when 
Bellows are full a brush drops noiselessly, are 
the obvious features. Wire rope will here be 
very valuable from the little space it occupies 
on the Drum; Weight will either depend out- 
side the house or inside—down a stair-well, or 
have a trunk led up through floors, or descend a 
well dug in ground. The last method is the 
neatest and least dangerous if top properly 
boarded over, as no one can then ever get under 
weight, and so risk being crushed. The Winding 
winch should be close to Organ, and the 
ratchet may as well be a silent one. An old 
stone garden-roller will make a very good 
weight. If Well adopted care must be taken 
that it be a dry one, or the water will, of course, 
seriously diminish the amount of power. 


p. Whenever Weight descends a well the 
rope willrun straight to Drum; but in all other 
cases rope will be led as high as possible (so to 
increase the descent of amount by Weight), 
thus often rising far above Drum. 


q. For Crank-shaft see Attachment of Gas- 
Engine (17, d.). 

T. An example of a Weight Motor was in use 
some years since in an Organ at one of the dis- 
senting places of worship (Baptist, I believe) at 
either Margate or Ramscate—I think the latter. 
It afterwards passed into the possession of Mr. 
Boyes, of Margate; and still later was pur- 
chased by Mr. Hobday, Organ-builder, &c., of 
Canterbury. The Instrument had about seven 
Sounding Stops, and I believe the wind-supply 
was all that could be desired. 


g. The best person to construct a Weight 
Motor will undoubtedly be either a maker 
of Automatic Organs or of Clock - chiming 
Machinery ; or, better still, the two working in 
concert. Imhof and Mukle, 547, Oxford-street, 
London, may be most unreservedly recom- 
mended for the former—Gillett and Bland, of 
Croydon, for the latter; but the Music smith 
(see List in Dep. of Bougut Portions) will 
also be valuable. 


** WIND ENGINE, 
t. This has never, so far as I know, been used 


only one foot is in use, and that the motion is 


for driving an Organ Bellows; the obvious 
reason being the unsightliness of Sails, unless 
so small as to be practically useless; there is, 
however, a form of small Horizontal Wind 
Engine which would be quite powerful enough 
to wind up even a very heavy weight indeed, if 
only allowed sufficient time, and this is obviously 
often quite practicable, all required being 
that it be constantly in gear, except when 
weight fully wound up, or on releasing the 
catch which stops the weight machine; either 
of which must, of course, throw the wind 
attachment out of action. 


u. The form of the Motor is simply four Blades 
attached to four arms, as in the ordinary Wind- 
mill, only that the arms here are horizontal. The 
blades are so centred that while one way they 
remain firm, yet on describing half a circle, 
and so presenting their other face to the Wind, 
they are blown over or edgewise—thus, of 
course, offering little resistance: on completing 
the circuit, they are blown up again, and so on. 
It will be evident that the particular direction 
from which the wind is blowing makes here not 
the least ditferenve. For description and 
drawing see ENGLISsH MEcHANIC, 1876, Dec., 
p. 318. 


v. A somewhat similar Machine, butin which 
the Blades rise and fall automatically, has been 
devised by author, but as foreyoing is obviously 
the simpler, and seems quiteas effective adesign, 
it will not be worth while giving any detailed 
description of the former here. 


w. No example of a Wind Organ Bellows 
motor is, as has been already said, known to 
author. 

*** METHODS COMPARED. 

x. I now endeavour to give a few plain rules 
as to where and when a particular Motor may 
be considered suitable. 
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teed for 1d., assuming, as before, gas at 4s. per 
1,000. Since the above was written, the “ Silent 
Otto has appeared, removing the only objection 
to this motor for Organ-blowing. 


b. The Gas Engine considered collectively 
has the following very important advantages: 
—1. It is always ready to start or stop ata 
moment’s notice, and consumes nothing except 
while actually working. 2. It is independent of 
a certain force of fall in the supply—that is, 
supposing the gas obtained, it does not matter 
with what force it comes—it brings its power 
locked up within it. 3. Facility of obtaining, 
almost every little town now having its Gas- 
works. 4. Independence of frost. 5. Perfect 
safety. 6. No water leakage. 7. Great cheapness, 
supposing an economical type or form used. 
8. The number of explosions, and consequently 
the actual power, i3 exactly proportioned to the 
work done—that is, to the resistance encoun- 
tered by the driving shaft of the Engine itself. 
(This only applies to the Intermittent.“) 9. 
No disturbance of Insurance on Building. 

(To be continued.) 


POISONING WITH ARSENIC. 


RECENT criminal case in Paris, relating 

to poisoning with arsenic, presents 

various features of interest from a scientific 
point of view. 

The facts are briefly these: On the 9th of 
September last year the wife of a druggist 
named Danval died of an ill-defined malady. 
The first symptoms—voniting, accompanied by 
diarrhcea—were followed by a general wasting 
away; then the vomitings and diarrhea re- 
curred with greater violence, accompanied 
an incessant cough, night perspiration, and a 


sensation of burning at the stomach. On the 


8th of September she complained more than 


y. Foot Brower. Free Foot Blowers (sce ever of this burning scnsation, also of her 
def. 16, s). The Cranked Pedal has the advan- | tongue being dry and stiff, and her legs nearly 
tage of simplicity, of leaving the left foot free paralysed; next day she died. She had been 


for Pedals, and not interfering with latter, of 
being practicable with almost any size of 
Bellows, and of favouring the placing of the 
Handle at the side. Its disadvantages are that 


not in a convenient direction even for that; but 
latter is much neutralised by providing a proper 
retaining Shoe (see 16, t.) for the foot to rest in. 
The Straight Pedal has the advantage of its 
motion better suiting the motion of the foot, 
and also of still greater simplicity in attaching 
directly to the Feeder; also either one or two 
feet may be used, and if the posit be correct 
the removal of the left Pedal will leave the 
Playing-pedals free. The disadvantages are 
that unless Feeder be small it will be out of 
question for Pedal to attach directly to it, and 
that by throwing the Feeder hinges to the side 
nearest the player, it interferes with the Side- 
blower, so excellent in many cases. The Treadles 
are the most convenient form of all, and can act 
on Feeders hinged anywhere, but they have the 
fatal objection of being too far off if there be 
Playing pedals properly placed, for Treadles 
must obviously be beyond latter. 


Z. Power Foot-Blowers. It will be only 
necessary to notice the Treadle kind. These 
diminish the possibility of jerky blowing, nor 
is there necessarily any great elaboration; but 
the arrangement is open to the fatal objection 
of being unsuitable—unless Treadles specially 
and in conveniently elongated—for Operators of 
diverse weights. Thus, if set for the weight of a 
full-grown man, it would be useless fora boy; he 
might not be able to obtain even a puff: if, on 
the contrary, made right for a lad, a heavy man 
may cause to descend too fast, and bring about 
the very evil sought to be rectified. 


(20. a.] Gas ENGINE. The Lenoir may be 
considered out of question, and dismissed at 
once. The Hugon is, as has been already said, 


quiet and effective, but it is expensive—viz., 


between 23d. and 23d. per half H.P. per hour, 
reckoning Gas at 4s. per 1,000, which may 
be considered a fair rate. (The printed 
prospectus gave 2d. per hour, and less as 
Engines increase in size). The Otto and 
Langen is rather noisy (although the makers 
believe that this can shortly be got rid of), and 
a little more expensive at first purchase than 
the Hugon ; but it is vastly cheaper in the 
‘running, 1 H.P. per hour being fully guaran- 


eighteen months married. 

The doctors who attended her were of very 
different opinions as to the nature of her ill- 
ness—Dr. Dervillez supposed muscular and 
visceral rheumatism; Dr. Renault a nervous 
affection; Dr. Covin a commencement of 
typhoid fever. It should be added that the 
Drs. Renault and Covin who attended the 
patient last, prescribed bromide of potassium, 
bismuth, and, finally, chlorhydrate of morphine. 

The character of this woman’s death, and the 
singular conduct of Danval, excited public 
attention, so that fifteen days after death an 
exhumation of the body was ordered, and 
experts were called in to make a chemical and 
medical examination of the body—M. L’Ho«te 
for the chemical part, and Drs. Bergeron and 
Delens for the medical. 
tried in May, and sentenced to penal servitude 
for life. 

The nature and results of this scientific 
examination (as they are described in La 
Nature) we shall now consider. The experts 
first noted the remarkable state of preservation 
of the alimentary canal, which retained the 
normal colour, and showed no alteration. 
Having ascertained the absence of all organic 
poison in the organs, they searched for arsenic, 
a substance which has, in a high degree, the 
property of conserving the tissues. They used 
one of Marsh’s apparatuses, taking all possible 
precautions, and making sure that the reagents 
used were absolutely free from arsenic. The 
organs were carbonised with sulphuric acid by 


the method of Flandin and Danger. then the 


acid liquid was introduced into the apparatus. 
The experts observed the formation, on saucers, 
of spots, which they proved to be spots of 
arsenic, by means of the usual reagents. Re- 
peating this examination on the various orcans 
of the body, they found that there was arsenic 
not only in the liver, but also in the stomach 
and the intestines. 

On the other hand arsenic was not found 
either in the sawdust or in the wood, or in the 
aromatic preparations mixed with the sawdust 
round the body. The experts farther examined 
the medicines prepared by Danval, which might. 
have incidentally contained traces of arsenic, 
also the medicinal wines, and the vin ordinaire 
which the patient drank, but without finding 
any arsenic. The natural conclusion was that 
there had certainly been ingestion of arsenic. 


Danval was arrested, | 
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The defendant, on the request of the judge, 
designated M. Bonis, professor of toxicology at 
the Higher School of Pharmacy, for a counter- 
examination. The portion of the organs that 
had been left in the body was examined anew 
by M. Bonis, but by a different method. The 
liver, stomach, and intestines, analysed sepa- 
rately, were treated with a mixture of hydro- 
chloric acid and chlorate of potash, to burn the 
organic matters; then the liquid was intro- 
duced into the Marsh apparatus. M. Bonis thus 
found that the liver and the intestines contained 
only a very small quantity of arsenic, and that 
in the stomach the presence of this substance 
was doubtful. He estimated the proportion of 
arsenic contained in the whole body at about 
1 milligramme, while (he said) 1 litre of Bour- 
boule water contains 6 to 8 mgr. And, further, 
he stated that the presence of such a small 
quantity of arsenic might cause inconvenience, 
but would not cause death. 

The two chemists, while agreeing as to the 
presence of arsenic, had not the same opinion 

as M. Bonis) regarding the amount of it in 
adame Danval’s body. 

Now arsenic does not exist normally in the 
body. In 1839 Couerbe and Orfila supposed 
that this metalloid existed in the bones, but 
since the researches of Orfila, in the works of 
the Academy Commission designated for the 
purpose, it has been acknowledged that arsenic 
does not exist in the system, unless it have 
been introduced in some form; and this, not- 
withstanding the assertion of Raspail, in the 
Lafarge case, where this chemist maintained 
that arsenic existed everywhere, and offered to 
prove to Orfila that his own body contained it. 

M. Bonis, then, did not allude to such normal 
arsenic, but he represented that the arsenic 
might have been ingested with the medica- 
ments taken by the deceased, especially the 
bismuth; he also supposed that the arsenic 
might have come from the curtains of the bed 
on which Madame Danval lay, as these con- 
tained a good deal of it. 

Ores of bismuth, indeed, always contain 
arsenic, and the first objection was serious. 
M. L’Héte met it by analysing sub-nitrates of 
bismuth of different commercial origin. Of 22 
samples only 3 contained arsenic, and they did 
not come from those who usually supplied 
Danval. As to M. Bonis’s second observation 
it was the object of a more ardent discussion. 
The bed curtains contained about 1 gramme of 
arsenic per square metre, and there were about 
27 m. of material; particles might, therefore, 
have been detached and absorbed by the re- 
spiratory or alimentary passages. M. Chatin 
remarked that such absorptions take place, not 
. by the air passages, but by deglutition, with 
the saliva swallowed. MM. rgeron and 
Delens replied that, while aniline dyes and 
colours, fixed by means of arsenic compounds, 
had long been used in industry, this substance, 
engaged in an insoluble combination, was so 
fixed that it had been impossible to find it 
either in the fringes or the folds of the curtains, 
or in the dust gathered near the bed. The lungs 
contained no trace of arsenic. 

The discussion was then transferred to the 
medical province, where it became more irrita- 
ting—the experts, urging the state of preser- 
vation of the alimentary canal, and the whole 
of the symptoms as characterised by the doctors 
who attended Madame Danval, which were the 
ordinary symptoms of poisoning by arsenic; 
also the absence of any other cause to explain 
the death, demonstrated by the normal state 
of all the organs; and, lastly, the unexplained 
presence of arsenic, concluded poisoning. If 
the arsenic was not found in greater quantity, 
this was because it had been eliminated by 
ordinary processes, arsenic being a body which 
is very rapidly carried off from the system, 
especially by the urine, amd in this respect 
being unlike some other poisons, which are 
‘localised in certain organs (e.g., copper in the 
liver). To these arguments, M. Gubles added 
the weight of his high medical authority, in 
favour of the probability of poisoning ; citing 
exceptional cases, however, where people who 
had swallowed a coffee spoonful of arsenious 
acid had escaped all the primary lesions, and 

got off—an important point, since it concerned 
the case especially to know whether or not slow 
poisonings by arsenic necessarily produce 
organic lesions and fatty degeneration of the 


liver, as MM. Bonis, Cernil, and Gallard 
affirmed. M. Cornil, indeed, remarked in the 
course of the trial that, unfortunately, all 
histological examination of the brain, the liver, 
the pancreas, and the kidneys, had been 
omitted. Iu absence of the important elements 
which such an examination might have intro- 
duced, the conclusions of the experts not affirm- 
ing any lesion, MM. Bonis, Cornil, and Gallard 
were within their rôle in maintaining that 
arsenic taken in small quantities always pro- 
duces lesions. This was a grave point of the 
debate. The jury accepted the affirmations of 
the experts, and condemned Danval as guilty 
of poisoning by arsenic. 

It is rendered evident by such debates that 
the physiological action of compounds of 
arsenic is not yet adequately known. A 
thorough investigation of the effecta of this 
poison on the system would lead to results 
most useful in the case of trials like that above 
described. 


BEE MANAGEMENT. 


(Continued from page 411.) 
The Stewarton Hive. 

1 hive differs altogether from the bives 

already described both in construction and 
management. Of the latter we shall speak 
further on when considering the management 
of “ bar frames generally. It consists of one 
or more body-boxes,” surmounted by one or 
more ‘“honey-boxes.” Each box is made of 
zin. wood, of an octagonal form, being dove- 


tailed at the joints. At Fig. 1 two body-boxer, 
A and B, are shown, surmounted by a honey 
box, C. Each body-box has a window covered 
with a sliding shutter and a door, which can be 
closed when desirable by a narrow slip. It also 
has several catches for the purpose of fastening 
it to another box when necessary. The inside 
measure is 14in. square and 7in. deep. It con- 
tains 10 frames, and between each frame and 
the next a tongued slip is run, so that when all 
the slides are in, the top of each box is unbroken, 
and the bees kept in. A section of the bars 
and slides is given at Fig. 2, which will explain 
their construction. The top bars, F, are 
rounded underneath, and have a projecting 
ridge, to render the waxing of the bars an 
easier operation. Each honey-box is the same 
size across as the body-bor, but only 4in. deep. 
The bars are only seven in number, and are fur- 
nished with slides, two of which are shown 
partly withdrawn at SS, Fig. 1. The box has 
a window and shutter, but no door. The hive 
body is formed by fastening two or three boxes 
together, and the honey-boxes are added to the 
ile one at atime. This hive has several serious 
faults, the principal of which is the octagonal 
form, which prevents the interchangeability of 
bars, which is often most necessary. The pro- 
polisation of the frames and slides together is 
another objection, and the danger to which the 
whole structure is subject, from its shape, of 
a complete upset and wreckage by the wind, 
unless actually fastened down tent fashion, is of 
perhaps more importance to such as myself, who 
live in an exposed situation, than either of the 
preceding. W. 8. Travis. 


INFLUENCE OF TEMPERATURE ON 
THE GAS-EXCHANGE OF ANIMALS. 


SERIES of 5 has been recently 
made by M. Theodor, in Bavaria, on the 
respiration of a cat, under the influence of 
different temperatures of the surrounding air. 
They appear to be of a valuable character, the 
animal having been kept for six month (Decem- 
ber to June) in a small respiration apparatas, 
under uniform conditions of nutrition. For 
the production of the higher temperatures, the 
room in which the apparatus stood was strongly 
heated. For the lower temperatures observa- 
tions were made on cold winter days, with the 
room unheated, or the case containing the ani- 
mal was placed in the open air, before the 
window, and connected with the rest of the 
apparatus by means of a caoutchouc tube. The 
cat had a weight of 2°3kilos., and received 
daily, up to the 31st of December, 100g. of 
meat, carefully cut up, and 10g. of pure fat, but 
as the cat’s weight somewhat fell off with this 
regimen, the daily portion was increased after 
31st Dec. to 120g. meat and 15g. fat. With 
this increase of food the cat for some time 
gained in weight. Then from 16th Jan. to 
30th March, it remained at about the same 
weight, and from the latter date, with the 
coming in of the warm season, it gradually in- 
creased in weight, so that at the end of the ex- 
periment it weighed 3,047g. The author hence 
concludes that in summer less food is ne 
than in winter, since an amount which during 
the cold winter months merely maintained the 
body at a constant weight, produced in summer 
a considerable increase of weight. One cause 
of this increase, it is suggested, may be the 
less frequent and intense motion of the animal 
in warm weather. 

During this time the taking-in of oxygen 
and the giving out of water vapour and carbonic 
acid was determined on 22 days, during 5 to 6 
hours, The food was given at midday, except 
on the days of experiment, when it was given 
after ap rere 1 experiment, and 80 
that the cat at the inning of the experi- 
ment had passed 17 hours since the last meal. 
The results of these determinations, as also the 
more frequent measurements of weight, are 
given by the author in tabular form. From the 
numbers it appears, with regard to gaseous 
exchange, that in cold the excretion of carbonic 
acid and the absorption of oxygen increase, 
whereas in heat they decrease. The numbers 
do not, of course, rise uniformly with the 
lowering of temperature (the temperatures 
varied between — 55° C., and + 30°2° C.;) it may 
be supposed, however, that the cat moved in the 
apparatus, and nothing has a greater influence 
on the production of carbonic acid than bodily 
movement. 

The greatest variations in the quantity of 
carbonic acid were 12:083—22:03¢., or 83 per 
cent., with a temperature difference of 37° C. 
Starting with the mean temperature of 16° C., 
there was, on lowering the temperature, an 
increase in the quantity of carbonic acid, and 
on raising it a decrease. Similarly with oxygen. 

The decrease of gaseous exchange in the 
months of April, May, and June, in which most 
of the heat experiments took place, cannot be 
connected with the change in the state of the 
animal’s body during the hot season. In March 


-the weather was still very cold, and the animal 


had not yet gained in weight, From the 20th 
to the 30th of this month four experiments 
were made, two in the cold and two in the heat, 
which did not differ from the run of the reat. 
The average ratio of the oxygen taken in to 
that contained in the carbonic acid was as 100 
to 77, and so equal to that obtained in the case 
of a fasting dog. (The original memoir appears 
in the Zeitschrift für Biologie.] 


HOW TO MAKE A PIANOFORTE.—I. 


A? first sight the interior ofa piano appears 

a mass of complexity, and, taking it as a 
whole, there is certainly a great deal to admire 
and wonder at; but when it is remembered 
that the whole action may be bought in parts 
arranged, and even numbered, for their posi- 
tion, a great portion of the credit must be 
transferred to the action-maker, who is 
generally entirely overlooked. The fact is that 
in these days of divided labour the pianoforte- 
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c maker,” as formerly understood, has entirely 
disappeared, and in his place has arisen one 
whose sole work is to put the different parts 
together. So much has lately been said in 
favour of “iron backs, that probably most of 
our English readers would elect to save them- 
selves much hard work, and assure stability to 
the construction by employing one. But on 
the other hand I know of numbers in the 
colonies, and elsewhere, who have not the same 
facilities of procuring one, and who conse- 
quently would be obliged to content themselves 
with the ordinary wooden back. For their 
benefit, then, I must crave indulgence while 
I first describe how this is put together. The 
parts necessary for its construction are a wrest 

lank, bent side, linings (or end pieces) and 

racings. The wrest plank is of English beech 
not less than l4in. thick, 4ft. 2iin. long, and 
Sin. wide. As this is perhaps the most impor- 
tant part of the whole instrument, great care 
should be used in its selection. It should be 
thoroughly weathered and “ shop dried,” andif 
possible should be cut, as it is termed, “on the 
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purpose of strength, jin. thick, and the grain, 
crossing that of the plank. While this is under 
the handscrews the spruce may be planed 
over, making the front sides level, and mark- 
ing them as such. The linings and bottom 
are first required—a lap must be cut in 
the former to receive the plank. The 
depth of this lap depends on the thickness 
of the plank, which should stand over not 
less than fin.; thus, supposing the plank, 
when levelled, to be 1łin., the lap should be zin. 
deep, and calculating the finished instrument 
at 4ft. 2in.,a fair average size, the bottom of 
this lap should be 3ft. 3in. from its lower end, 
which will be dovetailed into that of the bottom 
lining, this being, of course, exactly the same 
length as the plank. The first part to be put 
together is the frame—.e., the four sides, plank, 
side linings, and bottom, but before doing so the 
position of the bracings must be determined 
and marked on the back of the plank and top of 
the bottom lining (see dotted lines in diagram, 
Fig. 2). If it is decided to use six bracings it 
is better to close them together a little at the 


, O. 5. 


quarter,” that is, the tree is first cut in 
quarters, and the planks, cut off their faces. 
When cut in this manner it is almost impossible 
to split, and as our readers are aware that a 
number of holes are bored in it close together, 
and in a line with the grain, this is a 
casualty very necessary to guard against. The 
bent side is also of beech, l}in. thick, so called 
because at one time it really used to be bent, 
and though now cut out of the straight it still 
preserves its old name. The round side should 
follow pretty nearly the curve of the bridge as 
by, this means the same area of soundboard 
is everywhere between them. A sufficient idea 
of ita shape may be obtained from the diagram. 
The linings are of spruce, 4ft. long by 4} x 
lłin. The bottom is the same, but 2}in. longer; 
the bracings, also spruce, are 4ft. long by 44 x 
Sin. There should not be less than six, and 
eight would be still better. To prepare these 
parts for putting together, the wrest plank 
must first be planed level on both sides, and 
toothed. The side selected for the front must 
then be veneered with some clean white veneer, 
preferably sycamore, which should he, for the 


middle of the back, where the chief strain 
comes. (These and other measurements may 
readily be calculated from Fig. 1, which is 
drawn to a scale of 1 in 12.) Should the 
operator prefer to make sure by putting in the 
two extra, it will suffice if the spaces between 
them are equally divided throughout. When 
the frame is together, and before finally 
tightening the hand-screws, test its squareness. 
The handiest way of doing this is to measure 
with a pair of sliding rods from corner to corner 
diagonally, and alter till both are equal ; when, 
if the lengths of each lining are identical, the 
frame will be quite square. It can then be laid 
on its face, and the bracings fitted and dove- 
tailed, each being numbered as done. These 
laps should be lin. longer than those of the 
linings, to allow forawedge. The back will be 
all the stronger if a lin. hardwood dowel (F, 
Fig. 2) be inserted. The bent side is now to be 
added. The position of this is 9in. from the 
bottom of the wrest plank at the treble or 
right-hand end, and 24in. from the bass lining 
at the bottom. It must be understood that the 
work will hold much better together if all the 


joints are made hot before glueing. The back 
is now finished, with the exception of wedying. 
The wedges should be of beech, and fit very 
tightly, with the grain parallel to that of the 
plank. In hammering them it is advisable that 
each bracing should be well bedded, as its 
wedge is forced in, or it is very likely to be torn 
from its joint. It now becomes necessary for 
the amateur to supply himself with the requi- 
site metal work, and as it may be of service to 
him, if he gets a plate, to match which I shall 
be happy to supply a scale on payment of 
postage (1 stamp), he is quite welcome to ask 
for my pattern at Messrs. Hughes, 37, Drury- 
lane. References to sketches: — Fig. I, back: 
A, wrest plank ; B, wedges; C, resisting irons ;. 
D, bent side; E, dovetail at back of bracings. 
Fig. 2, top side of bottom; C, resisting irons ;. 
E, dovetail for back of bracings; F, dowel. 
Fig. 3, section of back. W. H. Davies. 


THE SPEED OF SHIPS. 
HE recent trials of the Iris and the- 
Torpedo vessels to which we briefly 
alluded in our Scientific News, last week, will 
probably have the effect of drawing renewed 
attention to the phenomena of the screw pro- 
peller. The result of the trials, so far as the 
Iris is concerned, may be thus shortly stated = 
The reduction of the size of the propellers, 
and the increase of their pitch added, as nearly 
as possible, 2 knots to her speed—a very re- 
markable result, and satisfactory alike to the 
public and those who suggested the experi- 
mental trials. The Iris, it will be remembered, 
is one of a fleet of steel despatch vessels, and 
is, in every sense, an experimental craft, for 
there is nothing else in the navy having a 
similar proportion of midship section to length 
und extreme fineness of entrance, while her 
ratio of horse -power to displacement is- 
enormous. The results of her first trial were 
disappointing, as the calculated speed was not 
reached; and as a sister vessel was then build- 
ing, in which everything had been sacrificed to 
attain the highest possible speed, it became 
important to determine the cause of the failure. 
Mr. Barnaby had calculated that, with the 
engines developing 7,000 horse-power, a speed, 
of 174 knots an hour might be realised; but 
the practical test proved that, while the 
engines indicated 500 horse-power over the 
contract power, the full-power runs only gave 
a mean speed of 16˙6 knots, the revolutions per- 
minute being 91. There were, however, grounds 
for thinking that the comparative failure was 
due, not to the form of hull, but to some de- 
fect in the machinery. The Iris was propelled 
by two four-bladed screws, each 181 feet in 
diameter, with a pitch of 18 feet, the joint 
disc-area being considerably greater in propor- 
tion to the engine-power than is common in 
siugle screw ships, while the surface of the 
blades was also exceptionally large. On the 
trial it became evident that the engines were 
over-weighted by the screws, and that the 
friction and drag which were set up materially 
detracted from the effective power of the machi- 
nery. It was accordingly arranged, for ex- 
erimental purposes only, to remove two of the 
fone blades on each fan and to make a series 
of progressive trials in order to see what im- 
provement would result from a reduction of the 
blade-area and a consequent relief to the 
engines. According to an analysis which has 
been made by Mr. W. H. White, of the 
Admiralty, the highest power developed under 
the novel conditions wag 4,369 horses, the 
corresponding speed 15} knots, and the revolu- 
tions 89. With the four-bladed screws 15} 
knots had required 5,250 horse-power, and 4,369 
horse-power would have sufficed for 143 knots 
only. It was not considered desirable to press 
the extemporised two-bladed screws by running 
at any high speeds, nor by their form or pitch 
were they adapted for use as two bladed pro- 
pellers; but enough had been done to show 
that the performance of the ship could be 
greatly improved by a modification in the size 
of her fans. At the recent trial the ship was 
trimmed by ballast and coal to 15ft. 8in. 
forward, and 20ft. 6in. aft, near about her load- 
line; and the new four-bladed screws were 16ft. 
Zin. in diameter, with a pitch of 20ft. The 
blades were smoothed to prevent friction, and 
conical caps had been tapped into the bosses 
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over the nuts which secure the screws to the 
shafts, for the purpose of preventing the wave 
which has been found to follow a bluff ending, 
whereby the resistance against which the ship 
has to contend in passing through the water is 
augmented. Four full-power runs were made 
on the mile with the following surprising re- 
sults :—Steam at engines, 62]b.; vacuum, 27in. ; 
revolutions, 96 starboard, and 98 port; horse- 
power, 7,734 85; speed of vessel, 18572 knots. 
The engines thus developed fully 700 horses 
more than the contract ; while the ship realised 
two knots in excess of the speed obtained from 
the larger screws, and fully a knot more than 
the constructive department anticipated to get 
out of her. Four runs at 16} knots required 
5,182°76 horse-power, with 86 revolutions. This, 
as will have been seen, was the utmost speed 
realised at the original trial with 7,500 horse- 
power and 91 revolutions. The runs at 12 
knots gave 1,837:14 horse-power, with 62 and 
GO revolutions, and 2 runs at 8 knots gave 
607 25 horse- power, with 41 revolutions. The 
engines were also turned as slowly as possible 
with the steam at only a little above the atmo- 
spheric pressure, when the following data were 
obtained: - Revolutions, 24 starboard and 19 
port; vacuum, 28in.; power indicated star. 
board engines, 127, port 59; making a total of 
186 horses. Searcely any vibration was noticed, 
although at the previous trials the shaking of 
the ship was excessive. 

The result of this series of trials was, there- 
fore, so satisfactory that similar propellers are 
to be fitted to the Mercury, a vessel upon 
which no expense has been spared to obtain 
‘the highest possible speed. If, however, the 
speed of the Iris is remarkable, what must be 
said of thit of the new torpedo boats built by 
Messrs. Yarrow for Russia, but purchased by our 
own Government? It is true that they have not 
been tried at sea—only in the tidal waters of a 
river, and may not unlikely fall off in speed, 
as the Lightning has done, when in the hands 
of the authorities. Still, there are the figures 
of the trial, and there is no doubt that a very 
extraordinary speed was attained. Both 
‘vessels, No. 419 and No. 420, have compound 
surface condensing engines, with cylinders of 
123in. and 2l}in. diameter respectively, the 
stroke being 12in. The boilers are of the 
‘locomotive type, placed in a clused stoke-hole 
said to be safe for the men in the event of the 
collapse of a boiler tube. On the first trial, 
some two months ago, one of the tubes was 
obliging enough to give way and demonstrate 
practically the efficiency and utility of the 
arrangement. Supplementary engines are pro- 
vided for working the air, circulating, and feed 
pumps, and these are available for pumping 
out the vessels, which are said to be unsinkable 
if 100 holes have been made in them by rifle 
bullets. Rifle bullets are not the missiles that 
will be employed against torpedo vessels, so 
that the statement is of ‘little value. In the 
trials made at Long Reach No. 420, which has 
a two-bladed screw, 5ft. Ein. in diameter and 
5ft. pitch, made the down run over the two- 
miles course in 5 minutes 19 seconds, equal to 
a speed of 2259 knots per hour. In other 
terms this vessel attained the remarkable 

-speed of 26 miles an hour. She had six 
tons of ballast on board, and her draught for- 
ward was 2ft. 8 gin., and aft 2ft. 7in. The mean 
revolutions were 460 per minute; maximum, 
475; steam pressure, 120lb.; vacuum, 23in. to 
.20in., and blast 4in. The tide had just turned, 
and was running out—being, therefore, with the 
vessel on the run down. On the run upit was, 
of course, against her. This run was made in 
6 minutes 47 seconds, or equal to a speed of 
17:69 knots per hour. The mean of the two 
runs was 20°14 knots, or 23:2 miles per hour. 
The vessel was under weigh just an hour, 
during which time she burned l0cwt. of coal, a 
portion of which was used in getting up steam. 
No. 419 was then tried. She was run light, 
without any ballast, her draught forward being 
2ft. Sin., and aft 2ft. 4in. The first run was 
made up theriver, and, consequently, against a 
strong ebb. The two miles were run in 6 
minutes 38 seconds, giving a speed of 18-09 
knots per hour. The mean revolutions were 459, 
the steam pressure 110lb., the vacuum 22in., and 
the blast 44in. The second run was made down 
the river, with the strong ebb, and was accom- 
plished in 6 minutes 1 second, giving a speed 
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of 2392 knots, or 27:56 miles per hour. The 
menn of the two runs was a speed of 21 knots, 
or 24:2 miles per hour. On the last run the 
mean revolutions were 409, the steam pressure 
110b., the vacuum 22in., and the blast 4in. 
This boat was then put through the circle, 
which was described rather more than 1,000ft. | 
in diameter, in 2 minutes 31 seconds. There 
were no heated bearings or any other draw- 
backs during these trials, which were highly 
satisfactory in every respect. Such speeds have 
not been attained by any other vessels, and if 
they can be repeated at sea, torpedo vessels of 
this class will become extremely valuable for 
the defence of coasts. They discount the 
value of heavy ironelads to a great extent, and 
therefore render a large and powerful fleet of 
comparatively little use in attacking fortified 
places if the vessels forming it are liable to be 
harassed by these quickly-moving and destruc- 
tive engines of warfare, which can, moreover, 
be rendered almost invisible and noiseless. 
Experiments were recently made to test these 
points, and the conclusions arrived at were that 
with Willan's engine, William's Venetian 
ashpit door, and Justice's quieting exhaust, 
torpedo launches may be constructed, to detect 
the approach of which on a dark night would 
require the greatest vigilance. ‘ 


THE COOLING OF STEEL DURING 
HARDENING.* 
By JoSsHUA Rose, M.E. 


NE of the most serious losses common to our 
tool and implement mannfactories is that of 
the cracking and splitting of steel during the harden- 
ing process. Not only is the article or piece lost 
after having incurred the cost of its manufacture, 
but in many cases the completion of the machine of 
which it forms a part is arrested until the lost piece 
is replaced. In many cases this is done at increased 
expense, because the piece has to be made singly 
in-tead of with a number of others, involving as much 
setting of machine and adjustment of tools as would 
be required for a large number of pieces. Successful 
hardening and tempering is indeed, even under ordi- 
nary and unvarying conditions, considered and kept 
ng a trade secret. Visitors are excluded from the 
harjening and tempering room. In some cases the 
method of heating, in other cases the material used 
for heating, in yet others the cooling mixtures form 
the supposed secret. Asa matter of fact, however, 
some of the very best tool manufacturers employ the 
simple open fire or furoace and water, and it is 
probable that with these two simple agents good 
enst-steel can be as successfully and properly 
hardened for any purpose as it can be under any 
other process, and the advantage gained by heating 
in fluxes consists in increased expedition and the 
neceasity for a less expert manipulation. 

The eplitting or cracking of steel occurs during the 
cooling part of the hardening process, and is to be 
easily avoided even with the most unfavourable of 
stecls, if the conditions of cooling are madeto conform 
to the form and size of the article. The cooling is, 
in a majority of cases, performed by dipping the 
heated steel in water; and the manner in which tre 
dipping is performed may be made at will to crack, 
warp, or straighten the article. 

The instant the surface of a piece of red-hot steel |: 
enters the water a rapid contraction of the sub- 
merged portion takes place, and unless this contrac- 
tion is kept equalised to suit the shape of the article, 
the side or part most contracted will bend hollow, 
causing the diametrically opposite meta} to bend to 
accommodate the inner curve. Suppose, for example, 
we heat a piece of steel, an inch square and 12 
inches long, to a red heat, and dip it slowly in water, 
so that one side of the square will strike the surface 
flat and evenly, then tbat surface will contract while 
the diametrically opposite or upper eurface will 
remain expanded; the lower face will curve to a 
concave, the upper one to a convex. If, then, such 
a bar were curved during the heating process we may 
help to straighten it by dipping it slowly in the 
water with its convex side downward. If it waa bent 
at one end only we may dip at that end first diago- 
nally, and with the convex side downward. If, 
however, we dip it with the length lying either ago- 
pally or horizontally we are apt to warp it, no matter 
how quickly it may be dipped, and the reason is, in 
addition to the above, as follows -—FExperim2nts 
have demonstrated that the greater part of the hard- 
ness of steel depends upon the quiekness with which 
its temperature is reduced from about 500° to a few 
degrees below 500°, and metal bested to 560° must 
be surrounded by a temperature which renders the 
existence of water under atmospheric pressure im- 
possible; hence, so long as this temperature exists 
the steel cannot be in contact with the water, or, in: 
other words, the heat from the steel vapourises tie 
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immediately surrounding water. The vapour thus 
formed penetrates the surrounding water and is 
condensed, and from this action there is surrounding 
the steel a film of vapour separating the water from 
the steel, which continues so lorg as the heat from 
the steel is sufficiently great to maintain that film 
against the pressure of the water and the power of 
the water which rushes towards to the steel to fill the 
spaces left vacant by the condensation of the vapour 
as it meets a cooler temperature and condenses. The 
thickness of the vapour fiim depends maiuly upon the 
temperature of the steel, but here another considera- 
tion claims attention. As the heated steel enters the 
water the underneath side is constantly meeting 
water at its normal temperature, while the upper side 
is surrounded by water that the steel has passed b 
and, to a certain extent, raised the temperature of. 
Hence the vapour on the underneath side is the 
thinnest, because it is attacked with colder water 
and with greater force, because of the motion of the 
steel in dipping. Suppose, now, we were to plunge 
a piece of heated steel into water, and then slowly 
move it laterally, the side meeting the water would 
become the hardest, and would be apt to become 
concave in its length. 

From there considerations we may perceive how 
important a matter the dipping is, especially when it 
is remembered that the expansion which accompanies 
the heating is a slow process compared to the con- 
traction which accompanies the cooling (althongh 
their amounts are of course precisely equal), and that 
while unequal expansion can only warp the article, 
unequal contraction will in a great many, or indeed, 
in most cases cause it to crack or split. 

After an article is dipped to the required depth it 
should, if straightness is of importance, be held quite 
still until reduced to the temperature of the water, 
becan-e, if taken out before so reduced in tempera- 
ture it is especially apt to crack ; and it is better to 
have a deep tank of water if the body of the metal is 
grent, so that the stcel may be dipped slowly down- ` 
wards, and become cooled szfficiently rapidly to 
harden without any lateral movement, except it be 
after the steel has lost its redness. 

When a piece of steel requires to be bardened at 
one end only, the dipping must be performed with a 
view to make the graduation from the soft to the hard 
metal extend over a broad section of metal, for if the 
junction of the hardened with the soft metal is 
abrupt the hardened end is apt to break short off. 
The method of dipping, therefore, is in this case to 
plunge the end of the strel vertically into the water 
to a depth a little more than equal to the depth it 
requires hardening, and, after holding it still there 
until it is black hot (that is, as goon as its redness i= 
gone), dip it slowly a little deeper, and then raise 
it up to the amount of the increased dipping, and 
slowly immerse again. , 

When a piece of metal requires hardening and 
tempering at one part only, we may beat the steel 
beck of the part to be tempered to redness, and dip 
the article so as to harden the required part, and 
leave sufficient heat in the contiguous metal to raise 
the temperature of the hardened part enough to 
temper it. This plan is always followed in the 
tewpering of Jathe and planer tools, flat drills, &c. 
If, however, the method of dipping is to hold the 
atvel in tho water at an even depth after the immer- 
sion the demper- colour will be very narrow, while, if 
the steel is raised and lowered in the water, the 
colour-bard will be broad. 


THE CHEAPEST RAILWAY IN THE 
WORLD. 


Te cheapest railway in the world is to be found! 
in the peainsula of East Frisia, in the extreme 
north-west of Germany. The peninsula has the: 
tl.innest population anywhere to be found in central: 
Europas, and the seil is almost comptetely moor. A‘ 
railway was, some years ago, built with Government 
assistance, connesting Bremen and Cldenburg with: 
the town of Emien :: but this line kad to be laid 
down absolutely straight, to save expenses. This 
left the village of Westerstede five miles from its 
track, to the distress of the inhabitan‘s, who tried 
to pcrruade the Government to deviate from the 
straight line. When they found that at) petitioning 
was useless, they determined to make a railway of 
their own. It appeared almost impo:s.ble to oon- 
struct ə line that would pay ita expensss, among a 
population of ten inbabitants per square mile, wholly 
agricultural, exportixg nothing but cattle, piga, and 
the scanty produce of the sot’, and impcrting little 
else but a few articles recuired for domestic consump- 
tion. But the parish of Westerstede may now, says 
the Ritinay News, boast, probably beyond 
challenge, of possessing und maintaining the cheapest 
railway in the world. The line, which is a single one 
throughout, is about five miles long, running from 
the hamiat of Ocholt, and to the village of 
Westerstede, the terminus here being the yard of the 
principal im. It has a gauge ef 2ft. 5}in., and the 
rails, made of Bessemer steel, and weighing 25ʃb. to 
the yard, are of the Vignoles shape, conneeted by 
fisb- plates osły, so thad they rest directly on the 
sleepers. Although: the country is perfestiz: level, 
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consisting principally of moorland and beatb, the 
earthworks were not altogether unimportant, as con- 
siderable drainage works had to be carried out to 
protect the railway from occasional floods, to which 
the whole of East Friesland is liable, sinoe it rises 
but little above the level of the North Sea. The 


line its own earthworks, but runs for some 
distance close alongside the ordinary road, separated 
from it by a ditch and a quickset hedge. There is 


but one station on the line, half-way between Ocholt 
and Westerstede; but, strictly speaking, this is no 
station at all, merely a halting-place for the trains. 
A forester’s eottage stands here, the owner of which 
allows intending passengers to sit down in his room 
and await the arrival of the trains. The rolling- 
stock consists of two amall tender-locomotives, three 
passenger carriages, two clesed goods vans, ard four 
tracks. The locomotives, four-wheeled, with 
a wheel base of 5it., and a heating surface of 172 
square feet, weigh seven and a-half tons when loaded 
with fuel and water; they ouly burn peat, abundant 
in the district, and have, instead of a whistle, a bell, 
which is rung at every level crossing. The passenger 
carriages each hold twenty-cight passengers, sitting 
omnibus fashion, with a door at each end, which 
arrangement is necessary as the trains cannot turn, 
there being no turntable on the line. The working 
staff consists of four persons—an engine-driver, a 
freman, a guard, and a platelayer, their total wages 
not amounting to more than 133. a-day. The entire 
working expenses are returned as exactly £1 9a. per 
diem, the items of expenditure being, besides wages, 
68. for peat-fuel, and 10s. for maintenance of per- 
manent way. repairs, grease, and other indispensable 
matters. ere are no buildings on the line, except 
a rough shed for the cover of engines and carriages 
at each end; nor are there any signals. The 
passenger fares, which are low, being 6d. first-class 
and 4d. second-class, are collected by the guard. He 
also accompanies the goods trains, collecting the 
charges, which are ls. for a beast, 3d. for sheep and 
igs, and at the rate of 2s. per ton for general goods. 
igs are the chief article of export of the district. 
The company, composed entirely of inhabitants of 
the district, including agricultural 4abourers, raised 
‘a total capital of £11,200, and of this only £10,450 
were disbursed in the building of the line, purchase 
of rolling-stock, and erection of sheds, leaving a 
surplus of £450, which sum was placed aside asa 
reserve fund. To aid in starting the undertaking, 
the parish of Westerstede, by vote of the communal 
‘representatives, subscribed £1,500 as a gift, to be 
returned only in case of the repayment of the whole 
of the debenture capital. From the returns as yet 
Pa PE it appears that, ia the first seven months 
uring which the line was pen for traffo, the gross 
receipts <ame to an average of £2 8s. per diem, s0 
t, with working expenses of £1 Ys., the net 
earnings were at the rate of 19s. a-day. 


REAL BROWN BREAD.* 
GTWITHSTANDING the labours of chemist 


and physidlogist, the exact composition aad | d 


nutritive value of tho several products obtained in 
milkag wheat have rot been thoroughly determined. 
Thst fine flour contains less nitrogen, and lesves, 
When burnt, less ash than biscuit flour, middiings, 
or any variety cf bran, is well known. The per- 
-eentages of starch, of the mixture of cellulose and 
‘lignose known es fibre, and of fat, in several 
series of sampes óf mill-produets, have been 
‘ascertained. Xoreover, there have been made many 
‘minute analyses of the ask of wheat and of the pre- 
parations derived from it. ‘bat we are still some- 
what in the dark concerning both the chemical and 
physiological-aspects of what iay justly be regarded 
as the centrel feature of the problem under dis- 
cussion. For we are nat sure of the nature of the 
nitrogen compounds which exist in the several dis- 
tinct parts cf the grain of wheat; nor do we know 
how far the phosphates and such nitrogen ecmpounds 
as may be renked with ihe'iwue albumincids can be 
digested wken intimately associated with fibre. 
Then, too, the mechasica! condition of these coarser 
products from the willing of wheat is 6 consider- 
able momeat in estimating their actual value as 
nutrients. 

Bofore-endeavouring: to veach some ‘ecnelusion as 
to the comparative merits of white bread, brown 
bread, and whole-meal brsad, I will offer in as-com- 
pact a form as possible the more important and in- 
controvert-ble data which must forer che starting- 
point of the discussion. 

_, Firstly as to variations n composition iti the grein 
itself. Yhkese varistions, chiefly affecting the per- 
centage of nitrogen, depend npon heredit wy qualities 
in different strains of the whiat-plant ; upon climate 
and season : and, to some extent, but not 30 largely 
a3 is often-stated, npon cultivation, soil, and manure. 

i e hard translucent wheats, bls dirs et dels, 
Of high specific gravity, abont 1-41, and, owing to 
tacir lengthened and Wrir kled shape, of low weight 
per bushel, these wheats are rich in nit wen. The 
soft opaque wheats, of lees specie gravity, about 


„ Abstencted from . pnnar by Prof. A. K. Cuno, ir 
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1:38, and, owing to their rounded and plump form, 
of high weight per bushel, aro poor in nitrogen. 
The hard wheats grown in Poland, in Southern 
Russia, in Italy, and in Auvergne, are used in the 
manufacture of macaroni, vermicelli, semolina, and 
patéa d’Italie. The softer and more starchy wheats 
are especially appropriate for the production of fine 
white floor. According to the most recent analyses, 
the percentage of nitrogen in different varieties and 
samples of air-dry wheat may range from 1°3 up to 
2'5—numbers corresponding to 823 and 15°83, 
respectively, of gluten or flesh-forming substances. 
But the same variety of wheat may give a grain 
having 3 per cent. more gluten in a bad season than 
when matured ina fine summer. More than this, 
one may select from the same ficld, the same plant, 
or even the same ear, individual grains which shall 
show quite as wide a variation in gluten as that just 
cited. For instance, a sample of Hallett’s white 
rough-chaffed wheat of the harvest of 1865 contained 
many dense and translucent horny grains having 
13°2 per cent. of gluten, while the white opaque soft 
grains from the same sample contained but 96 per 
cent. 

It will simplify the consideration of the chemistry 
of mill-products if we confine our attention mainly 
to the nitrogen and ash of the grain. It must not 
be forgotten that all the mill-products included under 
“ bran ’’ contain much more cellulose than is present 
in flour—namely : from 7 to 15 per ceut., or even 
more, in lieu of 1 per cent., or less. And it would 
appear that while flour contains more than 90 per 
cent. of its nitrogen in the form of true albuminoids 
or flesh-formers, in some of the brans one-third of 
their nitrogen is in the form of non-albuminous 
bodies, of no recognised value as nutrients. 

How much flour and how much bran will 100 parts 
of ordinary soft wheat yield on the ordinary system 
of low - milling adopted in England? As the averages 
from an immense number of independent estimates 
we may put down the flour at a total of 80, the bran 
at 17, and the loss at 3. Thus, from an economical 
point of view, we appear to lose 1-5, or twenty per 
cent. of our wheat by submitting it to the numerous 
treatments involved in the manufacture of flour. But 
is this really the case? Wethink not. For much 
of the nitrogen in the rejected parts is notin the 
form of flesh-forming matter, and much that does 
eo exist in the bran passes unaltered and unused 
through the alimentary canal, because of its closa 
incorporation with fibre. Bat on the other side we 
must not forget that bone-forming materials are 
clearly deficient in wheaten fiour, and that those 
phesphatic compounds present in bran are readily 
soluble to a large extent, not only in the several 
digestive secretions with which they come in con- 
tact in the body, but also in pure water. 

But in comparirg and contrasting bread made 
from flour with that made from whole wheat we 
must consider other points. We shall find it im- 
possible to make, by means of leaven or yeast, a 
light spongy loaf from whole wheat finely ground, 
the so-called verealin of the bran inducing chemical 
changes which result in a moist, clammy, dense pro- 
uct. Even whole wheat merely crushed into meal, 
and not ground, partakes of the same defect. Fine 
flour, on the other hand, yields a bread which is 
light enough before mastication, but which, when 
masticated, possesses a marked tendency to become 
compacted into dense lumps which may never 
be comepenetrated by the gastric and intestinal juices, 
and which are a frequent cause of constipation. 
Whole-meal bread cannot be charged with tnis de- 
fect ; indeed it acts medicinally as a laxative, and by 
reason of its mechanical texture is hurried rather too 
quickly along the digestive tract, so that the full 
virtue of such of its nutrients as are really soluble 
becomes in part lost. Yet there is no doubt that for 
many persons, especially those who have passed 
middle age and are engaged in sedcntary occupations, 
whole wheaten meal in the form of bread, biscuits, 
scones &c., forms an invaluable diet. 

The following analysis may present some of the 
foregoing statements in a clearer light, and may add 
coms additional particulars of interest. They re- 
present, so far as a couple of sets of average results 
can do so, the percentage composition of ordinary 
whtie bread and of the whole-meal bread made by 
Messrs. Hill ard Son :— 


Whole 

White Meal. 

Weter ... ee 85 vw 400 ee 43 5 
Albuminoids or fleah-formers 70 ; 2105 
Starch, dextrin, and sugar. 50˙7 5 40 6 
Oil and fat ove ose eee 0°6 ee 1:6 
Cellulose and lignose ... 0:5 bi 1'8 
sh or mineral matter waa 12 85 2˙0 


1 Calenlated from total nitrogen present. 
2 As much as J2°5 in some samples. 
3 Includes common salt added. 


It is clear from the above figures that if we could 
rockon the whole of the nitrogenous matter in whole- 
meal bread as equelly effective with that contained 
in white bread, we saould possess in the former a far 
wore perfeetly adjusted food; for the ratio of flesh- 
yermers to heat-pivers is about 1 to 7} in white 
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least, of whole-meal bread. Add to this the higher 
proportion of phosphates in the latter, and its 
chemical superiority over white bread becomes still 
more marked : its flavour, too, is far richer. 

One word as to ordinary brown bread will suffice. 
It is a poor preparation at the best. By adding a 
dash of rathor rough bran to flour we do not obtain 
a satisfactory or rich prodact : analysis demonstrates 
this fact clearly. 


A NEW FLYING MACHINE. 


1 first open-air exhibition of Professor C. F. 
Ritchell's flying machine was conducted at 
Hartford, Conn., on Wednesday, June 12. It went 
up to a height of fully two hundred and fifty feet, 
past the spire of the Colt Memorial Church, and 
sailed off until over the Connecticut river, the opera- 
tor meanwhile exhibiting his power to change its. 
altitude and direction at will. When he ascended. 
there was but little wind blowing, and the machine. 
appeared to be undar perfect control, bat gradually. 
a breeze sprang up, and it was deemed safest to make 
a speedy return, as there were indications in the sky, 
of agatheringstorm. The machine turned and made. 
its way back in the teeth of the wind until directly 
over the ball ground whence it bad ascended, andi 
then alighted within a few feet of the point from 

which it had started. 

From this demonstration of its capacity it was 
generally conceived that it could do much more than. 
its modest inventor claimed for it. He never ex- 
pected it to move against a wind of any strength, and 
has not had the attainment of that end in view in 
its construction, as may readily be seen by a glance 
at ita proportions, but he does claim that it can be 
raised or lowered at will to leave adverse currents 
and enter favourable ones; that it can be made to 
tack so as to effect a little headway even against a. 
breeze, and that in a still atmosphere it can be 
moved about as readily and perfectly at. the will of 
the operator as a boat can be moved upon quiet 
water. All that, and even more, thereis abundant. 
evidence of its having done on this occasion. 


The inventor, Mr. Ritchell, is a Maine man, but 
bas during several years past lived at Corry, Pa. 
The project of constructing a flying machine has 
been a favourite subject of contemplation with him 
during nearly ten years past, and for the last seven. 
of that time he and bis friend, Mr. W. H. Lyman, 
of Corry, Pa., have incubated his idea together. In 
November, 1876, they went to Bridgeport, Conn., to 
put their plans into execution, as they believed they 
could there obtain most readily just the peculiar 
materials they required, and have them put together 
in the most perfect manner. Their confidence in 
Yankee resources and skill was not misplaced, but 
their crude ideas were not immediately crystallised 
into a perfect machine nevertheless. 


The flying machine is all clumsiness above, all 
lightness aud grace below. The lifting power. is. 
afforded by a horizontally placed cylinder of 
„ gossamer cloth,” fine linen coated with indiarubber, 
twenty-five fect in length and thirteen in diameter, 
weighing only sixty-six pounds, and charged with 
bydrogen gas, which is made by the usual process 
from iron turnings and sulphuric acid. Broad- 
worsted bands extend over that and down to a rod 
of mandrel drawn brass tubing, nickel-plated, 14 
inch in diameter and 23 feet long. From that rod 
the machine is suspended by slender cords. The 
after portion of the machine is at the base a 
parallelogram of rods, 2 feet wide and 51 feet lone, 
from which rise lengthwise curved rods, 18 inches 
high in the centre, and drawn near together at the 
top. All these rods are in reality hollow tubes of 
mandrel drawn brass, light and very strong. Above 
the apex of this form rises a cog-edged steel wheel, 
11 inches in diameter, with double handles so geared 
to a four bladed fan moving horizontally directiy 
beneath, that the operator can give the fan 2,000 
revolutions per minute. The four blades of the fan. 
are of white holly, each having a superficial area of 
about 50 square inches, and the extreme diameter of 
thia revolving fan is 24 inches. 

The bladcs are set at a slight angle, like those of 
a screw of a propeller. Just behind the wheel is a 
very small seat, upon which the operator perches. 
His feet rest upon two light treadles above and in 
front of the fan. From the front of this form spring 
other rods, carrying at their extremity a vertically. 
working revolving fan, like that beneath the opera- 
tor's seat, except that it is but 22 inches in 
diameter. It is so geared to the main or horizontal 
fan that it may be operated or not, at the pleasure 
of the driver of the machine, and can be made to turn 
from one side to the other, £o as to deflect the course 
of the machine in the air. This fan will make 2,800 
revolutions per minute when the other is making 
2,000. All its movements are controlled by the 
operator’s feet. When he presses the left treue he 
throws it into gear, when he presses with the toe of 
bis right foot it turns to tho left, and a slight 
pressure of his heel whirls it over to the right. He 
can also reverse the action of his main fan, ro that 
when it twirls one way he goes down, acd when its 


broad, while it approaches 1 to 4 in soma samples, af | course is reversed he mounts in the air. 
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That this is not merely a claim has been clearly 
demonstrated. Then the weight of the operator and 
machine and the lifting power of the gas cylinder 
have been so nicely adjusted that they were exactly 
balanced; six pounds have been added to the weight 
of the machine, and the working of the horizontal 
fan has caused the apparatus to rise and continue 
to ascend as long as the lifting power of the 
machinery was exerted. The weight, normally, of 
the machine, and the rod from which it is suspended 
is 48lb, This, then, gives 114lb. as the weight of 
the entire apparatus. 

The second exhibition was given June 13. The 
weather was far from favourable. The wind came 
in quite sharp gusts, and there were threatenings of 
a coming storm. Nevertheless, the ascent was made. 
Little Quinlan, even if he does only weigh 96lb., has 
confidence and nerve enough to go up in a gale. 
Some time was spent in getting the weight and lift- 
ing power so neatly balanced as to show that the 
machine could exert a lifting power of its own. 
When this had been effected to Professor Ritchell’s 
satisfaction, the apparatus rested quietly on the 
grass, but could be lifted or set back with the light 
pressure of one finger. Then the word was given to 
„Go. Quinlan began turning the wheel, the bori- 
zontal fan revolved with a noise like a buzz saw, 
and the machine darted up almost vertically to a 
height of about two hundred feet. There a strong, 
steady current of wind setting toward the south-west 
was encountered, and the machine was swept away 
by it, broadside on to the spectators. Then the 
operator was seen throwing his vertical fan into 
gear, and by its aid the aérial ship turned round, 


FIG. / 


pointing its head in whatever direction he ohose to 
give it. All this was the work of but a few seconds. 
Although Quinlan could move the apparatus about 
he could not make any headway against the strong 
wind. Reversing the motion of his horizontal fan, 
he descended apparently about one hundred feet, to 
get out of the current, but, finding that imprac- 
ticable, reascended to a much greater height than 
he had first reached. Still he was swept off towards 
New Haven, and after a little time went out of 
sight. He had vanished behind a distant hill, and 
for a while it was supposed he had alighted. Then 
he was again sighted, far away, and not less than 
one thousand feet above the earth. The cylinder of 
the machine looked no larger than an orange. At 
length he disappeared altogether. At 6.15 p.m., 
having been up battling with the wind very nearly 
an hour, he descended safely at Newington, and at 
10 o’clock was back in Hartford. He said that at 
one time he was eight or ten miles away from his 
starting point, but by tacking and working between 
the ts of wind, won his way back as far as 
Newington, only five miles from Hartford. He says 
that the working of the machine is so easy that he 
dould continue it for four consecutive hours, without 
fatigue, in a quist atmosphere.— New York Sun. 


EDISON’S TELEPHONES. 
4 invention of the telephone is unquestionably 
due to Prof. Bell, though other investigators 


appear to have laboured with some success in a 
similar direction. His was the first really useful in- 


strument, and it still remains, as improved, the best 
of its kind. Mr. Edison was one of the first to 
utilise the invention of Prof. Bell, and he has pro- 
bably made more experiments, and tried more modi- 
fications and developments of the speaking diaphragm 
than any half-dozen investigators in the same branch 
of discovery. We give from Mr. Prescott’s work 

The Speaking Telephone,” an abstract of some of 
the more interesting and useful applications of the 
principle devised by Mr. Edison, most of which were 
made while he was endeavouring to perfect a system 
of multiplex telegraphy, which should have for its 
base the transmission of acoustic vibrations. What 
is known as the tuning-fork system was the first of 
these devices, and the chief feature of interest in 
connection with it was the receiving telephone, one 
of which is shown in Fig. 1. These receivera were 
formed of telescopic tubes of metal, lengthening 
or shortening of which the column of air in either 
could be adjusted to vibrate in unison with the proper 
tone of the fork, whose signals were to be received 
by each particular instrument. Aniron diaphragm 
was soldered to one end of these tubes, and the latter 
placed in such a manner as to bring the diaphragm 
of each respectively just in front of an electro- 
magnet, which in action would cause them to vibrate. 
When the column of air in either receiver was pro- 
perly adjusted to a given tone, the signals due to 
stopping and starting the vibrations by the distant 
key were very loud, as compared to other tones not 
in harmony with the column of air. Flexible rabber 
tubes, with ear pieces were connected to the receivers, 
so that, in using the instruments, the head of the 
operator was not required to be held in an un- 


it 


natural or strained position. This system worked 
very well, but one defect in it was apparent from 
the first, and that was its continual tendency to give 
the operator what is termed the back-stroke, which 
renders signals unintelligible. 

While engaged in experimenting with this telephone 
Mr. Edison discovered that the sound waves could 
be transformed into electrical pulsations without the 
movement of any intervening mechanism—a dis- 
covery that to the invention of the carbon 
telephone. 

he manner in which this result was reached is 
thus described by Mr. Edison :—I first substituted 
a spiral spring of about a quarter inch in length, 
containing four turns of wire, for the rubber tube 
which connected the diaph with the discs. I 
found, however, that this spring gave out a musical 
tone, which interfered somewhat with the effecta 
produced by the voice; but, in the hope of over- 
coming the defect, I kept on substituting spiral 
springs of thicker wire, and as l did so I found that 
the articulation became both clearer and louder. At 
last I substituted a solid substance for the prings 
that had gradually been made more and moreinelastic, 
and then Í obtained very marked improvements in the 
results. It then occurred to me that the whole ques- 
tion was one of pressure only, and that it was not 
necessary that the diaphragm should vibrate at all. 
I consequently put in a heavy diaphragm, one and 
three-quarter inches in ciameter and one-sixteenth 
inch thick, and fastened the carbon disc and plate 
tightly together, so that the latter showed no vibra- 
tion with the loudest tones. Upon testing it I found 
my surmises verified; the articulation was perfect, 


and the volume of sound so great that conversation 
carried on in a whisper three feet from the telephone 
was clearly heard and understeod at the other 
end of the line. This, therefore, is the arrangement 
I have adopted in my present form of apparatus, 
which I the carbon telephone, to distinguish it 
from others. 
The accessories and connections of this 

for long circuits are shown in Fig. 2. A is an in- 
duction coil, whose primary wire, p, having a resis- 
tance of several ohms, is placed around the 
secondary, instead of within it as in the usual manner 
of construction. The secondary ooil, s, of finer wire, 
has a resistance of from 150 to 200 ohms, according 


to the degree of tension required ; and the i 
telephone, R, consists simply of a magnet, coil, and 
1ap 


distant atation on the line in which the instrument 
is included, closes a local circuit containing the 
vibrating call bell, B, and thus gives warning when 
speaking communication is desired. Besides serving 
to operate the call-bell the local battery, E, is also 
for sending the oA) miras! S is a switch, the 
lever of which, when pl at o, between m and n, 
disconnects the transmitter, T, and local battery, E, 
from the coil, A, and in this position leaves the 
polarised relay, P R, free to respond to currents from 
the distant station. When this station is wanted 
however, the lever, S, is turned to the left on n, and 
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depressed several times in rapid succession. The 
current from the local battery, by this means is made 
to pass through the primary coil of A, and thus for 
each make and break of the circuit induces powerful 
currents in the secondary, which pass into the line and 
actuate the distant call-bell. When the call signals 
have been exchanged, both terminal stations place 
their switches to the right on m, and thus in ce 
the carbon transmitter into their respective circuits. 
The changes of pressure produ by speaking 
against the diaphragm of either transmitter then 
serve, as already shown, to vary the resistance of 
the carbon, and thus produce correspending varia- 
tions in the induced currents, which, acting through 
the receiving instrament, reproduce at the distant 
station whatever has been spoken into the transmit- 
ting instrument. 

or lines of moderate lengths, say frem one to 
thirty miles, another arrangement may be used ad- 
vantageously. The induction coil, key, battery, and 
receiving and transmitting telephones are similar in 
every respect to the apparatus shown in Fig. 2; the 
switch, S, however, differs somewhat in construction 
from the one already described, but is made to serve 
a similar purpose. 

Ihave also found on lines of from one to twenty 
miles in length, that the erdinary call can be dis- 
pensed with, and a simplified arrangement subeti- 
tuted. This latter consists simply of the ordinary 
receiving telepbone, upon the diap of whieh a 
free lever, L, is made te rest, as shown in Fig. 3. 
When the induced currents from the distant station 
act upon the receiver, R, the een of the latter 
is thrown into vibration, but by i is capable of 
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giving only a comparatively weak sound; with the 
lever resting upon its centre, however, a shar 
penetrating noise is produced by the constant an 
rapid rebounds of the lever, which thus answers very 
well for calling pu at stations where there is 
. but little noise. 

r. Edison has also used direct and induced 
currents to release clockwork, and thus operate a 
call, and by the action of these currents on tuning 
forks bells were rung and signals given. 

In another call apparatus two small magnetic 
pendulums, whose rates of vibration are the same, 
are placed in front of separate electro-magnets. the 
helices of which join in the main lipe circuit. 
one of the pendulums is put in motion the currents 
generated by its forward and backward swings in 
front of the electro-magnet pass into the line, and at 
the opposite terminal, acting through the helix there, 
cause the second pendulum to vibrate in unison with 
the former. 

Fig. 4 shows a form of electrophorus telephone 
which acts by the approach of the diaphragm ocon- 
tained in A or B towards, or its recession from a 
highly charged electrophorus, C or D. The vibrations 
of the transmitting diaphragm cause a disturbance of 
the charge at both ends of the line, and thus give rise 
to faint sounds. Perfect insulation, however, is ne- 
oessary, and either apparatus can be used both for 
transmitting and receiving, but the results are ne- 
cessarily very weak. Another form of electro-static 
telephone is shown in Fig. 5. In this arrangement 
Deluc piles of some 20,000 discs each are contained 
in glass tubes, A and B, and conveniently mounted 
on glass, wood, or metal stands. The diaphragme, 
w are in electrical connection with the earth, are 


also placed opposite to one pole of each of the piles, lin 


while the opposite poles are joined together by the 
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line conductor. Any vibration of either diaphragm is Let e = the angle, H G K. 
We have 
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thus capable of disturbing the electrical condition of 
the neighbouring discs, same as in the electro- 
phorus telephone ; and consequently the vibrations, 
_ when produced by the voice in one instrament, will 
give rise to corresponding electrical changes in the 
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other, and thereby 9 in it what has been 
spoken to in the mouthpiece of the former. 

With this arrangement fair results may be ob- 
tained, and it is not necessary that the insulation 
should be so perfect as for the electrophorus appara- 
tas. Fig. 6 shows a form of electro-mechanical 
telephone. Small resistance coils (1, 2, 3, &c.) were 
#0 8 with connecting springs near a platinum 
faced lever, B, in connection with the diaphragm in 
A, that any movement of the latter caused one or 
more of the coils to be cat in or out of fhe primary 
circuit of an induction coil, C, the number, of course, 
varying with the amplitude of the vibrating 
diap . Induced currents corresponding in 
strength with the variations of resistance, were thus 
sent into the line, and could then be made to act upon 
an ordi receiving telephone. By arranging the 
Springs in a sunflower pattern about a circular lever, 
articulate sentences bave been transmitted by this 
method, but the results were very harsh and dis- 
agreeable. 

Fig. 7 shows a form of the water telephone, in 
which a double cell was used, so as to afford con- 
siderable variation of resistance for the very slight 
movements of the diaphragm. The action of the 
apparatus will be readily understood from the en- 
graving, where a wire in the form of the letter N is 
shown, with the bend attached to the diaphragm, and 
its ends dipping into the separate cells, and thus 
made to form part of the circuit when the line is 
Joined to the instrument at a and c. 


Mr. Edison is now conducting experiments with a 
thermo-electric telephone, which gives some promise 
of becoming serviceable. In this arrangement a 
diaphragm of vulcanite is placed in front of a sensi- 

lve thermopile at each end of a live wire, in the 
circuit of which are included low resistance-receiving 
instruments. The principle upon which the appara- 
tus works depends upon the change of temperature 
Produced in the vibrating diaphragm, which Mr. 
on says in much lower, as the latter moves for- 
ward, than in the return movement. Sound waves 
are thus converted into heat waves of similar 
characteristic variations, and the inventor hopes to 


. 


be able, by the use af more sensitive thermo- piles, to 
transform these heat waves into electrical currents 
of sufficient strength to prodyce a practical telephone. 


AN IMPROVED FORM OF MARQUOI’S 
SCALE.* 

(THE attempt by one of the students in the 

Dynamical Engineering Department of the 

University, to invent some form of parallel ruler 

which would line shade cylindrical surfaces, led the 


When | Writer, following out an idea suggested by Marquoi's 


Scales, to the invention shown in the accompanying 
sketch, and described below. The instrument con- 
siats of the following parts (Fig. 1):—1. A white 
wood rag edge two feet long, E F. On one 
edge it is divided into tim. spaces. On the other 
edge a scale of versed-sines to a radius of 4in. is laid 
off. Diameter,8in. 2. A pair of white wood rulers, 
A D and C D, each Sin. long, hinged with an ordi- 
nary rule joint at D, and arranged so that they can 
be opened to any angle under 30°, and held there by 
means of a brass strip, A B, able to turn about the 
pin at A, and sliding under the clamp at C with 
sufficient friction to be held at any point. 

If we take any triangle, as G H K (Fig. 2), and 
laying its bypothenuse, G K, along a straight line, 
G Ki, slide it along this line a distance as GG, = 
K Ki, we eee that the new position, Gi Hi, of the 
line, G H, ie distant from its former positien a per- 
pendicular distance, Gi L = G Gi, sin HGK and 
parallel to it. 

Let a = the required distance apart of the parallel 


es. 
Let 1 i length of one division on the rule, 
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In tho scale shown in Fig. 1, the upper edge of the 
abn, lg edge has been divided into spaces of tin. 


o rule parallel lines $ of an inch apart, we must 
place the hinged rulers at an angle ¢ = 


Thus, r 
i = . Therefore, e = 30°. 5 


sin ¢ = — 
For space = / inch. sin ¢ = 4/13 =/. 
75 ; / J. 
79 
99 


97 
99 97 


Therefore G a 


6 1 


Ko., &. 

Considering now the scale of versed sines, which 
is laid off along a diameter of Sin., for intervals of 5 
of are, and observing that the ratio of tbe distance 
between any two ruled lines to the length of a 
division on the rule = sin ¢; we see that we have a 
means of altering the diameter of the 9 to be 
shaded, and also the distance apart of the shade lines 
in any ratio we may desire. Thus, for a cylinder 
lin. in diameter we have the ratio 


/ = sin & and $ = 7 LI’ 
3% = sin $ and ¢ = 5° 23’ 
„ $in „„ Vig = sin 4 and ¢ = 3° 35 
s Tin. » 39 = sin ꝙ and ¢ = 1° 47 

For intermediate values 4 can be accurately calcu- 
lated or set by approximation, as desired. 

The advantages derived from the use of this scale 
are :—— 

1. The reduction of error. Thus, an error of one 
one-hundredth of an inch on the scale in adjusting 
the rulers becomes, if the angle ¢ = 7° 11’, or sin 
$ = }, one-eight-hundredth of an inch. 


* By Wx. D. Marks, Whitney Professor of Dynamical 
Engineering, University of Pennsylvania, in the Journal 
of the Franklin Inatitate. 


For a Tin. cylinder 


FS) 


_ 2. An exquisite accuracy in spacing of cross-hatch- 
ing, division of lines, or reer of cylindrical 
surfaces, otherwise only attainable by long and 
constant practice. 

3. The sight is greatly asissted, the divisions on 
the scale being so much larger than the distances 
between the lines. 


USEFUL AND SCIENTIFIC NOTES. 


— — 


Synthesis of Isatin and Indigo-Blue.— Baeyer 
has endeavoured to prepare isatin by oxidising the 
CH group in oxindol to CO, but has failed to 
accomplish this either directly or by the introduction 
of chlorine or bromine. He now points out (Ber. 
Deut. Chem. Gesell., 1878, xi., 1228) that the nitro- 
sooxindol, described by Knop and himself, contains 
the nitroso-group in the desired position, and that 
by oxidising the amidooxindol derived from it, with 
iron chloride, copper chloride, or nitrous acid, isatin 
is quite ily prepared. By the synthesis of 
isatin the problem of the preparation of indigo-blue 
from coal-tar is solved, since it was shown some 
time since by Baeyer and Emmerling that isatin 
could be converted into indigo blue. Baeyer has 
found, moreover, that indigo blue can be obtained 
from hydrindinic acid and amidooxindol by the em- 
ployment of phosphoros oxychloride and penta- 
chloride. 

Gilding Metallic Articles.—In the Chemiker 
Zeitung Dr. E. Ebermeyer gives a formula for gild- 
ing metallic articles so as to look like polished gold, 
by simply dipping them into a warm solution. Dis- 
solve ten grammes of gold in forty grammes of 
hydrochloric acid and fifteen mes of nitric 
acid ; stew down, letting as much of the acid escape 
as possible; then throw down the gold as fulminat- 
ing gold by means of spirit of ammonia; filter, and 
wash. In the meantime dissolve one hundred 
grammes of cyanide of potassium in as little water 


EL . 2 


as possible, and then dissolve the gold upon the 
filter with the cyanide solution. Pour this solution 
again and again over the filter until all the brown 
particles are dissolved, when the gilding solution is 
prepared by the addition of one litre of distilled 
water. Into this solution, while warm, dip the 
metallic object to be gilded, and when drawn out it 
will have all the appearance of polished gold. The 
formula for silvering is as follows :—Dissolve 
twenty grammes of silver in sixty grammes of 
nitric acid, and precipitate with a solution of 
twenty grammes of caustic potash in water upon a 
filter, and wash with water; now redissolve upon 
the filter with a solution of one hundred grammes 
of cyanide of potassium in water; then dilute the 
whole to two litres with distilled water, and use 
like the gilding solution. 

Blasting Gelatine. — Nobel, the inventor of 
dynamite, is reported to have devised a still more 
powerful explosive, to which he gives the above 
name. Its composition is 93 to 94 per cent. of nitro- 
glycerine, and 6 to 7 per cent. of collodion cotton. It 
is tough, but may be made into cartridges, cakes, or 
balls, and may easily be cut with a knife or scissor3. 

Large Lenses.— Messrs. Chadburn, of Nursery- 
street, Sheffield, optical instrument manufacturers, 
are now making a couple of spherical lenses which, 
when completed, will probably be the largest ever 
made. Each is 22in. in diameter, eash has in it 
400 square inches of glass, and each weighs over 
1 cwt. They have been made for the Autotype 
Works, Brownlow-road, Ealing, and with them the 
company will be able to take photographs 7ft. long— 
the largest ever produced. There is great difficulty 
in working such a massive piece of glass to keep it 
perfectly free from flaws or scratches, and to get an 
equal polish on it all over. If polished more in one 
part than another it would not be sufficiently accu- 
rate for tho purposes for which it is intended. Each 
lens takes about three months to grind; and, after 
the polishing, care has to be taken to let it cool 
gradually. One of the lenses is finished, and the 
other is in progress, and when finished they will be 

| perfect and unique pieces of work. 
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SCIENTIFIC NEWS. 


— a, — 


T* trial of the Pyx was duly made last week, 
and was, as usual, satisfactory in fact, 
the most accurate pyx made since the new trial 
plates were introduced by the Coinage Act of 
1870. The old complaint of the machinery, 
which is antiquated and almost worn out, is 
renewed ; but there is no intention of replacing 
it until something is definitely settled as to the 
site of a new mint. If the mint is still to 
remain in its old quarters new machinery must 
goon be supplied; but if it is to be removed, 
and it should be if the new bridge is thrown 
over the Thames, the Government will probably 
wait before ordering the machinery. The 
deputy-master of the Mint is forming a classi- 
fied museum of coins, with a view to improve- 
ment in the designs of the dies employed for 
our coins, some of which are the reverse of 
artistic. 

The telephone has been fitted up at Wimble- 
don in the council tent, at the firing points, at 
the meteorological tent, and at the press tent, 
and has worked very well indeed considering 
the number of sounds continually heard on the 
common. Many of the wires are, we believe, 
carried through tubing, which has the effect of 
preventing the telephone wires from transmit- 
ting signals passing on the ordinary telegraph 
wires. 

A bill has been printed which proposes to 
enable the trustees of the British Museum to 
remove the zoological, geological, paleonto- 
logical, mineralogical, and botanical collections 
to the Natural History Museum at South Ken- 
sington. The bill is endorsed by Mr. Walpole, 
Mr. R. Lowe, and Sir J. Lubbock. 


The Pandora has been renamed the Jeanette. 
She was to leave Havre last Monday for San 
Francisco, to refit and prepare for her Arctic 
voyage in June next. It is not yet settled 
whether Mr. J. G. Bennett or Mr. Stanley 
will have the command of the expedition. 


Sheffield is leading the way in the matter of 
sending artisan reporters to the Paris Exhibi- 
tion, and nota few firms are giving some of 
their trusty workmen an appropriate holiday 
by combining business with pleasure. There 
is, of course, plenty of time, but it is to be 
hoped that the arrangement set on foot by the 
Society of Arts will not be hurried at the last 
moment, and so fail in its main purpose. 


A fatal case of poisoning by peach kernels is 
reported from Paris. The child is stated to 
have been less than six years old, and yet he 
had sufficient strength and perseverance to ob- 
tain enough kernels to kill him. We doubt 
the story as we receive it, but it cannot be too 
widely known that the flowers and kernels of 
the majority of peaches are poisonous, and even 
the leaves. Of late years some sweet-kerneled 
varieties have been obtained from Syria, and 
been put into cultivation in this country, and 
it is doubtful whether one ounce of these 
kernels contain so much asa grain of hydro- 
cyanic acid. All members of the genus 
Amygdalus contain more or less prussic acid 
in their flowers and fruits (the latter, of course, 
being the stone); the sweet almond possesses 
& very infinitesimal quantity, but the bitter 
almond and the peach and nectarine contain 
notable quantities in their kernels. The apricot 
is a Prunus, and has, like the plum, a bland 
and harmless kernel. 


A report on the use of steam on the Vale of 
Clyde tramways has been presented by Major 
General] Hutchinson. In the main it is favour- 
able, as the locomotive employed docs not emit 
steam, smoke,’or hot air in quantity sufficient 
to annoy passengers. He proposes, however, 
that the run (13 mile) should occupy 12 minutes 
instead of 9}, iucluding an average of tive or 
six stops, and he would limit the speed to 8 
miles an hour. 


Two prizes have been offered by the faculty 
of Göttingen for the Lest treatises on the 
causes affecting the chemical composition of 
plants of the same species, such as soil, climate, 
K e. They must contain the results of inde- 
pendent research, a critical review of the facts 
known, and suggestions as to the method of 
carrying on the work. ‘The treatises, which 


may be written in German, French, English, or 
Latin, must be sentin before the end of August, 
1880. The prizes offered are 1,700 and 680 
marks respectively —i. s., about £35 and £34. 


Prof. W. Hoffmann directs attention to the 
spontaneous ignition of hydrogen. The pheno- 
menon has been noticed in works where large 
quantities of chloride of zinc are prepared. 
Fragments of the zinc, when very porous, are 
lifted above the liquid during the violent evolu- 
tion of the gas, and act in the same way as 
spongy platinum in the presence of hydrogen 
and air. He, therefore, recommends the pre- 
paration of zinc chloride out of doors. The 
ignition of the hydrogen can be shown by 
treating a few kilogrammes of finely-divided 
zinc with acid. The zinc dust may even ignite 
upon contact with water. 


M. Coquillion has brought a point of consi- 
derable importance to coal miners before the 
Academy of Sciences. He finds that when the 
atmosphere is still, the gas escaping from the 
coal mixes very slowly with the air, and appears 
to form distinct zones. 


Major Ford, giving an opinion as to the 
explosion of dynamite by which two miners 
were killed near Barrow, showed that by 
emptying a dynamite cartridge into a tumbler 
of water the sand fell to the bottom, while the 
nitro-glycerine floated. He pointed out that 
the latter would find its way through the 
fissures in the rock, and explode whenever it 
reached the requisite temperature, whether 
from a blow or from fire. He suggested that 
dynamite cartridges should be charged in 
waterproof bags. 


The distribution of prizes and certificates to 
the working men and women who passed the 
examination on Mr. Twining’s lectures will 
take place at the City of London College, 52, 
Leadenhall-street, on Friday, the 19th inst., at 
8 p.m., when the Rev. Prebendary Mackenzie 
will take the chair. The admission is free, and 
all friends are cordially invited. 


The process of so-called sulphuric saponifica- 
tion was first made known by M. Fremy in 1836. 
In it sulphuric acid is caused to act on fatty 
substances, producing sulpho-glyceric acid and 
sulpho-fatty acids. These double acids, sub- 
mitted to boiling water, are decomposed into 
glycerine and fatty acids. M. Fremy’s hope that 
the discovery would be utilised by candle- 
makers has been largely realised — the old 
method of saponification by lime being aban- 
doned by many for the new method. Hitherto 
distillation has generally been resorted to to 
purify the fatty acids obtained by means of 
sulphuric acid. This is rather inconvenient, 
and M. Fremy therefore counselled the manu- 
facturers to do on a large scale what he has done 
on a small one in his laboratory—viz., either 
previously purify the neutral fatty matters em- 
ployed, or cause the sulphuric acid to act in a 
slow and moderate way, thus dispensing with 
distillation. The suggestion has in some 
quarters been adopted, and at the Paris Exhi- 
bition may be seen solid fatty acids, entirely 
white, obtained without distillation by means 
of sulphuric saponification. 


Wemay here note that a valuable paper by M 
Kopp, on Chemical Industry at the Paris Exhi- 
bition this year, is commenced in the Moniteur 
Scientifique for July. In the same number will 
be found a paper (abstracted from the Italian) 
giving physico-chemical researches on the 
different, allotropic states of hydrogen, by M. 
Tommasi. 


A curious parasitic affection of the hair is 
said to occur in the province of La Canca, 
Columbia. The hairs affected by it present a 
series of small, very hard nodosities or knots, 
invisible to the naked eye, at regular intervals 
of their length. When a comb is passed through 
the bair it produces a peculiar crepitating noise, 
whence the disease is called“ la piedra” (the 
stone). The disease is not contagious. It can 
be cured by greasing the head well. M. Desenne 
has made a microscopical examination of those 
knots, which are resolved into a number of 
polygonal elements, &., and appear to he the 
product of some cryptogam. The details will 
be found in Comptes Rendus. 


The chemical composition and the functions 
of leaves of plants has been engaging the 


attention of M.Corenwinder for some years past, 
who describes his researches ina recent num- 
ber of the Annales de Chimie et de Physique. His 
results are against the common theory that 
plants have two respirations, one by day, the 
other by night, and that these are in opposite 
directions. Briefly his views are these: Leaves, 
in regard to air, have two distinct functions. 
By their protoplasm they constantly respire— 
i.e., absorb oxygen and produce carbonic acid. 
By their chlorophyll, on the other hand, they 
inspire by day only carbonic acid, and 
“expire” oxygen. In early age protoplasm 
predominates in the cells, and there is little 
chlorophyll; thus during this period the respi- 
ratory function prevails over the ohlorophyllian 
function, so that the leaves exhale carbonic acid 
without interruption. As the leaves grow 
larger the protoplasm diminishes, and the 
chlorophyll increases, so that they rapidly lose 
the power of emitting carbonic acid by day, and 
ere long they emit only oxygen. It is, then, 
only by placing them in the dark, or at least 
softening the brightness of the light—.e., sus- 
pending more or less the action of chlorophyll 
—that the effect of respiration can be shown. 
There is thus only one true respiration—the réle 
of the chlorophyll is of a different order; it is an 
act of assimilation. 


The common gold leaf electroscope does not 
manifest its indications very readily to a large 
audience, and the method of projection is not 
always easy. On this account a new lecture spec- 
troscope based partly on the principle of the 
torsion balance, has been devi by M. 
Boltzmann. It is described in Carl’s Reper- 
torium. 


The city of Paris has just expended more 
than 400,000 frants in bringing water into a 
large basin constructed in the Place d’Italie. 
This basin measures 40 metres in diameter. Ite 
fountain, tried lately, attained a height of 13 
metres. According to La Nature, an elegant 
square of circular form surrounds this jet of 
water.’ 


There has been discovered in Algeria, about 
8 kilometres from the port of Oran, a quarry of 
excellent lithographic stone, likely to rival in 
every respect the best stone of the old quarries 
of Munich, which are now exhausted. The 
quarry is at the side of a national road, and is 
said to be of large size. 


The postal wrappers and envelopes in com. 
mon use can, of course, be opened easily by 
loosening the gum with moisture. Postage 
stamps can, in the same way, be dishonestly 
detached. The object of a recent American 
patent (No. 191420, of 1877), by Mr. Fox, of 
Baltimore, is to meet this evil. Two adhesive 
compounds are used—one is applied to the flap, 
the other to the part against which this is 
pressed. The latter, which is not touched with 
the lips or the tongue, is prepared thus :— 
About 2°5g. crystallised chromic acid is dis- 
solved in 15g. water and 15g. ammonia. 
To this mixture are added about 10 drops of 
sulphuric acid, and 30g. of sulphate of cupric 
oxide-ammonia, as also 4g. fine white paper. 
The other solution, for the flap (which is 


' | moistened with the mouth), is obtained by 


dissolving isinglass in dilute acetic acid (1 part 
acid to 7 parts water) over the water bath. 
When the parts of the wrapper, éc., are 
fastened together, the union is so firm as to 
resist all loosening influences, acids, alkalies, 
hot or cold water, or steam; the. wrapper can 
only be opened by tearing or cutting. 


Thesteam elevated railways in the streets of 
New York seem to be amply fulfilling the 
gloomy prophecies that were made regarding 
them. Accidents occur on both lines with 
alarming frequency. Two persons have been 
killed fulling from the metropolitan structure. 
A. workman had his head nearly cut off by a 
locomotive while painting the ironwork. Sparks 
from a furnace have set tire in one case to bales 
of cotton; in others, to awnings in the street 
below; and several persons have been struck 
and injured by objects falling from the track. 
On the thoroughtares below there have been 
numerous runaways, and one person was seri- 
ously injured on leaning out of a street car by 
his head striking one of the supporting pillars 
of the read above. Onthe New York elevated 
line some mischievous boys climbed up by the 
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lattice-work pillars and placed heavy paving 
stones on the rails. The train was greatly 
shaken, but fortunately the guard rails kept it 
on the track. This isa sample of what is going 
on, and it is suggestive to remember that the 
line on which nearly all these accidents have 
occurred is less than five miles long, and has 
been in operation only three weeks. The amount 
of nuisance also connected with such railways 
is now being fully realised. 


The Italian physicist, M. Maggi, stated some 
time since, that in studying the thermal con- 
ductivity in a circular plate of soft iron, placed 
on the poles of a powerful horseshoe electro- 


magnet, he found the curve produced by the! 


fused wax to be an ellipse, whose greater axis 
was at right angles to the line passing through 
the poles of the magnet. It was, on the other 
hand, cireular when the plate was in its natural 
state. This result has been doubted. MM. 


Naccari and Belati, having tried to realise it. 
by a great many different means, conclude that l 


if the effect described be real, it is much less 
marked than M. Maggi stated, and is within 
the limits of possible experimental error. It 
is thought that Maggi, in his single experi- 
ment, did not avoid the abstraction of heat 
caused by the contact of the electro-magnet, 
and that a perturbation resulted, which, 
aniformised through the plate, was manifested, 
in the upper part, by a larger elliptic form in 
the curve of the fused wax. 


If two electric sparks be produced simul- 
taneously at the ends of a short tube smoked 
interiorly, the two explosions give interference 
figures in form of a black ring in the middle of 
the tube. If the sparks are not simultaneous, 
the ring is somewhat displaced. ‘This method 
(M. de Waha has recently pointed out) may 
serve for determining the velocity of sound. It 
may also be used for measuring the velocity 
of propagation of electricity in a conductor 
by causing one of the sparks to be formed at 
the middle, the other at the end of a long 
wire. The method presents some practical 
difficulties. It is necessary to have complete 
symmetry in the extremities of the tube, and 
to suppose that the two waves produced are 
identical. In the case of the discharge of a 
battery, the ring examined in the microscope 
is seen to be formed of several rings, due to 
the oscillating discharge. 


ferred to be separated by an interval of about. 
1 millionth of a second. 


In a recent communication to the French 
Academy M. Tholozan gives some information 
regarding diphtheriain the East, and specially 
in Persia. It seems to have been quite un- 
known in Persia previously to 1869. 


Copying by Photography.—Mr. H. Pellet, a 
French chemist, bas invented a new process for the 
purpose of making photographic copies of machi- 
nery, drawings, plans, maps, &c., in blue lines on a 
white ground. This process (according to La 
Nature) is DEEN er the peculiar property of per- 
chloride of iron, by means of which it is changed 
into protochloride on exposure to light. The 
inventor prepares a sheet of paper by first dipping it 
in a solution composed of 100 parts water, 10 parts 
of perchloride of iron, and 5 parts of oxalic acid. 
This process renders the paper very sensitive. The 
paper can be sized as desired by the addition of 
isinglass, gelatine, or other substances. M. Pollet 
calls paper so treated cyanafor paper, and when 
dried in the dark may be kept for almost any length 
of time. When it is desired to make a drawing on 
transparent paper, the drawing is stretched over a 
dry sheet of the cyanafor and a plate of glass placed 
over this, after which it is exposed to the light. 
When the full rays of the sun in summer are allowed 
to fall on the glass it requires from one-fourth to 
one-half minute to decompose the perchloride of 
iron. The parts, however, directly under the lines 
of the drawing, being protected, do not become 
affected by the light. In winter double this time is 
required, and in cloudy weather from two to six 
minutes. The paper is now dipped in a bath of 
prussiate of potash, the solution being in the pro- 
portion of 16 or 18 of the prussiate to 100 of water, 
and tne perchloride where unchanged becomes blue, 
the changed surface remaining white. The surface 
of the sheet is then freely washed in water, and 
dipped in a solution composed of chlobydric, 8 to 10 
parts, and water, 100 parts, and again washed off in 
1 7 0 when the drawing appears in distinet blue 
ines. 


From the position 
of tbese rings the partial discharges are in- 
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LETTERS TO THE EDITOR 
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[We do not hold ourselves responsible for the opinions of 
yur correspondents, The Editor respectfully requests that ali 
sommunications should be drawn up as briefly as pessible. j 

All communications should be addressed to the Editor of the 
ae Mxrcuanic, 31, Tawistock-street, Covent-garden, 


AU Cheques and Post-office Orders to be made Payabl to 
J. PASSMORE EDWARDS, 

„ In order to 5 reference, Correspondents, when 
spealang of any Letter proviously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which tt appears, 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular . and experience of the 
anture of such a person or such a fonntain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicka: a vice 
from whence great inconvenienves derive their original.“ 
—Montaigne’s Essays. 
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CASSEGRAIN REFLECTOR — “ ASTRO- 
NOMICAL” (?)—MEASUBRING FOCUS— 
THE ZODIACAL LIGHT — JUPITER 
AND SATURN—THE HARVEST MOON 
—PROFESSOR ADAM8’S DISCOVERY. 


1 i AM sorry to say that I am unable to 
give any definite reply to Mr. Godfrey (letter 14527, 
p. 417). Probably the most likely place for him to 
find the paper by the Astronomer Royal of which he 
speaks would be in one of the early volumes of the 
Cambridge Philosophical Transactions. To these, 
however, I have no access in the place whence I 
write, and nothing of the kind spoken of by your 
correspondent occurs in any of Sir George Airy's 
books or papers in my own possession. 

4 Triangle” (query 33367, p. 430) has addressed 
bis question to the wrong periodical altogether. He 
should write to the editor of Zadkiel’s Almanac, 
aud not to the ENGLISH MECHANIC. 


t 
In reply to J. A. W.“ (query 33376, p. 430)“ 
the focus of a convex lens is measured from the side even to our telescopes.” 
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ZETA ORIONIS. 


(14589.]—Has not Mr. Percy Smith (letter 14578, 
p. 448) made some little mistake in the position 
angle of the faint companion to e Orionis? I bad 
considered the measure of this star, on p. 69 of 
Vol. XLII. of the Memoirs,” a misprint for 6°7°. 
(there are, by the way, several misprints in the 
% Temple measures), and bad marked it as such in 
my own copy of the Memoirs of the R. A. S., but 
Mr. Smith’s letter in last week'n ENGLISH 
MECHANIC seems to militate against this assump- 
tion. I have not time now to look up many previous 
measures, so I will only give one or two on which I 
can lay my hand at this moment: 


Herschel 1780°77 : 6°58”, position not extremely exact. 
H. & S. 182314: 7°2°. 

Sm. 183919: 78°. 

Se. 1855°99 : 8°84". 


The variation, if any, seems in the opposite 
direction to that which Mr. Smith’s measures seem 
to indicate. Secchi’s distance of 114” is of course 
absurd, but one can easily see how the mistake has 
arisen. Mr. Smith’s 0°7° is, I think, impossible; 
the registered measure is, however, stated to be the 
mean of six observations, but the number of nights 
on which they were obtained is not mentioned. I 
should be glad if Mr. Smith would refer to the 
original record to see if there is any mistake in 
transcription. Mr. Lockyer eays of this star, in the 
fourth edition of the translation of Guillemin’s ‘* Le 
Ciel,” edited by himself and revised by Mr. Proctor: 
— The small star below ‘the close pair], which the 
late Admiral Smyth in his charming book, ‘The 
Celestial Cycle,’ mentions as a test for his object- 
glaas of 5'9in. diameter is now plainly to be seen in 
a 33in. The colours of this pair have been variously 
atated, Struve dubbing the sixth magnitude, which, 
by the way, was missed altogether by Sir John 
Herschel, olivacse subrubicunda.“ I bave never 
met with Admiral Smyth’s statement in the Cyele, 
and it would be odd if the star was not to be plainly 
seen in a 3łin., inasmuch as Smyth rates it at 10m. 
Sir William Herschel was the one who missed the 
close pair. We are also informed that Betelgeuse 
has recently descended to the sixth magnitude, and 
bat at its minimum epoch of light Mira becomes 
completely invisible, not to the naked eye only, but 
This last mistake has also 


nearest the foeus—z.e., from that opposite to the one found his way into many textbooks, including even 


on which parallel rays are incident. 


With reference to the query (33379) put by X.“ 
on p. 430, Iam unaware of any recorded observations 
of the Zediacal Light of this year (certainly there 
are none either in the R.A.S. Monthly Notices or 
the Astronomical Register); but l have myself seen 
it, and pointed it out to others upon more than one 
occasion during this last spring. I made no record 
of the dates of this, as the phenomenon is so very 
familiar a one to me. I may add that my observa- 
tions were made in England. 


G. T. G.“ (query 33392, p. 431) is mistaken in 
supposing that Jupiter and Saturn will be“ very 
near’? to each other either in 1880 or 1881. In 
1880, for example, Jupiter will come into opposi- 
tion with the Sun at 10 a.m. on October 7th. When 
he crosses the Greenwich Meridian that night his 
R.A. will be Oh. 55m. 39'692., and his Declination 
North 4° 11’ 1°4”. At this time we may take 
Saturn’s R.A. to be Ih. 4lm. 42°8ls., and his 
Declination 7h. 34m. 25°33. North, so that the 
planets will be separated by a considerable interval. 
Again, Saturn comes into opposition with the Sun at 
noon on October 18th, 1880, his R.A. at Transit that 
night being lh. 38m. 28°063., and his North 
Declination 7° 15’ 28°1”; While Jupiter’s R.A. will 
be Oh. 50m. 16°91s., and his Declination North 
3° 37’ 59°5”. This, as may be seen at a glance, 
shows that Jupiter and Saturn will have separated 
during the interval between their respective opposi- 
tions. Turning now to 1881 we do find that at 1 
p.m., on April 22nd, Jupiter will be in conjunction 
with Saturn. At this instant, however, Jupiter will 
be 1° 18’ North of Saturn, so that the idea of getting 
them both into a telescopic field, whose diameter 
subtends an angle of 40’, is a wholly visionary one ; 
even were it not the fact that Japiter is on the 
Meridian almost precisely at noen on tbat day. 


% X.“ (query 33395, p. 431), may find the date 
of the Harvest Moon for any year, by remembering 
that it is the Full Moon which falls nearest to the 
Autumnal Equinox, either before or af ter it. In 
1878, the San enters Libra at 4 a.m. on September 
23. Now the Moon will be full at Zh. 49 4m. p. m. 
on the 11th of September, and again on the 11th of 
October at Sh. 544m. a.m. The former date is 
actually the nearer to the Equinox; and, therefore, 
the Full Moon of September 11 is the Harvest 
Moon. 

Pending the appearance of the suppicmentary 
number of the R A.S. Monthly Notices, I should 
recommend “J. E. A.“ (query 33130, p. 457), to 
buy the Astronomical Register for July, published 
by Potter, 31, Poultry, London. In it he will find 
a lucid précis of Professor Adams’s paper, together 
with a report of the discussion which followed it. 


A Fellow of the Royal Astronomical Society. 


those of Arago and Webb. Herbert Sadler. 


SOLAR OBSERVATION—JUPITER. 

114590.]—MR. B. TEMPLAR’S method of solar ob- 
servation is very good, when, as he says, several are 
going to observe at once; but for a single observer 
I must say a camera, in some form or other (prefer- 
ably that of a lightly made cone), is best, for then 
the absence of extraneous light brings out the spots 
ao much better, and exhibits the mottling on the 
dise. The camera may be advantageously sup- 
ported on an arrangement like that proposed by 
Mr. Templar. : 

I glanced at Jupiter a little before 13h. on July 
3, and was strack with the increased darkening of 
the equatorial zone since I last observed the planet 
with my 2tin. last September. On July 6, under 
very fine definition, I found the tint of the equatorial 
dark belts very easy, to my ne small surprise. 
colours were especially easy when a light cloud 

assed over the planet. As during last year, the 
N. belt exhibits most colour. The approach of I. 
and II. satellites on this evening was very interest- 
ing: to me they appeared as one star. Can any one 
tell me the distance separating their centres when 
nearest to each other ? F.C. Dennett. 


WOTES IN TRAVELLING. 


(14591.}BrroreE leaving England at the end of 
May I noticed that a discussion had been going on 
in the columns of the ENGLISH MECHANIC respecting 
the possibility of seeing the reflection of a rainbow. 
I am glad that the foreign tour, from which I have 
not yet returned, has enabled me to give direct testi- 
mony to the fact. On June 18th, as I was coming 
back to Lucerne from an expedition to the site 
of the fearful avalanche which destroyed the village 
of Goldau, I noticed a beautiful rainbow on the 
opposite side of the bay of Kussnacht, which, as many 
of my readers may beaware, is an arm of the angula 
shaped lake of Lucerne. The shadow of the hill 
aloug the lower part of which our road passed, and 
behind which the sun was declining, was t 
across the lake so as to cut off the bottom of the 
rainbow, and to cause an interval between the end of 
the bow and its reflection, which was N 
fresh and vivid, and even the reflection of the pin 
and green of the outer bow was at one time dis- 
tinctly perceptible. It was interesting to remark 
that when after a time the lake became co ruffled as to 
intercept entirely any distinct image of the opposite 
shore, the reflected rainbow was equally as con- 
spicuous as before. A less intelligible pecaliarity 
was the fact that, unless my eye greatly deceived me, 
the object and the image, had they been “ produced 
to meet, would not exactly have coincided so as 
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to form a continuous aro, the reflection falling 
nearer to the centre of the circle by perbaps 1-8 to 
1-10 of the breadth of the bow. I do not know 
` whether this may have arisen from the change of 
angle which exhibits a bow to every eye—even in 
the same head, but no other explanation has 
occurred to me. The whole phenomena lasted for a 
considerable time. . 

As on many previous occasions I was impressed by 
what must strike even the most careless observer— 
the deep darkness of the nocturnal summer sky. This, 
of course, arises from the diminished northern lati- 
tude, which leaves but a feeble trace of twilight 
beneath the pole, but its effect, in conjunction with 
the greater purity of the air, is much more decided 
than might have been expected, the Galaxy and a 
multitude of minute stars being brought out in 
beautiful and, to us, unwonted brillianey—a mar- 
vellous advantage to the Swiss or Italian astro. 


nomer. 

On the night of July 22 there was a magnificent 
thunderstorm over the S. end of Lago Maggiore, 
which I watched for a considerable time from the 
hotel at Stresa. The distance being probably from 
5 to 10 miles, the thunder was never loud, but the 
flashes which followed each other in rapid succession 
were very interesting in character. In three several 
directions the clouds were glowing like fiery fur- 
nacee, and frequently with an obvious mutual com- 
munication. As usual, tbe majority of the flashes 
were mere illuminations of the surrounding clouds 
by discharges out of sight, but frequently the narrow 
undulating ribbon of dazzling flame exhibited unmis- 
takably its true nature. Very few indeed of these 
descended to the earth. I noticed only one. They 
seemed to be those discharges from cloud to cloud, 
the production of whicb in auch rapid and prolonged 
succession it is so difficult to understand. On 
several occasions the form of the flash was most 
remarkable. Once I saw several long sinuous 
atreaks—I believe three—all of the same pattern, 
slightly diverging from a focus out of sight, and 
reminding one strongly of the thunderbolt ’’ of the 
image of Jupiter Tonans. On the other hand some 
discharges were more like very sbort sparks. But on 
the whole, nothing that I saw gave me the impres- 
sion of anything like brush” or ‘‘glow’’ dis- 
charge, all the wide extended sheets of paler flame 
appearing to be nothing more than reflections of 
actual disraptive discharges hidden bebind denese 
volumes of vapour, and such, from the observations 
of many years, I am inclined to think, is at least the 
general explanation of what is termed ‘‘ sheet light- 
ning.” Another thing I noticed, with which I was 
previously familiar—that, notwithstanding theo- 
retical considerations, the direction of the flash was 
occasionally very perceptible. How this is to be 
explained I do not know, but the impression upon 
the eye was frequently very distinct, and one curved 
flash appeared to dart upwards as evidently as 
others in an opposite direction. Having an excel- 
lent pocket spectroscope with me, by Browning, I 
made considerable use of it, though after a grudgin 
fashion, as it interfered with my Ai 
enjoyment of the exceeding grandeur and awful 
beauty of the display. The spectrum was, I think, 
invariably continuous, but once, probably when the 
slit happened to receive the direct flash, a bright 
band stood out conspicuously in the green, and on 
some other occasions the spectram seemed to be 
crossed by a number of brighter lines. 


Bonn, 11th July. T. W. Webb. 


MECHANICAL POWDER ON STREET 
TRAMWATS. 


[14592.]— Wr were once indebted to a Mr. 
Robert Crickmer for some very interesting com- 
munications, and in one of them he referred to steam 
carriages for common roads; would it be too much 
to ask this contributor to assist us with his expe 
riences and views, now, on above similar subject? 
I may here suggest that there are many who are 
much surprised to bear of the light pressures and 
thin metal used in the boilers of Hancock and Ogle 
—say half a century ago. And a reference in our 
easly to these points by a qualified contributor 
ike Robert Crickmer, would, I feel sure, convey 
interesting information to many hardly aware of 
what our predecessors worked up to in those days. 


F. W. 8. 


THE WAY TO JOINT A BELT. 


(14593. —Ir ‘* Chelt, letter 14531, after thinning 
the ends of the belt will cement the surfaces and 
hold them pressed together until the cement is set, 
and then stitch them in the way he deacribes, he 
will have the best possible joint; but this cannot be 
done in making the closing joint of a belt in position, 
because of the time required, and often the operator 
bas a joint to make when he is mounted on a ladder. 
The following plan I saw in use in a bobbin mill 
some years ago. I was told it was the best for their 
use, where the spindles made about 6,000 revolutions 
per minute. Ihave since used it with success, and in 
cases where a thin belt passing over a small pulle 
at a high speed, and doing light work, has to be aed. 


I believe it to be unequalled; it passes over the 
smallest pulley with perfect ease, and can be made 
in less than half the time required to make an 
ordinary spliced joint :—Place the ends of the belt 
to be joined as in Fig. 1, and with an awl make a 
row of holes at a, through both ends ; then take 
about half a yard of strong twine (in some cases a 
lace or gut is best) and draw half the length through 
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the first hole, then pass each end of the twine through 
the second hole, one end to the right and the other 
to the left, and draw both tight at the same time, 
and so on until the last hole is reached, when one 
end only of the twine is passed through; the two 
ends of the twine are then knotted tight together 
and the excess cut off. Fig. 2 shows the joint when 
the belt is stretched. Fig. 3 shows it passing over a 
small pulley, where it will be seen that in the act 
of bending over the curve there is no friction 
between the lace and the belt, and this is the reason 
of its superiority over other methods, where there 
is always more or less friction between the lace and 
the belt when bending over a curve. Another advan- 
tage is, thatin this system the lace does not come 
into contact with the pulley, so that whatever fric- 
tion or slipping may take place between the belt 
and the pulley, the lacing is perfectly unaffected by 
it. W. H. B. 


A HANDY FRET-SAW MACHINE. 
rena Fi INCLOSE a pho ph of a fret-saw 
machine Í have made, and which I find a very use- 
ful addition to my workshop. It can be fixed either 
upon the lathe bed and driven from a pulley upon 
the crank shaft, or it may be fixed upon a bench 
and driven from ay source of power. I drive it 
about three hundred strokes per minute, and can 
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cut baywood lin. thick without difficulty. In saw- 
ing fretwork I cut through several thicknesses at 
once, which is not only a saving of time, but in 
delicate work lessens the liability of breakage. I 
can also cut brass gin. thick. I use any kind of 
saw suitable for the work I am engaged upon, 
from the finest German to a strong coarse one. The 
machine is co simple that an explanation is hardly 
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requisite. The only part that may require any 
explanation is the following :—From a stud, A, on 
slide, B, is an indiarnbber band, C, passing around 
a knob, D, cast on cap, E; this band acts as a 
spring, and is of sufficient strength to draw up the 
slide, B, &o.; by so doing all backlash or shake 
of crank pin, F, and stud, H, are got rid of, so that 
when the saw is at work there is little or no rattle. 
The saw being well strained, and the frame moving 
in a straight line, makes the cut clean and square 
through the wood, which is not the case in many 
of the small machines I have seen, which are little 
better than toys, as they will not cut wood more 
than din. or jin. thick, and even then the path of 
the saw is rather uncertain. I may add in eonclu- 
sion that all the sliding parts were erat in my 
planing machine, illustrated on p. 418 of this journal. 


W. T. O. 


ON THE APPLICATION OF THE GAS 
ENGINE AS A MOTOR FOR STREET 
TRAM CABS. 


[14595. Ir the gas-engine can be successfully 
applied, in an engineering sense, to the propulsion of 
tram cars, the following advantages may reasonably 
be expected to result, in comparison with the em- 
ployment of steam: — Ist. A saving in the dead and 
non-paying weight to be carried, by dispensing with 
the boiler and water tank and contents, and the 
tank for condensing exhaust steam, and the coke-box 
ani its contents. 2nd. Saving of the space occupied 
by the boiler, &c. 3rd. As there is no fire to be 
urged, so no noisy blast-pipe or troublesome blowing 
fan will be required. 4th. The total absence of 
smoke or vapour discharged into the air. 

Against these a gas-holder will be required similar 
to those used for lighting railway-carriages, or, what 
I think will be preferable, the employment of strong 
movable spherical vessels to contain the gas in a 
highly-compressed state. I assume that the weight 
of the gas-engine will be about equal to that of the 
steam-engine proper of the same power—also that 
the spaces occupied will be about equal. Taking the 
case of a car that requires on starting the applica- 
tion of three horses’ power, if propelled by a gas or 
steam engine, a somewhat greater power will be 
needed, because of the increased dead weight. To 
be on the safe side, sup that a power of four 
borses has to be applied at times of emergency 
although probably an average of not more than two 
and a horses will be expended. I observe in 
your advertising columns that a respectable firm 
state that their silent gas-engines work at the cost 
of ld. per horse per hour, with gas at 4s. per 1,000 
feet, but gas of good illuminating power is sold in 
some towns at 2s. 6d. per 1,000ft., and probably gas 
of inferior illaminating power, but serviceable for 
motive power purposes [is carburetted hydrogen 
more or less valuable as a motor than the same 
volume of pure hydrogen gas f] can be made at a 
much cheaper rate, probably not more tban 2s. per 
1,000ft., including cost of compression aad storage. 
At this rate, the car averaging two and a 
horses’ power, will only cost in gas 14d. per hour— 
a rate more economical than any small steam- 
engine I have yet had to do with. As to wear and 
cost of maintenance, that can only be determined 
by actual working, but stationary gas-engines have 
been found to cost little more in maintenance than 
steam-engines. On the whole I think that the use 
of the gas-engine for propelling street cars is worth 
the attention of engineers and Bin gaia x he our muni- 
cipal authorities, and the gen 8 25 


THE MONOPOLY IN LAND AND 
SCARCITY OF HOUSES FOR THE 
WORKING CLASSES IN SCOTLAND. 


114596. — Brroxꝝ the present general depression 
in trade, when the British workman was often 
referred to as the most favoured in Europe in 
reapect of the amount of wages paid to him, no 
class grudged tbat prosperity more than the land 
proprietors of the country. To catch a share of the 
general prosperity, and much more than a fair share 
of the same, proprietors of feuing stances (or build- 
ing lote) in the neighbourhood of towns demanded a 
price for such equal to double that which was asked 
for the same article at any other period. 

In several instances which have come under my 
own observation the price asked for building lots in 
the suburbs of thriving little towns in the north of 
Scotland is now more than three times the price 
paid for the same area ar Sar t eighty years. 
Building lots which used to for £3 per fall 
are now offered at £13 for the same, giving fewer 
privileges than those enjoyed by those holding under 
old charters in perpetuity. 

The philosophy contained in the saying doing 
with your own as you please is well understood by 
the landed proprietors of Scotland. Highland glens 
have been depopulated in the midland and northern 
counties to make room for the red deer; no doubt 
considerably benefiting the individual proprietor in 
respect to increase of rents; while, at the same time, 
the lord of the manor, or the superior ef burgh or 
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town, holding tenaciously to their feudal rights and 
eustoms, put their own value upon suburban lots 
eligible for feuing purposes; practically saying, 
„take them or want them; such is my price, and the 
monopoly which I enjoy as a land proprietor I dare 
any possible Government to interfere with.“ 

ith such an incubus as this pressing upon the 
industry of a country, where is the possibility of 
escape? If the wages of the working classes are 40 
per cent. better than they were some 40 years ago, 
while house rent, local taxation, and the more neces- 
sary articles of consumption have been advanced in 
the same proportion, where are the advantages 
5 150 by the wages-receiving portion of the com- 
muni 

During the season of prosperity the working class, 
by industry and frugality, manage te get on com- 
fortably; but, when a com mercial crisis comes, they 
are the first to feel the change, and in no way so 
much as in the fact that, while the market prices of 
many necessary articles are less, the house rent is 
still the same. The prices now asked for building 
Jots in towns are such that it is altogether impossible 
to construct houses for working men and make the 
undertaking profitable from the return of rent. 

Under such conditions building operations have 

me fewer, and the working classes are crowded 
into houses with small accommodation and high 
rents. The “superior,” the term in Scotch legal 
phraseology for landlord or feudal proprietor, having 
once fixed upen a price for the 0 on his estate, 
suitable for building purposes, never afterwards takes 
into consideration the effect that such a course must 
necessarily bave upon the class directly affected by 
the effect of the most unjustifiable monopoly existing 
in our country. 

How long such an injustice as this is to be tole- 
rated by the working class of the country it is 
impossible to say; only, to the more intelligent of 
that class, the social and political power of trade. 
unions seem very insignificant when compared with 
335 old and well-established union of British land- 
ords. 

The present depression of trade is said to affect the 
whole civilised world, and in every centre of indus- 
try in the country manufacturing and commercia, 
enterprise is more or less paralysed. To revive trade 
to stimulate industry, to advance science, and to 
extend our commerce, let the monopoly in land in 
Great Britain be for ever abolished. 

I believe I am justified in calling your attention to 
this subject, knowing that the ENGLIsH MECHANIC 
is well known to many of the worthy sons of labour, 
and that, by your permission, many of its readers 
may have an opportunity of considering a question 
which I have only here suggested as one well worthy 
of their attention, and one in which they are deeply 
interested, in respect to the power which it exercises 
over every effort which they may make to better 
their condition or advance the social and industrial 
laterests of the country. Pioneer. 


MICROPHONES. 


(14597. —SUryYERING from a severe attack of 
microphomimania, I have been trying my hand at 
the work of making a microphone or two, trying 
different methods iz the endeavour to arrive at the 
simplest and best. I venture to offer your readers 
the result of some days’ work. I think that no one 
following the directions I now give will fail of success. 

Go to a toy-shop and buy a child’s toy tambourine. 
Take a thin piece of white pinewood, say 2in. by 
ljin. With a pair of scissors cut a piece of thin 
sheet conper abont gin. broad, 2in. long. Keep one 
end b „ cut the other by takiog off the corners 
to a blunt point, drill a hole towards the broad end 
large enough to take a small brass screw, at the 
other end another hole, but only large enough to 
receive the end of small copper wire. Place this 
piece of copper thus shaped in a hand vice, and turn 
up to a right angle the pointed end to the height of 
half an inch. Now take another piece of copper 

late the same breadth, a little short of an inch in 
ength, turn up one end in the same way. Bore a 
hole in this to take brass screw, get a piece of 
carbon, file it to lir. long, Jin. broad, 2-8ths deep; 
drili hole through it for screw. Now place this piece 
of carbon across the larger piece of copper plate, and 
screw it firmly on to the board, passing, of course, 
through the plate. 

Take the other piece of copper and screw it to the 
board at the other end. Two very smali blocks of 
wood may now be cat, into which fix binding screws. 
With coajulise fix these one at each edge of the 
tambourine, and then by the same process fix the 
board in the centre with its two ends towards the 
binding screws. When thoronghly firm bring a 
thin copper wire twisted into a helix, through the 
hole in the upright and twisted firm to that hole. 
Bring the other end round the screw of the binding 
screw, and screw it well down upon it. You have 
thus connection with the carbon plate. Take a small 
file and cut a nick in the centre of the upright at 
the other end of the board, just deep enough to carry 
a piece of stout brass wire. Connect the copper in 
the same way as the other to the binding screw in 
a line with it, the distance between the two copper 
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plates on the board being about half an inch. You 
have only now to cut a piece of stout brass wire, 
which, falling into the nick shall, by another nick in 
iteelf, so balance, that one end filed to a knife edge 
shall just touch the edge of the carbon. 

This is a long story to tell of what, when seen, is 
very simple. As to the effect, although I have pur- 
chased some microphones from well-known makers 
and found them very good, for a large field, for fly 
walking, &., the tambourine I find far the best. If 
the tambourine was supported on four pieces of oak 
I think it would improve it. 8. G. O. 


114598. TRx following is the description of a 
microphone which I have found to transmit the 
human voice as well or better than any I have 
made or seen. Talking 12ft. or 15ft. away from it 
can be heard with great distinctness, and a watch 
placed on the box can be heard equally as well, 
though I cannot hear a fly walk, nor have I been 
able to, with any I have made or seen, and I have 
made all those described in your paper. Ona thin 
wooden box 10in. in length, and 6in. in breadth 
and depth, I place two hard pieces of gas carbon, 
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lin. square, A A, Sin. apart, and connect them with 
the binding screws, B B, at the end of the box. I 
next take a piece of iron wire (not too strong) and 
make an upright rod, C; from this is suspended a 
piece of copper wire, D D, with the ends well 
sharpened and turned slightly downwards, just long 
enough to rest on the middle of the blocks of 
carbon. It is beat 1 on a very fine filament 
of silk. It is almost better to make small holes in 
the blocks and allow the ends of the wire just to 
rest in them. It requires some little care to raise 
this wire, bat it quite repays any one to spend a 
little time over it. In front of this wire I gluea 
piece of card 2in. square, E; I then inclose all the 
working parts in a box, F, with a hole opposite the 
middle of the card, and when you are talking to it 
you must direct your voice to the hole. A piece of 
carbon will do instead of the wire, D D, but I think 
the wire is best. 

Birmingham. 


oe 


J. F. H. Edwards. 


14599. —I PROPOSE to give, as briefly as possible, 
an account of the results of some experiments I have 
made with various forms of microphones, premising 
tbat I do not pretend to be anything more than the 
merest amateur. All my microphones and telephones 
Ihave constructed myself chiefly from information 
ape from your journal. have the ordinary 

orizontal and vertical ones chiefly in use, and my 
experience is in favour of the latter (oscillating) 
form, from the facility of adjustment by means of 
small weights, springs, or indiarnbber bands, to 
the various descriptions of sounds it is desired to 
transmit. 


BATTERY C 


W 
C TELEPHONE 


The weaker the battery power, within a reasoaable 
limit, the clearer seems to be the tone and the 
better the effects generally. I use with the best 
results a battery composed of a piece of zinc and a 
piece of carbon, each scarcely the size of the little 
finger, separated by a piece ot cork, and placed in a 
small tumbler with a very weak bichromate solution 
(about a large tea-spoont ul). The pile microphone, 
with a similarly weak solution on blotting- paper 
appears to me to give excellent results (especially for 
articulate sounds), but at any rate, aa 1 have con- 
structed it, it is troublesome to handle, from the 
Lecessity of removing the zinc whea notin use. 

A succession of microphones connected together on 
one board in this way I found to have neither better 
nor worse results than a single one. 
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The pencile, A, are fixed in the usual way, the 
others, B, simply lean from block to block. The 
letters C indicate the carbon blocks, which are glued 
to the board, with the exception of the first and last 
of the series, which are fastened with the binding 
screws leading to the battery and line wire. Theo- 
retically I think this arrangement should be 
efficacious. MeN 

I have produced sounds, but not of great distinct- 
neas, from a microphone coustructed in the follow- 
ing manner :—I took off the sound-box containing 
the diaphragm from an ordinary telephone, aad sup- 
ported it on two little uprights in such a manner 
that a carbon pencil hanging downwards from the 
centre of the diaphragm came almost in contact with 
a globule of mercury contained in a depression in a. 
small block of carbon placed beneath it. The dia- 
phragm and carbon-block being connected so as to 
form part of a circuit with a battery and telephone, 
on speaking loudly to the diaphragm sounds were 
transmitted, but not very distinctly. 

For the information of your correspondent, 
“L. B. B., who writes to you on Singing 
Microphones,” I may tell him that I was startled by 
exactly the noise be described. This was on last 
Sunday fortnight, the day of the great thunderstorm. 
There was no apparent cause for the sound, which 
could be heard plainly throughout a large room, and 
I can only attribute it to the state of the atmosphere 
acting inductively in some way. A slight touch on 
the pencil of the microphone would stop it at once. 

A cheap and effective apparatas to call attention 
is, I think, a desideratum amongst telephonists. 
Allow me to describe one I have constructed, which 
for power and cheapness will be difficult to equal. 
A small tambourine (ponhit at a toyshop for 3d.) 
is screwed at right angles toa . In the centre 
of the skin is glued a strip of ferrotype plate or tip 
(so called) in such a way as to form an armature for 
the poles of a small electro-magnet placed close in 
front of it on a suitable support glued to the base- 
board. A battery and contact-breaker complete the 
apparatus. The battery I have described above, 
with plates 2łin. x 14in., is quite sufficient to pro- 
duce noise enough to rouse the seven sleepers, and 
single taps or combinations may be given with 
greater ease than with an ordinary electric gong. 
Simple forms of contact-breakers will readily sug- 
gest themselves, and the whole may be made for— 


8. d. 
Tambourine ... 55 oe œ. 0 3 
Electro-magnet (Second hand) .. 2 0 
Bat 797 ii a 5 „ 0 8 
Contact- breaker, nominal, say, 0 4 
Total eee eoo eee eee 3 3 


length of wire, 50 yards. To produce similar results 
with an ordinary electric 


and two Léclanché’s 
would surely cost £1. 


I may add that on inserting a microphone into the 
circuit instead of the contact-breaker, my tambou- 
rine gives out the ticking of a clock (at the other 
end of the line) loud enough to be heard several 
yards distant. Speech and singing it also repro- 
duces tolerably well, and J have no doubt that with. 
more care in construction, and a smaller and more 
tightly stretched membrane, a sensitive telephone fit 
for using with microphones could thas be made for, 
say, half a orowa. 

{a conclusion I may say that, with regard to the 
microphone generally, I have been struck with the 
fact that similar effects do not always follow similar 
means employed. I mean as regards battery power, 
diseance of the speaker from the instrument, pres- 
sure on the carbons, &c. I could easily enlarge on 
this, but perhaps others of your readers have noted 
the same inconsistencies, and may be inclined to cor- 


roborate this statement by facts within their own 
knowledge. Innuit. 


[14600.]—I~ experimenting on one of Mr. W. J. 
Lancaster’s pile microphones, which that gentleman 
was good ple de to send me, I fiod that by holding 
a piece of wood, wire, or indeed any solid substance 
on the top carbon resonator with the tip of the finger 
the noise of the blood coursing through the veins 
can be heard most distinotly. At first I thought the 
sound was caused by the hum of the traffic in the 
street, but on repeating the experiment in the dead 
of night, and pressing the object held with two or 
three fingers, the sound was proportionately in- 
creased. I do not think this has been noticed before. 


Charles W. Quin. 


[14601.J—“ L. B. B.’s ” letter (No. 14548) 
attracted my attention as describing a mest won- 
derful discovery due to bis wonderful works, 
until on reading it through I saw tbe mistake and 
difficulty L. B. B.” was labouring under, and 
about which I should like to make a few remarks, 
trusting that they will put him right, as well as any 
other of your correspondents who bave heard the 
same phenomenon, and who are not looking in the 
right direction for its elucidation. I will presume 
your correspondents are well acquainted with Tre- 
velyan’s Rocker,” which is an instrument capable 
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of converting heat into sound (see Prof. Tyndall ’a 
“ Heat, a Mode of Motion“), and also with the mag- 
netic tick of an electro- magnet, which is due to the rapid 
molecular motion in the magnet or soft iron core, 
whenever the current is suddenly increased or cirenit 
made, the effect of which is to increase their lengths 
and diminish their section. Tho singing heard by 
„L. B. B.” and “the admiring friends” was a 
compound noise due to two causes having a common 
source—viz , the rapid vibration of the carbon 
pencil (which had a very delicate and sensitive 
adjustment depending on the pitch of the note) 
which caused an intermittent flow of electricity 
through tbe microphone and telephone, as well as 
the magnetic tick of the latter's magnet, produced 
by the making and breaking of the said current. 


My explanation is as follows :—Supposing the 
carbon pencil to be in this certain state of fine 
adjustment or balance (I am not prepared to specify 
it), and that by some slight extraneous cause it is 
slightly displaced. On resuming its normal position 
the circuit is made, and the current established. At 
the same instant a spark is fermed at the point, 
of contact, and heat is evolved. Carbon being a bad 
conductor, such heat is confined to the neighbour- 
hood of the point, which causes it to expand. and 
a little nipple to jut out, so throwing the pencil up 
and causing a fresh point to come in contact with 
the block, which in its turn is thrown upwards so 
that the pencil keeps up a rapid tilting from point 
to point. At the same time an intermittent electric 
current is sent through the circuit, which gives rise 
to the magnetic tick of the telephone’s magnet. The 
combined effects of these act on the diaphragm. 


My microphone has the sonnding board horizontal 
and parallel to the stand. Upon this soundboard is 
placed the carbon pencil and block, the former being 
suspended by a small brass axle in brass bearings. 
When it sings, which I can make it do by proper 
adjustment, on slightly pressing the pencil witha 
slip of paper, and drawing it gradually along from 
the centre outwards, the vibrations of the pencil 
get quicker and quicker, the note at the same time 
rising in pitch, a tap on the floor, a breath of air or 
other slight disturbing actions are sufficient to either 
throw it in or out of adjustment. During one of my 
experiments, and while this singing was going on, I 
took off the mouthpiece and diaphragm of the tele- 
phone, and heard the same pitched note, but very 
much fainter, this being solely due to rapid altera- 
tion in the molecular structure of the magnet. I 
repeated this experiment with three other telephones 
and got the same result. If the microphone be ina 
dark room, little sparks can be distinctly seen, vary- 
ing in position. I think that these facta conclu- 
sively prove the accuracy of my explanation. 


G. Goodwing. 


{14602.]—I HAVE found my microphenes act as 
“L. B. B.’s” (let. 14548), only the note was not 
always constant. It only occurs with the delicate 
ones, and is caused by a make and break of contact 
with the carbon point. The most delicate one I 
made was a round pencil of gas carbon, pivoted like 
that of Prof. Hughes (p. 256), with a smail, fine 
needle fixed on the top of one end with shellac, for 
weighting, which was done by aticking small pieces 
of bread crumb on the point. The singing in this 
was very annoying when nicely adjusted, so I tried 
it in the night. When set oscillating it would sound 
at the telephone, tap tap, quicker and quicker, till 
it reached a note, then gradually died away. It took 
up the vibrations of an approaching train or a 
market cart long before I could hear them, and 
began to sing. I think this shows it is a very 
rapid break in the current—the wire, perhaps, in 
some cases communicating the vibrations to the 
microphone. Pimpernel. 


(14603 -—THE` somewhat curious phenomenon 
mentioned in letter 14548 was experienced by me a 
few weeks ago. I first heard the peculiar humming 
sound while investigating a certain idea. I had a 
piece of fine copper wire (No. 35) tipped with pow- 
dered graphite, and damped with oil, resting hori- 
zontally between two carbon blocks, and the whole 
‘arrangement inclosed in a small oblong box, var- 
nished black inside, and having a glass cover. This 
was placed in electrical circuit with a Bell’s telephone 
and six Léclanché cells. On completing the circuit 
I got a white flickering spark, which, to my astonish- 
ment, changed into a pleasing tone, and swelled out 
so much that I could hear the note some feet away 
from the telephone. I tried to ascertain the cause, 
and found that the white fickering spark had 
dwindled down to a very minute and steady red 
spark. I have heard the same tone when a carhon 
pencil has been between two carbon blocks. The 
tone probably arises from a uniform succession of 
sparks, because when the spark flickered—an indi- 
cation, no doubt, of some irregular movement—thea 
jarring sounds were heard, but when the apark was 
small and steady the tone was audible, and a simple 
tone depends upon continuous rapid and isochronous 
vibrations. J. Probert. 


MAGIC SQUARES. 


[1160 f. JI HAVE heen interested to see this sub- 
ject again diseu-sed in your columns, and hope that 
more iuformation will be elicited about thoae curious 
combinations of numbers which forma sort of mathe- 
matical recrestion. 


There is one curious property of the squares which I 
do not see mentioned by any of your correspondents. 
In any square of n figures in a side, either natural 
or magic, the sum of any pair of numbers equidistant 
from the centre and on a straight line passing 
through the centre is constant and equal to ( + 1). 
Take, for instance, the magic square below, the 
centre of which I have marked with a #:3 + 142 
= 145, 58 + 87 = 145,74 + 71 = 145, éc., and 
145 = 127 + 1. 

In the absence of any really mathematical treat- 
ment ef the question, this property will assist us in 
the formation of magie squares. By the following 
method it is easy from a natural to construct a 
magie square of n figures in a side, where n is 
divisible by 4. Draw horizontal lines so as to cut off 


5 rows at the top, and the same at the bottom; also 
draw vertical lines to cut off 4 vertical rows at each 


side. This divides the large square into 5 smaller 
squares and 4 rectangular pieces. Leave the 5 
squares untouched, but make every figure in the 
rectangles change place with the one directly opposite 
to it—that number which together with it makes up 
(n? + 1). I give a square of 144 numbers formed 
in this way :— 


1 2 38141 MO 199 138 137 136)10 11 12 
13 11 ences 15 12% 128 127 126 125 121 22 23: 21 
25 i 26 27117 116 115 11 113 112 31 357 36 
108 107 106 40 41 42 43 4 45 9 28. 97 
96: 95 94082 153 51. 55 56 57 87 831 RS 
81 83 d 61 6S 63 67 GS: 6075 74. 73 

: . a 

72 171 70 76:77 78 79 0: R163 62: 61 
6 50 58 88 f 8 90 9L 92! 90 51 55. 49 
48 47 46100 101 102 193 104 105 30 33 97 
10 110 11 2 .. a 807 2ͥ 2118 14% 120 
21 5122 123 21 20 19 13 17 16130 1311 132 

5 CCC re ree see 
133 134 135 9 8 7 6 5 4133 154 135 


It is needless to point out the properties of these 
and similar squares: any one can discover many 
curious relations in them. For instance, each of the 
diagonals is formed of numbers in arithmetical pro- 
gression, with common differences of 13 and 11 
respectively—i.e. (n + 1) and (n — 1); a property 
also possessed by the natural square. Again, if 
smaller squares he cut out of the centre of the large 
one, as by the dotted lines in the diagram, each of 
these squares will possess many of the magic pro- 
perties of the large square. 


In making magic squares, we may use, instead of 
the natnral numbers, any series in aritimetical pro- 
gression. For instance, we may multiply or divide 
all the numbera by any factor, or we may add or 


subtract any number to or from all of them. Thus, 
from the simple square— 
8 1 6 
3 5 7 
4 9 2 
we may obtain such squares as — 
24 3 18 25 4 19 
9 15 21 and 10 16 22 
12 27 6 13 28 7 
which are poasessed of similar properties. Or, as 


Mr. S. Jewsbury points out on page 416, we may 
substitute a series in geometrical progression as— 


256 2 61 
8 32 128 
16 512 4 


when we shall find that the continued product of 
every row— horizontal, vertical, or diagonal—is con- 
stant — viz., 32768. The reason of this becomes 
apparent when we write the square— 


2°. 2h. 28 
3 
21 29 22 


and remember that in multiplying together powers 
of the same number, we add the indices: the G. P. 
square then reduces to the simple magic square of 
1 to 9, as given above. 


I think it would interest others beside myself if 
Mr. Jewsbury would give the formula to which he 
refera in his letter. Also I have seen somewhere a 
magic square of 1 to 64, which gives also a solution 
of the very interesting, though leas difficult, problem 
of the knight's tour“ on the chess-board. Can 
any one give this square, and any i:formation 
about it? 


Jaly 12th. Amara, 


MIDLAND ENGINES.—To “L.L.” 


{14605 J—I ax very glad to see that L. L.,“ p. 
419, has sent a diagram of one of the Midland bogie 
engines. There buve been so many other subjects 
requiring my attention in the ENGLISH MECHANIC 
that I have been unable to finish a drawing which I 
have commenced of one of tke large 7ft. bogie 
engines, built by Dubs and Co. 

There is so little difference in outside appearance 
and design between Nos. 1320 and 1330 that my 
drawing will now be unnecessary. In answer to 
„L. Ls” question, No. 1288 is stationed at Leices- 
ter, and runs to London, Manchester, and Notting- 
ham. It is fitted with Smith's vacuum brake. Nos. 
1297 and 1298 are stationed at Liverpool. In turn 
with other engines they run to Marple, Derby, and 
the 10 45a.m. express between Liverpool and Leices- 
tor. They also are fitted with Smith’s vacuum brake. 


July 11th. O. E. S. 


SINGLE v. COUPLED ENGINES. 

[1.60 6. IN answer to W. J. S.“ (letter 14535, 
p. 419), the L. and N. W. Company did not run one 
or two trains from Manchester to Liverpool and vice 
rersd in 50m., but seven each way in that time. 
“W. J. S.“ says 31 miles in 50m. was nothing 
remarkable by the side of the Cheshire line doing it 
hourly—not 313, but 36 miles in 45m. When the 
L. and N. W. service in 50m. was started, the Che- 
shire line was not opencd —was only in the first 
stage of construction. When it was well opened for 
trailic the L. and N. W. put on an hourly service vid 
Newton Bridge, accomplishing the distance in 45m., 
the same time as the Cheshire line. The L. and N. W. 
trains are generally worked by single engines, Lady 
of the Luke class, and the following will give an idea 
of the speed they runat, which slightly exceeds 39 
miles per hour :— 


h. Distance. Speed. 
Manchester (dep.) . 9.0 m. m. 
Newton Bridge (pass). 920 . 151 . 47°25 
Edge-bill (arr.) * 9.38 304 48°3 


After the statements made abont the L. and N.W. 
it is only fair to mention the steps they are taking 
to bring abont a better state of things for accommo- 
dating Manchester and Liverpool traffic. Two large 
new termini are to be erected—one in Salford, and 
nearer the Exchange by some hundred yarda than 
Victoria, and a second at London-road, to accommo- 
date an express service to Liverpool vid Warring- 
ton. ‘This is practically an enlargement of London- 
road station. The line between Victoris and 
Ordsall-lane, Croas-lane, and Astiey, and Oxford- 
road and Old Trafford will be doubled. 

The object of ‘‘ Itzaex’s’’ tables (letter 14536, p. 
419) seems to be to prove that the L. and N. W. 
expresses get up to speeds quite as high as the G. N. 
expresses. I never doubted it for a moment, and I 
do not think ‘‘ Itzaex ” can prove I said anything of 
the kind. When I said the L. and N. W., having 
the direct route, had no occasion to run nearly so 
fast between stations as the G. N., I meant that 
they were allowed more time between stations than 
G. N. for the same distance. Taking ‘‘ Itzaex's”’ 
trains, the L. and N. W. is allowed 98u. for 774m, 
and the G. N. only 92 for 764. Itzaex's tables 
will no donbt prove very interesting to readers of the 
ENGLISH MECHANIC, but for the particular purpose 
he has in view I cannot call them quite fair, for I 
observe that the L. and N. W. train starts 24m. 
late, and reaches Rugby in time, having made up 
21m., and to accomplish this runs faster than usual. 
On the other hand, the G. N. train leaves King’s- 
cross in time, and reaches Peterborough 2m. late, its 
speed, therefore, being below the average. If you 
compare the running of the expresses leaving King’s- 
cross and Euston at 10 a.m.. and reaching Manches- 
ter at 3.10 p.m., you ses that both trains do the 
distance in 300m.; the G. N. have 15 miles more 
than the L. and N. W. to run, and must make less 
stoppages and run faster than the L. and N. W. to 
get to Manchester at the same time. The G.N. 
make seren stoppages, amounting to 23m. ; the L. 
and N. W. nine, amounting to 27m. Average speed 
by the L. and N. W. 41 miles per hour, by the 
G. N. 44 miles per hour. 

In answer to ‘‘ Arleaden ” (query 331414, p. 457)— 
Tractive force of Precedent class = 172 x 24+ 78 = 
88 Y2lb.; ditto, Lady of the Lake class = 16? x 24 
+ 90 68˙20ʃb. 


July 13th. L. L. 


[14607.]-—Wm. J. S. (letter 14535, p. 419) is again 
unfortunate. He now says the Great Northern ran 
trains from the Central Station, Liverpool, on the 
Cheshire lines, which is incorrect, as that company, 
although joint owners to the extent of one-tbird, do 
not run their own trains. The Midland Company 
run certain goods, passenger, and occasionally excur- 
sion trains to and from their own lines to Liverpool, 
with which exceptions the trafic is worked by 
M.S L. engines and Cheshire lines carriages, 
wagons, &c. At present I believe the Manchester 
and Liverpool traffic is worked by M.S. and L. 
enginea exclusively, the remaining stock being all 
that of the joint lines. Finem Respice, 


Jury 19, 1878. 
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CONTINUOUS BRAKES. 
To “g, E. 8.” 


[14608.—“ C. E. S.“ contradicts my remark that 
his letter of May 29th, p. 315, is a réchauffée of the 


Westinghouse circular, dated 
to suppose that at the time of 


lead eome rea 


April 6th, and would 


writing his letter he was ignorant of any such 


circular. 
following :— 


Extract from Mr. Westing- 
house’s circular, April 6th. 

Each vehicle has two brake 
cylinders or drums of dif- 
ferent diameters. Fach 
drum has one end closed by 
metal, and the opposite end 
by a rubber diaphragm 
firmly bolted, with from 32 
to 36 bolts, between a flange 
on the drum and an iron 
ring. Each diaphragm is 
also clamyei in the centre 
between two circular plates 
of iron, and these plates 
have rods that connect to 
two levers in such a manner 
that one diaphragm or drum 
acts against the other, at 
the same time turning a 
rocking-shaft that applies 
or releases the brake blocks. 


Both drums have commu- 
ication with the brake 
pipe. When air is exhausted 

rom the main brake pipe by 
the apparatus on the engine 
n partial vacuum is also 
created in both drums. 


As theso drums un 
against each other, 80 as 
one has a larger area than 
the other, it follows that 
the diaphragm or piston of 
the 1 one will be drawn 
into its drum when the 
vacuum is created, and that 
the diaphragm of the smal] 
drum will be forced to its 
extreme outward position. 
In this position the brake 
blocks are away from the 
wheels, 


For convenience the larger 
drum is called the pull off” 
drum, and the smaller one 
the pull on” drum. 


Between the brake pipe 
and the pull on” drum is 
a check valve that permits 
air to flow from the drum 
into the pipe, but not from 
the pipeinto the drum. The 
„pull on” drum has a large 
space in addition to that 
required for the movement 
of the diaphragm, and when 


the vacuum is once created 


within it, it serves as a storo 
of power for the application 
of the brake blocks. 


When the pull on” drum 
cannot be made large enough 
(as is usually the case) a 
separate vacuum chamher is 
employed, and is connected 
by a (hose or iron) pipe to 
the valvo case containing 
the combined release and 
step valve that governs tie 
flow of air from the “pull 
on” drum to the brake pipe. 


The space in the pull 
off’ drum and pipes amounts 
to 3,000 cubico inches for 
each carriage, and 2,400 
cubic inches of air have to 
enter the pipes and drum of 
each carriage to fully set 
the brakes by destroying 
the partial vacuum of 121b. 

ressure; or, on a train of 

5 vehicles, 36,000 cubic 
inches of air have to flow, 
at low pressure, into the 
pipe throuzh the brake valve 
in the engine, and distribute 
itself throughout the pipes 
and pull otf” drums, some 

of the air having to pass the 
entire length of thotrain or 
a distance of over 400 feet. 


Careful experiments show 
that to destroy a vacuum of 
121b. in pipes and vesscls of 
tho above dimensions thus 
arranged requires about 10 
seconds, 


Will your readers kindly compare the 


Extract from C. E. S's” 
letter, May 29th. 


Each vehicle has two brake 
cylinders or drums of dif- 
ferent diameters. Each 
drum has one end closed by 
ee and the 0 ponite end 

y a rubber diaphragm, 
firmly bolted between a 
flange on the drum and an 
ironring. Each diaphragm 
is also clamped iu the centre 
between two circular plates 
of iron, and these plates 
have rods that connect to 
two levers in such a manner 
that one diaphragm or drum 
acts against tho other, at 
the same time turning a 
rocking-shaft that applics 
or releases the brake blocks. 


Both drums have commu- 
nication with the brake 
ipe. When air is exhausted 
m tho main brake pipe by 
the apparatus on the engine 
a vacuum is oreatod in both 
drums. 


As these drums pall 
against each other, and as 
one hasa larger area than 
the other, it follows that 
the diaphragm or piston of 
the large one will be drawn 
into its drum when the 
vacuum ia created, and that 
the diaphragm of the small 
drum will be forced to its 
extreme outward position. 
In ae position the brake is 

0 one 


For convenience the larger 
drum is called the pull off’’ 
drum, aud the s er one 
the pull on” drum. 


Between tho brake pipe 
and the pull on” drum is 
a check valve that permits 
air to flow from the drum 
into the pipe, but not from 
the pipe into the drum. The 
“pull on” drum has a large 
space in addition to that 
required for the movement 
of the diaphragm, and when 
the vacuum is once created 
within it, it serves as a store 
of power for the application 
of the brake blocks. 


When the pull on” drum 
cannot be made large enongh 
a scparate vacuum chamber 
ig employed, and is con- 
nected by a pipe to the valve 
case containing the com- 
bined release and stop valve 
that geverns the flow of nir 
from the “pull on” drum 
to the brake pipe. 


The space in the * pull 
off” drum and pipes amounts 
to 3,000 cubic inches for 
ench carriage, and 2,400 
cubic inches of air have to 
enter the pipesand drum of 
each carriage to fully sot 
the brakes, by destroying 
the partial vacuum of 121b 
pressure; or, on a train of 
15 vehicles, 36,000 cubic 
inches of air have to flow, at 
low pressure, into the pi 
through the brake valve in 
the engine, and distribute 
itself throughout the pipes 
and “ pull off’? drums, some 
of the air having to pass the 
entire length of the train, or 
a distance of over 400ft. 


Careful experiments show 
that to destroy a vacuum of 
12lb. in pipes and vessels of 
the above dimensions thus 
arranged requires about 10 
seconds, 


From the above your readers will no doubt draw 
thetr own conclusions, and I must decline to notice 
any further correspondence from C. E. S.“ upon 
the subject of continuous brakes. 


July 13. 


BR. D. Sanders, 


CONTINUOUS BRAKES—BARKER’S 
HYDRAULIC. 


(14609. — BARKER, Harnis, AND Co. (letter 
14538, p. 420) state that they thought somehow 
that the question between us was whether Barker's 
brake is the same now as at the Newark trials.” 
How they got this impression I cannot understand. 
What I stated upon p. 269 was, that the engine, 
tender, 13 carriages, and two vans, which formed 
the experimental Barker train at the Newark 
brake trials, are stationed at Bedford, and run to 
London and to Northampton. This is a fact beyond 
contradiction. In the same letter, Barker and Co. 
state that C. E. S.” “still persists in saying the 
brake is the same. Iam at the present time awa 
from home, and cannot therefore refer to the bac 
numbers of the ENGLISH MrcHanic, but, from 
memory, I can positively say that I have never made 
such an assertion. What I have said, and still say, 
is the fact, that the train is the same. The brake is 
not the same, because it has been considerably im- 
proved. Iam well acquainted with these improve- 
ments, because I have worked the brake upon this 
train since they were made, and aiso Mr. Barker 
himself explained them to me. 

As to the discussion upon Captain Tyler’s paper 
all I can say is, that the worthy chairman’s ruling 
was characterised by the utmost fairness, and that 
Mr.. Harris made a long speech, and could have 
mentioned the stop referred to if he had wished. 
Had he done so he would have been asked to let the 
society see a similar stop made again. I have to 
thank Barker and Co. for their offer to allow me to 
examine theirtrain. It is unnecessary that I should 
again do so. I have carefully examined it both as it 
was at the Newark trial and as it now is on the 
Midland and Great Eastern Railways, and I also 
have had the advantage of having it explained to me 
by the inventor. Mr. Barker also, not long ago, at 
St. Pancras station showed me the diagrams of his 
automatic arrangement. As soon as the automatic 
train spoken of is running upon the Great Eastern 
Railway I shall gladly accept the offer of Barker 
and Co. “ to inform me of its working,” and, for the 
benefit of other readers, I hope the information will 
be given through the columns of tho ENGLISH 
MECHANIC. 


July 11th. O. E. 8. 


DISTANT SIGNALS. 


[14610.—IN letter 14559, page 424, J. Brown 
advecates the use of visual signalling for sending 
messages at distances beyond the reach of the voice. 
He would employ the Morse code, making a dot” 
by a wave to the right, and a dash by a wave 
to the left, when signalling with a flag in daylight. 
T suggest to him, and others who may e an 
interest in this matter, that they had much better 
adhere to the mo le adopted and in use in the army 
(see Manual of Instruction in Army Signalling,” 
published by authority, price sixpence). The way 
therein laid down to make a dot is by a short 
wave of the flag, a ‘‘dash’’ by a long wave. It is 
extremely easy to learn, and has stood the test of 
experience. I have constantly used it myself, and 
seen it used by others for the last six years. 


Field Gunner. 


{14611.]—Ir J. Brown (let. 14559, p. 424) can buy 
or borrow the Boys’ Own Magazine, vol. III., 
edited by S. O. Beeton (Ward, Lock, and Tyler, 
1864), he will find on page 185 a capital system of 
communication between persons at adistance, simply 
by holding the arms in certain positions. It can 
easily learnt, and I have not yet seen a better 
system. I think that whatever system is used, a 
small telescope will be necessary, and with it the 
signs may be seen at a much greater distance than 
without. Mytholmroyd. 


THE COMPOUND PULLEY BLOCK. 
14612. + REFERRING to my letters (14281, May 
3rd, and 14398, May 3ist) ‘‘ Aliquando” says 
(letter 14550, July 5th) :—‘‘ I understood Mr. Jews- 
bury to be describing a live block. Surely, however, 
be is but ventilating a fancy.“ To this I say that 
it is a real live bluck, unequalled for power and 
speed, has been tested by the side of its inferiors, 
and proved victorious by more than 25 per cent. 
Further on Aliquardo’’ says :—‘‘ Will Mr. Jews- 
bury please to say if he knows how many rotations 
of B will be sufficient to move A at all, let alone a 
complete rotation?’ I should have thougkt that a 
word to the wise would suffice, and no one, however 
little versed in mechanics, would have asked such a 
question after seeing my statement (letter 14393), 
which I still maintain, that the small pulley, b, 
would take up 6ft. of chain, while the small pulley, 
a, would take up lft. Ergo, 6 rotations of B tol 
of A. I should not be surprised next of the ques- 
tion being asked how to arrange two semicircles so 
that they should form a complete circle! However, 
it is not an easy matter to remove prejadice. 


473 


I hope “‘ Aliquando does not wish to strangle the 
new blook, although I have no interest, either com- 
mercially or in ita manufacture, other than for the 
welfare of the public. I have sent a small model of 
the block to our Editor, which will, I am sure, 
satisfactorily prove that I am quite correct in my 
statements, and if ey He will pay me a visit 
I will show him a real live block,” and then he will 
be able to exclaim that ‘‘ seeing is believing.” 

Joseph Jewsbury. 

Brookfields, Birmingham, July 8th. 


(In the model sent to us the power pulley retates 
about four times to one revolution of the lifting 
pulley : itis a real live block,” and if Aliquando’” 
cannot avail himself of Mr. Jewsbury’s offer he can 
see the model.—ED. j 


CASSEGRAIN REFLECTORS. 


(14613.]—Wira reference to the letters of Mr. 
Fennessy (14502) and T. Godfrey (14527), as to 
glass specula silvered at the back, those gentlemen 
will find, in Dick's Praetical Astronomer,” an 
account of some reflectors made on that principle. 
For destroying the secondary image formed by the 
reflection from the surface of the glasa nearest the 
eye, that surface was ground toa curve, so as to 
have its focal distance within the focal distance of 
the silvered side. The only advantage that possibly 
could be obtained by silvering mirrors on the back 
would be a greater immunity from tarnishing; but 
would it be worth the extra expense, to say nothing 
of other obvious objections? With tolerable care 
mirrors silvered in the usual way last for a long 
time. Mine was done by Martin’s process two years 
ago, and practically is as good as new. 

A. H. 8. 
qa 


(14614.}—Wira reference to letter 14527, line 13, 
I may state Dr. Dick once made, or caased to be 
made, a reflecting telescope, with a glass um 
silvered on the back or convex side, and found it 
gave, as he had foreseen, a double image, but he got 
over this difficulty by forming the concavity of 
the mirror next the eye of a portion of a sphere dif- 
ferent from that the convex side which was 
silverised.“ See The Practical Astronomer,” by 
Thomas Dick, LL.D., August, 1845, pages 329, 330, 
and 331. gin. O.G. 


MINOR Oth, OR DIMINISHED 7th P 


14615. —KINDLY allow me a few words on Mr. 
Ballard’s letter (No. 14581). I am not going to 
quarrel with him as to whether the chord is a 
diminished 7th or a minor 9th, for the question is 
merely one of nomenclature, and I had thought that 
by this time all persons sessing any knowledge 
of harmony were aware that the diminished 7th °” 
is bat an old-fashioned name for the first inversion 
of the minor 9th, with the root omitted. That the 
chord GEC#Bz is not a minor 9th on G does not. 
require much demonstration, but that it is a Ist 
inversion of the minor 9th on C, without the root, 
is so universally 5 pal it did 8155 occur 175 
me to occupy your spaee by entering in is point. 
I should also wuk to remark that tbe chord of the- 
so-called diminished 7th” is as often taken in the 
major as in the minor mode; and the fact that in 
one or other of its three forms and their inversions 
it may be taken on every note of the scale—major, 
minor, and chromatic—makes it specially adapted 
for inducing modulation into any key, no matter 
how distant from the original tonic; in this case it 
would lead from C into any one of the 24 keys just 


be | 28 well as into B minor. 


May I refer Mr. Ballard to such standard works 
as Stainer’s, arren’s, Banister’s (which is the 
text-book of the Reyal Academy), or that of Sir J. 
Goss (see page 33), that he may make himself 
acquainted with the true derivation of the diminished 
7th. The whole, however, of Mr. Ballard’s letter 
is nihil ad rem; for the disputed note is not the 
Da (or C¥), which is the minor 9th, but the Be 
which is the minor 7th, and the question is upon 
tho relative pitch of this note, and that of the Ag 
following. Will H. C. K.” beso good as to say 
whether my explanation satisfies him. 

A. Costes. 


ENHARMONIC DIFFERENCES. 


14616. Tou correspondent, ‘‘ H. C. K., re- 
peats his inquiry. Is A sharp higher or lower or 
equal to the pitch of B flat in the bar of music 
which he has submitted? A sharp in the instance 
quoted I have affirmed to be the 7th of the key of B 
minor to which it introduces us. B flat eonsidered 
as the 7th note of a scale, is the 7th of the key of 
C flat, minor or major, and the ratio is: As A sharp, 
the 7th of the key of B minor or major, is to B 
natural, the tonic respectively of these keys, so is B 
flat, the 7th of the keys of C flat, major or minor, 
to C flat, the tonic respectively of these keys. If, 
therefore, C flat is higher in pitch than B natural, 
B flat, the 7th of the key of C flat is higher in pitch 
than A sharp, the 7th of the key of B natural; if 
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lower, lower; and if equal, equal. The question 
thus turns entirely upon the ratio which the notes 
of the enharmonie scales of C flat and B natural bear 
to each other. Possibly, H. C. K.” will give his 
ewn solution. 


Chelmsford, July 6. I. F. Ballard. 


A NEW MUSICAL NOTATION. 
(Concluded from page 318, letter 14440.) 


{14617.]—THE existence of clefs along with sharps 
and flats isa standing proof of the want of inge- 
nuity in notation-makers, and how easily all these 
evils could have been avoided if they had only got hold 
of the idea of doubling the staff of lines and spaces! 
The word clef signifies that the same line in different 
clefs bas a different name, each clef having a peculiar 
mark which gives the name. These clefs are a con- 
tinual source of inconvenience to musicians. In the 
making of clefs the notation-maker had his choice 
of two evils—either make a number of ledger lines 
on the upper part of the bass stave, and have the 
lines and spaces of the same name, or have the bass 
stave of the same appearance as the other staves, 
but of different names. The notation-maker has 
chosen the latter evil. 

In the new notation all these evils are ayoided 
You may have as many parts of music as you like, 
and all the lines and spaces will have the same name. 
The broad line is to the musician what the pole star 
is to the navigator: when he sees a broad line he 
knows at once the names of his linea and spaces. 
However useful the broad line may be it could not 
be used in the old notation, owing to the fact that 
three and a-half spaces hold an octave, so that if 
the broad line had been on a line in the one octave 
it would have been on a space in the next octave, 
which would have been useless. 

Whatever opinion there may be as to the merits 
of the above method in singing or playing there is 
not the smallest doubts to its great superiority in 
teaching the theory of music. More knowledge of 
the theory may be had in one night from the new 
notation and its appliances than can be had in six 
months from a blackboard and a bit of chalk on the 
old notation—s most miserable way of teaching the 
beautiful and simple science of music in the latter 
end of the nineteenth century, amid the many bun- 
dreds and thousands of inventions and improve- 
ments in science and art. 

Should the musical world adopt the above notation 
two sets of characters will have to be employed, the 
same as in literature. In literature we have printed 
books and written manuscripts; the printer uses his 
own characters for the sake of beauty and legibility, 
while the scribe uses the written characters for the 
sake of expedition, and yet no person complains of 
the labour of learning two sets of characters. The 
notes and rests of the old notation oan be written on 
the staff of six lines and six spaces. music in 
four parts can be printed in one colour, but catches 
and other pieces with equal voices will require one 
more colour, that every singer may know his own part. 
This will make such pieces a little more expensive, 
but it will be found to be true in the long run that 
the best is always the best penny worth. 

Young le who are not acquainted with any 
notation prefer the above to every other, but old 
singers and old players look upon it with indifference. 
They are familiar with the old or the sol-fa, or both 
and these will serve them as long as they live, and 
they are not going to trouble themselves to learn 
another notation, however perfect it may be. 

The above method has occupied the mind of the 
writer for upwards of 29 years, and he is quite eatis- 
fied in his own mind that it is the very notation musi- 
cians have been looking after from time immemorial, 
but it may not suit their preconceived notions of a 
perfect notation ; corsequently it will not be accepted 
by them. However, if such dissatisfied critics can 
invent asuperior notation they are welcome to all 
the honours of such an invention, and, if not, they 
will have to content themselves with the makeshifts 
of the old and the monotony of the letter and figure 
notatione till the end of timo. 

Full score in the old notation has 16 spaces and 
20 lines, making in all 36. In the new notation full 
score has 19 lines and 18 spaces, in all 37—all in one 
clef, and all the lines and spaces of the same name, 
and no sharps or flats are required. 

The printed music on the measurement principle is 
far superior to the written music on the character 
principle—it is neat, firm, and compact, like a piece 
of solid masonry ; the runs of the harmony, whether 
parallel, converging, or diverging, are seen at once— 
the octaves and unisons are easily known ; the in- 
tervals from one half-tone to eleven half-tones can be 
pointed out on any full score of printed music. 

Music printed in colours is well adapted for public 
schools. Howthe children would like it, and if ever 
they are to sing at sight it must be by a notation of 
this kind. Pieces of music in large size, like geo- 
graphical maps, bung on the wall, could be nang by 
tbe whole class, and changed every now and then, 
and, although it should be a little more expensive 


than other notations, the advantages would far more 


than counterbalance the disadvantages. 


Specimen ofthe New Notation—The National 
Anthem. 


MAJOR MUSIC AS PRINTED 


In the new notation music for the voice is done in 


printed characters, while music for the organ or 
piano is done in written characters. The notes and 
rests of the old notation are written on the new staff 
of lines and spaces, so that there will always bo a 


marked difference between the music for the instru- 
ment and the music for the voice, and those who 


have been accustomed to play from the eld notation 
will find little difficulty in playing from the new. 


Bobert Wark. 
98, Reid-street, Bridgeton, Glasgow. 


MUBICAL TONES. 


(14618.J—I Ax glad to see Mr. Jackson's reply to 
my question (letter 14583), and that he acknowledges 
that the s of the note below (in the scale) is 
higher in pitch than the flat of the note above; for 
if it is so in the instance I have given on p. 344, it 
must obviously be so in all cases. Of course this is 
a question for the ear to decide; there is no other 
authority whatever; no preconceived notions from 
analogy, however symmetrical, however elaborately 
supported gures, can have any claim to settle 
a musical question—to the cultivated ear, and the 
ear alone, the final appeal must be made. 

To enable any one who has a good and practised 
ear, that has not been biassed by the equal tempera- 
ment of the keyboard, to decide this point for him- 
self I would suggest the following out of many 
examples— 


Take each example by itself, and having adjusted 
the ear by playing a few consecutive chords en the 
pianoforte in the same key, then strike the first of 
the two chords given, take up the Bu with the voice, 
and then sing A with voice alone. Upon sounding 
the A onthe pianoforte immediately afterwards, it 
will be found to be too flat, or, what is the same 
thing, there is too wide an interval between A and 
the Bo, which by equa! temperament is made to do 
duty for both A$ and B2. Now modulate into the 
key of B major, in order to adjust the ear, and follow 
the same course with the second example, and the 
B of the pianoforte will be found to be even more 
strikingly too sherp. The conclusion is ebvious— 
viz., that Bu is lower in pitch than Ax. 

I should add that the pianoforte must be of strictly 
equal temperament, and thoroughly well in tune, to 
insure success. And any one who tries the experi- 
ment should (unless he is accustomed to such deli- 
cate shades of pitch) not be content with merely one 
attempt, but try it over and over again after an 
interval when the ear is not excited. 


I may as well say here, in answer to A. Coates— 
whose letter (14513) I take to be good common- 
sense—that I am very far from looking upon tem- 
perament with anything like contempt. On the 
contrary, I consider it to be a marvellously ingenious 
and practical compromise, satisfying the ear fairly 
well, and simplicity itself, when contrasted with the 
complicated keyboards that have been lately pro- 
posed by Mr. Bosanquet and Mr. Celin Brown, the 
former of whom has, if I mistake not, the greatest 
blot of the old tempered scale—viz., one note doing 
duty for both sharps and flats. The late Henry 
Blagrove has more than once remarked tome, when 
discussing these matters with him, ‘‘all that you 
say about these refinements and the differences of 
intervals in the different keys is no doubt perfectly 
true; but only play as well in tune as the piano- 
forte and you will do well enough.“ What A. Coates 
says about the Temple organ, and its transposed 
sharps and flats, Prof. Macfarren told me ina 
correspondence I had with him some years ago on the 
subject I was discussing with him at the time; the 
same subject which I treated of in the ENGLISH 
MercHanic (Vol. XVIII., p. 337), and which 
“J. 8.“ inquires about. 

And now with regard to that further question I 
said I had to ask if I got a correct reply to my query. 
It is this: If A%is higher in pitch than Be, &c., 
how is it possible in the nature of things to get all 
the intervals in the major keys of G, A, E, &e., the 
same in relative vibrations as those in the key of C 
major, there being no room for inserting a sharp in 
either a major or a minor tone without trespassing 


into the tone above? H. C. K. 


14619.“ H. C. K.“ (letter 14557) manifests 
impatience with the definition I gave in reply to 
„G. P.“ of the rule that determines the values of 
the notes of music in their relations to a given key- 
note, and implies that he himself does not under- 
stand it, and that, most probably, neither does 
„G. P.“ I think it is likely that this is not the 
first thing H. C. K.” has met with in the dis- 
cussion that he has not understood; but I do not 
think it desirable, and it is certainly not permissible, 
that for his instruction I should go through all the 
explanatory details already supplied, the result of 
which is concisely stated in the definition adverted 
to. I may, however, be allowed to remark that 
“H. C. K.” ought to know, if he does not, what 
two kinds of series of notes are signified by the 
terms the harmonic and the hypharmonic concords ; 
and to thoroughly perceive that they are strictly 
the two most simple kinds of series of related notes 
that can exist, and that the diatonic scale is com- 
posed of two of each of these connected together in 
the manner which is the simplest possible ; 
and that it so happens that the diatonic scale, as 
take it, forms a very accessible illustration of the 
principle of evolution, or the growth or accretion 
or procession of natural facts and circumstances ; 
which principle, as it seems to me, is simplicity or 
directness in the connection, sequence, or order of 
all phenomena in their respective classes; for in 
the structure of the scale this kind of regularity is 
most visibly perfect. 

But if H. C. K.” comprehends the meaning 
of the terma the harmonic and the hypharmonic 
conoords, and if cheosing a key-note, say C, he will 
first write down the notes of the harmonic concord 
which has C for ita origin, and then write down 
the notes of the hypharmonic concord which is 
most closely related with it—namely, that of E; 
and in the next place write down, as the second 
harmonic concord, the one which he finds is the 
most closely related to that of C—namely, the bar- 
monic concord of G; and, lastly, write down, as 
the second hypharmonic concord, the one moet 
closely related to that of E obtained above—namely, 
the hypharmonic concord of A—he will construct 
the diatonic scale according to the principle of the 
definition at which he appears to take umbrage. 
The several conoords he will have put together, 
when he has so done will be the two harmonic 
concords— 

Cı C G C! E! Gl, and Gi G D! acute, GI BI D° acute, 

and the two hypharmonic concords-— 
E! E A Ei Ci As, and A! A D grave, A; Fi Di grave. 
All these notes may, itis obvious, be replicated in 
any octave; and, placing them within the limits 
of one octave, the diatonic scale in the key of C is 
shown as consisting of the notes C, D grave, D acute, 
EFG A B CI. Now the resultant ratios of these 
notes, within tbe octave, are— 
EEE E E E 
9 8˙ 4 3 2’ 3 8’ 1’ 

and they are the ratios which have again and again 
been verified in the most satisfactory manner b 
physicists of the greatest ability, in whose testi- 
mony the most perfect reliance is placed univer- 
sally by thinking men who have not for themselves 
performed the experiments. Allowed,” says 
„H. C. K.,“ as I understand him, or sibl 
so, if you are referring only to the key of C, but 
deny that these ratios are equally applicable to all 
keys. Whatever acquaintance “H. C. K.” has 
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with the siren or tonometer, of the pse of which he 
speaks, it is evident he has not yet got all the in- 
struction it is qualified to assist him in obtaining, 
for it appears he has yet to learn the simple, well- 
ascertained, indisputable, fact that the ratios of the 
scale are the same in every key—e.g., the ratio of 
the octave is always 2:1; of the fifth is always 
3:2; of the third, 5:4; of the fourth, 4:3; and 
80 on. 

Will H. C. K.“ give us a single instance of a 
key in which he has discovered, by means of the 
tonometer, that the ratios of the notes in relation to 
their key-note are not the same as they are in the 
key of C; and will he inform us what these un- 
known, unsuspected ratios are? 


July 6. Fred. J. Jackson. 


OATHL’S MATHEMATICS OF MUBIC. 


(14620.}-Mr. Frep. J. Jackson’s valuable 
contributions to the science of the mathematics of 
music notwithstanding, I must candidly confess 
that, to whatever cause owing—my own obtuseness 
or any other—bis elucidation of the generation of 
concords does not convey to my mind so clear an 
idea of the matter as does Catel in his treatise on 
Harmony, which received the sanction of the 
Conservatoire de Musique of Paris, on the llth 
Floreal, in the 9th year of the Republic, May 1, 
1801. With him s string of a certain length in its 
entire tensien gives the sound of a certain tonic ; 
half of this 3 octave; one-third, its twelfth; 
one-fourth, its double octave; one-fifth, its seven- 
teenth ; one-sixth, its nineteenth ; one-seventh, its 
twenty-first; one-eighth, its twenty-second ; and 
one-ninth, its twenty-third. Setting out from the 
double Sve. of the first sound, there is found in 
the progression of thirds the chord 1, 3, 5, 7, with 
the major 9th, and, setting out from the triple 8ve., 
the chord 1, 3, 5,7, with the minor 9th. These 
chords, he says, contain all those employed in har- 
mony. Thus from these we have the major common 
chord consisting of one major and one minor 3rd ; 
the mincr of one minor and one major 8rd, or the 
tonic; the imperfect common chord of two minor 
thirds in the second note of the minor mode; the 
dominant 7th of one major and two miner thirds 
necessarily on the dominant; the minor 7th of two 
minor thirds and one major on the tonic; the 
diminished 7th of three minor thirds in the leading 
note of the minor mode; the major 9th of one 
major, two minor thirds and one major, and the 
minor 9th of one major, and three minor thirds on 
the tonic. From this inspection we gather the im- 
portance of the minor and major thirds in music, 
and we corroborate a prior assertion to the effect 
that to obtain in the mind accurate and clear appre- 
hension of the nature of the intervals of the minor 
and major thirds is the first step towards becomin 
eminent and proficient in the theory and practice o 
the science of music. Isaac Fowler Ballard. 


AUTOGRAPHIC OR COLLOTYPIC 
PRINTING. 


(14621 .J—Somr time ago I saw a notice in these 
columns of an autographic printing process, by 
means of which it was asserted that a number of 
copies could be obtained from the one writing. I took 
the trouble to procure the specification, and give 
the following as an abstract 

The original writing or drawing is to be made by 
means of an ink having special or peculiar properties 
as to divisibility, to non-liability to run or spread in 
the presence of moisture, and to the permeation of 
the paper or surface written or drawn on. This 
peculiar ink is compounded by dissolving aniline 
crystals (of the colour the ink is required) in acetic 
acid, or in other suitable solvents that will offect 
the same purpose, and adding thereto a small por 
centage (say, about ten per cent.) of glycerine. @ 
writing or drawing baving been produced by this 
particular description of ink, when dry is placed 
with its ink surface downwards on a zinc plate or 
other impermeable substance; a sheet of paper 
uniformly damped is then placed upon it, and is 
covered with a waterproof sheet to prevent the 
exudation of wet or moisture therefrom. They are 
then together subjected to pressure in any ordinary 
copying press that will give an even and continuous 
pressure, until the ink from the original writing or 
drawing penetrates to the sheet of paper above it, 
and reproduces thereon a counterpart or copy of 
the original. This copy is then removed, and a fresh 
sheet of paper substituted, and the same operations 
are continuously repeated until the ink from the 
original writing or drawing is exhausted or ceases to 
give perfect copies. The application of this invention 
ie not confined to the use of ordinary paper or 
ordinary pens, 

Ina modification of the process a paper is dressed 
with a varnish which is brittle under pressure, and 
‘writes with the above described ink thereupon, the 
operator using any suitable instrament for conveying 
‘the ink, and pressing therewith enfficiently to rupture 
the surface of the paper in the direction of the lines 
of the writing, drawing, or other device. 


duplication or copying thereof is then proceeded 
with as above described, and when the ink is about 
exhausted, or in aid of its replenishment, fresh colour 
is supplied by means of a pad. 

The advantages that can be derived from the 
adoption of these improvements as compared with 
other processes of autographic printing consist, it is 
said, in the great simplicity of the operations, in 
economy of printing colour, in an increased produc- 
tion or number of copies, and in great economy of 
time, as there are no intermediate operations neces- 
sary between writing the original and printing the 
copies. It will be observed, however, the patentee 
says that the application of the invention is not con- 
fiped to the use of ordinary paper. It would be 
interesting to know if ordinary paper is suitable for 
the purpose, or whether the paper must not be 
spesially p If so, it appears to me that the 
claim to a patent fails by inadequacy of specification. 

Selim. 


MICROSCOPICAL. 


[14622.]J—I HAVE examined the ovipositor of the 
saw fly prepared in Canada balsam ; undoubtedly 
there is the appearance of openings mentioned by 
Humble Bee, yet I do not believe they exist, but 
only appear so in the prep slides. e idea is 
quite justified because gall flies (cynipids) in oyi- 
positing do insert an irritating fluid that causes the 
galls for the protection and nutriment of their larvae. 

he specimen I have is larger than a small wasp, 
being a little over jin. in length. The saws are 
different to the illustration in Hogg’s manual. I 
quite agree with the wish to have histological 
matters discussed in the ENGLISH MECHANIC. 
There are one or two questions I should like to ask 
microscopical contributors. Has any one seen a 
vertieal section of human retina as generally given 
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in textbooks—say Quain’s or Huzrley’s? I am per- 
fectly aware that they are meant to be diagrammatic, 
but I want to know whether any one has seen slides 
that would jastify this interpretation, or a prepara- 
tion that would convey the idea from which the 
semi-diagrammatio representation of two small 
lobuli of the lungs in Quain—this is also given in 
Huxiley’s “ Elementary Lessons, and others—t.e., 
the termination of the smallest bronchial ramifica- 
tions. Also a section of kidney that will show an 
afferent and efferent vessel complete in a malpighian 
capsule. Theo. Isod. 


f 


14623. ]-—I THINK if E. C. H.” (letter 14576 
looks a little longer at the foot of the fly he wil 
modify his opinions. He is inly deceived in 
thinking each pad has a slit in it. Let him clean 
a slip and confine a fly upon it for a few seconds, 
hangirg head downwards. He will then, with a 
sufficiently intense oblique light, be able to see the 
footprints. There is no vestigeof split, but a series 
of dota like the pattern on a diatom. Each dot I 
consider the mark of a separate hair on the mem- 
braneous pad. Evidently the pad bears all over it, 
touching with each individual hair. He must not 
let his fly remain long, or else he will, with bid 
claws, scratch bis footprints all to a mess. He 
must also hold the slip horizontally, or the fly 
cannot hold in one place. en the slide is on 
edge his feet slip like those of a man on a clay 
hill-side in wet weather, only more so. It is no 
use to put the fly to walk on top of glass, as 
having no necessity to use his pads he will make no 
marks with them. I think E. C. H.“ will also 
find, if he can make a piece of good glass chemically 
clean, the fy will not be able to walk upou it 
without great difficulty. A. T. J.“ (33034) can 


The | stain wood sections with any of Judson’s dyes. 


The replies of Mr. Lancaster and Jepepy to 
query 33320 will scarcely be satisfactory to Edgar 

tone. Mr. Lancaster cannot have seen a Seibert 
No. 7, or he would know there is no word un- 
cov to set it to; therefore the reet of his in- 
structions are not of much use. Besides, there are 
few stands steady enough to turn the adjustment 
of a 1-16th, and allow the object to remain in dis- 
tinct focus while the fingers are upon it. Being an 
immersien it is not easy to bring surface of cover 
into view. My instrument is Collins’s best, and it is 
not firm enough to perform such an operation on 
successfully. I found it best to put the collar to 
No. 3, and never alter it. Being an immersion it 
does not matter whether the collar is at 1, 2, 3, or 
4. Find the best point, and then do not mess with 
it. I have had little time lately at my disposal, 
but I think it will be well for correspondents not 
to waste their time over the ow oe apot 
lens,” or the staroh observations of Mr. Sims, spite 
of Mr. Allen’s approval of the latter. I think Mr. 
Robson (14568) will find that heat is not the cause 
of tadpoles becoming frogs earlier than they other- 
wise do. I find heat actually retards them. It is 
animal food that is a necessity. Essox. 


DI-METHYL AND ETHYL HYDRIDE. 
(14624. ]—I am much obliged for the reference Mr. 
Darling gives in letter 14528, p. 417, and which 
seems to settle the matter in favour of the identity 
of free methy! and ethylic hydride. 
Wm. John Grey. 


Newcastle-upon-Tyne, July 11. 


Ivory may be restored to its original whiteness 
by cleaning it with a piece ef burnt pumice-stone and 
water, and then placing it under glasses in the sun’s 
rays. Can any of our readers corroberate this 
statement? 

Taps.—A tap for a nut an inch deep required to 
be just movable upon the bolt hand must be 
made a trifle larger if it were intended to make 
a nut 2in. deep a similar fit. Ths reason is that the 
variation in the pitch of the thread, which always 
occurs in hardening, is greater in a length of 2in. 
than it is in lin. of the length of the tap Scientific 


News. 

Black Finish for Brass.—Make a strong solu- 
tion of nitrate of silver in one dish, and of nitrate of 
copper in another. Mix the two her, and 
plunge the brass into it. Now heat the braes 
until the required degree of dead blackness is 
obtained. This is the method used by French in- 
strument-makers to produce the beautiful dead black 
colour so much admired in optical instruments. 


Strength of Iron at Different Temperatures. 
—G. Pisati and G. rito-Ricca find that the 
strength of iron at different temperatures shows 
peculiar irregularities. The strength in a wire 
which is exposed to a dull red heat diminishes, with 
increase of temperature from 14° to 50° C. then 
increases to 90°, diminishes rapidly to 120°, remains 
constant to 200°, sinks slowly to 235°, then comes a 
sudden increase, which is followed by a gradual 
diminution: The strength is greater at 300° tban 
a ‘ 

The Telephone as a Galvanoscope.—M. 
d’Arsondal has compared the telephone with the 
animal nerve, as an indicator of electricity, and 
states that the poorest telephone is at least a 
hundred times more sensitive the nerve. In the 
silence of the night he has heard the telephone vibrate 
when the induction coil was removed to a distance 
fifteen times ter thar that of the minimum 
nervous excitation, indicating, according to the law 
of inverse squares, a sensibility more than 200 times 
greater. He regards the telephone as the best of 
all galvanoscopes, both for feeble electric variations, 
and for feeble continuous currents.— Comptes 
Rendus. 

Manganese Bronze.—Prof. Genti publishes an 
analysis of a J ora of manganese bronze from a 
Transylvania factory. It is nearly of the colour of 
brass, is tenacious and ductile under the hammer, 
and contains sulphur, manganese, copper, zinc, iron, 
with traces of silica, tin, and carbon. The essential 
ingredients are 15 parts of copper, 4 of manganese, 
and 1 of zinc. 

Eddies.—In Faye’s communication to the French 
Academy on the movement of tempests, he referred 
to a memoir of M. Belgrand’s upon the eddies of 
running water. In some subsequent remarks Bel- 
grand stated that every modification of the bed of a 
river produces eddies which diminishes the velocity 
of water. The phenomenon is so common as to 
attract little attention. The well-determined causes, 
which may give some idea of the movements of the 
atmosphere or of the erosion of valleys, he con- 
sidered under three heads : 1. Eddies which bring the 
water from the middle towards the banks of a water- 
course ; 2. Eddies at bends; 3. Eddies at the janc- 
tion of confluents. He illustrated his remarks by 
reference to numerous geological results, es pecially 
ong the banks of the Seine, the Marne, and the 

onne. 
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REPLIES TO QUERIES rent is flowing from the paté whioh was pluaged in | I will state the reasons why it sheuld be done. Take 
° hydrogen to that which had been kept in oxygen. | the zincs out of your battery, whose porous cells 


— lm — 


%% In thew answers, Cerrespondents are 
ectfully requested to mention, in each instance, 
the title and number of the query asked. 


(32269.| — Systematic Memory.— If language 
means anything, surely Wm. Jobn Grey (32269, 
p. 424) must be joking when he would try to persuade 
us Dates are about the most useless form of know- 
ledge.” He could scarcely bold the persons who 
could fix the exact date of all events in the world’s 
little history were behind others in their peculiar 
line of research into the secrets of facts or fiction.— 
FINANCIAL AGENT. 


In this case a current has been obtained with one 
metal, and without the use of the primary battery. 
De la Rive. of Geneva, first discovered that the 
chemical affinity between peroxide of lead and 
hydrogen was exceedingly powerful. From this fact 
it was concluded that plates of Jead would make a 
better secondary battery than plates of platinum, 
and Ritter experimentally determined that a battery 
with lead plates would give six times the electro- 
motive force of one with platinum plates of the same 
size. Lead is a very cheap metal, and it can easily 
be hammered into very thin sheets. Plates of very 
large size can therefere be put in a small space when 
rolled up. All these qualities recommend lead highly 
for use in secondary batteries. To construct a 
powerful secondary battery we should make twelve 


[32269.|—Systematic Memory.—Being only a j cells, each couple consisting of two thin plates of 


tyro in the art of mnemonics I doubt whether I can | lead 


be of much assistance in the way pointed oat by Mr. 
Grey. I inquired in the ENGLIsH Mrcuanic, March 
I, for a more useful work on the subject than 
Maclaren’s or Stokes's. Failing to obtain one I set 
to work on Maclaren's system, and compiled the 
table published June 21, which, though imperfect, I 
find very useful. My first attempt was to remember 
six subjects in a sermon; my next to remember 22 
heads and other particulars of a sermon I was 
listening to. I succeeded in remembering 20 of them 
in their proper order. And any method of enabling 
one to rembember a sermon or lecture is not to be 
disparaged. The same means could, of course, also 
be employed to enable a speaker to remember the 
of his lecture, &c. I have lately, by the same 
means, fixed in my memory tho text and the first 
verse of each hymn in Keble's Christian Year” for 
the 26 Sundays after Trinity. Neither doI see much 
difficulty in applying the same process to the acquire- 
ment of any science or language where such help may 
be necessary. Mr. Grey says dates are about the 
most useless form of knowledge, but such an asser- 
tion would be disputed by many scholars; and dates 
are acknowledged to be one of the most difficult 
things to remember without some kind of artificial 
assistance to the memory. The Fall of Lodore 
might certainly be learnt by heart in the ordinary 
way, but, without some system of mnemonics, most 
persons would find great difficulty in remembering 26 
texts and first verses—as mentioned above—in their 
proper order. When the memory has no great difficulty 
don't see the need, or even use, of mnemonics, but 
when anything unusually difficult has to be mastered 
my limi experience teaches me that mnemonics 
will work wonders. I hope some one more able will 
reply to this query, if not I will endeavour to look 
into the subject and reply again, although I don’t 
think Mr. Grey would find much difficulty in tracing 
out a path for himself.— W. P. IRON. 


132461. — Turners Cement. — Several recipes for 
turners’ cement are given in Spon's Workshop 
Companion.” The essential ingredients of these 
are resin and wax. The common elastic glue sold at 
the Brindery shops would possibly serve V. R.’s”’ 

rpose, unless he wishes to polish his brass discs in 

he lathe, in which case he had better use soft solder 
and a metal-faced chuck.—GIMCRACK. 


[32712.] — Secondary Batteries.—If a piece of 
copper and a piece of zinc are partly immersed in 
dilute sulphuric acid—H,SO, + H,O—and the two 
metals are joined by a piece of copper wire, the zinc 
begins to dissolve immediately, and bubbles of 
hydrogen collect on the copper plate, whence part of 
them rise in the liquid. At the same time a current 
of electricity flows in the connecting wire, and its 
existence can easily be proved by means of a galva- 
nometer. In a very sbort time, however, the current 
begins to gradually decrease in strength. ‘I'he cause 
of this occurrence is to be found in the accumula- 
tion of hydrogen on the copper plate. These bubbles 
of hydrogen set up a current flowing in an opposite 
direction to that of the current produced by the 
battery itself, and, though secondary currents, 

artly neutralise the primary. This phenomenon 
Is inadequately called polarisation of a battery. 
Various expedients have been resorted to to ever- 
come its evil effects. One of the most successful has 
roved the use of the porous partition and two 
iquids for one pair of metal plates. Grove soon 
made use of polarisation, and invented his well- 
known gas battery. But the most useful application 
of the laws of polarisation is the secondary hattery. 
Grove's gas battery consists of a glass bottle filled 
with dilute sulphuric acid. In the liquid are fixed 
two plates of platinum, each of which is connected 
with a platinum terminal fused into the glass. 
When the poles of a circuit containing a galvano- 
meter and a battery are attached to the two terminals 
of this gas battery, hydrogen is collected on and 
over one of its platinum plates, and oxygen on and 
over the other. If, after a while, the battery is 
taken off, the needle of the galvanometer shows a 
deflection opposite to that shown before with the 
primary batterv. We have here, then, a striking 
proof of the effect of“ polarisution’’ of plates of 
metal. The two platinum plates show polarity. 
They are the poles of the gas battery, whose cur- 
rents flow in a direction opposed to that of the 
primary current. If we take a circuit containing a 
galvn nometer, and whose terminals are two plates 
of platinum, end we insert one of the plates ina jar 
filled with hydrogen, and the other in a jar filled 
with oxygen, aud then quickly plunge the plates in 
water, the galvanometer shows a deflection: a cur- 


of 12 square feet, 9in. wide, and 16ft. long, sewn 
in coarse cloth, and rolled into a spiral, in the same 
way as the plates of a Hare's deflagrator, and 
arranged in the ordinary way. each couple being in 
acell containing dilute sulphuricacid. If we now send 
the current of 15 Greve's cells (which may be very 
small indeed) through the secondary battery, its 
plates will acquire polarity after rome time, and if 
we then quickly take the primary battery out of the 
circuit we get from the secondary effects of extra- 
ordinary power. The secondary battery acta very 
much like a condenser. It seems to store up the 
current of the primary, and produces sparks in its 
discharge which could only be obtained from a hun- 
dred or more cells of a primary battery. The 
querist, ‘‘ Investigator," made his solution by far 
too weak. It is impossible to make out from his 
description how he coupled the cells. He says: “I 
coupled one of each pair of plates to either pole of a 
single-cell battery.“ I suppose he had three cells of 
a primary battery. He should have coupled them in 
the ordinary way for electro-motive force—say, 
carbon—Z + C—Z + C—zinc; and the secondary 
battery in the same wav. In that case he would 
have obtained a result, — WIESENDANGER. 


|32773.|—Sir I. Newton’s Magnet (U.Q.).— 
Try it. I don't think it would move a delicately? 
suspended needle. A magnet would have practically 
no influence at a much shorter distance than 10 
yards.— PIMPERNEL. 


[32796.]—Kaolin.—The pit referred to is in the 
parish of Old Deer, Aberdeenshire, N.B.— PIONEER. 


(82814.|—Emery Stones (U.Q.).—Send to Soho 
Foundry, ds, for catalogue. I think their 
smallest machine costs about £80, with screen, which 
requires about 3-horse power to work it.—TELE- 
SCOPE TELE. 


[82820.]—Eleotrometer.—A Lippmann's capil- 
lary electrometer was exhibited in the Loan Collec- 
tion of Scientific Apparatus at the South Kensing- 
ton Museum. It is described at some length on p. 
289 of the catalogue. Perhaps the instrament now 
forms a part of the permanent collection at South 
Kensington.—R. P. G. 


[32835.] —Three-Cylinder Engines.— Having 
had some practical experience with the Willan’s 
class of three-cylinder engine, I think the following 
reply to A Mechanic’s’’ query appearing on p. 399, 
may be of some use to him. The virtue of this par- 
ticular class of engine is not nearly so great as was 
originally anticipated. One of the greatest defects 
is the rapidity with which the crank-shaft bearings 
wear out, even when roller bearings are used, this 
being occasioned by the great velocity they run at, 
and the fact of the cylinders exhausting into the 
chamber in which the crank-shaft rotates. These 
engines require a very large amount of steam, the 
piston-valves only cutting off at about ith of the 
stroke. For all ordinary purposes I should most 
certainly recommend an ordinary double-acting 
engine, but if the space at command should be 
limited, a three-cylinder engine might be found very 
useful. The great advantage they possess over 
ordinary engines is the ease with which they may be 
reversed, and in many cases—such as steam cranes, 
launches, &c.—this 1s an important item. In tho 
management of them skilled labour may often be 
dispensed with on account of this advantage. An 


idea has lately been experimented on to try the effect 
of exhausting above the cylinders, thus keeping the 
crank shaft mach cooler, and using slipper guides 
to prevent the cylinders from wearing oval, and it 
has given a much better resulé.—DRAUGHTSMAN. 


[32883.] — Blectro-Magnet. — Three Daniell's 
cells, if properly constructed, will ring a bell satis- 
factorily through a circuit of erdinary resistance. If 
telephones are in the line when you ring the bell the 
effect will be weakened, because the coils of No. 36 
wire add an enormous resistance. You should now 
find out whether the fault is either in the battery or 
in the bell, or in the circuit. Join the bell to the 
battery by means of two thick copper wires only 
about 2ft. long. Ifit rings loud enough then you 
may conclude that there are faults in the line, or 
that the line offers too much resistance, If the latter 
is the case you would best make another three cells, 
and use the six together. If the three-cell battery 
arranged as described last, does not ring it loud 
enough you may be sure that you have not made the 
battery carefully according to the instructions given. 
I should advise you to make another three cells, anc 
to sork top and bottom of the porous cells in melted 
paraffin, I advised you to do so because it is very im. 
portant. As you did not think it of primary influence 


have not had their tops and bottoms soaked in 
paraffin. You will find that the zinos are covered 
with black or brown mud. This mud is nothing else 
than a deposit of copper. ‘‘ Leakage takes place 
in your battery, and the deposit of copper on the 
zino produces local action —that is to say, a eur- 
rent is started in an opposite direction to that of the 
battery. This local action neutralises part of your 
battery current. Several querists have complained 
that the same occurred in their Daniell’s cells. If 
they had been very careful in making the cells they 
would not have had any reason to complain. The 
top of the outer cell should be coated as well with 
paraffin or varnish, but not for the same reason. If 
it is not coated orystals of sulphate of co will 
soon be formed outside on it; this weakens the cells, 
and is waste. Are you quite sure that the platea do 
not touch the porous cell? and is your solution of 
copper sulphate saturated ? Never fill the cells quite 
to the top. leave at least jin. free. Try again; the 
cost is trifling, and you will feel satisfied when you 
have constructed a good battery for 8 
WIESENDANGER. 

32928 ]—Pastry Oven .Q.).—You cannot 
build so small an oven of brick to be of any use, 
because you could not heat it properly. The size you 
mention is not much bigger than an ordinary brick 
oven furnace. The probable cause of your tea-cakes 
blistering is either the dough is too soft or the oven 
too hot—perhaps both.— Pim PERNEL. 


(32967.]—Hematine Turning Brown (U.Q.).— 
T believe it is due to the presence of logwood.— 
TELESCOPE TELE. 


(32972.|—Grafting Stockings.—“ Is the art of 
fting stockings extinct ?” Ask the mistress of 
he nearest Board school. You woald probably re- 
ceive an instructive answer, if not isely the kind 
of instruction you expected. You should understand 
Swiss darning before attempting grafting ; but with 
silk hose the latter will not be so very easy, on 
account of the fineness of the loops. ‘“ Grafting is 
joining two pieces together, as a new feot to an old 
eg, Ko. Ravel both edges until the thread rans 
even; let all the loops appear clear and distinot 
if the stitches were going to be picked up with a 
knitting-needle for knitting. Hold both pieces 
together in the ordinary position for hemming, let- 
ting the loops be exactly opposite to each other, and 
take up two loops—i.e., enter the needle into an 
upper loop, and bring it out in the next loop; draw 
out the thread, then enter the under loop ite the 
last upper loop, and come out in the next loop, and 
draw out the thread ; continue thus, two loops at top- 
and two at bottom, using one fresh loop each time, 
and the two pieces will be effectually joined with an 
almost invisible seam.” The above extract is taken 
from “ Plain Knitting and Mending’ (Griffith and 
Farran), which has diagrams, making the process. 
still clearer.— DAGHBEET’S QOUVERNANTE. 
[32980.]—Leather Strapping for Chairs (U. Q.). 
Please to make query a little clearer. Where does 
the strapping go? Is it morocco leather, or what? 
If you make this query a little clearer, I will try to 
help you.—TELESCOPE TELE. 


33022.]J—Hominy.— Copied from a book that 
is supplied with hominy. Hominy and Milk: 
Hominy should be soaked b in botling water. 
in addition to the boiling prescribed in the follow- 
ing: Stir 60z. of hominy in 2 quarts boiling 
water, stirring it occasionally to prevent burning ; 
just before dishing add a teaspeonfal of salt or more, 
and serve with milk and sugar or syrap. Avother 
for the same: 4 cup of small hominy, 1 quart of cold 
water, pinch of salt. Boil 1 hour; stir often. While 
hot, mix some soft hominy cakes, 2 cups of fine 
hominy, boiled and cold, 1 cup of flour, 1 quart of 
milk, 3 eggs well beaten, 1 teaspoon salt. Beat 
smooth the hominy, work in the milk and salt, then 
flour—lastly, the eggs. Bake at once, and keep the 
wixture well stirred. Hominy fritters: Make a 
batter with one egg, flour, milk, and salt, mix with 
1 quart of boiled hominy, and fry. These are only 
two or three recipes. I can give the following, if 
required :—Hominy pudding, fried hominy, hominy 
croquettes, baked hominy, buckwheat cakes, tomato 
soup, tomato summer soup, Johnny cake, corn-meal 
crumpets, corn-meal muffins, non il corn bread, 
batter or egg broad, boiled Indian meal padding, 
Indian meal gruel, &c.—TELESCOPE TELE, 


(3303-4. ]—8taining Wood Sections.—To NEwo. 
My object in wishing to stain the wood sections is 
to throw the diversity in the structure of the wood into 
strong contrast, in the same manner as the stained 
sections purchasable of any dealer in microscopic 
objects.—A, T. I. 


(38054.]—Sulphuretted Hydrogen.—I am well 
aware that many text-books dilate apon the very 
poisonous nature of this gas, and doubtless it would 
be dangerous to take a good inhalation from a kipp 
in vigorous action. At the same time no nnplea- 
sant consequences are to be fenred from any ordinary 
use of the gas. I fancy Dazhbert will not mako 
much progress in analytical chemistry if he is unable 
to bear salphuretted hydrogen even in the open air. 
— WM. JOHN GREY. 


33072.] —Tanning (U.Q.).—1}lb. to Alb. of bark. 


1 | —TELEscors TELE. 

(23099.]—Dipping Needle.— X.” should visit 
ve shop of ẹ maker of surveying instruments.— 
"IDEO, 
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[33117.])—Organ.—" Gothic“ has made a mistake | 100z. to 1202. I get 5 tons of metal melted per hour 


about the size of the Pyramidon ; it should be 
2ft. Zin. syvare at the top and Sin. square at the 


month. He has evidently mistaken 2ft. 3in. square | 


for 2ft. 3in. round the top. 
Elliot’s query about bourdon, the length of a 5}in. 
x Bin. CCC bourdon is 7ft. 4in., according to my 
book, but I cannot say whether this is the total 
iength or the length from the lip to the top: ao I 
should advise him either to meagure the speaking 
length of his CC stopped diapason (if he has ono—if 
not, any other large stopped pipe) and cut his 
bourdon in proportion, or else to make one bourdon 
pipe on the 8ft. scale. Cnt that down, and make 
the rest in proportion. I have avery good rather 
small scale bourdon, which I will give: 


With regard to Mr. 


Depth. Width. 
C C C oon 61’, 45°. 
GO... 2. a gi 
CC cos 35 213716 
FF eee 31014 2 16 
C 1 21 


Ten. as eee 1 ae 21.1 
For a 8in. wind the mouth should be ent up half the 
width; the tone is firm, plump, and pure. But for 
a small organ I should prefer a lieblich gedacht of 
the following scale :— 


Depth. Width. 
CCC.. 5 3 
Ga. gi, 21177 
C C 5 3 2456 
FF... 2!/, ]!!',, 
Ten. C 17˙¹⁹ 1* 


Both the above decrease to half-size on the cleventh 
note (the usual German scale), and are of decidedly 
good tone.— DIAPASON. 


(33118 ]—Universal Telegraph.—I believe this 
wonderful telegraph never became even a commercial 
article. It is certainly not universal, and no descrip- 
tion of it is to be found in the manuals of telegrapby. 
— NEMO. 

[33120.]-—Rendering Woodwork Fireproof.— 
Cover it with two or three coats of whiting, mixed 
with size alone. Soak the balls in water to 
break them into a pasty mass, and then add the 
melted size. Lay on as evenly as possible. I believe 
you might almost bring red-hot coke against wond 
thus protected ‘without setting it on fire. Try a 
stick so covered in a fire.— S. M. 


133134.) — Nickel Plating.— The only useful 
process is a patent; but articles of iron, steel, 
copper. brass, zinc, and lead may he coated with 
nickel by immersing them in contact with zine in a 
boiling neutral solution of chloride of zinc contain- 
ing metallic nickel in fragmenta or a plate of that 
metal. Several processes have been given in this 
paper.— WOLFRAM. 


[33135.]— Ph. D.—The qualifications depend en- 
tirely on the university from which the degree is 
obtained. From the needy German universities you 
might obtain the degree by a paper on something or 
other, which would probably never be read. Letters 
after a man’s name—except B.A., M.A., M D., M. B., 
D. Sc., accompanied by the name of the university 
have little value, and when tradesmen put F. R. G. S. 
on their billheads, it is time the practice was dropped. 
When you sce Ph.D, after a man's name, rest 
assared he wants to make something out of it, and 
that something is most likely money.—Nuwn. Dos. 


[33142.]— Solid Ink.—Vegetable black and gum 
worked up well, and dried in moulds.—N RMO. 


{33144.|—Indiarubber Coat.—The only remedy 
for a sticky“ indiarubber coat is to buy a new one, 
and see that you get a good one. You might mend 
it by covering the parts with a solution of pare 
rubber in mineral naphtha or bisulphide of carbon, 
but it would not be worth while, for the disease 
is incurable.—S. M. 


[33145.|—Marking Ink.—The ordinary marking 
ink, thickened with gum and some powder, such as 
pr pblack or whiting, will do for marking with types. 
—OVOLO. 


_ (83151.J—Drying Oil.— What are known as dry- 
ing oils possess the property of absorbing oxygen 
more rapidly than the non-drying oils, and so become 
hard and resin-like; boiling with litharge and other 
substances facilitates the absorption of oxygen by 
removing from the oil substances which would tend 
to keep it goi, Litharge is the best dryer, but 
sugar of lead or white copperas is better for oils 
that must be light-coloured.—S. L. 


(33156.)—Cupola.—I am much obliged to Mr. 
Allen and to“ F. W. S.“ for their auswers to my 
query, but in order tbat my wauts may be better 
understcod I will try to make them clearer. I use 
at present a No. 4 Root's blower, which gives mea 
pressure of air of about 120z. par square inch, and 
would sait well were it not frequently breaking 
down and causing me considerable annoyance and 
expense, as of course it always breaks down just 
when it is most needed, compelling me to work all 
night for repairs, I have been told the ‘ Baker” 
machine is superior to the Root's, as it is con- 
structed entirely of metal, whereas the Root’s is 
partly constructed of wood. I have thought of a 
blast engine, but hesitated doing anything in that 
direction on account of the cost, although 1 believe 
it is the correct thing fora large works. ‘The cupolus 
that I have at present, and which will require re- 
placing shortly, are 18ft. high from the bottom of the 
furnace to the bottom of the charging door, and 
3ft. Gin. diameter inside, and parallel when newly 
lined, ‘Lhere are 8 tuyeres, and with a blast of from 


in cach. I use l3cwt. of coke to fill the cupola up to 
about 2lin. above the tnyeres. I then charge the 
cupola with iron and coke at the rato of lewt. of 
coke per ton of iron continuonsly for any quantity I 
may have to melt, which frequently amounts to 20 
tons, and sometimes 30 tons per day. Now, as the 
theoretical amonnt of coke necessary to melt the 
iron is less than this, I think there is room for im- 
provement, Although I have tried, by reducing the 
| coke, I hava failed to obtain a permanent reduction 
| from what I believe to be the variation in the quality 
of the coke. I have found its composition vary from 
| 80 to 90 per cent. of carbon, and with such variable 
i coke I have not been able to reduce the coke con- 
sumption below lewt. per ton of iron. From the 
experiments I have made I have arrived at the con- 
clusion that any further improvement in the economy 
of coke must be obtained by heating the blast. 
There is another advantage to be derived from the 
heating of the air, which I believe to be a very 
important one. It is often a source of trouble to the 
founder to find the action of his cupola impeded by 
the solidification of the slag above and in front of 
the tuyeres, caused by the slag dropping down in front 
of them and the cold air pouring into the furnace. 
This is often a serious trouble, especially in a cupola 
running 10 or 12 hours at a stretch, asin the case of 
pipe and chair foundries, where if we had hot blast, 
sav at a temperature of 600° to 800°, this annoyance 
would cease, It wonld also enable us to get hotter 
metal and melt quicker. Cast iron requires an 
average of 478 units of heat to melt it, aud as carbon 
hurniug to carbonic acid develops 12.906 heat units, 
then as coke contains an average of 85 per cent. of 


: 7 
carbon, a ton of iron will require 2.0 * 478 — 


12.9060 x 85 
NRlh. to melt it, so that, in my case, there is a margin 
of IIIb. for loss of heat due to radiation and waste, 
Ke. F. W.S.” states that Messrs. J. Abbott and 
Co. make an average of 2icwt. per ton of castings. 
Can he not give as if in terms of per ton of metal 
melted? ‘Theirs is rather an unsatisfactory way of 
arriving at the consumption. In all large foundries 
there are a large quantity of plates and“ boxes 
made which are used in the process of moulding, and 
as the quantity varies with the description of the 
work done, it is difficult, if not impossible, to get at 
correct consumption of coke per ton of finished 
castings. Then there is the element of bad cast ngs. 
This is not a constaut quantity, and affects, more or 
less, the result. It certainly appears to me to be a 
much better plan to divide the total amount of coke 
into the cupola by the total amount of iron. I have 
always adopted this method, and my present con- 
sumption is 147lb. per ton, including the filling of 
the cupola up to and above the tuyeres. I shall be 
extremely glad if “F. W. S.” or Mr. Allen can 
throw some light on this subject. I find great diili- 
culty in getting information from founders, not 
from their unwillingness to give it, but I believe 
there is really not much known upon the subject.— 
CUPOLA. 

[33177.] — Watch Tools.— This query I had 
hoped would have been replied to by an amateur 
who had experienced the 5 and success in his 
endeavour at watch-repairing. feel that, before I 
can properly aid“ W. B.,“ 1 should know whether 
he has attempted to make anything approaching 
usefulness for a watch. If he will place such in 
formation before me, I shall be glad to reply to bim, 
although I repeat that I consider a reply from one 
who hns accomplished the task would be equally—if 
not more—useful to him than from me.—SECONDS’ 
PRACTICAL WATCHMAKER. 


[83181.]—Life of a Watch.—This curious ques- 
tion may be disposed of as follows:—There are, 
-and have been for several years, various qualities of 
foreign watches, the majority of such beiug small 
and compactly made; but such flat and neatly- 
finished ones are not all of Geneva make. A Geneva 
watch, manufactured at Geneva, is a superior aad 
enduring instrament, and many are in excellent con- 
dition after twenty or thirty years’ wear, whercas 
the majority of watches similar in appearance to the 
Geneva, but manufactured in Switzerland, of lower 
price and quality than the Geneva,” have some of 
their pieces so much worn after three or four ycars’ 
wearing as to require fresh parts introducing. Many 
workmen, taking little notice of such wenrings, 
„ patch up ” the worn parts, instead of at the onset 
putting mew ones, and hence, in the majority of 
instances, wearers of watches are troubled. A good 
Geneva watch will continuc to be reliable and useful 
for a period of twenty years or more, and a Swiss 
one of ordinary manufacture little more than half 
that period, provided that they are placed iu the 
hands of competent repairers, and not kept going 
| for three or four years without being attended to.— 
! SECONDS’ PRACTICAL WATCHMAKER, 


(33212, ]—Prussiate of Potash.—I am sorry that 
I, though not unacquuinted with the manufacture of 
this article, am ignorant of its working, and, con- 
sequently, cannot give Daghbert'' much assist- 
ance in the details. I had occasion some time ago to 
visit a prussiate works, and took some notes of its 
working, together with a rough plan of the general 
arrangement, but I cannot at this moment lay hands 
on either. The proportions of born and potashes 
vary with cifferent makers, some using 75 of the 
albuminoid substance to 100 of potashes, while 
others, according to Runge, 400 of calcined hora to 
100 of petashes, the amount of iron turnings being 

| generally '/,)th that of the potashes. The ingredients, 


iron, potashes, horn, wool, old leather, or any other 
form of nitrogenous carbon, are mixed in the right 
proportions, introduced into a pear-shaped iron 
vessel, having a closely-fitting lid to exclude the air 
the whole so arranged as to allow free circulation o 

the flames and hot gu es on all sides, and the contents 
heated to fusion. I do not think there ia any danger 
of over-heating.The product is then lixiviated with 
water, the solution evaporated on pans heated by the 
waste heat from the retorts. When sufficient] 

concentrated the liquid is placed in vats, into whic 

are hung pieces of rope round which the crystals 
form—the black mud which remains at the bottom 
of the lixiviating vessel being used for manure, and 
for deodorising. A sample of it gave on analysis— 


Water an 85 iy 30:510 
Organic and volatile matters 4°520* 
Carbon me PPE 75 22790 
Sind and insoluble matter ... 16:300 
Oxide of iron and alumina . 12:860 
Lime ne oe 2°110 
Magnesia aa 509 
Sulphuric acid ... 5:339 
Potash 42 3:117 
Soda PA 759 
Ferrocyanic acid oy a we 3157 
Traces of phosphoric acid, carbonic 
acid, and loss ade . 1059 
100°000 


* Containing nitrogen equal to ammonia 1'035. 
t Existing as Prussian blue. 

One serious drawback to this method is the expense 
entniled by the wear and tear of the iron vessels 
which soon become honey-combed. On account of 
this, I believe, reverberatory furnaces are coming 
into use. The most 30 aRsily accepted theory of 
the formation of this substance is as follows: The 
carbonate of potash and the sulphate of potash (con- 
tuined in the crude asheg), the nitrogenons coal and 
the iron re-acting on each other, form, first, sulphide 
of potassium, which converts the iron into sulphide, 
while the nitrogen iu the charcoal unites nuder the 
influence of the potassium with the carbon, which 
azain conhiaes with the potassinm, forming cyanide 
of potassium. When treated with water the cyanide 
and the iron sulphide decompose each other, forming 
ferrocyanide of potassium., Baron Liebiz has, howe 
ever, proved, since the promulgation of this theory 
that potassinm cyanide and metallic iron aro alone 
contained in the fused mass, and that the ferro- 
cvanide is only formed on the addition of water, or 
slowly by exposure to moist air.—J. M. W., Man- 
chester, 


(33212.]—Prussiate of Potash.—Old leather is 
so.uetimes used for the production of this salt. The 
materials employed are mixed in the following pro- 
portions :—1 ton of proper nitrogenised matter, such 
a3 hoof parings, dried blood, woollen razs or clippings, 
or animal matter of any kind which is rich in 
nitrogen. This is mixed with 34 cwt. of pearlash in 
the form of powder, and 50 to 60ib. of scrap iron in 
the state of filings, turnings, thin sheets, or 
clippings. These materials are put in small quantities 
at a time into a strong iron pot which has previously 
been raised to a bright cherry-red heat, and after 
every addition of the mixture the maas in the pot 
must be stirred with an iron rod until it assumes a 
pasty appearance, when more of the mixture is added, 
and treated in the same manner until the pot is half 
full. It is maintained at this temperature for 
20 minutes. The old leather or horns are generally 
cat up into small pieces before they ure mixed with 
the other materials. It is not advisable to wash the 
old leather or parings before using, except they are 
very filthy. The drier the nitrogenous matter is the 

renter will be the amount of salt obtained. After 
usion, the contents of the crucible should be pro- 
tected from the air as much as possible. The fused 
mass is treated with water in open boilers, the 
solution filtered and evaporated till the salt crystal- 
lises out. The crystals are generally contaminated 
with a little potassium sulphate and potassium 
carbonate. ‘These impurities may be removed by 
re-dissolving in water and re-crystallising. The 
following equations represent the chemical changes 
which occur :— 


1. KCO, + C. + N: = 2KCN + 3CO 
138 + 48 +428 = 130 + 81 

2. 6KCN + Fe + O = K,FeC6 Nz + K:0 

B + 66+ 16= 368 + OF 


(33215.]—Arsenic in Violet Powder.—As Mr. 
A. H. Allen, on p. 421, refers to my answer as to the 
detection of arsenic in violet powder (p. 492), per- 
haps you will allow me to say that my authority for 
the test given is Dr. Ure (see 6th edition of Ure’s 
Diction«ry,” p. 198). With regard to the impossi- 
bility of heating a fluid in a tube open at both ends, 
it is clear that Mr. Allen must have written without 
thinking, as it is obvious that there could be no 
difficulty in using a U-shaped tube open at both 
ends. Mr. Allen is in error in supposing that a 
small quantity of arsenic was present in the violet 
powder in question, forit contained 38 per cent., and 
64 grains were found in a child poisoned by it. No- 
body would be foolish enough to suppose, as Mr. 
Allen appears to think I did, that violet powder is 
usually employed for internal application. No doubt 
the child licked the powder off its lips. The antidote 
is mentioned by Kane and other eminent authorities. 
No doubt Mr. Allen may be right, and they wrong ; 
but, as there may be some doubt about that, it 
hardly follows that they ‘‘ talked rubbish. -R. P. G. 
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(38248.]—White Rats.—‘‘ Jumper” should give | fits him for such a situation. Let him apply for a | aecordingly. Mr. Pilgrim will observe that tbe 
them plenty of food, boiled potatoes, puts, bread, corn, | berth of this kind to any of the companies trading | plane of the dial is at right angles to that of the 


and sometimes a piece of sugar, and for drink onl 
water, milk, only not too often of the latter, as mil 
does not quench the thirst. The white rats seem to 
be feeble ; they dislike the daylight, and it is best 
to see them and teach them to bear the daylight by 
giving the food from 11 to 2 o’clock mid-day, for 
the first time. Keep the rats in a cage with a small 
dark box inside for bedroom, and the cage with 
movable bottom ; put pieces of paper, straw, hav, in 
the cage, as they will make themselves a nest. Keep 
the cage and bottom of it very clean, or you may 
lose your rats as T bave mine, not knowing how to 
treat them.—A. PURGIA. 


VV Horizontal Engine. 
—I thank our friends who have replied to this query, 
and, to enable them better to understand our diffi- 
culty, I send diagrams and a few more particulars. 
The engine was built nine years ago, and recently its 
work has been reduced by nearly half. The steam 
pressure is kept at about 30lb. per square inch; bat 
the engine will work up to proper speed with steam 
so low as l4lb, Steam is cut off at about two-thirds 


ATMGSPERIC LINE 


the stroke. The cylinder and valve-chest are cast 
: 9 ber so that we could not replace one without the 

other. The boiler is by Galloways, and is in very 
good order. The feed-water is heated by the exhaust 
steam. Bushing the cylinder was recommended by 
a practical man; but we have some doubts as to 
whether it would answer. The diagram is taken 
with Hopkinson's indicator; boiler pressure at time 
of indicating, 281b. per square inch.— H. L. 


33274.]— Telephone. —I am much obliged to Mr- 
Powell for his interesting answer to this query, and 
regret that I could not accept his kind invitation to 
inspect the arrangement. Wasa call-bell used, and 
if not, what means were employed instead >—W m. 
JOHN GREY. 


[33275.|—Dispersion of Sound.—Many thanks 
to Mr. Grey for his courteous explanation. The 
term being used, as I understood, in opposition to 
convergence, the mistake was natural, the more so 
that it is obviously impossible to decompose a mono- 
tone, that being in itself elementary. But as a com- 
bination is now instanced J should not like to say 
its reduction is impossible. The greatest relative 
difference in the quickness of vibration in light 
waves being not quite two to one, while the 
difference in that of the lowest and highest sound 
wave 18 2,000 to one, would seem to render this feat 
easier of accomplishment. I do not know if a sound 
prism has been tried, and should like to hear. One 
great difficulty would be to prevent the re mingling 
of the tones after separation. I am obliged to Mr. 
Allen for his suggestion; that of the concave lens 
I had tried, but as it was not satisfactory I con- 
cluded tbat the rarefaction of the carbonic acid had 
reduced the specific gravity too near that of the air. 
The other will be useful.— W. H. DAVIES. 


33277.]— Blast Furnace Slag.—Mr. Allen hardly 
answers this query, I submit, in his reply on p. 421. 
I trust he will kindly look at it again, and help me 
further—unless, indeed, these very rough prodacts 
of iron smelting are not sufficiently interesting to 
the chemist. The cinder I mentioned was said to be 
a “very limy cinder” until analysed, and was 
„ iron for extra strong rails, 

c.—F. W. S. 


_ [83285.]—Cutting Grindstones.—The best plan 
is to true them up with a tool made of the b 
diamond or carbonado. It is the only thing that 
will touch the emery wheels now so much in use, and 
cuts away a Bilston grindstone like so much chalk. 
It may be obtained ready mounted from, I believe, 
Selig’s, in Queen Victoria-street ; but any one can 
purchase a fragment for himself, and mount it as 
follows: Take a piece of zin. bar iron and taper one 
end, then recess the tapered end. Fill the recess 
with solder. Fix the tool with the recessed end 
uppermost, first heating it sufficiently to make the 
solder liquid, and to keep it so for afew minutes. 
Then put the piece of carbonado in the solder (it will 
float) and guide it so as to get a corner nicely pro- 
truding when the solder sets. The diamond will 
practically wear forever. T. Clark, in his answer 
to this query, expresses a wish to know why all 
rindstones driven by manual labour have the same 
ault as that of H.“ It is because they all, either 
owing to the weight of the handle, or to the weight 
of the treadle, which ever is used, stop with always 
the same side downwards. The water absorbed 
while the stone is being used, then sinks to the lower 
side of the stone, and softens that side, which thus 
wears away moat. The substance of the information 
about obtaining and setting carbonado has before 
appeared under another signature — that of 
B. P. A.,“ but I prefer giving it again to looking it 
up and giving the reference.— LAw STUDENT. 
138289.]— Fiji Islands.— Young Scotsman” bas 
a good chance of getting a passage to New Zealand 
on board a packet-ship, by working for the same in 
the capacity of carpenter's mate; his present trade 


to New Zealand. From them he can easily get a 
passage to the Fiji Islands by the regular sailing 
steam packets, or mail boat. Young Scotsman 
will find Captain Farquhar, of the mail boat, a 
gentleman able and willing to give him every infor- 
mation about his chance of work in the Fiji Islands. 
— PIONEER. 


[33290.]—Nodules in Limestone.—At the build- 
ing now in progress of the Manchester Hotel, 
Aldersgate-street, the masons in sawing a huge 
block of Fleetwood Bath stone, about 8ft. by 4ft., 
came across a perfectly spherical bullet in the centre 
of this large mass. I must confess I was a little 
taken aback when it was reported to me that a rifle 
bullet had been found in this position, as my mind 
reverted as to whether the volunteer force, rifle 
butts, &c., were in full swing during vast geological 
ages. Upon obtaining possession of this specimen 
in its matrix I felt as pleased and puzzled as Mr. 
Pickwick did over his treasure. How did it get 
there is the question? It is łof an inch in diameter. 
From the appearance of the cut surface I should say 
it is composed of ironst»ne—the above is the term 
given by the clerk of the works for the composition 
of the block, but I believe it is what is known by the 
name of Shelley limestone. Now, I can only accoant 
for it one way, and that is by a meteoric origin. 
Will Mr. Lancaster, or any other reader, kindly say 
if this is correct ? There is another thing I cannot 
make out. If I refer to Page's “Handbook of 
Geological Terms, under the head Bath stone” it 
refers me to tbe great oolitic formation, whereas the 
composition of Bath stone appears to be Shelley 
limestone of a much more recent and different 
formation from the Oolite or Roe stone specimen in 
my possession.— THEO. Izop. 


(33301.]—Telephonic.—It is possible that you 
have wound the coils wrongly, so that the current is 
neutralised. If this is the case, reversing one of the 
bobbins on its core will set matters right.—W. B. 


(33321.)—L. and N. W. Engines.—As your 
correspondent, ‘‘ Murano, wants to know the 
numbers of five engines, and as he says 2,183 has 
been claimed for the first three—Precedent, Alma, 
and Antelope—I give the correct number of as many 
of that class as I know :— 


Precedent ... ... 2,175 ' Penrith Beacon .. 2,187 
Robert Benson .. 2,176 ; Chillington... 2.188 
Buffalo ... 2,181 , Avon... ‘ai . 2,189 
Gira ffe .. 2,182 Princess Beatrice... 2,190 
Antelope . 2,183 Snowdon . 2,191 
Rayna .. 2, 184 Caradoe .. 2,192 
Alma . 2,185 | Salopian .., 


: *. 2,193 
Lowther ... . . 2,186 ' Cambrian ... *. 2,194 
The number of the Princess Louise is 1,177.— 
TAMERLANE, 

„„ Indicator.—I send sketch of 
a bicycle distance indicator, which I think Mr. 
Pilgrim, with a little trouble, will be able to mak>. 
A is the handle which is carried by the spindle, B, 
on which is fixed the spur wheel, C. This spur wheel 
revolves once in half a mile, and has jast half as 
men teeth in it as the bicycle-wheel has to give 
revolutionsin a mile. For the sake of an example, 
we will suppose a bicycle driving-wheel to be 5 yards 
in circumference, then it would have to make 352 in 
a mile. The wheel, C, would have 176 teeth. The 
dial, E E, revolves, being driven by the spur wheel, 
F, which has just one more tooth in it than the wheel, 
C, so that when the hand has made oue revolution, 
the dial has made one, all but the pitch of one tooth, 
which space on the dial represents half a mile. The 
hand being driven by the wheel with 176 teeth, it 
follows that the dial would be marked with half that 
number of miles. H H is the driving arrangement. 
It is made of four little 5 represented in an 
end view by Fig. 2. It is fixed on the end of a lever, 
which works on a hinge at K. At each revolution 
of the driving wheel, this lever works once N and 
once down, moving the wheels round one tooth. M 
is a brass bearing for the spindle; it fits into a hole 
drilled through the glass. When it is required to 
set the hand, a pin is dropped through the little hole 
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in this bearing at O, and the bearing is turned round. 
The pin projecting through at the dial side carries 
the hand round with it. If it is required to measure 
short distances, a graduated ring can be put under 
the glass on the ledge at P P, and marked into yards. 
If the hand makes one revolution to half a mile, this 
ring might have 176 divisions, each representing 
5 yards. Mr. Pilgrim may think 176 teeth too many 
for the wheels to have. In that case, he could con- 
struct it to make one revolution in a quarter of a 
mile instead of a half, But it really does not matter 
much how many teeth these wheels have, only care 
must be taken that the top wheel has one more tooth 
than the bottom one, as the dial can be marked out 


bicycle wheel, so that the distance can be read from 


the saddle.— A. A. WATKINS. 


[33328.]—Sign Language.—I only know of two 
deaf and dumb aJphabets—the one usually taught in 
our asylums and schools for the deaf and damb, 
which requires two hands to form the letters; the 
other recently imported, I believe, from America, 
which can be formed with one hand only—the latter 
being, I think, only used as a supplementary one 
when one hand is engaged. Of course, there are 
many signs which represent words which could only 
be acquired ata school, or from some one who bas 
been taught at a school, and would only be of use in 
talking to those similarly instructed. However, if 
„A Sufferer” could sall on the Secretary of the 
Deaf and Dumb Asylum, at the offices in Cannon- 
street, London, E.C., he could purchase at a trifling 
cost a sheet with the alphabet printed on it, and also 
obtain any further information he might require; 
but if not resident in London, a letter directed as 
above would, no deubt, find him. Bat what I would 
advise A Sufferer to do is, to practise speaking 
with the lips only that is, form the words ns near 
as possible with the lips, without attering any sound. 
It is surprising how many words can thus dis- 
tinctly formed, and for those which cannot recourse 
must be had to the fingers. It is very difficult in- 
deed to teach this plan to children who have been 
born deaf or lost their hearing very early, but is 
easy enough to those who have had the use of speech 
and hearing. Although I only suffer from parti 
deafness, which is always worse on catching cold, I 
have relatives and friends who are totally deaf. One 
friend in particular, has used this system, and he 
and I have conversed by the hour together in this 
manner, with only now and then using the fingers 
for dificult words or parts of words. It would be 
best to commence with easy sentences, such as 
„How are you °?” And it would also be a good plan 
to watch the motion of the lips of any one speaking. 
for I have found it help me ore in making out 
what is being said when I could not distinctly catch 
thesound. Of course, when no sound is uttered or 
heard, each word should be separately and distinctly 
formed. A Sufferer may not lose his speech, 
but persons losing their hearing generally talk very 
low ; indeed, one gentleman I know, who has u- 
ally lost his hearing, has nearly lost his s also 
merely making a mumbling sound, and is surprised 
that his friends cannot understand him. But A 
Safferer ” may find much benefit from the above 
plan, whether he lose his speech or not. Of course, 
it would be difficult to understand in this manner 
persons who only talk through their teeth; but, no 
doubt, friends or relatives would not mind a little 
trouble for the purpose of ves under- 
stood.—C. Lark. 


33337. ee Mahogany.— You 
in all probability use too much polish, and rub too 
hard. First, give work coat of size, rab down, and 
body in with even circular motion. going over the 
whole of work, if not too large. After the grain is well 
filled in, let it get hard. then face up, aud when hard 
finish with spirits. Mind and not use too much 
spirits ; a few rubs is all that is wanted to take off 
oil, or your polish will all come off.—JoINER. 


(888388.] — Polishing Veneer Wood.— W. J. 
Hatch had better buy his polish. After scraping up 
veneer, first give coat of size for stopping ap grain, 
then colour or stain, and proceed to ue . The 
previous answer will show the way. It is a great 
mistake to use too much oil. For all hard woods 
the polishing is the same, but not for stopping, as 
size is generally ueed for dark woods, and plaster or 
chrome for light. I might mention that putty-lime 
isa good stain for Honduras mahogany, chestnut, 
and other woods.—JOINEB. 


138348. — Hay Fever.—This is a misnomer—the 
disorder being no more than the ordinary asthma, 
or the closely allied bronchitis, into which it may 
degenerate. The only difference is that the fit occurs 
as the effect of changes in the humoral condition 
of the chest and viscera, caused by the transition to 
the more genial and developing influences of the 
spring season. This abnormal humoral condition 
takes some little time to mature, so that the fit just 
develops itself about June, for hay-making time. 
The bronchial membranes are then in a state of 
great irritation, which is intensified by any strong 
odour. Thence ensues dryness, heat (inflammation) 
and finally reaction.“ or softening of the diseased 
deposit, which is then “‘ eliminated ” as a more or 
less thick irritating mucous, swelling up the maceus 
membranes, embarrassing the breathing process, and 
so causing all the distress enumerated. In winter, 
of course, the asthma “secretion” is more thick 
and glutinous, and is expelled from the throat glands 
by coughing and expectoration ; but, the fit occurring 
here more in high summer, the secretion is more 
thin (gummy-like), and is thus enabled to flow up- 
ward and over the palate to the nostrils, the mem- 
branes of which are thus in a state of irritation. The 
further irritation of any pungent odour produces a 
fit of sneezing, followed by a discharge of the irri- 
tating mucous. What I may term a “ siphon’” 
action is thus set up, and the flow of secretion con- 
tinues until the offending humoral stream is ex- 
hausted. In my answer to A. S.” I spoke of the 
effete matters ‘‘stored up” Ley mistake printed 
“ stirred up’’) in the body. The disagreeable heat 
of the body after the attack” (of F. W. S.“) is the 
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mnion of the animal heat with the concreted deposit 
ia the tissues of the body, by which they are softened 
or broken down,” thence taken up by “ absorp- 
tion,” and conveyed upwards for elimination in 
‘ fits ” and intermissions forming the phases of the 
disease. Thus developing, about the season of hay, 
the simple asthma of winter becomes, and is termed 
„hay asthma or summer bronchitis,” and continues 
till the constitutional source is exhausted. I 
have no personal experience of the disease, the 
asthmatic attacks of which I have formerly spoken 
being more of fog asthma, being developed by the 
first fog of autumn, however slight; yet once 
and the first bulk of “phlegm” cleared 
away, I have been exposed to some of the densest 
after-fogs with scarcely any inconvenience. I have 
found this * nasal” elimination of disease very 
prominent in several cases I have treated—two, 
notably, of consamption, where the prevalent elimi- 
nation passed up s and outwards entirely 
through the nasal glands, so that the exhaustion of 
the usual expellent cough action was entirely 
superseded. e change is the result of jadicious 
and active thermal treatment; so that we may see 
how winter asthma may become bay fever” or 
summer bronchitis, with the same genial influences 
of temperature and season. This is all I can give 
as the result of my own experience and observation, 
but it will help the sufferer to understand the dis- 
order he has got, and what is right and wrong in the 
treatment. Of late years the disease has come to be 
considered as caused by animalcular life“ (Tyn- 
dall on Dust and Disease“) the opinion being based 
on the observations of Professor Helmholtz, of Ger- 
many, a sufferer from the peculiar catarrh called 
bay lever from the year 1847.” Examining the nasal 
discha under the microscope he regularly found, 
in the last five years (to 1868), certain vibrio-like 
bodies (erganisms) in them, which at other times he 
could not observe. parang the poisonous action 
of quinine upon infusoria he determined to make the 
experiment of a weak infusion of it up the nostrils, 
the repetition of which three times a day, he says, 
under the mest unfavourable circumstances, was 
sufficient to keep himself entirely free. Two other 
n physicians were equally successful in curing 
hay fever by the same means. From this the infu- 
soria or organisms have come to be considered as the 
cause of the disease. More than this, the fact 
appears to have been laid hold of as a foundation for 
what has been lately much advocated as the germ 
theory of disease, more particularly as related to 
epidemic disorders, often so frequently and suddenly 
prevalent in extreme season conditions and 
changes. The infusoria here present I believe 
merely to be the product of the corrupt secretions 
themselves, as in the case of ascarides and other 
worms, which only breed in the slime of disordered 
intestines, and the vermin which breed in what is 
termed ‘louse cancer, and even on the bodies of 
persons in certain stages of ill-health and foul per- 
spirations. The injection of quassia into the intes- 
tines destroys the ascarides wholesale, by virtue of 
the “ tannin ” of the remedy. The larger species are 
destroyed in the same way by the male fern, koussu, 
pomegranate, turpentine, and calomel, which dry up 
these *‘ animal juices’’ as well as the humidity of 
the diseased secretions. The quinine acts in a simi- 
lar way on the germs of the“ hay fever.“ F. W. S.,“ 
however, gives evidence of a farther action, which 
appears to have escaped the notice of physicians— 
““the prompt flow of a peculiarly tenacious gummy 
mucoas from the nose and throat.” This is the real 
cure of the disorder, the germs, and their destruc- 
tion being alike collateral effects of the disease and 
the remedy. Possibly this crude sketch may enable 
the querist, as well as other sufferers, to understand 
the disease. As to prevention: Well, it is the 
effort of nature to remove the effete matter from 
the system; the disease, the process.” To prevent 
is, therefore, only to make further mischief to la 
the foundation for future insidious disorders. All 
that can be done is to assist nature, and by suit- 
able remedies make the “process” as short and 
easy as pessible. Asto the quinine, knowing its 
concretive or tanning action, I had doubts as to 
the consolidation of the secretions in the cellular 
tissue of the nose and palate, and the thence possi- 
ble creation of tumefaction and po s in the 
mucous membranes. This doubt F. W. S.” dis- 
pels, the solidification of the membrane being accom- 
panied by the separation of the diseased products 
there deposited as a4 poonnary gummy mucus,” 
only rendered tenacious in itself by the tannin or 
astringency ef the quinine. Whatever is behind in 
the system will occupy its place, and, if removed in 
its tarn by the quinine, will so continue till the 
source is exhausted. And this is the cure which 
its author and others have effected. All that can be 
furtber done is to aid the more free solution of the 
concrete and resinous matters at their source. Gums 
and resins are soluble in alcohol, albuminous and 
gelatinons matters in alkalis (and solutive acids). 
Hence brandy and soda water (potass) were observed 
to be beneficial. Externally alkali (soda) was 
“ seemingly of decided power over it.“ These, there- 
fore, point out the nature of the treatment to facili- 
tate the extractive ” local action of the quinine, If 
you need an alkali there is none so powerful in its 
action on albaminous concretive matter, none so 
gentle and non-depressing (the frequent effect of 
alkalis) as the chlorate of potass (2 drachms dis- 


solved in a gill of hot water). By gargling with this | tried 


the macas will in all probability be dissolved in the 


throat, and got rid of by interception, and so super- 
sede the nasal irritation and discharge. Taken in 2 
teaspoonful doses, 3 to 4 times a day, it will be 
absorbed, resolving the disease at its source, and 
destroying its acrid properties. As an external 
application to the nostrils, I think, a combination of 
1 pes olive oil with 2 parts benzoline (the common 
“lamp spirit of domestic use) would be mach more 
efficacious as a local resolvent than the glycerine. 
This is a rubefacient not to be found in the pharma- 
copreia. I was induced to try it from seeing the singu- 
lar action of paraffin over the clogged oil and impuri- 
ties of a sewing machine, which ran out like water. I 
therefore thought it should have an equal effect in 
a case of throat deafness (from induration of the 
ear glands and congestion in the neck tissues), 
which did not get on very fast. I used it to rub 
round the neck and ear, and soon got the bearing as 
well as ever, the indurated wax softening like butter. 
I added the oil as an emollient, and to prevent the 

free evaporation of the spirit. It thus becomes 
an excellent solvent of particular efficacy in any 
tumefactive congestion, indurated glands, rheumatic 
or stiff joints. Of course, you will not take the 
candle to see if you have rubbed it in well! Be con- 
tent with knowing you have done it, and, I think, 
you will not regret it. Well, this is all I dare offer 
in the way of philosophy or suggestion—too much, I 
fear, for the patience ok our editor—but I hope 
that what I have written will convey to the querist 
and other chronic sufferers some idea of the anity 
of disease as applied to this and similar affections. 
Two more remedies will yet required—time and 
perseverance. Professor Helmholtz, himself a phy- 
sician, suffered with it for 21 years. ‘‘ . 8.” 
must not, therefore, expect a cure at once. Most 
of such diseases, especially of the asthmatic and 
bronchitic type, are processes of structural purifica- 
tion and renewal, and all that can well be done is to 
make that process attendant with as little danger 
and suffering as possible, and make each periodical 
return weaker and weaker by the gradual exhaustion 
of the matter of disease, often the accumulation of 
years.—INcOG. 


[33349.])—Running.—I suppose that B.C. A.“ 
means to be a long distance runner. If so, let him 
begin by running as far as he can, and as fast as he 
can, without drawing breath, which, I think, will be 
about 120 yards. Then let him stop and rest, then 
try again, until be finds he can do it quite easily, and 
then he can practise longer distances. The fewer 
times you breathe the longer you will be able to run. 
As for training, a great deal depends upon the diet. 
Tako very little sugar or butter, take plenty of dry 
toast, have your meat a little under done, nse 
sparingly of potatoes, as they cause in some people 
shortness of breath, and, above all, when done p- 
tice be well rub down, and then have a bath, 
shower, if possible, then another good rub down, 
until you feel yourself all of a glow. Then muffle 
well up, and take a walk, but do not allow yourself 
to get chilled. Keep good hours and rise early, and 
have another walk (never run before breakfast) ; then 
have another bath. Never run shortly after meals, 
avoid all stimulants such as ale, porter, spirits, and 
wines. You will find yourself far better without 
them. Don't tire yourself when you commence to 
train—have yourself timed as accurately as possible, 
and at the month’s end time yourself again, and 
mark the improvement. These are the mere outlines 
of training only.—THos, CLARKE. 


(33358. ]—Chemiat and Druggist’s Receipt 
Book.—‘‘ Cooley's Cyclopsdia of Practical 
ceipts, now publishing in Is. parts by J. and A. 
Churchill, 11, New Burlington-street, W., is the 
best. The 5th edition may be purchased second- 
hand for about 1486. or 15s. The next best is 
„ Beasley's Book of Receipts,” published by the 
same firm at 6s. 6d. What receipts does T. H. A.” 
want? If eee likely to be interesting to the 
readers of the ENGLISH MECHANIC, and are not too 
many, I shall be happy to supply him with them.— 
CHARLES W. QUIN. 


[33358.] — Chemist and Druggist’s Recipe 
Books.—I think H. Beasley's ‘‘ Druggist’s General 
Recipe Book” is what T. H. A.“ requires. It is 
published by J. and A. Churchill, and costs 6s. By 
the same author, Pocket Formulary and Synopsis 
of the British and Foreign Pharmacopcias ;” also 
the Book of Prescriptions,” containing more than 
3.000 prescriptions. — D. STRATHBARN, Medical 
Student. 

(33359.)—Unfermented Bread.—The dough of 
all unfermented bread should be made weak, like 
thick batter, and not stirred more than is necessary 
to mix it. If light, the is either stirred out (of 
course it is too thin to knead it) or escapes in the 
baking, without expanding the dough.— PIMPERNEL. 


[33359.]—-Unfermented Bread.—For some time 
past I have had bread made on the system recom- 
mended by A Physician and others, but it was 
found that the quantity of water named was too 
small. Also I think I use more soda and acid. My 
plan is this for 4lb. flour (whole wheat-meal, home 
ground) :—6 drachms Howard's bicarbonate of soda, 
which, of course, is well mixed with the flour, then 
stir in loz. hydrochloric acid in 3 pints of water. 
With the above proportions I do not find salt 
required, but that is a matter of taste. The brown 
bread is nicer when baked in small loaves or cakes, 
and the same may apply to white, which I have not 

- I hope R. M. Summer will meet with as 
great success as I have done; the bread is delicious, 


Thanks to A Physician for first calling attention 
to the matter.—B. BooTHROYD, Southport. 


(33359.]—Unfermented Bread.—I hope “A 
Physician ” will see and answer your query; but, 
meantime, you might read further on the subject in 
subsequent numbers of this journal. As one who has 
eaten this bread for years, I strongly advise you not 
to give it up on a single failure. or even a dozen. 
Perhaps you mixed it too stiff or too wet, or the 
flour was not first-rate, or the oven not right. Such 
bread is never so “light” as baker s. It should 
resemble that made with baking powder.” But if 
you could get aérated bread, and find it to your 
taste, it would be scarcely worth while making the 
above. That is the (theoretically) perfect article.— 
DAGHBERT. 

33359.) — Unfermented Bread.—The reason you 
failed is most likely in the mixing of the bread. It 
should not be worked or kneaded at all, but simply 
mixed, and put into the oven right away.—CoNnFEc- 
TIONER. 

[33359.]—Unfermented Bread.—Mr. Summer’s 
“ aad failure as a baker was probably due to too 
much kneading of the dough, which is fatal to the 
lightness of the bread. I am sure that his good wife 
will let him try again.—A PHYSICIAN. 


{33360.]—Willows.—If ‘‘ Semaj ” planted larger 
cuttings next winter, too large for children to take 
away, I believe they would root. I have seen large 
posts of willow, planted as piles against an embank- 
ment, transformed into pollards.—AMERICUS. 


8 33360. ] — Willows. — I would recommend 
“ Semat” to discard cuttings altogether, and plant 
instead large branches or rooted stems. Those will 
grow with even more certainty than his willow 
cuttings, and the school children will not be able to 
drag them up.—E. B. F. 


ſ33361.] —Shutting Cast Steel.— Borax, 10; sal- 
ammoniac, 2; flowers of sulphur, 1 part. Grind or 
pound them roughly together, then fuse them in a 
metal pot over a clear fire, taking care to continue 
the heat until all scam has disappeared from the 
surface. When the liquid appears clear the compo- 
sition is ready to be poured out to cool and concrete. 
Being ground to a fine powder it is ready for use. 
The steel to be welded is raised to a bright yellow 
heat; it is then dipped into the welding pondon, 
and again placed in the fire until it attains the same 
degree of heat as before; it is then ready to be 
placed under the hammer.—From an old No. of the 
ENGLIsH MRCHANIC.— W. P. IRON. 


[33364.|—Blueing Steel, &c.—If “ Lodovie 
will use clean brass filings instead of powdered 
charcoal, he will find that bring his work up to a 
nice even blue colour. He can see when it is blue by 
just removing a little of the filings. If not blue 
enough, cover over again. He will be able to get it 
any shade of blue. He must be anre te have his 
work clean, and also the brass filings, and use it in 
jast the same manner as he did the powdered char- 
coal.— EXON. 


(33364.]—Blueing.—The query concerning the 
fine black blue obtained on the furniture“ of the 
best gun work has several times been asked in the 
ENGLISH MECHANIC but has not met with any 
satisfactory reply. The heel-plate and trigger- 

ard of fowling- pieces is not generally case-hardened 
bat merely soft irou, and the blue is a scale obtained 
at a high temperature, similar to that on rolled steel 
or Russian iron plates. The surface of the work is 
first polished to the highest degree by means of buffs 
aud emery. As the least trace of grease or oil from 
the polisher would mar the beauty of the surface, 
this is first well rubbed with powdered quicklime, 
The work is then held over a clear of cinders or, 
preferably, of charcoal, till it uniformly acquires a 
very dull red heat, barely visible. scale is very 
hard in places where it is not worn or scratched 
through, resists damp, and prevents rust. In cases 
where ironwork is not ished, but finished by 
smooth filing, a very durable black may be obtained 
by holding it over the forge in the smoke from raw 
coal till the surface is covered with condensed tar. 
This is then burnt in at a higher temperature, well 
rubbing it during the heat with a piece of cotton 
waste slightly saturated with linseed oil. The work 
is then set by to cool.—F, H. WENHAM. 


(33369.] — Stampi Foreign Goods. — Your 
correspondent, '‘ Puzzled,” should be very thankful 
to his Continental friend for pointing out the 
illegality of acting in the way described; it has 
saved him much anxiety, trouble, and expense. The 
stamping of the name and address of a British 
manufacturer upon goods made abroad is prima. 
facie a gross deception, highly improper, and merits 
the strongest condemnation—this from a moral 

oint of view; and upon reference to the Customs 

onsolidation Act it is found that the legal view is 
far more severe and comprehensive. A clause in the 
Act anent importations, inter alia, reads thus :— 
8 8, the importation of which are prohibited 
viz:— Articles of foreign manufacture bearing the 
name, brand, or mark purporting to be the name, 
brand, or mark of a manufacturer resident within 
the United Kingdom.“ Where is the expediency of 
this enactment? Its obvious intention is to protect 
and maintain the high character in which s of 
British manufacture are held, and to prevent articles 
of foreign make and inferior quality being spuriously 
represented as of British origin, The mere marking 
of the name and address of a British manufacturer 
upon goods of foreign make clearly lends to sucb 4 
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Britisn character; the regulation, however, has been 
modified, for an amendment of the Act allows the 
names only of known British makers to be used. 
Your friend need not fear the Board of Trade, nor in 
fact any one, for it is questionable whether the law 
on his side the stream prohibits the exportation of 
articles so marked. The matter is within the jarisdic- 
tion of the Board of Customs here; therefore, the 
importer would suffer the penalty, and to this 
extent: the Board of Customs have the power of 
absolutely confiscating all goods marked legally ; 
they would oertainly seise such, and it would not 
avail to show that no deception was intended, 
because the British marks themselves could only 
suggest to an outsider British manufacture; an 
although they might not enforce the maximum 
penalty—viz., forfeiture and fine—yet they would 
require compliance with the law before releasing. 
The Board would have to be petitioned, and would 
of course take all the circumstances into considera- 
tion, and the result might be favourable. In any 
case, however, the objectionable word or words 
would have to be erased, and a fine of some degree 
inflicted, or the Board might possibly waive this 
altogether.— BARTLETT. 


(88870.]—Clock Stopping.—With such little 
acquaintance with the clock of Telescope Tele's, 
I will suggest a probable cause to bring about the 
stopping of it in winter more than in the summer. 

ring summer time the warm weather has a 
tendency to keep tha oil limpid—henoe the freedom of 
its even worn parts to continue its tick, tick?’ In 
the colder weather the oil becomes thickened and 
clogged, by which, to some extent, the freedom of 
the action is impeded. Now, if the clock shoald 
be a trifle “ off beat - e., unequal in its tick ’’— 
it may come to rest.” To test proceed as follows: 
—Supposing that it is securely fixed, I the 
Pendula slowly until the tick is heard, and at 
that instant move it no further, but let it fall from 
the hand, and notice if the clock continues to go,” 
if so repeat the trial of the pendalum on the other 
sido for the “tick” again, releasing it as before. 
If the clock dees not continue to go there is the 
fault. If the pendulum goes off on both sides I 
am unable to judge without knowing more about it. 
To alter :—At the back of the clock frame there is 
a rod of steel, at the bottom of which is a slotted 
piece, in which the pendulum- rod acts. By bendin 
that rod of steel a trifle towards either side it wil 
have the effect of correcting the defect. A few trials 
will soon enable the operator to judge whether it 
beats and falls off” correctly.—SEcoNnpDs’ Prac- 
TICAL WATCHMAKER. 


$8371.]—Yacht Designs.—In the back vols. of 
“ Hunt’s Yachting Magazine.“ — W. 


[93379 ] M onsuring Focus.— I believe it is 
customary to measure from the outer side. This is 
most easily done by measuring from the edge of the 
lens to the focus point.— F. C. DENNETT. 


[33378.]— Works on Chemistry.—The very best 
work for F. C. F.” is Chemistry—Theoretical, 
Practical, and Analytical.“ by eminent writers, pub- 
lished by Mackenzie and Co.—C. J. LEAPER. 


[38379.])—The Zodiacal Light—Was seen here 
(near Southampton) as usual this spring. I gene- 
rally notice ita first appearance in the S.W. on 
favourable evenings. in the beginning of December, 
but it seems brightest at about the vernal equinox, 
after which it is speedily obscured by the lengthen- 
ing twilight. I cannot ep as to its appearance 
before sunrise.— A. H. S. 


38379.]— The Zodiacal Light. — Surely “X.” has 
not read bis ENGLISH MECHANIC very carefully, or 
he would not have skipped over letter 14008, p. 16, 
of the present volume,—F. C. DENNETT. 


(38880.] — Daniell’s Cell.— The local action is 
probably caused by some of the solution of cupric 
sulphate percolating l the porous pot, tbe 
sulphuric acid of which combines with the zinc, form- 
ing zinc sulphate, the copper being deposited on the 
zine plate in the form of black oxide.— E. J. MAR- 
SHALL. J 

CCC down the tube 
of the microscope to a herizontal position; accurately 
focus your object; then place a screen before the 
eyepiece. Now, by means of the concave reflector, 
catch the bright glare of a Silber paraffin lamp. 
Work it about until you get a sharp and illuminated 
image. At tbe same time move the screen back so 
as to get the proper size. Prevent the direct rays 
of the lamp from falling upon the disc. I have often 
thought that if some more convenicnt arrangement 
of this kind could be obtained it would be an im- 

rovement upon the ordinary neutral tint and 
pper’s ghost plan for drawing, as it would not be 
10 fatiguing to the eyes.— THEO. Izop. 


(83385.]—Painting.— Any kind of tar varnish for 
wood is much inferior to a coating of oil paint: it 
soon gets washed off. For outdoor purposes, where 
a large quantity may be required for rough boarding, 
tar varnish may be greatly improved by an addi- 
tional process, possibly made to last as well as oil 
paint, and cost less. After coating the wood with 
tar varnish, when dry let Stretton cover the 


same with a coat of Portland cement, fine sand, and 


water, mixed up to the consistency of paint; to be 
put on with a brush.—PIoNEER, 

[83386.]—MNoise in Water Pipes,—Abont 18in. 
of lin. lead pipe, branched in supply pipe a few 
inch Ae ball-tap, will cure the evil you complain 
9) en "Je 0 


handy, so muc 
draught, proceed as per rough sketch. The parts 
marked A in sketch are to be covered with perforated 
sinc; B B are double pulleys ; C C, the rope; Disa 
bolt, with eye at one end, and nat on the other; 
E E are pieces of bar iron, forged flat at both ends, 
and one end turned up so as to fasten on the block 


$83888.]—Larder.—If you have 
: J hotter. Pro 


a very high wall 
h the i i 


viding there is a 


that is on the wall, marked F. With this arrange- 


ment, I have never found anything to beat it. I 
forgot to say that the perforated zinc gees all round 
the four sides. The size of mine was 4ft. wide aud 
long, and 5ft. deep; there are cross rails along the 
inside, under the roof, on which to fix hooks, &c., and 
several shelves not shown in sketch.—TELESCOPE 
TELE. 


[38889.)—8chool Board Hducation.—I think 
the book Mr. C. Hamilton Moore refers to must 
be one entitled tbe Education Craze,” publish 
by Harrison, Pall Mall. I have a copy, and found 
it a most interesting and smaig work. It is 
admirably written, and in a style that forcibly re- 
minds one of old Sydney Smith. It exposes with 
an unsparing band the shameful extravagance of 
the generality of School Boards, and it give: page 
after page of instances showing the absolute and 
utter waste of time on the part of a large proportion 
of those who attend these schools. The replies, given 
to examiners, in innumerable cases, demonstrate 
conclusively the worthlessness of the trumpe 
knowledge imparted in Board schools, The sma 
volume in question cannot but have a most bene- 
ficial effect in showing up the stupendous national 
folly perpetrated by the Education Act of 1870.—E. 
HAROLD GRAY. 

[33301.]—Canary.—Read my reply on p. 274 
(query 32894) of present volume, which case applies 
exactly to yours. The wheezing and panting arises 
from a cold generally.—TELESCOPE TELE. 


(33394. |—-Piano.—Theframe containing theaction 
is not in its place very likely, or perhaps something 
has got under the keys; or, more important, the 
little brass screws near the end of the keys and 
ander the stickers want regulating. Try them by 
turning them inwards or outwards until the hammer 
has a good spring backwards, and does not block the 
string.— FIDDLER. 


(33306.]—Organ.~-From your sketch and your 
description I have come to the conclusion that you 
must have bored your holes side by side up the 
length of your slide, or else, if not, how is it possible, 
upon drawing the slide B (which you mention), for 


the hole, E, to cover the hole, F, which ought to be a | shakin 


blank space? That is supposing the arrangement of 
your pipes to be semitonal, which I think your sketch 
shows. If you have thus bored, you will only have 
the thickness of your soundboard bars between the 
holes; consequently it will be impossible to entire 

shut off the wind when your slider is pushed in. If 
you bore your holes like the rough sketch here given, 
which is supposed to be part of a slider, with the 
holes following their natural progression (that is, 
semitonally) you will be helped ont of your difficulty. 
The planting, you will see, is in a zigzag appearance, 
so that, you see, when the slider is drawn the hole, E, 


little. 
astringents, &o., have been tried, but the results 
have ‘ib been very satisfactory. A solution of alam 
may 

the insifflation of tannic acid in powder 
advocated. These produce a more decided effect if 
used as the after treatment of an operation.— E. J. 


times resorted to as a specific. 


covers the blank where I have marked the +, and 
so with all the other notes up the slide, the hole, F, 
Would cover the space marked H he hole, Fg, 
would cover the blank marked A. In boring your 
holes make one boring do for the whole oi niz., 


upper boards, sliders, aud soundboard. 

your slider and bearers, and arrange them hers 
intended to slide; screw down your upper boards 
down on them; mark yonr holes out on the top of 
these, and bore right through the whole of them. 
Some bore them separately, but all 
time as well as giving greater exactitude in the 
holes.— HORACE. 


at once saves 


[28398.]J— Lime Juice or Lime Oream.—I do 


a know the composition of Letchford’s lime cream, 
u 
and lime cream : Glycerine, 80z. ; almond oil (sweet 
8oz.; lime water. 


rhaps the following will suit him :—Glycerine 


) 
8oz. ; ume as desired, if 
“J. T. W.” should require any more recipes for 


lime cream, I will be only too happy to forward them. 
— D. STRATHEARN, Medical Student. 


(33399.]—Polypus.—I am afraid that any treat- 
ment other than surgical will avail “ Polypus but 
Other means, however, such as tics, 


used as an astringent injection, but recently 
has been 


MARSHALL. 
(33309.]—Polypus.—Much of what I have said in 


answer to 33368 may be applied to this query, the 


source of the affection being also of in 


hence the inefficiency of the surgical operation. 
which will have to be renewed as the deposit invades 
fresh tissue, the tumefaction not being “ pedun- 
cular.” In such cases as these itis usual, apart from 


surgical operation, to resort to astringents, the 
“ blood-root —a very powerful 9 some - 
Alum- water is also 
much used. In this case I should not recommend 


them, for the reasons given im my other reply. I 


should rather recommend, first, the sunffing up of a 
little of the chlorate potassa solution as a solvent 
and cleanser, and then following up with the same 
administration of a decoction of marsh mallow, or 
the roots thereof, adding half a teaspoonful of 
tineture of myrrh to a cupful of the decoction. This 
would heal the uloeration, and mature new tissue. 
Gargling, as in the other case, might also have the 
same advantage, in intercepting the flow of humours ; 
otherwise, keep up the discharge as long as possible. 
Constitutionally, I think a tesoupful daily of cuca 
infusion would be of benefit. Rub the part outeide 
with the benzoline and oil as I have given. This wi 
help to dissolve the old formation, and prevent fresh 
tumefaction setting in. Should headache or pain 


ed follow this, drop the use of the mallow decoction to 


the nostrils, or, at any rate, the tincture 
therein, but not if the discharge flows freely, as the 
headache will be indicative of some existing coagu- ° 
lation in the membranes lining the cavities of the 
head, where the root of the disease may be.—INooa, 


[33399.]—Polypus. — This is a query, in m 
opinion, incapable of being fully answered in our 
columns, A medical man must be allowed to be the 
best operator. However, as you seem to be in a per- 
1 8 brates I mi pani ou as to your 5 
of procedure. e discharge you speak of is pus 
T shouldbe inclined to Believe i 1a pota nasal 
polypus at all, for nasal polypi, as a rule, do not 
cause or secrete pus, unless for a few days, and that 
is when the polypus has removed and a violent 
caustic has been applied. Seeing the rapidity of 
growth of the polypus in so short a time, it might be 
one of those fungoid or carcinomatous polypi, which 
is cancerous, and evulsion must not attempted 
with the forceps, for it must be remembered that 
soft cancer, originating within the cranium, may 
come down through the ethmoid bone into 
the nose. In the meantime, let 5 get 
1 ounce of glycerine and 11 drams of tannin; 
mix and dissolve by a gentle heat; next take a 
camel’s-hair brash, and w the nostrils 
three or four times daily with the lotion. If he 


he may procese to tho next step, which is as fol- 


Pipi 
tincture, you must vigorously shake TA and 


osed, and co nent] 
without proper remedies.— D. STRATHEAEN, Medical 
ent. 
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B Lancashire Fitter” may con- 

t ‘ Tracts on N by Thomas Tred gold, 

civil engineer: The Elements of Practical Hy- 

draulics,”’ br Samnel Downing, M. A.; Hydraulic 
athaniel 


Tables, ore; and other engi-. 
neering works—some of Mr. Weale’s. and rs. 
Spon's, for instance.—81IN. O.-G. 


188402. — Rough Powerful Battery. Keep 
your zines to replace those consumed. It is dread- 
ally wasteful to have more zinc surfaces than are 
doing useful work, while increasing the carbon sur- 


face is an advantage, and has nothing against it ex- | Y 


cept the first oost.— SIGMA. 


[88402..—Rough Powerful Ba .—“ Stan- 
nous” can make one at a cost of about 4d. or 6d. 
per and fully as powerful as large bichromate 
carbon batteries, by using one plate each of cast-iron 
and amalgamated zinc in common tumblers or jars, 
using the ordinary bichromate solution. The zinco in 
one cell may be co the iron in the next b 
a thick copper wire soldered across. Four cells will 
give a steady spot of light between carbon points. 
The objection to this battery is that the iron is acted 
on by the solution. which, in consequence, gets 
exhausted quickly. For short experiments requiring 
great power, the battery is extremely powerful, sim- 
ple, and cheap, and is one I use frequently.— TRHos. 

LETCHER, Museum - street, Warrington. 


38403.]—Glaes Cutting. —By first boring a hole 


with a drill, moistened with spirits of tarpentine, 
and then enlsrging with a rat-tail file, also moist- 
ened with spirits of turpentine, “ An Old Me- 
chanic ” find no difficulty in making the aper- 
ture in the piece of glass.—C. J. LEAPER. 

33409.] Oxygen Gas Bag.—In a tin case with 
a tight-fitting cover, in company with a small piece 
of camphor.—C. J. LEAPER. 

($3410. ]—Ohemical.—Citric acid C,H,0,, tartaric 
acid O,H,.O,. F. W. Woodman will find every infor. 
mation about Weldon’s process in Theoretical and 
Practical Chemistry,” pablished by Mackenzie and 
Co. If he bas not access to this I will (with the 
Editor s kind permission) describe the process for 
him through the Enatish MRCRANIC.— C. J 
LEAPER. 

[33410.] -Chemical.—Tartario acid, which is 
remarkable for existing in four medifications differ- 
ing chiefly in their action on polarised light, has the 


formala :— 
CO Ho 
CH Ho . 
CH Ho. . L 


, ; CO Ho ‘ 
This formula is obviously capable of isomeric 


modification. Citric acid, which may be regarded 
as the lactic acid of tricarballylic acid, has the 
formula: 
CH Ho (CO Ho) 
on (CO Ho) 
CH; (CO Ho) 


‘There has been much discussion as to the chemical 
change which occurs in n’s process for the 
mannfacture of chlorine. If cupric chloride be used ; 
it has been suggested that this first loses half its 
chlorine, thus :— 


2 Cu Ch = Cu,Cl, + Cl; 
209 198 71 
and then the coprous chloride takes chlorine from the 


hydrochloric acid. 
Cu, Cl; +2HC1l+0O= 2 CuCl, + OH; 

_ 198 78 16 299 18 
3 oe chloride; which in m turn is decom- 
po as before. is view is, 5 
sa t isfactory.— WX. JOHN GREY. ee 


188415. —Pith Balls.—If $‘ Electrician ” search 
amongst the elder branches he will find some dead 
and decaying amongst them. Cutting these open he 
will find the pith separated from the wood. It 
should be dried in an oven, and cut into balls with a 
sharp knife; simply rolling these in the palms 
of the hands will press them intoa better shape. The 
pee of the rush is lighter. The skin of the rash may 

e easily peeled off, the pith may then be dried and 
cut into shape.—E. B. F. 

[$3415.)—Pith Balls.—I have always found t 
the nat . 5 one formed one of ane 
most, e most suitable source of pith for - 
tric purposes.—J. M. W., Manchester. f oa 

138418. ]—Distillation of Tar.—The principal 
compounds in tar are acids—bases, selid and liquid 
hydrocarbons, aloobols, and ethers—together with 
resins and em ic products of indeterminate 
com position. When tar is distilled the more voln- 
tile and li . pass over first, together 
with the alcohols and ethers, while the less volatile 
oils consist chiefly of acid and basic compounds, and 
the last portions which distil over contain the solid 
by yas. The residue left after about half the 
tar has distilled over—called pitch, and likewise 
asphalt, when obtained from coal tar—also contains 
solid hydrocarbons together with resinous com- 
pounds. The chief liquid constituents of wood tar 
are methylic acetate, acetone, bydrocarbons— 
namely, toluene, xylene, and cumene-methol (a mix- 
ture of volatile oils boiling between 100° and 250° C.), 
euplone, creosote, and a number of ‘indefinite oxi- 
dised com , including picamar and capnomar. 
Amongst the solid ortions are resinous matters 
more or spp resem ae age also paraffin, 

: £ sene, retene, pyroxan- 
thin, 1 ane cedridet. The more volatile r- 


t mainly of bengine and its 


homologues, together with a number of bases, be- 
ginning with pyridine. The naphtha from cannel 
and bogh coal is chiefly composed of aleoholic 
hydrides, homologues with marsh gas, together with 
olefines and homologues of benzine. The less vela- 
tile oil or dead oil of coal tar contains phenol and 
cresol, also aniline, picoline, chinoline, and other 
volatile bases, and a number cf solid hydrocarbons, 
including anthracene, naphthalene, chrysene. &c. 
The preparation of tar from coal, lignite, and bita- 
minous shale has acquired great importance of late 
eare for obtaining paraffin and paraffin oils for 
illumination and lubrication. Coal tar has also 
acquired great value as the source of aniline colours, 
phenol, picric acid, o. Heavy coal oil or dead oil is 
used for preserving timber for rail sleepers, &c., 
also for burning into lamp-black. ood tar pos- 
gesses powerful antiseptic qualities; hence it is used 
for ing timber. It is due to the creosote 
which it contains. The uses of the other various 
products are too lengthy for description here ; but I 
shall be glad to communicate further with Ambi- 
tious,’’ if he desires it.—A. E. MENKE. 

138420. Nitrio Acid Stains on Cloth,—If the 
stains have only been caused by dilate nitric acid 
the stain may often be partially removed by washin 

t with water, and then with dilute ammonia. A 
depends, however, on the colour and material of the 
injared fabric. I have never heard of any substance 
for removing strong nitric acid stains.—J. M. W., 
Manchester. 


(88424.)—Water Raising.—I should think that 
W. Adamson would be obliged to any one who would 
invent snd impart to him a scheme of perpetual 
motion. Nothmg short of this will be any good to 
him. as a jet from the upper aquarium will not even 
be able to get back again itself, much less to take 
any water from the lower aquarium with it.— Law 
STUDENT. 


[33425.]—Mortising Machine.— Write for an 
engineer s catalogue, where you will see it to perfec- 
tion. It is a regular mortising chisel that is used, 
and is pressed into the wood direct by a long lever, 
weighted at one end, and it does its work admirably. 


-| —TELESCOPE TELE. 


[388425.—Mortising Machine.—This machine, 
or part of a machine, ae shown in one of the London 
International Exhibitions, acted by chisels, not by 
boring tools.—DAGHBERT. 

(33426.]—Chemical.—Mr. J. H. Collins says 
NN yellow or white (FeS:), is slowly soluble in 

O;. I suppose F. W. Woodman does not mean 
a solvent that will not decompose the mineral. 
DAGHBERT. 


$3427.)—Crucibles.—I expect the cause of your 
failure is because you have made the material too 
moist, Dry in the air before placing in the oven, 
and apply a gentle heat at first,—TELEscore TELE. 


[88429.; —Soda Water Machines.— Ambi- 
tious ” should get one of the illustrated catalogues 
issned by soda water machine makers, which will 
contain all the information be requires. I doubt 
whether ‘‘ Ambitious ’”’ would be able to make one, 
and if he did the result would most likely be a tre- 
mendous explosion, which might cause death or 
severe injury.—R. P. G. 

$3431.]—Tables of Weights and Symbols.— 

I do not know if there be any ‘‘tables giving the 
molecular weight and symbols of the commonly- 
oecurring chemical substances ” published in a sepa- 
rate form. There are, however, at theend of one of 
the editions of Fresenius? Quantitative Chemical 
Analysis,” four tables intended for use in calcula- 
tions, which I think would answer all Orfila’s ” 
urposes. They are, however, in the old notation. 

e tables in question are:—1. Equivalents of the 
elements. 2. of the bases and oxygen 
acids. 3. Reduction of sade pce found to con- 


stitnents sought by simple maltiplication or division. 
4. Showing the amount of the eonstituents sought 


for every number of compound found. I 
must confess, however, I do not see the actual 
necessity of such tables as he asks for. No doubt 
they are handy for inners, but only as a saving 
of time, as if he were to read the chapters on 
„ Quantivalence,’’ &c., in any chemical primer—e g., 
Roscoe, and then learn the symbols for the elements 
in common occurrence, he cannot fail to identify 
any formula, at least, inorganic, with the substance 
intended ; or, on the other hand, if he knows the 
name in full, and the formula be the desideratam, 
that can easily be ascertained by turning up, which 
slight exertion will be repaid by the retention in 
his memory of the formula so dug out. As a 
help. to 4 thorough acquaintance with formuls 
in general I would saggest—if be works in a labo- 
ratory—to use labels on his bottles which have 
underneath the full name, its formula, and its com- 
bining weight. He tbus, in reading one, cannot fail 
to see the other, and as a consequence of this method 
the mention of the one will, in his mind, be asso- 
ciated with the thought of the other.—J. M. W., 
Manchester. 

33434. )—Sanitery.— Pare water acts as a power- 
ful solvent upon leaden pipes, and water caught from 
roofs being almost pure, except from d con- 
tracted in its passage to the earth, and during its 
collection has a greater effect than water which eon- 
tains salts of lime, iron, &c. I imagine that hard 
waters (waters containing a e proportion of car- 
bonate and sulphate of lime, &.) have less action 
upon the pipes, because they deposit some of the 


matters held in solution by them upon the inner 
surface of the pipes, and thas protect them from the 
solvent action. To have (if such a thing were possi- 
ble) a constant supply of pure (absolutely pure) 
water with the existing arrangements of en 
pipes would certainly very prejudicial to the 

ealth of thosa who had to drink the water, and the 
absence or partial absence of the salts above-men- 
tioned is one of the objections to the Manchester 
(Thirlwall) water scheme, and aleo to the product 
obtained by Clark’s water-softening process.— Law 
STUDENT. 

[33138.]—House Blectrio Alarm.—Having jast 
completed such a job myself the following may be 
useful to Jonah: — The following was the contact- 
maker I used. The drawing is fullsize: AA isa 
small piece of brass tubing, having a brass disc, B 
soldered on to one end of it. This is drilled an 
countersunk for screws, as at öl. C isa small brass 
knob, either screwed or soldered on to the brass 
rods. C protrados about half way through a hole in 
tbe disc, B. Eis a circular disc of ebony fitting 
into the tube, A, and having a hole through its 
centre to allow J) to slide freely. The ebony is held 
iu its place by screws. To one end of the ebony 
disc a brass circle, G, is fitted, of rather smaller 
diameter than E, also having a central hole to admit 
of D sliding. H is a spiral spring which keeps the 
cross piece, J, of brass (passing through'a hole on D) 
in contact with the brass circle,G. K is a brass 
disc closing the end of the tabe, and also allowing D 
to slide. One wire, w, is attached to this; the other 
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wire, 151. passes through a hole in K, and is 
attached to the brass circle, G. I hope it is now 
plain that on pressure being applied to C the points 
of contact are forced apart, and no current can pass. 
Immediately, however, on the pressure being 
removed (as by opening a door or window) the 
spring recovers itself, and brings the cross-piece into 
connection with G. thus closing the contact. These 
contact-makers are sunk in the lintel of the door, or 
in the groove of the window, as shown in the figure. 
Onc of these must be used for each deor or window 
to be guard The wires, W' and W, should be 
guttapercha-covered, as, in fact, all wires used in 
this job should be. The rest of your work is com- 
paratively easy. You must have an indicator in 
your bedroom to show which room is atts This 
will be precisely similar to those used in ordinary 
electric-bell work. At some point in the battery . 
wire which goes to the indicator you may insert an 
interrupter, which is merely a brass arm pivoted at 
one end and resting on a brass stud at the other. 
When you desire to throw the arrangement out of 

ear, which I presume you will in the daytime, you 

ave only to remove the arm from the stud. and on 
retiring to rest it may be replaced. I shall be very 
glad to give you more help on this subject should you 
need it.—ROPEMAKER. 


[33441.1—Reflector.—No doubt, under the cir- 
cumstances mentioned, a complete covering of 
waterproof cloth would answer ; but I would suggest 
that on fine days it would be removed, so that both 
it and the instrument might become aired.—B. B. F 


188445. Determination of Blood to the 
Head. The only remedies with which I am ac- 
usinted are rem of negation. For instance 
the briar-reot pipe and the continual “ ng of 
„bitter throughout the day, are frmtful causes. 
With respect to the di briar-root the Lancet, a 
few years ago, in seve articles, pointed out the 
injury to both head and stomach from the“ filthy 
babit ” of smoking briar- root, or indeed, any 

short pipe. The poisonous nicotine is in continu 

contact with the . the rest may be 
understood. Observe the short-pipe men; they are 
“ everlastingly ” spitting, whilst some of them, on 
account of this, are too unpleasant to sit beaide. I 
am a smoker myself, but although I have both cigars 
and tobacco at my command I never smoke at home, 
nor in the day-time, unless it be a cigar afterdinner 
on Sanday. I have had several short pipes—briar- 
roots and others—presented to me, bat being aware 
of their pernicious character, I have simply put them 
away with the names of the rs and the dates, 
but have never used them. The briar-root is to me 
a stinking abomination, and how such unbearable 
foulness can be called sweet * 
eee I go 5 o a ane can fi a „ 
clean one every night, at my favourite ur,’ 
and, in consequence, I never spit at Rieti 
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smoking. Furthermore, when I have been asked by 
a friendly briar-root, or cutty, why I moved 
away when they “lighted up,” my answer has in- 
variably been, My head won't stand the stygian 
fumes of your pipe; you don’t know the choking 
stink it is to me, although I am smoking myself.” 
With respect to the bitter part of the question, 
it may not be generally known that all that class of 
ale is far strong for a beverage. The usual 
tavern bitter beer contains, on an average, about 10 
per cent. of alcohol, therefore it need not be wondered 
at that the bitter and the briar-root combined, 
during sreqaent daily meetings, will cause deter- 
mination of blood to the head. When malt liquor 
goes beyond 6 per cent. alcohol it should be passed 
by as something unfit for drinking for those who 
wish to keep cool in the upper regions. Several 
gentlemen connected with ale breweries have teld me 
that the two ales which I take at a shilling and 
sixteenpence a gallon respectively, are, when 
mixed, quite strong enough for ordinary drinking. 
„Beyond that you get into the heady stuff.” 
Having now tonched npon smoking and drinking 
let me deal with eating. Persons subject to dizzi- 
ness are generally those of full habit of body. They 
should, therefore, be careful about the food that they 
eat. Long fasts through the business time of the 
day, followed by a regular gorge” when they get 
home in the evening, are especially dangerous. The 
stomach being impoverished for so many hours is 
suddenly filled to repletion, and the affiliated organs 
being thrust out of their proper places by the dis- 
tension of the stomach and its over-load, all act 
most injariously upon the circulation of the blood. 
Hot plethoric suppers, too, produce the same effect. 
I knew a gentleman of some note in the banking 
world who, although he belonged to a City club, had 
a mansion and park of his own, and was carried to 
business in his two-horse carriage, yet, in order to 
enjoy his 8 o'clock dinner at home, starved himself 
all day upon a biscuit and a glass of sherry in his 
private room! He, too, suffered from determination 
of blood to the head, and at one time was laid up in 
my house in London for three weeks from this cause. 
Our 5 o'clock dinner, however, coupled with medical 
treatment and nursing, soon made a man of him 
again. He had his biscuit and sherry at mid-day all 
the same, but a rational meal at 5 p.m., without 
fatigue, was a very different affair to an exhaustin 
“ devour” at 8 p.m. He had several warnings, an 
was strongly advised to continue in the, atany rate, 
6 o'clock style; but living in a “swell ” neighbour- 
hood, and being a bit of a tuft-hunter besides—his 
wife and daughters being also fond of their dinner- 
pe and handle-to-name company, of which they 

ad plenty—poor gentleman, he had not the moral 
courage to shift his camp, and so one evening, after 
dinner. he leaned back in his chair, gave a soft sigh, 
and—he had lived. He was no longer in the present. 
I was fond of the morning cold bath, but carefully 
watched its effects, until the fingers deadened, and 
giddiness came on, when the cold bath became a 
warm tepid, and comfort returned. When a person 
enters a cold bath the blood is pursuing its course 
at a regular rate, but the chill water suddenly com- 
presses the blood vessels; hence the blood that is 
then in the head is dammed up, and cannot get 
uway, on account of the contraction of the speed of 
the circulation, There is, therefore, a pressure on 
the vessels of the brain, which pressure produces 
giddiness, and bas produced death. The same fatal 
results have fol'owed the flow of too much blood in 
the same direction. The golden mean is what is 
wanted in such a case. When I was subject to the 
complaint mentioned I had a treatment of slight 
purgatives and cooling medicine, and carefully 
avoided all rapid blood-making food or drink, and 
high alcoholic stimulants, such as port wine, 
brandy, whiskey, &c. Even sherry I mixed with 
water, for almost all sherry has from 36 to 46 per 
cent. of pure alcohol in it—a nice soother for 
either head or stomach! As I constantly lean over 
a desk or table all day all my shirt collars are made 
at least an inch beyond the ordinary wearing size, 
which gives bending room to the neck without 
„ throttling” the blood vessels around. The 
appearance may not be very elegant, but as TI on) 

wear these collars at work that does not stich 
matter. I put other more closely-fitting ones on 
when I visit anywhere. F. We” doctor was 
quite right about the cold bath, and perhaps some 
other ideas may be gleaned from these dots of a 
—PHYSIOLOGIST. 


[83453.1—Explosive Force.—The boiling point 
of water in a bottle with the cork tight in is, of 
course, much above the boiling point of water under 
no pressure but that of the atmosphere; and this 
may furnish the reason why the bottle does not 
burst until the water has boiled.“ Boiling point 
is simply that temperature (varying with the pressure 
on the surface of the liquid) at which the bubbles of 
steam rise to the surface and break. But if the 
bottle be a weak one, or the cork insecurely fastened, 
‘the water will burst the bottle or drive out the cork, 
as the case may be, if the bottle is heated; and this 
long before the water “boils.” The reason why a 
bottle full of water, and heated, bursts at once on 
cold water touching the outside, is this :—By the 
application of heat the glass of the bottle is ex- 
panded, The application of cold water to one part 
of the circumference suddenly causes that part to 
contract. The result is that the resistance of the 
bottle to the pressure from within is rendered unequal 
round the bottle, and the bottle is therefore much 


more liable to fracture. Another reason is that the 
sudden contraction of one part whilst the other part 
remains expanded often cracks glass vessels, as well 
as rendering them less capable of withstanding 
pressure from within.—Law STUDENT. 


(83456.)—Heating Kilns.— The temperature of 
kilns may be determined by Wedgwood’s pyrometer, 
whereby an approximation of the correct tem- 
perature is ascertained by the contraction of 
clay cylinders. The pyrometers cannot, however, 
be graduated with any degree of certainty, 
aud it is only by indirect means that a 
comparison has been instituted between it and 
the mercurial thermometer. The zero of Wedg- 
wood registers 1.076° F. (580° C.), and each additional 
degree about 130° F., the greatest heat being between 
19,800 and 21,600 F. (11,000° and 12,000°C.). Better 
and more modern registrars of high temperatures 
are manufactured in considerable variety for various 
purposes by W. H. Bailey and Co. These are 
worked. I believe, by the differential expansions of 
porcelain and metal.—J. M. W., Manchester. 


(33459.]—Alumina—Is obtained in the state of 
hydrate from common alum (KO, S035; Alz03, 3805 
+ Q,HO) by adding a solution of ammonia (or 
better, carbonate of ammonia) to the latter salt, and 
boiling. The precipitate is white, and gelatinous in 
a high degree, and retains the salts, in the presence 
of which it has been formed, with a remarkable 
pertinacity, so that it is very difficult to wash. 
Anhydrous alumina is obtained by heating ammonia- 
alum. See Ure's Dictionary.“ -R. P. G. 


(33459.)—Alumina.—Corundum and emery are 
crystallised varieties of alumina, exceedingly hard 
and insoluble. When clay is boiled with sulphuric 
acid aluminium sulphate is formed, and on adding 
ammonia, ammonic sulphide, or carbonate, potash 
or the like, to the clear solution, a precipitate of 
aluminic hydrate is obtained, which, when ignited, 
parts with water, and becomes Al O3 (alumina). 
Common alum, or any other aluminic salt may be 
used, with the same result. Alumina may also be 
obtained by heating ammonia alum. If P. S. J.” 
requires pure alumina he must, of course, use pure 
materials, —DAGHBERT. 


UNANSWERED QUERIES, 


— —— 


The numbers and titles of queries which remam unan 
swored for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list, and send what information 
they can for the benafit of their felow-contributors, 


Since our last Pimpernel” has replied to 32778, 32928 ; 
“ Telescope Tele,” 32814, 32967, 32980. 


32871. Reed Organ Pipes, p. 226. 

32872. Making Steel Rifle Barrels, 226. 

32873. Flue for Brickyard, 226. 

32-84. Water Eugines for Organ Blowing, 226. 
32887. Heat Regulator, 226. 

32907. Attaching Red Rubber to Iron and Ebonite, 226. 
33101. Injector Condenser, p. 325. 

33103. Wheelmaking, 325. 

33124. Screw Boat, 326. 

33125. Painting on Silk, 326, 

33129. Aeronautics, 326. 

33132. Lat he, 326. 

33140. Decimals, 326. 

33146. Honeysuckle, 326. 

33148. S. E. and G. W. R. Train Service, 326. 
33157. Locomotive, 326. 

38158. Colouring Photos, 826. 


QUERIES. 


—too— 


33162. ]—-Harmony.—Will some correspondent kindly 
inform me if harmony can be learned without a master? 
If it can, please state title of a good and simple work on 
the subject.—Poor MUSICIAN. 


(33463.]—The Lemon OCure.—Will the correspon- 
dent who published the lemon cure in your valuable 
MECHANIC a few weeks ago kindly inform me how the 
citric acid is to be taken, and what quantity daily? 
CLAN BUSSELL. : 


’ (33464.]—Dirty Filter (Lipscombe’s).—Will any 
of ours kindly say how above are cleaned? I have 
been told they must be sent tothe maker, but as I live 
25 X great cietance the carriage would be expensive.— 


[33465.]—Acoustics.—Will some one kindly answer 
these questions? 1. Does a sound of high or low pitch 
travel the quicker, or do they both travel at the same rate ? 
2. Why, when a band is playing in the distance, do you 
only hear the lowest base instrument such as the bombar- 
don in a brass band or the double bass in a string band, 
while all the other instruments are inaudible, though all 
are being played? 3, What isthe best length of string to 
have in a monochord for acoustical experiments? 4. In 
“ Tyndall's Sound,” speaking of the velocity of sound in 
gases, liquids, and solids, it is stated that other things 
remaining the same, an augmentation of density always 
produces a diminution of velocity.” Why then, In water 
whose elasticity is so much less than air, and densityso much 
greater, docs sound travel more than four times quicker 
than in air ?—LEDN«g, 


„ 


Trinity College, Dublin. 
should be very glad 1 e ie 


if any of the readers of the 


The “ ignition described in the question was 
purifying process, not merely the crystallisation of the 
salt. Heating to redness, it is said, expels the iron of 
aluminium as volatile chlorides, or changes them into in- 
soluble oxides. The method does not remove the Ca, nor 
does Mr. Allen’s. Will he kindly give his opinion of this 
plan ? Also at what temperature 1s peor appr tenet or 


readers tell me the name of the latest and best wor 
works on the distillation of shales and other oil-producing 
minerals? Also give the requisite information as to the 
fractionation of the resulting oils and their conversion 
into marketable products.—P. H. 


ExdLIeR MucHanic would pr me information as to the 
sizarships as above, in refe 
minimum aunual expenses there, and other necessary in- 
formation for a—CaNDIDATE. 


renoe to age of candidates, 


[33467.]— Engine for Boat.—I have an engine that 


I want to fit into a boat; it has two double-acting cylin- 
ders, Zin. bore, Sin. stroke. 
sure I must work at to drive a boat 18ft. long, and to 
carry about five persons at a moderate speed.—B. T. 


55 of Manganese Chloride. 


I want to know what pres- 


am much obliged to Mr. Allen for his reply to my last 


query . p. 421), but, from his last two sentences, I 
in 


e has slightly misunderstood part of the query. 
of the 


ecomposed ? Is there no other good method of getting 


the pure MnO,? I am unable to use much Br. here. 
Heatin 
Mn0.— 


MnCOsz, it is said, gives a mixture of MnO, and 
AGH BERT. 


[33469.]—Distillation of Shale.—Oan any of your 
or 


[33470.]—Equatorial.—Wonld Mr. Lancaster tell me 


whether my equatorial is much out of the meridian, and 
whether it is out of the meridian and latitude both ? 
When I set the clock with the telescope on the moon 
when it has past the meridian two hours and a half, the 
lower limb moves upwards vertically to the top of the 
eyepiece in seven minutes, Should it be moved E. or W. in 
azimuth P—BRICKWALL. 


(33471.]~Rheumatism.—I have had rheumatic 


fever, but have recovered so far that Iam able to walk 
about with the exception that my ankles are very weak 
and give me a hobbling appearance; my breathing alzo 
is ‘ag! bad, and at intervals I can scarcely get breath at 
all. 

thing to do under the circumstance? Age, 18.—J. M. 


an any of ours oblige by telling me the best 


[83472.]— Making Herb Essences.—Can any of 
“ ours ” kindly tell me how to distil the essences of hore- 


hound, yarrow, and vervain P The common way of aane 
these herbs is to infuse a handful of them in a quart o 
water. 


I want to make the essence so that an ounce of it 
in water will make a preparation equal to a quart of the 
infused herbs. Must the herbs be left in water any time 
before being distilled P Information will oblige—Poor 
PILLICODY. 


[33473.]—Miorophone and Phonoscope.—Wil? 
any electrical correspondent kindly give me a description 
of the necessary apparatus to make the microphone 
audible in a large room to a good number of people? 
Also atate what battery power is necessary. I understand 
that an induction coil and a telephone of different con- 
struction to the ordinary ones are used for the receiving 
apparatus Also any information as to the construction 
of a 8 for making sound waves visible, with an 
induction ooil, will be thankfully received. One was de- 
soribed on p. 411.—R. E. F. 


(33474.]—A dulteration of Whiskey. —Suspesting 
some artificial flavouring in whiskey, such as creosote, woul 
any contributor, having some knowledge of the matter, 
inform me if small quantities of that substance would 
have any deleterious effect on the system, and if so what 
the symptoms would be? Also any test to discover same 
or other substance introduced to give the smoky taste to 
inferior spirit.—W. W. B. 

(83475.]—Telephonic.—Will any reader kindly in- 
form me as to which is the most perfect instrument yet 
invented for transmitting the human voice, and also 
whether there has yet boen found an apparatas which 
will convey, distinctly and intelligibly, an ordinary 
whisper P—SOUPIRE, 

[38476.I—Trotting Machine.—Would some English 
mechanic let me know how to make a four-wheeled trot- 
ting machine (such as is in general use in America), 
suitable for a pony about 13 hands high? Expense is an 
object. I wish it to hold two persons.—B. A., Trinity 
College, Dublin. 


38477. I Mercury.—I cannot get the mercury to 
distil at all; all the vapour condenses on the glass retort 
and runs back to the dirty mercury. I have tried to distil 
indoors and outdoors, with low heat and high heat, all 
with the same result. The contents of my retort are nearly 
one pint; is it too big? Will “Ferrum ” kindly help 
me?P—A. PURGIA, 

(33478.]—Electrical Indicator.—Could I RT 
an arrangement made after the description on page 37 
No. 691, to show the rise and fall of a river with satis fac- 
tory result? But, one thing, will not the cha: of the 
temperature of the water and the pressure of the atmo- 
sphere interfere with its accurate indication P A. PURGIA. 


(88479.—Poppy Oil.—I should be pleased if some 
kind 5 would l ive me min 3 5 
specting poppy oil, especially as to the variety o 
poppy, the 201 required, mede of extraction, and usos in 
Eng .A. G. E. 

88480. —Seasickness.— Will any reader of the 
ER OSR MCHARI be so kind as to recommend me some 
means of preventing this? I should like to spend my 
summer holidays at sea, but I dread the sickness. 
Please don’t quote references to back numbers (if any).— 
WOULD-BE SAILOR. 


[seh Daniell g Battery.—I want to make hak 
a dozen cells of some kind of galvanic battery, and I have 
come to the conclusion to make Daniell’s, because I see 
all kinds of complaints of defective working or action 
made of every kind of battery but Daniell’s. Am I right 
in coming to this conclusion—that it is the most constant 
and reliable of any, and easily mado, and the copper 
worth two-thirds of the money if you ever get tired of it, 
and that it is fully equal in power to half the number of 
Grove’s?—Dr. Syntax. 

[33482.]—Bett’s Patent Capsules.—Can any of 
your ers oblige me with instructions for puttin 
on these capsules without a machine? I understan 
those who are into the way of it prefer a string to the 
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machine. I would like to know the modus operandi. 
OLARET. 


(33483.J—London Oarriage-way and Foot- 
pavements.—Perhaps some of your cor ndents 
may be able to inform me of the cost of carriage-way 

vements as put down in the principal thoroughfares in 

ndon, and the difference in price of granite blocks and 
the patent wood blocks now coming into use. I wish to 
know the average pries per superficial yard of each kind, 
and something of their lasting properties in localities 
where the street traffic is heaviest. Likewise some infor- 
mation as to the cost of soak pavement per square yard, 
and the most approved method at present in use for such. 
‘Whether asphalte and Portland cement be still used for 
foot-pavement, or if the portable flagstones of the best 


kind, Scotch or English, are used and approved of in pre- ! 


ference. Give some information as to the lasting proper- 
ties of the different kinds ?— PIONEER. 


(33184.]—Organ Stops.—Can any one 


a suabe flute would give rather too rich and heavy a 
tone as it is such avery large scale. Also will any one 
kindly give a thorough description of the flageolet and 
oboe flute, with scale, and, if possible, a diagram of each 
All I can find out abont them is that the flageolet is a 2ft. 
open wood stop of smaller and sharper tone than the 
Piccolo, and that the oboe flute is a 4ft. wood (I believe 
Btopt), of small scale and very delicate reedy tone, very 
like, but not quite so strong as, the viol de gamba.— 
PIPE METAL, 


13365 ] Blesching Organ Keys.—Can any 
correspondent tell me how I can bleach a set of organ 
keys that have become slightly discoloured? Is there any 
method of doing it without taking off the ivories ? A searc 
through old numbers has failed to yield any information. 
—PIpr METAL. 


33186.]—Polishing Organ Pipes.—Can any one 
tell me how I can brighten up and clean dull metal pipes ? 
I believe they are chiefly lead. I should like them to look 
as much like tin as possible*—PIPE METAL, 


[33487.J—Management of Birds,—Will some of 
our readers inform me the best work to get upon the 
management of English birds P—C. K. 


[33488.|—Greenhouse.—Can any brother-reader in- 
form me if I should be allowed to build a greenhouse of 
wood (glazed) without interference by the district sur- 
veyor P—NeEwmo. 


[33489.|— Patagonia.—Can any one give any infor- 
mation regarding this country, its climate, soil, inhabi- 
tants, fauna, flora, and minerals P—N EMO. 

(33190.1—Flexible Composition.—Some three or 
four weeks ay Americus“ very kindly gave me some in- 
formation relating to this substance. Not being aquainted 
with the manner of mixing, will he give fuller instruc- 
tions P—Nrw ScBSCRIBEB. 


[ea Spirit used by Glove Cleaners.— 
Will any one kindly tell me in the next issue of the 
Mecwanic what is the spirit used by professional 
„ scourers ” for cloaning light-coloured gloves? It is not 
turpentine and must be something cheaper than benzine 
collas, and such like preparations. ~DsLTA 


[33492.]—Atmospheric v. Ordin Burner.— 
Can “ Sigma ” or T. Fletcher explain how it is that from 
a Bunsen burner, in which the combustion is supposed to 
be perfect, we always get more or less unpleasant smell, 
while from an ordinary burner, in which the combustion 
is less perfect, we get little or none? Also the ratio 
between the heat generated from a cubic foot of gas burnt 
atmospherically, and the same quantity burnt in the 
Ordinary manner.—H. B. 


[33493.]—Writer’s Cramp.—I am a victim to what 
I believe is called writer’s cramp.” Will any correspon- 
dent of the MkcHanic advise mo as to what contrivance I 
could adopt, in tne way of a pencil and pe to 
enable me when writing to dispense with the use of my 
thumb and forefinger? Any advice as to treatment, &o., 
will also be gratefully received by—SCRIVENER. 


(33494.J]—Cliffs.—I have lately stood on the cliffs of 
Moher, on the west coast of Ireland; they rise perpen- 
dicularly from the rea to a height of almost 700ft. Even 
from this great eight the sea horizon appeared sharp and 
well-defined, and I will thank Mr. Lancaster, or any 
other of our valued correspondents, to tell me how far 
away this horizon was and by what rule to determine such 
a distance.—E. B. F. 


(33495. |—H armonium Reeds.—Will Henri Etienne 
say whether the broad and bent reeds will work with the 
same pressure of wind and same size channels ?—T. B. 


{33496.|—Sick Dog.—I have a small Pomeranian dog 
which, during the hot weather at the end of June, fell 
sick. The symptoms are seeming weakness in the hind 
legs when walking or sitting up,” entire loss of appetite, 
preference for water to milk, which is not y the 
case with her, and dullness as if in pain. Can any one 
advise as to treatment P—PENDERELLA. 


(33497.]—Printing on Glass.—I shall feel obliged 


if any co ndent will explain the process of printin 
on gam, and advise me of the best method to accomplish 
it P— 


(33498. j—Harmonium Tremolo.— will some kind 
friend inform me the best way of making a tremolo for a 
large harmonium ?—D1apason, 


(33499.]—Metal Flute.— About two years ago I read 
of a cheap metal flute—I thought it was in the ExeLisR 
Mecuanic, but after looking through the last five vols. 
cannot find it. I shall, therefore, be obliged if any one 
can inform me if an 8-keyed metal flute is to be and 
with the old system of fingering? If I remember right, 
the price for the 6-keyed was 21s.—ELDNAR. 


[33500.;—-Communication between Passenger 
and Guard.—I shall be glad to be informed whether 
the cord system of communication has been discontinued 
upon any and what lines, and whether any other system 
besides that in use on the South-Eastern Railway has yet 
been introduced P—C. S. 


(33501. ]—Street Tramways.—I shall be glad if any 
readers can give me information on the following points : 
—l. Where the first street tramway was laid down in 
Europe, and the date of its commencement. 2. The 
name of the engineer who carried out the work. 8, The 
name of the inventor of the grooved rail. 4. The names 
of the towns in Europe in which steam or compressed air 


is used as a motive power for propelling tram cars. 5. 
When and by whom were tram cars introduced into Eng- 


33502.]— The Ladies’ Tricycle.—About 8 months 
back I saw in a shop window, somewhere in the city a 
tricycle. The driving-wheel was on one side of the frame- 
work supporting the seat; and two smaller wheels, each 
about the size of the back wheel of a bicycle, on the other 
side of the frame. It was ticketed the Ladies’ Tricycle.’” 
I have, during the past month, unsuccessfully searched 
for this tricycle. Will any reader kindly give a desorip- 
tion of the machine, and oblige ?—LLEWON. 

[33503.]—Injection Water.—Mr. R. Crickmer, in 
his letter on Air Surface Condensation (page 370, 
No. 691), says, in reference to injection water from a well 
22ft. deep, that ‘‘ there is no power required to raise this 
water, as it flowed into a vacuum.“ Can this beso? It 
seems to me that as a certain amount of work is done in 


ve a good | lifting the required injection water 22ft. vertical height, 
scale for a really imitative concert-flute P I should think | this 


wer must be derived from the engine, and its 
effective force for other purposes this much diminished. 
It can scarcely be the same as if the water flowed into 
the condenser by gravity. Will Mr. Crickmer kindly 
explain if there is any difficulty in starting the engine, as 
at first there is no vacuum but rather the reyerse in the 
condenser? Also if he uses a foot valve at the bottom of 
the ascension pipe to prevent its emptying itself during 
stoppages? The apparatus described is scarcely a con- 
denser, but rather a cooler, and I should be obliged if 
Mr. Crickmer would give particulars of results, as tempe- 
rature and quantity ef water from hot-well, temperature 
of injection water at bottom of well, or the amount of 
cooling (loss of heat) in falling the 22ft., and quantity and 
temperature of additional water required to make up for 
loss. The bottom of the air-shaft or stand-pipe is shown 
closed, which I presume is scarcely the case in practice. 
For situations where contracted space prevails, this plan, 
if thoroughly pees would be very serviceable; but 
the question of loss of power, difficulty of starting, and 
effective cooling capacity, may need some further expla- 
nation, which I should be glad if Mr. Crickmer would 
kindly give.—E. W. A. 


[33504.]—~Honey Dew.—Can any of your scientific 
readers inform me what is the cause of honey dew? Is it 
from above or below? It came in perceptible drops 
against our window this year. Also of the small feathe 
specks of white which sumetimes disfigure larch trees 
This year, in North Yorkshire, many are quite white 
with it.—CRHAS. ROBINSON. 

[33505.]—Black Drop.—Would some astronomer 
kindly give an outline of what is considered the best 
theory that accounts for the black drop” in transite ? 
—R. J. THEAKSTON. 


(33506. — Mineralogy — Wavellite.—I wish to 
know whether this mineral is obtainable in large quanti- 
tios cheaply ; and, if so, where? Also what temperature 
will fuse it ; and whether its fusibility is much increased 
by addition of silicates, clays, &.? Does it vary much in 
colour, or affect the colour of any substance it is added to, 
say a clay P—F. W. 8. 


33507.]—Midland Engines. — Can any readers 
inform me where I can obtain a photograph of one of the 
class you illustrate in the last number of your valuable 
paper (July 5, 1878, No. 693) : or one of the Bogie engines 
in use on the Great Northern Railway ?—R. H. G. 


[33508.J—Violin.—I have a violin which some minute 

insects (I presume, as I have seen several perambulating 

on the outside) are devouring by wholesale. Will some 

one kindly tell me how I can stop the destruction? They 

Danon under the wood, and leave a mere shell.—Ave, F. 
ERREN. 


_(83509.]—Photographic.—I think I was not suffi- 
ciently plain enough in my last query. What I want to 
do is that I may take the prints of ferns so that I may 
have a jet black ground and the fern standing out white ; 
I know the whole modus operandi save this. y warmest 
thanks to Mr. 1 “ G. O., and nes 8.” for their 
very prompt replies to my query.—D. STRaTHRARN 
Medical Student. ais i 


(33510.]—Snoring.—I have a young untrained horse 
which has become affected with some disease said to be 
prevent in many parts of England, and, if so, some 

rother reader may tell me how to cure him. He is appa- 
rently swelled about the throat, and when he breathes 
snores long and loudly. I have consulted a vet.,“ and, 
adopting his advice, blistered the throat, but this does not 
give relief. What am I to do? The vet.“ says this 
disease is epidemic in London, and one-half the horses 
there have got it. I live 500 miles from London, so must 
take him at his word; but if he sper truth some Londen 
reader will know a remedy.—E. B. F. 


(33511.1—Ink Stains in Leather.—What will take 
a stains out of the real leather top of a writing table P 
—TsENRE. 


5 Engine.—I have a mall mag- 
netic engine which I wish to run, if possible, without a 
battery. Is it practicable to do this from a permanent 
magnet? If it cannot be done froma stationary magnet, 
can a motion be got by connecting with such a magnetic 
machine as is used for medical purposes, and turned with 
a handle? Any information as to how to get a high 
speed (without much power) without the use of a battery 
will greatly oblige—Sarror. 


[83513.]—Purgative for Dogs.—In treating a dog 
for mange I have printed instructions to give him a dose 
of equal parts of castor oil, syrup of buckthorn, aud syrup 
of white poppies. It is very difficult to make the animal 
swallow even a portion of this. Can any correspondent 
recommend an equally efficacious purgative in the form of 

ills, there being no difficulty in having them swallowed 
in a little food P—A. 

_|33514.]—Firearms.—Will any reader inform me the 
title of any books or pamphlet, and where sold, on the 
construction of firearms—say guns, rifles, revolvers, and 
ee various parts, and tools used in making them? 

ARLOS. 


(33515.]—Defective Speech.—A poor but worth 
boy known to me is unable to make himself understood. 
His grandfather says there is something wrong with the 
roof of his mouth. Can any one tell me if there is an in- 
stitution in London that takes such cases in hand gratui- 
tously or can suggest a mode by which this boy may be 
rescued from a life of inconvenience ?—PENANCE POINT, 


| F on Grapes and Rose Trees 


illany reader give the cause and remedy for mildew 
on grapes and rose trees P—J. B. H. 8. 


|33517.)—Pianoforte Tuning.—Will some one 
please tell me of a good book upon the above? I have up 
to the present time worked without ‘any real system and 
am not satisfied.— Pim PERN EL. 


(33518. ]—Panocratic epiece.—Can any one in- 
form me how to calculate the power of the telescope by 
the pancratic eyepiece ?p—ScorLAN D. 

(33519.]—Civil Service Examinations, &0.— 
Would any one give me iculars of a book on the above, 
also of any paper published by the department P—Xur. 


(83520.]—Bronzing Plaster Ornaments.—I have 
some plaster of Paris ornaments which are rather dis- 
coloured. Would any kind reader please to tell me the 
best way to bronze them ?—OweEn Jones. 

(33521.]—Photographic.—Will “Finem Respice,” 
with your permission, Mr. Editor, kindly favour us with 
his gelatine emulsion process referred to in his answer to 
„Photo,“ 33128 ? I, with many other readers of onrs,”” 
have been anxiously looking for the information. ~GELa- 
TINE. 

[33522.]—Craoked Gong.—I have a Fong which is 
cracked aud emits a jarring buzzing sound which quite 
spoils it. Can any one tell me of a remedy or whether 
it can be recast, and if the latter what would be the ap- 
poe expense for one 18 inches in diameter P—Emo 

ARK. 

(33523.]—The Isle of Man.—I should be obliged if 
some of the correspondents of the ENOLISH MrcwaNnic 
would give me a general description of the island as a 
place of residence, the climate, and cost of living. I am 
predisposed for asthma. Could a single man live there 
on £50 per year? Is it very cold in winter? Is the 
climate better than Jersey? I want to escape the London 
fogs and gloomy skies. What are the chicf products of 
the island ?—A HANDY Max. 


[33524.1|—Photographs.—I wish to take some good 
ones off their cardboard mounts so as to put them in an 
album. I do not know what they are mounted with, bnt 
I tried an inferior one with cold and then hot water, and 
not succeeding, I then tried immersion in cold water all 
night ; still I could not move them withont tearing. Can 
some one say how safely to accomplish this ?—JOHN. 


[33525.1—-Lathe Tools and MSBoring.—As an 
amateur blacksmith I want to be told how te forge a. 
hand-turning heel tool. In bending a piece of stoel over 
the anvil I cannot get a heel. I get the inside corner 
tolerable sharp, but the outer is only a curve. 2. Having 
a 2? round bar of iron I want to bore, say, a bth hole 
through it, on its diameter, not lengthways. Whatis the 
proper way to do this in either a lathe or a small boring 
machine P I can start it all right in the latter, but 
although clam it generally comes out a little on one 
side or other of the diameter.—JOHN. 


[33526.]—Minotti’s Battery.—Please tell how to 
make Minotti’s modification of Daniell’s battery; also, if 
the sand or sawdust used will remain uninjured if the 
battery be laid by for months; also, if coarse plaster of 
Paris cells jin. thick are as good as what you buy. 
—INQUIRER. 


138527.]—Gold Fish.—I intend to makea fresh-water 
uarium for gold fish. Can any of “ours” answer the 
following questions? 1. What sort of wood am I to make 
it of P 5. hat sort of joint for bottom ? 3. What sort 
of putty ay to make for the grooves that the glass fita in P 


„ .I wish to construct, as cheaply 
as possibly, a small telescope ; it must show Jupiter's 
Satellites; I should like it also to show Saturn's ring, 
and divide wide doubles such as Zeta Lyrm. Will some 
optical friend kindly tell me of what focus the lenses must 
be, at what distance they must bo placed from each other, 
and give hints for the construction ? I do not require it 
0 achromatic nor of more than 2in. aperture of O. G. 
—CA ROLUS. 


33529. ]—Tank.—I wish to make a tank in the ground 
12ft. long and 6ft. wide, and about the same in depth. As 
the ground is very swampy in winter, and it is of impor- 
tance to keep the water out, can any of ours tell mea 
cheap way of doing it? An iron tank would be much too 
expensive.—WaTERLOGGED. 


[$3530.]—Telephone and olian Harp.—Will a 
correspondent assist with advice, suggestion, or diagram P 
Object, to convey the sounds of an olian harp by tele- 
phone or other means. My experiments are quite young 
—hence not worth communicating.—N. SIRCA. 


[33531.]— Artificial Stone.—In various streets in 
London 1 have seen blocks of paving abont 2ft. square, 
having the appearance of stone and very hard. Can any 
of “ours” tell me how they are made P—ALFRED STONE. 


B11 Pebbles, &c.—Will any one 
orm me which is the best alioer used for cutting petri - 
fied pebbles? The best means of cutting the pebbles— 
whether with diamond, corundum, or emery powder, will 
also greatly oblige—PEBBLES. 

(83533.J—London University Matriculation 
Exam.—lIs it necessary to take three languages, besides 
English, at the matriculation exam. (London), or would 
two, my Latin and French, be sufficient? — F. RICHARD- 
BON. 


33534.]-—Borew-cutting.—Will any reader kindly 
inform me how to cut a worm of three threads to drive a 
wheel 3-16ths pitch with a common hand lathe; and tha 
description of cutting tool to be used, as I am puzzled 
how to get a beginning and ending, which, of course, 
there must be to work the wheel round P—W 1n. CARVER. 


33535.) —-Geometry.—Can any one tell me how to 
solve these riders on Book I., 16 to 26 Prop. ?—1. A BC is 
a triangle, and the angle A is bisected by a straight line 
which meets B Cat D; show that B A is greater than 
B D, and O A greater than C D? 2. The two sides of a 
triangle are together greater than twice the straight line 
drawn from the vertex to the middle point of the base. 
C. C. Hawg, 

[33536.J—Lathe Bands. What diameter of gut 
band is best to use with a Gin. backgeard lathe, and is it 
advisable to have two thicknesses 7— d. R. 


[33537 I—Jewellers' or Silver Soap.— Can any 
reader tell me how to make jewellers’ or silver soap such 
as is used by jewellers 7—JEWEL. 
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133538.I—Lathe Bed.— Will any correspondent in. | 


form me the best height for a lathe bed, and also name the 
dimensions of a flywheel for a tin. Inthe; the cone has 
four grooves, 44in. the largest, and 2tin. the smallest? — 
TURNER. : 


CHESS. 


N— — 


ALL Communications intended for this department 
must be addressed to J. PIERCE, Copthill House, Bedford. 


PROBLEM OOOOXXXIV.- Br G. F. Oxrons, Bradford. 


ue, ee, 
Ac 
7 , 


, e, 
WO g,; 


, Bagg 
e e, ae e, a 


W , 7 


White, 
White to play and mate in three moves. 


SOLUTION TO 432, 
White. 
1. KttoQ Kt 4. 
2. Mates accordingly. 


Black. 
1. Anything. 


BOLUTION TO 483. 


1. R 2 Kt. 2. 1. Anything. 
2. B to i 2. Anything. 
3. R mates. 


Correct SOLUTIONS to 432 by Fusiliers,” W. J. Jubb, 
Arcanum, R. G. and G. D. F., Chowbeit, and J. Dale ; 
to e J. Dale (a very nent problem; the mate is 

sharp clear); to 429 by Arcanum. 


ANSWERS TO CORRESPONDENTS. 


— . — 


„ Al communications should be addressed tothe EDITOR 
of the Enavish Mecuanic, 31, Tavistock-strect, Covent 
Garden, W.C. 


HINTS TO CORRESPONDENTS, 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and whon answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No chnrge is made for inserting letters, 
queries, or replies. 4. Commercial letters, or queries, or 
replies are not inserted. 5. No question asking for educa- 
tion or scientific information is answered through the 

t. 6. Letters sent to correspondents, ander cover to 
the Editor, are not forwarded; and the names of corre- 
spondents are not given to inquirers. 


The following are the initials, &c., of letters to hand up 


5 evening, July 16, and un acknowledged else- 
where 


F. WEATHEREHOGG.—Chas. Macnat.—M. Cohen. - Abbe 
Eggis.—A. Aythe.— M. Schobbens.— R. Reynott.— 
J. Rand Capron.— E. W. Blundell.— F. T. Ware.— 
Asbestos Oo.— James Ford. O. P. Brown.—R. P. G. 
C. W. Bank.—Jan.—C.—Enquiror.—O. J. Leaper.—A 
Subscriber.—RBR. G. Bennett.—A. A. Watkins.—C. P. C. 
Un Teinturier.—C. Townley. — E. R. Shipton.—W. 
Gorse.—Allen Lee.—H. G.—Americus.—Electric C.— 
Would-be Inventor.— W. J. Lancaster.—J. Lewis.— 
Dandie Dinmont.—J. W. Gerry.—Everia.—Aquarius.— 
H. Garside, jun.—W. W.—M. M. W.—Tyro.—A Con- 
stant Reader. — Itzacx.—A Sinver.—EKx-Lancer.—T. 
Mitcheson.—J. F. W.—H. B. F.—Prof. Houston.—A, B. 
—W. E. H.—J. R. 


Anxious. (You must ask direct for the information you 
now want, or else advertise for it.)—Rosr POM TOR. 
(You can do nothing with them except regilding. 2. 
Write Hardwicke and Bogue, Piccadilly, for A Mannal 
of Botanic Terms” by M. O. Cook, price 28. 6d.) — 
F. W. B. (Get Mr. Webb’s Celestial Ohjecta,“ pub. 
lished by Longmans. We know of no maps published 
separately such as you require. Practice alone will 
give you the power of making drawings.)—JornER, (He 
still writes occasionally under another signature.) — 
MARKHAM: (We know of no anch books, aud they 
would be little likely to help. Join some school of art 
and you will learn more in a twelvemonth than you 


would in a lifetime from book:.)—E. Coxtey. (You 
had better advertise for such photographs or working 
drawings if you want them. We cannot suggest any 
other plan.)—A SUBSCRIBER FROM THF FIRST. (The 
expense of obtaining an injunction wonld depend on 
the opposition offered, but if the nuisance is as patent 
as you say, it should be very slight. Weare for obvious 
reasons unable to recommend individual solicitors. )— 
LEARNER. (Tho amall machine advertised by Mr. M. 
Cohen would probably suit you. or that advertised a 
few weeks back by Selig, Sonnenthal, and Co.)—Garczr 
Wina. (No university grants such a degree in absence 
worth having, and no one wonld accept it. Some 
iguoramuses and impostors buy the so-called degree for 
the purpose of deceiving people as ignorant as them- 
selves.) -W. H. M. (She is probably suffering from 
hysteria, and a medical man would prescribe change of 
air and scane, with such other remedies as micht suit 
her case, which neither he nor any one else could pro- 
perly understand without seeing her.) -A. W. STOKES. 
(We have no faith in the results the correspondent you 
refer to forwarded, and we do not think your query 
would bo likely to elicit any usefal information.)— 
DevastaTion. (We hardly think you would find what 
you want at South Kensington. You might at the 
arsenal at Woolwich.)—J. W. VALLE. (An illustration 
and description of a small smith’s forge anitable for an 
amateur will be found on p. 41, No. 522.)—F. W. M. 
(The evidence ison the whole in favour of the theory 
that the anciont Egyptians had a knowledge of steel. 
Sir John Hawkshaw gave some interesting particnlars 
on this subject in his presidential address to the British 
Association in 1875, which was fully reported by us in 
the ENdLIsR Mrcuanic of August 27th of that year.) — 
VALRTUDINARIAN. (Tho sample is not brandy at all, 
nor is it even a distilled spirit. In Griffin’s “ Chemical 
Testing of Wines and Spirits ” will be found an instance 
of a similar imposition, for it is nothing else. The 
author was as puzzled as yourself at the larre quantity 
of tannin contained in a sample he analysed till he oame 
across the following instructions in a German book 
for Manufacturing Cognac ’’:—** Take of acetic ether 
21b., spirit of nitric ether Alb., French wine § quarts, 
oak bark tincture (made with IIb. of oak bark and a 
pint of spirit) 1 pint. Add enough purified spirit to 
bring the whole to 150 quarts.” Very much of th; 
“ Public-house brandy” sold, is, we suspect, made by 
some similar process.) —-NYVER TiRED. (Black flux is 
nade by mixing thoroughly two parts of pulverised 
tartar (bitartrate of potassium) and deflagrating the 
mixture in successive portions iu an iron ladle or in a 
crucible )—H. H. (Many have been given in back 
volumes of tho Building News. A capital design for a 
pair of middle-class cottages apneara in to-day’s number 
of that journal. They are designed with a view to 
erection in a new slab-concrete recently brought out, 
which may be worth vour attention, but they can be 
built just as well in brick.)—AxERicus. (We do not 
consider it probable; if the problem of aérial navigation 
is ever solved practically if will be by altogether dif- 
ferent means. Your further communications with 
“Incog” must be made privately if at all. The 
coct leaves are advertised from time to time in our 
columns.) — WouLD- BE EMIGRANT. vee best way 
would be to advertise in the colonial papers. We 
believe files are to be seen, and advertisements are 
to be received at the oftice of G. Street, 30, Cornhill.) 
—W. Witsox, LL.D. (As a matter of fact the 
readers have decided. Against your single plea for the 
continuation of the controversy we have received 
repeated and numerous protests azainst the occupation 
of our space by the subject, which, as more than one 
rendor reminds us, was really dispo-ed of long since, 
though the propounder of the theories referred to can- 
not see it, and never will.)}—VeErnrK. (You will find 
Mr. Williamson’s microphone advertised in the back 
page of No. 691.)—J. F., Liverpool. (Leyton is in Essex, 
reached in a few minutes from London by the (G. E. R.) 
—Youna PAIN TER. (Write Lockwood and Co., 7, 
Stationers’ Hall-court, E. C.) — J. D. T. (Another cor- 
respondent haa already made a similar suggestion, and 
we should be glad to see it carried out. Some instruc- 
tions on tuning brass instruments were given ou p. 355, 
No. 531.) 


BLACEEYMOOR, Esnake, A Beocinner,—See indices to back 
volumes, 


Peeasus On SHAxRk's Pony.—Your query is an advt. 
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An Excellent Field for Fxperiment.—Most 
practical mecbanics have met with instances in which 
a bearing or slide of castiron gave continuous trouble 
from heating or abrading, without any apparent 
eiuse therefor. Now the prismoids in the granular 
formation of cast iron lie lengthwise in the direction 
in which the heat passes from the easting when cool- 
ing in the mould; hence, if the casting cools with 
the working face upwards, the bearing surface of 
that face will be (in a flat surface) at a right angle 
to the length of the prismoids, while if the casting 
cools with the working face vertical, the abrasion will 
be parallel with the length of the prismoids, and in 
what direction (witb relation to the working face or 
surface) the prismoids should lie, to obtain the best 
wearivg results, our theorists and experimenters 
have, zo far, given us no information; hence we call 
their attention to the subject as an excellent field for 
experiment.—Scientific News. 


Rendering Corks Air and Water Tight.— 
The Chem. Zeitung suggests the use of paraflin as 
the best method of making porous corks gas and 
water tight. Allow the corks to remain for about 
five minutes beneath the surface of melted paraffin 
in a suitable vessel, the corks being hell down either 
by a perforated lid, wire sereen, or similar device. 
Corks thus prepared can be easily cut and bored. 
have a perfectly smooth exterior, may be introduced 
and removed from the neck of a flask with ease, and 
make a perfect seal. 


The Largest Circulation of any Professional 
Journal in the Kingdom renders the BUILDING Naues the beet 
medium for all advertisers of Bullding Materinls, Artistic require- 
meonta and Contractora’ Machinery, and for all thase seeking 
situatio as workmen. The number and excellence of ita ilias- 
tritiona render it the unrivalled representative of the progream 
of modern art, and the moat complete record of ancient examples. 
Among ita contributors are the leading architects and art aritices 
of the day, and no trouble or expensa is spared to make i the 
moat accurate and comprehensive guide to all information eon- 
noted with the Arts of Oonstruction and Design. Frice Four- 
peu e, of all book, ollers and newsvendorns. Post- free 44d. Om, 
31, Tavistock-wtroet, Covent- garden. W. C. 


NOTICE TO SUBSCRIBERS. 


Subseribers receiving their ooptes direst from the office are re- 
inested to observe that the last number of the term for whieh 
their subsoription is paid will be forwarded to them in a Ping 
Wrapper, aa an intimation that a fresh remittance is necessary, it 
It is desired to continue the Sabeoription. 


CHARGES FOR ADVERTISING. 


a d. 


Front Page Advertisements Five Shillings for the first 40 worda, 
siterwards 9d. per line. Paragraph advertisements One Shilling 
per line. No front page or paragraph advertisement inserted for 
lens than Five Shillings. 


ADVERTISEMENTS in EXCHANGER COLUMN—for 


For every succeeding Right Wordagag . om 8 6 
The address is includod as part of the advertisement and charged 
tor. 


Advertisements must reach the office by 5 p.m. on Tuesaday to 
insure insertion in the fellowing Friday’s number. 


To Destroy Blackbeetles, Fleas, Bugs, and 
all Imaects, ureo VESPER'’S WONDERFUL INSKOP DESTROY- 
ING POW DSR, whioh is gold in Tin Brus 6d. and la, or 
post froe for f or 14: tampa, from the role proprietors, G. T. 
VRSPER, 4235, Commerotal roni, London, E. The name of 
VESPER is stamped on top of every box; otherwise none are 
gen une. 


TO AMERICAN & BELGIAN SUBSCRIBERS. 


% Amertoan and Belgian Subscribers, especially when renew- 
ina their supscriptions, are particularly requested to advise the 
Publisher of the transmission of the Post-office order, and the 
exact amount for which it is made payable. If the last-mentioned 
precaution la omitted, some difficulty is very likely to ccour tn ob» 
taining the amount. 

Subscribers in the United States and Belgium can be supplied 
with the ENGLISH MECHANIC post free from this Office, for the 
zum of 13a. (8 dola. 950. gold, or 16fr. 300.) per annum, peyable is 
advance. 

The remittance should be made by International Post-office 
order. Back numbers cannot be sent by the ordinary newspaper 
post. but must be remitted for at the rate of 4d. each to cover extra 
postage. 


Lamplough’s Pyretic Saline is refreshing, 
most nvreeabls, und the preventive of FEVERS, BILIOUS¥ESS, 
SMALL-POX, SKIN DISEASES, and many other spring and summer 
afiments. Sod by chemists throughout the world amd the 
maker, 113, Holborn Hill. Uae no substiinte.—LADVT.]} 
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TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANOR. 


6e. Sd. % Six Months and 11a. for Twelve Mentha, Poet-free ta 
ny part of the United Kingdom. 


Vols. VL, XXIL, XXIII., XXIV., XXV., and XXVI., bound in 
sloth, 7s. each. 


Ah the other volumes are out of print. Subscribers would do 
well to order volumes as soon as possible after the conclusion of 
each half-yearly volume in March and September, as only a limited 
number are bound up, and these soon run out of print. 


Indexes for each half-yearly vorume up te Vol. X. (except Vols. 
II., V., and X.) molusve. dd. ah. Post-free d. each. Oases for 
binding, 1s. 6d. each. 


„ Subaoribers are requested to order Oases and Vois. through 
zhetr booksellers, and noc to send direct. The regulstions of the 
7oat-office prevent their transmis don through the Post. 


Holloway’s purifying, cooling, and strengthening 
Pills are admirsbly ada; ted for all irregularities of the human 
boty, and should be at once reeorted to when the stomach is dis- 
ordered, tne liver deranged, the kidneya inactive, the bowels 
tri“, or the brain cloucted, All these greater inconveniences 


vill yield to this medicine. 


Jory 26, 1878. 
The English Mechanic 
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COMTE DU MONCEL ON THE INVEN- 
TION OF THE MICROPHONE. 


E have received more American news- 
papers from Menlo Park, including a 

copy of the New York Tribune for June 27, 
containing a letter signed T. A. Edison, 
which is intended to be a refutation of the 
statements contained in the telegram sent 
by Mr. Preece. It is, however, in no sense 
a refutation of those statements, but serves 
only to place the writer in a worse position 
than he held before. It isa pity for the 
reputation of Mr. Edison that he did not 
wait to hear what could be suid on the 
“other side; but having spoken in error 
once, he has now gone further and brought 
a charge against Prof. Hughes, which is 
really amusing from the simplicity dis- 
pares by the writer. We must quote ver- 
atim :— Mr. Hughes has addressed a 
communication to the French Academy of 
Sciences, in which he adds to his pirated 
telephone the induction coil which I have 
a used in combination therewith, and 
which alone makes it a practical instrument, 
thinking perhaps that, under cover of a 
foreign language and before a society whose 
ous are not generally known in this 
country, he would gain for himself the 
credit of this combination. He makes no 
mention of this all-important factor in 
England, where it would be at once known, 
and in which country it has been patented 
nearly a year.” French is a “foreign” 
language alike to Americans and Britons, 
but most educated people nowadays can, 
at least, read French ; and, if Prof. Hughes 
wished to hide his iniquity, he acted ina 
very strange manner by addressing a com- 
munication to the French Academy of 
Sciences, whose proceedings are carefully 
reported in the scientific press of eve 
civilised country. If it be true that they 
are not generally known in the United 
States, so much the worse for American 
science; but, as a matter of fact, we know 
that the Journal of the Franklin Institute 
contains carefully compiled notes of every- 
thing of value appearing in the Comptes 
Rendus, the journal of the Académie des 
Sciences. In Prof. Hughes’ letter, which 
we printed on page 442, Mr. Edison will 
find the explanation of his mistake as to 
the thermopile, and nothing more need be 
said regarding the obvious misconceptions 
contained in his “refutation.” It has been 


generally supposed that Mr. Edison dis- | M 


covered the remarkable property possessed 
by carbon of changing its resistance with 
variation of pressure, and, so far, we believe, 
no one has denied that he may have dis- 
covered that phenomenon; but when Mr. 
Edison assumes that he was the original 
discoverer, and that every instrument con- 
stracted on that principle is a piracy of his 
carbon telephone, he must expect to have 
his claim reduced to its proper level. The 
Comte du Moncel, one of the most distin- 
guished of French physicists, whose com- 
munications to the Academy of Sciences 
are well known in the United States, has 
written an article on the dispute in the 
number of La Nature dated Faly 20. In 
this article the Comte du Moncel, after 
mentioning that he has taken no partin the 
dispute, and expressing his regret at the 
conduct of Mr. Edison, proceeds to recount 
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the facts, and the conclusions to be deduced 
from them, in an impartial manner, which 
is, however, not entirely free from occasional 
sarcasms. According to Du Moncel—and 
no one is better acquainted with the facts 
shortly after the invention of the speaking 
telephones of Gray and Bell, in the first 
half of 1876, Mr. Edison thought of com- 
bining a telephone with a battery in which 
the variations of intensity of current, on 
which the production of articulate speech 
depends, were effected by means of a con- 
ducting body placed in the circuit. For 
this purpose, as we know, Mr. Edison em- 
ployed carbon, and by its means was 
enabled to operate perfectly the magneto- 
electric telephone of Bell, especially when 
he subsequently added an induction coil to 
the transmitting instrament. Now, as to 
the property which certain conducting 
bodies, and in this connection more espe- 
cially powdered carbon, possess of varying 
electrical resistance when subjected to 
ressure, 80 far from that property having 
en discovered by Mr. Edison, it has, says 
Du Moncel; long been known. Clerac, 
in 1866, applied it in the construction of a 
cheap rheostat, consisting of a tube filled 
with plumbago or powdered carbon upon 
which a piston was pressed by a screw. 
Since 1856 M. Th. du Moncel has investi- 
ted the phenomena of resistance offered 

y electric contacts, and has sbown that the 
intensity of the currents transmitted by 
the bodies included in the circuit varied 
with the degree of pressure between the 
two contact pieces; he made use of that 
knowledge in his investigations on the con- 
ductibility of divided conducting” bodies, 
and has mentioned the fact in several 
memoirs addressed to the Academy of 
Sciences. M. Pollard, too, constructed a 
telephone with a pencil of plumbago resting 
against the diaphragm, and has shown that 
the principle applied to hard-carbonised as 
well as to soft-carbonised bodies. As tothe 
employment of an induction coil for con- 
verting the galvanic currents into induced 
currents during telephonic transmissions, 
that was attempted in 1873 by Mr. Elisha 
Gray, and has been since utilised by MM. 
Pollard, Garnier, and Col. Naver. These 
facts, says Du Moncel, prove incontestably 
that Mr. Edison has only made an ingenious 
and useful application of a well-known 


ry | principle, and in converting the currents of 


the battery into variable currents has merely 
repeated what others had previously tried. 

The Comte du Moncel then proceeds to 
describe the discovery of Prof. Hughes, but 
we need not follow him through his abstract 
of the paper which we printed on page 235. 
He points out that the theory advanced by 
Prof. Hughes is open to discussion, but 
assuming that the effects witnessed in con- 
nection with the microphone are the results 
of increase and decrease of pressure at the 

ints of contact of the conducting bodies, 
it does not follow that the microphone is 
merely a copy of the carbon telephone. Du 
oncel speaks of the vibrating diaphragm 
of the latter, apparently unaware that Mr. 
Edison says that the vibrating diaphragm 
is dispensed with in the latest form of 
transmitter. The value of the statement 
depends on the meaning of the word 
“vibrating ;” the diaphragm is still em- 
ployed in Edison's inst-ument, and though 
it may be din. thick, it still vibrates. As 
Comte du Moncel points out, however, the 
effects produced in the Hughes microphone 
and the Edison telephone are not the same; 
for in the latter the variations in the rasist- 
ance of the circuit are determined by 
increase or decrease in pressure —i. e., by 
differential action; but in the microphone 
the contacts are what is known as “ mul- 
tiple.” They are very light, and the moving 

rtion is in such a state, so closely border- 
ing on unstable equilibrium, that the varia- 
tions in pressure produce great variations 
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in the resistance; and, consequently, the 
sounds are magnified or, to speak more 
correctly, amplified. 

It has already been pointed out that the 
properties of carbon, of which Mr. Edison 
claims to be the discoverer, were known to 
M. Clerac in 1866, and that apparatus, con- 
structed in accordance with that knowledge, 
were supplied by him to leading electricians. 
It is strange that Mr. Edison was in com- 
plete ignorance of that fact, especially when 
we learn from one of his most fulsome 
flatterers in the American press that it is 
his “chronic habit” to purchase eve 
newly-discovered substance; and it is 
stranger still, as pointed out by the Comte 
du Moncel with a fine touch of sarcasm, 
that an instrument which in so short a time 
has obtained such fame should have all the 
time been buried in Mr. Edison’s laboratory, 
especially as so large a crowd of American 
“interviewers ” have visited his “shrine,” 
and have found there, for his greater glori- 
fication, many things that never existed. 
The host of varied and important experi- 
ments which the microphone renders 
possible would not, Du Moncel thinks, have 
escaped the smartness of Mr. Edison if he 
had ever really imagined anything about 
the apparatus; whereas the claim he ad- 
vances as to the property of the microphone 
to serveas a thermopile shows that he does 
not comprehend the nature of the subject. 
The microphone might be used as a ther- 
moscope, because, as will be found b 
reference toa memoir, by M. Th. du Monce 
in the Comptes Rendus of Nov. 2, 1875, the 
effect of the first application of heat upon 
imperfect conductors, such as carbon, 
plumbago, metal in a fine state of division, 
&c., is to diminish their conductibility. A 
very slight increment of heat: greatly in- 
creases the resistance of the carbon to the 
passage of the current—a resistance which 
can be measured on a galvanometer; but 
in Edison’s instrument, the microtasimeter, 
the effects of heat are indicated by the 

ressure of the expanding body on a carbon 
Giso (see page 414), an entirely different 
arrangement to the phenomenon investi- 

ated by M. Th. du Moncel and utilised by 
Prof. Hughes. It is not at all un uncommon 
thing for Americans to rediscover old dis- 
coveries; it is not at all unusual for them 
to borrow ideas which they affect to disdain, 
but upon which they work until they feel 
convinced that they are the originators or 
discoverers. The Comte has some pithy 
remarks on this part of the subject, and he 
does not resist the opportunity of pointing 
out that, in Prescott’s work on electric 
telegraphy, entire pages have been taken 
from the works of MM. Du Moncel and 
Blavier, with their accompanying engrav- 
ings, without the slightest acknowledgment, 
and without even a correction of the errors. 
It is a pity that Mr. Edison has not some 
friend with the courage to point out the 
mistake in his method of attacking the 
honesty of other inventors—a method which 
is, to say the least, unusual in the world of 
science. 


CAN THE PHONOGRAPH RECORD BE 
READ? 


SEVERAL attempts have been recently 
made to decipher the indentations made 
in the tinfoil of the phonograph, in the 
same way as the stenographer reads his 
shorthand writi On page 310 we gave 
an illustration of the appearance of the 
marks made by the point of the recording 
diaphragm of the phonograph, in connec- 
tion with a paper on the subject presented 
to the Franklin Institute by Mr. Persifor 
Frazer, jun. Many attempts have been 
made in this country to read the phono- 
graphic characters; but, as might have been 
expected, the result can scarcely be regarded 
as practically successful. It is not impos- 
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‘sible to decipher the marks when the words 
spoken are known, but the investigator 
usually fails when he is called upon to 
translate a piece of strange phonographic 
foil. Mr. Edison has been devoting a little 
‘time to the elucidation of the question, be- 
vanse he had formed the opinion that care- 
fal study would enable experts to translate 
the indentations in the foil into words. He 
is now acquainted with what has been done 
in this country in that direction, and has 
made a series of experiments which are to 
` be continued as opportunity offers. The 
method employed is to repeat the vowel and 
consonant sounds separately, say three 
times, so as to test the uniformity of the 
markings for any given sound. It is obvious 
‘that if the sounds were always indicated by 
characteristic 1 there would be 
„ little difficulty in translating the 
il; but so far as experiment has yet gone 
the record of any sound is found to vary, 
sometimes very widely. Nothwithstanding 
this difference in the form of the charac- 
teristic marking, however, it is believed to 
be still possible to determine the sound 
which has given rise to the indentation. Mr. 
Edison has been repeating some of the ex- 
periments made in this country and in the 
United States, and found that when the 
sounds by which the identations had been 
made were known beforehand, he could 
recognise them on the foil, and count the 
number of times they had been re- 
ted, but he discovered that: it was 
ampossible to recognise the markings made 
by similar sounds when uttered by some 
other person. The indentations were found 
to vary not only with different sounds, but 
also with the manner in which they were 
spoken; thus the shape of the mark 
depends primarily on the sound uttered, 
but it is varied by the speed at which the 
phonograph barrel is turned, the force with 
which the sound is uttered, and the distance 
of the speaker’s mouth from the diaphragm. 
The simple placing of the hand against the 
cheek whilst speaking was sufficient, in 
Mr. Edison’s experience, to change the 
shape of the characters recorded for the 
same sound upon the tin-foil. Between 
the vowel sounds there is little difference 
in appearance, and they are less liable to 
diversity from changes in the manner of 
uttering them. The deepest indentations 
were made by consonant sounds, on account 
of the explosive force with which they are 
usually uttered, and words beginning with 
p are especially noticeable from the deep 
indentation with which they commence. 
It seems, therefore, that apart from the 
great difficulty of accurately observing the 
marks on a sheet of bright tin-foil, there is 
little likelihood of any one translating the 
record without the services of the phono- 
graph. We have not, however, seen the 
best instrument that can be produced, and 
a new departure in phonography may 
reveal greater wonders than have yet been 
seen. 


ASTRONOMICAL NOTES FOR 


AUGUST. 
The Sun. 
a At Greenwich Mean Noon. 
8 
a Souths. a ! | 
2g Dech- Sidereal 
"eo 3 8 | nation Time 
a 4 3 | North = 
h. m. s. h. m. s.. „ „ „ h. m. s. 
10 6 5˙60p.m 8 45 5618 0 7 8 39 50°67 
60 5 40˙44 „9 5 1416 41 8 8 59 33°46 
110 5 Q@11 ,, | 24 16:15 15 8: 9 19 16°28 
160 4 556 „„ 9 43 513 43 2 9 38 5901 
210 -2 58°38 „ 10 1 40 12 5 28 9 58 41:79 
260 14002 „ 10 20 5 10 23 41018 24°56 
310 0 12·09 „ 10 38 19 8 36 30 10 38 7°33 


Indications of Solar activity in the shape of 
spots, &c., are still extremely rare, and no 
definite indications are yet apparent that the 
present remarkably protracted period of minima 
has terminated. 
The Moon 

Enters her First Quarter at Ih. 19'2m. p.m. on 
the 5th; and is Full 16°1 minutes after mid- 
night on the 12th. She will enter her Laat 
Quarter at 4h. 7°7m. in the early morning of the 
21st ; and be New at öh. 59°6m. a. m. on the 28th. 


Day of | Moon’s Age 
Month. at Noon. Souths. 
Days. h. m. 
1 2˙6 2 23°5 p. m. 
6 7:6 6 453 „ 
11 12°6 | 11 18:2 „ 
16 17°6 | 2 61 a. in. 
21 22:6 i 5 435 „ 
26 276 10 22 „ 
31 3˙3 i 2 176 p.m. 


—— 


The Moon will be in conjunction with Jupiter 
at 9 a.m. on the 11th; with Saturn at 6 p.m. on 
the 16th; with Venus at 9 a.m. on the 26th; 
with Mars at 8 p.m. on the 28th; and with 
Mercury at 3 p.m. on the 29th. 

There will be a partial 


Eclipse of the Moon 
visible in this country on the night of August 
12th, and the early morning of the 13th. 


First Contact with Penumbra, h. m. J 
August 12th ... . . . 9 225p.m. = 
First Contact with Shadow, 2 
August 12th ... . . 10 426 „ + 
Middle of Eclipse, August 12 12 $2 „ b5 
Last Contact with Shadow, a 
August 13 t. 1 83 e. p 
Last Contact with Penumbra, — 
August 13th ... 2 53˙9 „ J 


Magnitude of the Eclipse (Moon's diameter 
= 1) 0°59. 

The first contact with the Earth's shadow 
occurs at 109° from the N. Point of the Moon’s 
limb, reckoned towards the East: and the last 
contact at 157° towards the West; in each case 
as seen with the naked eye. 
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The occultations of some of the Pleiades, 
during the early morning of the 21st, will pre- 
sent a pretty and interesting spectacle to the 
observer with the telescope. 


Mercury 
Is an Evening Star during the entire month. 
He attains his greatest elongation East (27° 23’) 
at 10 p.m. on the 13th. About this time he may 
probably be detected by the naked eye, after 
sunset, close to the horizon to the N. of W. 


o | Right 8 
28 Ascension: Declination 
Az | 
| h. m. mO h. m. 
1 ; 103219 | 10 26˙6 N 1418p.m. 
6 | 10459] 7149 | 1460 „ 
11 11 6l | 4144 | 1465 „ 
16 | 11223 | 1343 | 1480 „ 
21 | 11334 | 0389S) 1345 „ 
26 | 11383} 1539 | 1197 , 
31 11 35˙4 2 44 | OSTI „ 


It will appear from the above Ephemeris that 
Mercury never leaves the Constellation Leo 
during August. The only star in it to which 
he makes a very near approach is the 4th mag. 
one p, some 8’ South of which he will be found 
on the 2nd. 


Venus 
Is a morning Star during the entire month ; 
but, continuing to approach the Sun, and 
decrease in her angular diameter, becomes 
month by month of less interest as a telescopic 
object. 


S4 | Righ inati 
ght | Declination 
26 Ascension. North. Souths. 
Ad | 
h. m. Bhan ff h. m. 

1 6 31°6 22 27°9 9 52:0 a.m. 

6 6 57˙4 22 15°3 9 581 „ 
11 7 23˙2 21 46˙8 10 AZ „ 
16 7 48:9 21 28 10 10:2 „ 
21 8 14:4 20 3°6 10 160 „ 
26 8 39°6 18 50˙0 10 21˙5 „ 
31 9 46 17 22:9 10 26:7 „ 


Venus thus travels from Gemini mto Cancer. 
On the morning of the 9th she will be only 12’ 
S. of ô Geminorum ; and rather more than 1° 
S. of » Cancri on that of the 23rd. These are 
the only two stars of any size near which the 
planet will pass. 

Mars 
Is invisible. 

Juno 
Comes into opposition on August 28. She may 
now be seen during the greater part of the night. 


. Right Deelination Souths 
2 © | Ascension.| South. : 
2 
h. m a. i h. m. 
10 22 34°8 O 56°4 1 21°3 a.m. 
19 22 28-4 2 21˙4 12 85°5 p.m. 
29 22 20˙9 4 43 11 487 „ 


During the month of August Juno will travel 
ina Soutk-Westerly direction through the part 
of Aquarius to the South of - and ý in that 
constellation. She will be between 1°and 2° S. 
of on the night of the 18th, shining as an 
orange-coloured Sth mag. Star. 
l Jupiter 

Is an Evening Star, and is above the horizon 
during all the working hours of the night. His 
position, however, is very bad indeed, as his 
great and increasing South Declination in- 
terferes exceedingly with definition. 


4 | Richt | Declination 
Ascension. South. Souths. 
AA 
h. m. es h. m. 

1 | 20146 , 20319 | 11 329 p.m 
6 | 20120] 20406 | 11107 „ 
11 | 20 96 | 20487 | 10485 „ 
16 20 72! 20561 | 10265 „ 
21 | 20 51 21 28 10 48 „ 
26 | 20 32 21 8˙6 9 432 „ 
31 | 20 16! -gLig4 9 219 „ 
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Hence it will be seen that Jupiter decribes a 
short retrograde path from Capricornus into the 
confines of Sagittarius. He will be a little 
more than 1° B. of the 5} mag, Star e Capricorni 
on the night of the 5th; but he otherwise 
travels through a singularly barren region of 
the sky. ä 
Jupiter’s Satellites. 


Day of 


Month Satellite. Phenomenon. 


h. m. s. 
1 1 Oc D 3 8 O a. m 
1 1 Tr 1 12 17 O p. m 
1 1 Sh I 12 29 0 „ 
2 1 Tr E 2 37 O a. m. 
2 1 SR E 2 49 0 „ 
2 I Oc D 9 34 Op.m 
2 I Ec R 12 5 21 „ 
3 I Trl 9 3 0, 
3 1 Sh E 9 18 0 „. 
3 II Tr I 1187 0 „ 
8 II Sh I 12 7 0 „ 
4 II Tr E 234 Oam 
4 II Bh E 3 3 55 
5 II Ee R 9 17 10 p. m 
7 IV Sh I 8 36 0 „ 
8 IV Sh E 111 Oam 
9 I Tr I 2 1 0 „ 
9 1 8h I 2 23 0 „ 
9 III Tr E 9 14 0 p. m 
9 III Sh E 10 48 0 „ 
9 1 Oc D 11 19 0 „ 
10 1 Ec R 2 O 17 a. m 
10 1 Tr I 8 27 O p. m. 
10 1 Sh I 8 62 0 „. 
10 I TrE 110 47 0 „ 
10 1 Sh E 11 12 0 „ 
11 IT Tr I 1 64 O a. m. 
11 IT SR I 2 44 0 „ 
11 1 Ee R 8 29 6 p. m 
12 II Oc D § 40,» 
12 II Ec R 11 62 39 „ 
15 IV Oc D 1142 0, 
16 III Tr I 8 58 0 „ 
16 III Sh I 11 12 0 „ 
16 III Tr E 12 34 0 „ 
17 1 Oo D 1 4 O a. m 
17 1 Tr I 10 12 O p. m 
17 1 Sh I 10 47 »» 
17 I Tr E 12 32 39 
18 I Sh E 1 7 Oam 
18 I Oc D 7 30 0pm 
18 I Ec R 10 24 10 ,, 
19 I Sh E 7 35 0 „ 
19 II Oc D 10 21 0 „ 
21 II Tr E 818 0 ,, 
21 II Sh E 937 0, 
28 III Tr I 12 20 0 „ 
24 IV Bh E 724 0 „ 
24 1 Tr I 11 57 0 „ 
24 1 Sh I 12 41 0 „ 
25 I Oc D 916 0 „ 
25 I Ec R 12 19 18 ,, 
26 1 Bhi 710 0 „ 
26 1 Tr E 8 44 0 „ 
26 I Sh E 930 0 „ 
26 II Oc D 13 39 0 „ 
27 III Ee R 8 45 54 „ 
28 I Tr 7 41 0 „ 
28 II Sh I 9 18 0 „ 
28 il Tr E 10 88 0 „ 
28 II Sh E 12 14 0 


Bo. Eclipse; Oc. Occultation; Tr. Transit of 
Satellite ; hs tia of mae D. Disap. 
pearance; R. ppearance; I. Ingress; E. 
Egress. The printing of a phenomenon in 
isalies indicates that its visibility is rendered 
doubtful, either by the brightness of the twi- 
light or by Jupiter’s proximity to the horizon. 


Uranus and Neptune, 
For reasons recently explained, are both 
invisible. 
Saturn 


Still Souths after Midnight during the whole 
month of August ; but he rises a little after 
9 p.m. at the beginning of it, and between 


7 and 8 o’clock in the evening towards the end 


of it. A very slight closing up of his ri 
may be detected under adequate Powar 
by the careful observer. 
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es 
Right | Declination 
8 | Ascension South. Souths. 
QA 
h. m. Sy h. m. 

1 O 13°6 1 97 3 35°1 a.m. 

6 O 13:0 1147 3149 ,, 
11 O 12:3 1 20:6 2 545 „ 
16 O 11°5 127˙2 2340 „ 
21 O 10˙5 1 34°6 2134 „ 
26 0 94 1 42°5 152°7 „ 
31 O 8&3 1 51:0 1319 „ 


A retrograde path described in the perfectly 
barren region to the S.E. of the First point of 
Aries. 
Shooting Stars, 

As is popularly known, are particularly abun- 
dant on August the 10th, on which night their 
apparition has long been familiar under the 
name of St. Laurence’s Tears.“ Their radiant 
point being situated somewhere near „ Persei 
they are now designated the Perseids ; and the 
veriest tyro is acquainted with their connection 
with Comet II. of 1862, established by Schia- 
parelli. Watch should be kept on every night 
from the 5th to the 12th of August, and 
particularly on those of the 9th, 10th, and 11th. 


Greenwich Mean Time of Southing of 
Ten of the Principal Fixed Stars, on the 
Night of August Ist, 1878. 


Star. Souths. 
. m. s. 
a! Herculis 8 27 5420 p.m. 

a Ophiuchi 8 48 2:17 „ 
Draconis 9 12 27:82 „ 
oge ast sik .. 9 51 23°80 „ 
h? Sagittarii ... . 10 47 4401 „ 
Altair . . 11 3 13:97 „ 
a? Capricorni ... . . 11 29 37:28 „ 
a Cygni . . 11 55 3108 „ 
a Cephei eek . 12 33 48°25 „ 
Pegasi = es 12 56 16°62 _,, 


The Method of determining the Local Mean 

Time of Transit of either of the Stars in the 

above list will be found on p. 60 of Vol. XXIII., 

and that of finding the instant of its Meridian 

passago at Greenwich for any other night in 
ugust on p. 393 of Vol. XXII, 


ARTIFICIAL MARBLE. 
A PROCESS of making artificial marble has 
on 


been recently patented in this coun 
behalf of Harriet G. Hosmer, of Rome, which 
differs from previous processes in the fact that 
limestone in the solid state is employed as tho 
base instead of a mixture of plaster and cement. 
The limestone is worked by any suitable means 
to the desired form, and is then placed in a 
boiler furnished with a safety-valve and mano- 
meter, so that the pressure therein may be 
noted and controlled as may be required. The 
boiler is then filled with pure water at the ordi- 
nary temperature, care being taken that there 
is no mineral deposit introduced with the water. 
Care must also be taken that the water com- 
pletely covers the objects placed within the 
boiler. The boiler is then hermetically sealed, 
and fire applied, and the water allowed to boil 
until the manometer indicates five “d. ‘a 
of atmospheric pressure if the objecte are 
small, and six or seven degrees of pressure if 
the objects are large. When the heat reach es 
the above-mentioned point the water is allowed 
to cool until the pressure indicated by the 
manometer returns to zero. The water is then 
taken out of the boiler, either by means of a 
pump or a siphon, and the objects are removed 

m the boiler pre ry to being placed in 
the alum or coloured bath. If, however, steam 
alone can be introduced into the boiler (always 
maintaining the above-mentioned de of 
heat and pressure) the result attained will be 
75 R the action of pP not the presence 
of water, being necessary for acting on the 
stone. When it is desired that the objects 
should retain the natural colour of the stone, 
the alum bath should consist of pure water con- 
taining five degrees of alum, as indicated by 
the areometer. The articles must remain in 
this bath at least twenty-four hours, but they 
may be left in the same bath for a week, or for 
a month even, by which time they will acquire 
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still ter hardness. The stone will, how- 
ever, have become sufficiently ified for all 
ordinary purposes in twenty- hours. If 


pure water be used in the boiler, according to 
the process first described, instead of steam, the 
alum bath may be effected in the boiler itself, 
thus avoiding the necessity of removing the 
objects; but it must be remembered that the 
application of alum is only admissible when it 
is intended to preserve the natural colour of the 
stone. In such case the alum is put in the 
water before the boiling commences, and the 
objects must remain in the boiler for 24 hours 
after the pressure, as indicated by the mano- 
meter, returns to zero. The articles, when 
taken from the alam bath, may pe into the 
hands of the polisher if in the of plain 
blocks, slabs, or flat pieoes, but if they be in 
the form of statues, busts, vases, columns, or 
other ornamental works of art, they may be 
placed in the hands of an artist to finish, if re- 
quired, as the stone does not attain ite greatest 
hardness until it has become perfectly dry, 
which will require a fortnight, more or less, 
according. to the size of the object. When it is 
desired to impart colour to the stone the 
coloured baths are prepared in the manner indi- 
cated below, in which the objects must be 
immersed, and must remain therein at least 24 
hours. The coloured baths must be boiling, or 
very nearly so, and it is better to remove the 
objects to be coloured from the first boiler and 
place them in the coloured liquid while they are 
still warm from the steam or water. There is 
no danger, however, of injuring the stone, even 
if it should be put into boiling liquid while 
cold, or into cold water while articles are 
still heated, but the colour penetrates deeper 
when both stone and bath are in a heated state. 
If it be desired to place an object a second time 
in the coloured bath in order that it may acquire 
a deeper colour it should first be placed in an 
oven at a temperature of from 80 to 90 degrees, 
in which it may remain ten minutes, after which 
it may be immersed in the coloured bath. To 
produce black or dark grey colour take of pure 
water 2 litres; red wood, 300 grammes; fustic 
wood, 120 grammes; sulphate of iron, 10 
grammes; sulphate of copper, 84 grammes. 
Boil the red wood and fustic wood for an hour 
and a half, then add the sulphates, and con- 
tinue the boiling until all the salts are dissolved. 
Three or four minutes will probably be suf- 
cient for this purpose, the solution may then be- 
passed through a sieve, and half a tumbler of 
acetic tincture of iron added. Stone colour or 
ighter grey is obtained in the same manner, 
with a weaker solution. In order to prepare a 
red colouring solution take of pure water 
3 litres; Brazil wood, 330 grammes; Scotaus 
(sic), 5 grammes; cream of tartar, 1 gramme; 
alum, 1 gramme. Boil the mixture until all the 
colour of the wood is extracted, and then pass 
the solution through the sieve in order to re- 
move therefrom any solid matters that may be 
held in suspension therein. A yellow colour is 
obtained by adding to three litres of pure 
water extract of yellow wood of Cuba, 20 
grammes; sulphite of magnesia or alum, 10 
grammes. The mixture must be boiled until 
complete solution of extract is effected. In 
order to obtain a green colour dissolve in three 
litres of pure water extract of yellow wood of 
Cuba, 20 grammes; and 10 grammes of alum. 
Boil the ingredients as above, and then add 
carefully (by means of a wooden spoon, and 
keeping at a certain distance) as many drops of 
acid sulphate of indigo (Saxon blue) as may be 
neceasary to give tone of colour desired. To 
ascertain the depth of colour pour a few drops 
upon white paper, or dip a piece of dry plaster 
of Paris in the solution. For a blue colour dis- 
solve alum, 10 grammes ; acid sulphite of indigo, 
20 grammes in 8 litres of water, until the desired 
colour is obtained. As all the varied colours of 
aniline penetrate the stone perfectly, they may 
be used at pleasure. It is only necessary to dis- 
solve the colour selected in a little alcohol, 
which is afterwards diluted with warm water, 
in which alum is dissolved in the proportion of 
24 grains of alum to every litre of water. The 
solution may be even stronger in alum; this is 
for colours which are insoluble in water. For 
such aniline colours as are soluble in water no 
alcohol is necessary. They may be dissolved in 
boiling water in which a little alum or sulphate 
of magnesia is introduced. Care must be taken 
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to select only those colours which are durable. 
The same colours which are permaneńt in cloth 
are permanent in stone, and in gens“al the same 
rules which apply to the art of dyeing cloth may 
be appiied to the art of dyeing stone. Pave- 
ments which are coloured, particularly if the 
colour is very delicate, and if there be fear of 
dampness, are better laid down in cement of a 
light colour. For the darker colours the cheaper 
darker cement is equally good. For the stone, 
of which the natural colour is preserved, no 
cement is absolutely necessary unless the place 
in which they are to be laid is particularly damp. 
After the objecta have been taken out of their 
tive baths they are allowed to dry, during 
which process the work may be re-touched, if 
necessary. When dry they are reduced to a fine 
surface by means of pumice stone, after which 
a still finer surface may be given by means ofa 
piece of slate, or still better, of lead, after which 
they may be rubbed with oil. When the oil is 
-dry the articles may be rubbed with phosphate 
of lime, and the lustre will be rendered perfect. 
The ordinary methods of polishing marble will 
apply to the polishing of petrified marbles pre- 
pared by the above process. 


THE WATCH AND HOW TO REPAIR IT, 


By Seconde’ PracticaL WATCHMAKER. 
(Continued from p. 207.) 
The Lever Escapement. 
1 watch, in its entirety, may be considered 
as consisting of three parts—the train, the 
escapement, and the balance-spring. 

Heretofore the series of papers treating upon 
the defects and repairs of “the watch,” have 
chiefly referred to that portion of it termed “ the 
train, and although many items have been 
placed before the general jobber,” many 
others of a kindred type yet remain for future 
consideration. As the lever escapement is a 
study, independent of the train, its introduction 
until now has been deferred, in order that its 
defecta and corrections might more completely 
be connected and placed ther. It is in- 
tended, therefore, to leave the more common- 
place defecta of the watch—i.c., such as are 
connected with the train, for à short time, and 
confine our attention to the lever-escapement, 
ita defects, and corrections. The purport of the 
present series of papers will be similar to those 
which have preceded them—namely, fragmen- 
tary ; practical in their character, and in no way 
put forth with an intention of being “an 
essay,” in connection with lever escapement- 
making. The subject will be dealt with entirely 
in a watch-jobbing point of view, aiming at 
enabling young hands to improve that which 
had been left imperfect by the manufacturer, 
and on the other hand, to restore to soundness 
bad or incorrect repairing of the lever escape- 
ment. 

It is no uncommon circumstance that lever 
watches — professedly cleaned — have little 
attention bestowed upon their escapements; 
the cleaner in many instances assuming that 
irregularity of timekeeping or stopping com- 
plained of is connected with the dirty con- 
dition or in the uirement of some repair 
of freedoms, pivots, depths or holes of the train: 
whereas there are as many defects connected 
with the lever escapement as there are with 
- other portions of the watch. 

Before introducing examples it will be 
necessary that workmen become acquainted 
with a few important points connected with 
this escapement, a knowledge of which will 
assist them in detecting causes for alteration 
and improvement of the watch ; therefore their 
attention has to be directed to a few conditions 
necessary to a sound le ve escapement. There 
are several varieties of this escapement, the 
introduction of our first example being a well- 
known model termed the “ table-roller” frame 
escapement, which is usually applied to watches 
of moderate price; although not having the 
< long angle” pallets, which are mostly put to 
common and low-priced watches, but having 
pallets of “ short angle — that is, eight degrees 
and a half, which will be referred to under the 
heading “ Pallet’s angle.” 

In proceeding with a preliminary introduc- 
tion of this escapement, it is to be assumed that 
ite first examination will be best carried out by 
having the movement as it is taken from its 


case, because the mainspring power is natural 
to the motions of the pieces forming the escape- 
ment, whereby no undue pressure upon its 
parts results, as might be produced by persons 
unaccustomed to such special trial when the 
escapement is tried without the intervention 
of the train. What is meant by this remark is 
that, as a general rule the escapement can be 
more conveniently tried by “young bands” 
when the watch is together, than it can be 
when the escapement only is in the frame, 
although exceptional instances may occur when 
it cannot be so tried—as an instance, the 
train being blocked by corroded and thickened 
oil, dirt, and such like. Again, it is intended 
that in all the early trials of this escapement, 
the sizes of pivote and holes be not referred to. 


D 
FIC. 2 


A Few Conditions Necessary to a Good 
Escapement. 


The movement being, held horizontally in 
the left hand, and the end-shakes of the 
balance-staff, escape-wheel pinion, and pallets’ 
staff being quite free, the escape-wheel being 
between 
the pillar and upper plates—the pallets' stones 
and the points of the escape-wheel teeth level 


a trifle above the centre of the space 


and central with them; the balance-staff, 


escape-wheel, and pallets’ staff upright, and 

ree of the 
lever fork, but not more distant from it than 
is necessary for sound freedom. The action of 
the escapement should next come under 


the face of the roller perfectly 


examination; and to do so with convenience, 
the movement should be changed in its posi- 
tion—namely, the edges of the plates should 
be upward—still held in the left hand, with 
its balance towards the right, where the 
“locking”? of the escape-wheel teeth on the 
pallets claim attention. By means of a nicely- 
cut peg, somewhat pointed, not a thin flexible 
one, but rather rigid, with the right hand 
the balance should be led, so that the roller 
pin be brought into the lever fork, and when 
therein, the outer or poise end of the lever should 
be pressed from side to side, in order to test if 
the roller pin has freedom in the lever fork, 
but not so much as to be considered side-shake. 
These determined, and correct, by leading the 
balance backward and forward, the escape- 
wheel teeth will alternately lock and unlock 
upon the pallets’ stones. The depth of such 
locking should be one degree and a half on each 
pes with another degree of “run” to the 

ankings, which should be equal on each side ; 
also the freedom or shake of the guard-pin 
upon the roller edge should likewise be equa} 
on each side. The roller pin should enter the 
lever fork without striking either corner of it, 


and the guard pin perfectly free of the roller 


that there should be 
escape-wheel teeth “ inside and “ outside of 
the pallets, having a trifling excess at the 


outside. Lever escapements ing the 
few points here set forth 9 results all 
that may be required, provided that e aga 
sizes of its various parts are introduced. In 
the previous remarks upon the number of 


degrees the escape wheel teeth should“ lock 
and “run” upon the 


crescent. Another point which is of great im- 


with this escapemeut is, 
perfect freedom of the 


rtance connected 


eta, it is stated that 
“the depth of such locking should be one 
degres and a half on each pallet, and another 
degree of ‘run’ to each banking,” &c. Our 
first consideration will be to become familiar 
with the terms degrees and angles.“ 

All the parts of a watch partake of circular 
motion : therefore they are connected with the 
circle. Every circle, or small, is divided 
into 360 degrees. The constituting a 
small circle, will necessarily be more minute 
than those of a larger one. Now, although a 
lever escape-wheel is such a small circle, it con- 
tains 360 degrees; the balance, which is a 
circle much larger, is made up of the same 
number of degrees. This very simple defini- 
tion I feel bound to introduce, knowing from 
experience that its meaning and utility holds 
but a small place in moat watch-jobbing work- 
shops. 

By the term “locking,” it is understood to 
refer to the alternate resting of the escape- 
wheel teeth upon the palletes’ stones, being a 
point connected with the lever escapement re- 
quiring a little thought to become thoroughly 
acquainted with. 

When remarking upon the 5 or 
disadvantages of escapements which are formed 
to ‘act at certain angles and degrees many 
“ young hands will require an explanation of 
such terms; therefore figure 1 is introduced to 
assist such. Forma circle, A A, through the 
centre of which draw the diameter, B B; place 
the leg of the compasses on the circle and its 
diameter at B, and with any opening of them 
intersect the circle at C C, through which draw 
the perpendicular, D D, by which the quadrants, 
D AB, are produced, containing 90° each. 

Supposing that by means of a.raler 90 radii 
are drawn from tke centre, similarly as shown 
at D A B, 1,2, 3, &c., and a corresponding num- 
ber in the left-hand quadrant of the figure, a 
scale would be formed of 180°, by which the 
value in degrees of any angle may be ascer- 
tained. An instrument termed a protractor, 
and usually made of brass, is formed upon this 
principle, which has to be noticed hereafter in 
connection with the value of “locking angles.” 
It will be observed that the quadrant, D A B, 
has only 9 divisions formed ; in a complete in- 
strument each division, 1, 2,3, &c., would be 
subdivided into 10, being 90, such subdivisions 
being omitted in the diagram in order to avoid 
overcrowding the figure, at the same time 
illustrating that the divisions of a small circle 
are more minute than those of the larger, 
though being of relative value to its circle. 
Assuming that a rudimentary knowledge of the 
term degrees is established in the mind, 
the introduction of the “ lever pallets becomes 
necessary, 80 as to put into practice the pre 
vious considerations. Fig. 2 represents a pair 
of pallets, A B. The escape-wheel in its 
advance will lock, say, on the short pallet, or 
limb, A. Pallets consist of locking-faces, C C, 
and inclines or drives D D, the dotted lines 
guide to such. Now, when a tooth of an escape 
wheel falls on a pallet, it should reat upon that 
part of the stone, C C, to which the dotted 
lines direct the mind’s eye, not upon the 
driving-planes, D D, which is frequently the 
case, because, should it do so, the watch will 
continually stop, from the guard. pin being 
pressed against the edge of the roller, of which 
more hereafter. Again, if the teeth of an 
escupe-wheel “lock” on the pallet face C A, 
and “lock” ata deep depth, say four degrees, 
there will also be a probability of the watch 
stopping ; should it not mop; workmen. unedu- 
cated in this matter will fail to get the balance 
to vibrate even decently. It is laid down as a- 
rule that one degree and a half” is the depth 
to be recognised to pallets of short angle rhen 
properly made. The student asks: In what 
way is he to determine that exact quantity of 


locking? By referring again to Fig. 1, and 


U 


doe quite so clean as t 
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observing what a small space represents ten 
degrees ; by recognising the small circle, E, as 
if it were the circle out of which the pallet’s 
length were formed, the inquiry for the present 
is met thus. Until the subject has advanced 
somewhat further, the amount of one degree 
and a half may be considered to be the least 
distance that can be conceived beyond the safe 
resting of the wheel-teeth upon the pallets’ 
stones. But those who wish to follow up the 
subject with the object of becoming thoroughly 
acquainted with it, should possess a protrac- 
tor, by which the eye would be assisted. 
Again, by forming a pair of pallets of card to 
correspond with the Fig. 2, and placing them 
with ae il E on centre of B B, 

ig. 1), the quantity of one degree and 
a half’ can be read off and judged of. 

Thus far we have been considering the subject 
of the escape-wheel “locking” at the shal- 
lowest depth admissible, and it has to be borne 
in mind that to insure such the pallets must 
be of superior make, for when inferior ones of 
“ short angle” are made use of, it is no uncom- 
mon circumstance for the locking to miss, and 
the teeth to fall on the incline, and an imper- 
fect escapement result. 

At tais stage of our inquiry workmen having 
become slightly acquainted with the value of 
degrees relative to the motions of the 
locking of the escape-wheel upon the pallets 
of the lever escapement, &c., the movement 
has to be taken to pieces in order to more criti- 
cally test the correctness of other points con- 
nected with it, and the error of its planting and 
adjustment. Therefore, our next inquiry will be 
concerning defects relative to the want of free 
vibrations of the balance, and other imperfec- 
tions which so frequently appear, and cause 
stopping of the watch. 


HOW TO MAKE A PIANOFORTE.—II. 
T next step will be the bellying;“ but, 
i before describing this, I will premise that 
there are, as the reader is no doubt aware, 
many methods both of making and fixing the 
soundboard—the one selected, from its simpli- 


city of structure and freedom from dangerous 


‘pressure, being, in my opinion, the best adapted 


under the circumstances. We will begin by |. 


ing the back to receive it. As the 
inings are at present level with the bracings, 
they must be raised by means of hardwood 
slips to the proper height, the length of the 
bass slip being of the full depth of the sound- 
board, and of the same width as the lining; 
the thickness commencing from under the 
plank at Jin. graduates to fin. at the middle, 
and down to din. at the bottom; the 
treble slip being less than Qin. in length, the 
rounding can be dispensed with; it will suffice 
to slant ina straight line from }in. atthe top to 
4in., where it joins the bent side; the wedges 
are now to be reduced so that a straight edge, 
` when resting at each end of the slips, will just 
touch them. 
= The soundboard is usually made of Swiss 
pus; bat as an amateur will probably find this 
to procure dry, I think it will be better to 


` . substitute the beat quality 4in. American pine, 
being careful to select it dry, sound, and free 


from knots. The seen of this may not 

e Swiss, but in all other 
respects I think the two will be found equal; 
while, the boards being much wider, the nam- 
ber of joints will be less. Before cutting into 
lengvhs (whick run parallel to the wrest plank) 
it is safer to reject the first Gin. or so at the 
end, as this is usually faulty. Rubbing 
the points hardly ‘be found practicable with 
such thin boards; it will, therefore, be better 


to spring them together. This is dene by 


screwing two lengths of wood firmly down, 


leaving the space between about zin. less than 


the width of the soundboard. This, when 
placed with doth sides teuching, will of course 


be bowed in the middle, so that from a small 


downward an immense lateral pressure is 
obtained, and all superfluous glue will be forced 
out. The soundbeard will then be weady for 
planing to a thickness. Hardly two opinions 
agree as to what this should be. Without 
etending to decide-eo knotty a point, I think 
a uniform thickness -ef from in. to din. will 
be, found as goed. ae any, allowing it to be 
thicker, iff anywhese, just above the plate, 


where it will be left without support. It can 
then be fitted, allowing a of lin. all 
round the bent side and under the wrest plank. 
While it is in position it will be better to tack 
temporary stops occasionally, or to screw the 
four corners so that it may be replaced exactly 
after each removal; but, before it is taken out, 
mark where the bracings come, and strike a 
middle line evenly between them for the tra- 
verse bars; these are of ŝin. spruce, tapered to 
din. at the outside edge, ljin. wide for eight 
bracings, and 1ŝin. for six bracing backs, and 
extending fully across the soundboard at their 
respective positions. The jointed side is usually 
left about jin. higher in the middle than at the 
ends. They are chamfered 4in. from each end 
to lin.—see Fig. 2. To glue them on will, I 
fear, be a difficult task, as the handscrew chops 
will not reach far enough. Putting screws 
through the front would pull the bar to a joint, 
but their weight would affect the vibration. In 
the trade it is customary to spring a lance- 
wood bar between it and the ceiling; in this 
way all parts of the soundboard can be reached. 
Doubtless the ingenuity of the amateur will 
find a substitute, it being important that the 
joints should be close everywhere. A “bent 


FIC, 


preparing for the soundboard the linings can 
themselves be taken to the requisite height. 
A similar curved slip is also required at the 
bent pinning edge, D, Fig. 1, and as the bed, 
E, for the top of tho soundboard is continuous, 
a slip will be necessary here also. These slips 
are only tin. thick, the insulating felt making 
up the difference. This felt can be at option 
either continuous like the slips, or only in 
small pieces for the screws to pass through, 
leaving the intervening spaces free. I may 
here mention that I have tried indiarubber 
instead of felt, but with no improvement to the 
tone. : 

Tho next thing will be to ascertain the sha 
of the bridges. These are better of beech, 
though for the soundboard either close-grained 
birch or American maple will answer nearly as 
well. The top or plank bridges must be 
selected with the flowery side up and cut, 
especially where the pins are in a straight line, 
a little across the grain. The scale and shape 
of bridges are set out at one and the same 
operation. The first step is to rule a line about 
Tin. above the bottom of wrest plank (see 
dotted line, F, Fig. 1), to serve as a basis of 
measurement. As to give the lengths and 


/ 


PLAN OF BRIDCES. 


side slip ” is next required to support the sound- 
board at that part between the bracings. 
This is cut to the curve of the bent side out of 
fin. beech of similar width, and graduating in 
thickness from din. where it leaves the treble 
lining to fin. under the plate, from which 
position to the bass lining the soundboard can 
be left free. 


FE / C Ld 2 


END OF TRAVESSE BAR. 


We will now turn our attention to the fitting 
up of aniron back. The frames are generally 
made for a gin. wrest plank, but as about 7}in. 
only of that is necessary for pinning, the 8in. 
plank can be widened by jointing to it at the 
top a piece of any hard wood; this, being 
covered with the bolt bar, will not show. 

The linings, a, Fig. 1, are first to be bolted 
on, allowing them to rise fin. above the iron; 
they can then be marked and trimmed for the 
wrest plank and bottom, B, the latter being 
dovetailed as described for a wooden back. In 


8 


striking distance of every string would tend 
rather to confuse than assist, I will confine 
myself to that of the C’s, the top bridge being 
taken first. Commencing from the treble C, ` 
the distances above are jin., łin., lłin., and 
22in., and the G one-fourth below 3jin. Lines 
ruled between each of these measurements will 
suggest the necessary curve of the treble 
bridge, the remainder bei continued in.a 
straight line parallel to the p Measuring 
from the striking distance of each C respectively 
3in., Gin., 11 lin., and 23jn. will give that of the 
lower bridge (see dotted line, H, Fig. 1), the 
remaining part, it will be noticed, now taking 
a hollow curve so as to rapidly increase the 
vibrating length to the extreme limits of the 
back; the next C, being the first covered string, 
will be on the bass bridge; its length is 33in.— 
this bridge, like the last, being carried as low 
as possible. ; 

As at this stage the opaa will probably 
not have provided himself with a hammer rail 
from which to take the top scale, it may assist 
him to know that the first bridge pin being 
2}in. from the outside of treble lining, the first 
C will be 7}in., the remainder having a space 
of 6,/,in. between them along the line of strike. 
The bottom scale, which it will be seen is con- 
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; ; : i enient, and at the same time fascinat- 
i ing the pins | Engine will soon pay for itself. No. 2a is got | very convenient, ) 
a i 5 n 1 2 5 pin i dof by using Mileni. But in 1 fi 5 9 ge sere 10 on 1 1 5 
ing fastened | is not a serious matter; a small speci i j te till oute a 
glued —that of the soundboard 8 0 i hed outside Crank chamber at once meets ing Slot, where they accumulate q 
with gin. screws from the back, as their weight | ors iffculty ; and the necessity of a Crank or | nice little bonfire is built up; thera lighted 
here will be rather an advantage, and it is | every di culty ; and the y ; if lessly thrown down, and dropping 
i i Shaft much lessens force of this] lucifer careless y I 
essential to have the bridge firmly fixed. The „ 181 i ing ; th h, does the rest, and so the organist 
i bjection. No. 3a is involved in preceding; the | through, at, : 
next process, after gluing down the soundboard, | obj Shaft ig h inevitable, for motion of may be interrupted in the midst of a per- 
will be “ marking off for the pins. As, to do Crank Shaft is here oe to | formance or a Tasson the present writer 
: . found necessary, I | Engine must be rapid, t erefore necessary „o Orana 
a 5 1 of sh as | diminish down to proper blowing-rate, at same | has pees 1 15 ren Eia et amg 
ire it, to send one on pricked paper for 1d. | time gaining power. No. 4a is real, as the inlet a-fire, an if-choke himself in putting out the 
55 9 “This can be tacked on a slip of wood, | Cocks must not be altered, except with caution, | duties to = ~ 5 s l at T as by a 
and | the holes bored through for the marking- | and could in no 9 9 s 5 A and: omy 
; . j t to d with Receiver; but force of this objec 8 . $ . 
th ae 8 e o atent | almo neutralised by No. 8 advantage pre- k. Strictness with regard to 7 N will, of 
pap uld th all wron viously noticed, which, however, only applies course, avert this. Bear in mind, however, 
Saat would throw 8 ‘ag to the “Intermittent.” VVV 
Liverpool. W. H. Davies. f. No. 5a is a very trifling affair ; half an hoar | Slot can with it be got rid of as easily as wi 
g E every morning, that is not till say 1 8 the Winch. 9 5 
tual work has been done, an ylinder| 1, Nos. 1 and 2 have been sufficie y 
THE ORGAN: A COMPREHENSIVE 00 out once a month or so, is all required. | of in DESCRIPTION (18, s.). The best means to 
TREATISE ON ITS MANUF ACTURE, No. 6a is not a fair objection ; ge is one the prevent the cia > wrong 1 8 5 raoa 
ROC D LODGMENT.* safest illuminators known, and is already in | Projecting so that it catches the ns of 
. n 8 WARMAN most houses. The presence of the Engine will | one attempting to do so; of course, if Wine 
Y 8 1 a tosd not add to the risk; the motor itself is per- | close to wall or other barrier, the niig 
Associate of the College of Organists, 8 fectly harmless, and any breakage or leakage | except in one direction, is at once preven 
PART I.—GENERAL TREATMENT IN of pipes must be properly guarded against in No. 3 acts thus: A Fly-wheel is generally 
MANUFACTURE. usual way. No. Ta 1 only 70 55 „ attached = pus 125 . ee 5 
jecti i with the Water Motor, an Ab Oniy as con- | necessary); suppose the Bellow > 
0 1 1 Gas B cerns bulk, for the 3-H. P. Otto will be powerful | the organist to soften suddenly to pp. the 
la, Large prime cost; 2a, Noise (only with | enough for almost any Organ. The Gas Engine | blowist stops turning, but the momentum ae 
“ Intermittent”); ga, elaboration. of Fitting ; | i8 certainly much more bulky than the Hydrau- on the wheel and shaft for a little while, and the 
4a, Automatic control not here possible by lic, even without reckoning Crank-shaft, but it Receiver rises and blows off. Now the force to 
tes i ; i ing i ison to the space required this must inevitably have been first imparted 
-eutting off supply; 5a, Cleaning required; 6a, is nothing in comparison C sp q do this mus y e 5 
danger from Fire; 7a, Bulkiness in comparison | by a Steam Engine and Boiler, and, as a fact, by the blowist, and thus there is a waste. On 
| ithe lved; 8a, Smell d ch f | all the room a Gas Engine wants can generally | the other hand, suppose the playing pp. and 
wum power evolved; 8a, Smell, „ i d. No. Sa is of no moment; the Bell nearly empty, then the organist 
sulphur being given off, to the injury of the | easily be found. No. 82 is > the ows J 557 
Metal-work of the Organ. 
d. It will be desirable to say a word or two 
on these points (commencing with advantages, 


Otto, at all events, has no smell, so far as suddenly starting full; before the blowist can 
author could discover, and it is manifest that get 11 heavy wheel into sufficiently rapid 
if no Gas is given off no corrosion of metals can motion to supply the loud organ now in use, 
from that cause ensue; the Organ will, in the the wind goes out. The wind has failed once or 
nature of things, be isolated from all gas | twice within the last year or so at the Bow and 
fumes from the Engine, except to an extent of Bromley Institute performances ; and it is very 
no practical value whatever. I have not men- robable, in my opinion, that the foregoing 
tioned chance of stoppage, for, with proper urnishes the secret, these being Winch Blowers. 
attention and cleaning, this need never bo No. 4 is obvious; if the Winch be not actually 
dreaded ; thus the large Organ in the screen at on the Crank-shaft, it must be still kept at right 
York Minster has been driven for years by a angles with it, and any great distance off in- 
Hugon, and never given any trouble. volves w heavy band. No. 5 is also plain; 
g. The London house in connection with the | the cost of a Crank-shaft and N very 
Otto and Langen has already been given | different thing from that of a simple Lever. 
(17, n.). l. l. No. 6 is often vexatious; thus suppose 
h. Hanp-Brower, The common Lever | Feeder Lugs close to back wall (which they 
Blower is, take it all in all, the most generally | often are), a Winch could not be applied, un- 
useful in existence; it can be placed anywhere, | less a large segment were sceoped out of the 
it takes little room, it has no momentum, the | wall. Then, again, the handle sticking out is 
action is neariy direct, therefore a good supply | a very nasty thing, and there is, besides the 
can be maintained, and (a most valuable barrier just-spoiter of ; a recess ef a few inches 
feature) it can adapt itself to varied powers | will contain w Eever Blower (side-wise), at 
and dimensions of blowist; also two Handles | least 1ft. will be required to contain a Winch. 
can be placed close together (see 18, r.). Its No. 7 will be palpable; however carefully the 
only defect is that, with a careless blowist, it Centreing be dene (and this, as just said, will 
may “shake” very much. The remedy here is limit the turning to one direction), the lug- 
simple —employ a lad or man who is not care. motion —a segment of a very large circle will 
less or stupid, and teach and see that he does be driven by a semicircle of at most no more 
his work properly. than about Sin. radius. The radiueof blowing 
i. The Winch Blower is undeniably steadier | is with Lever-action always eonsiderably 
with a bad blowist, and also allows awoidance greater than this. No. 8 is very important, It 
of the Slot, usual, though not inevitable, with wilt be obvious that aecording to the height and 
the Lever Blower ; these are its only really good reach of a person will be the radius or semi- 
points. On the other hand, it has the following | diameter of the cirele most convenient to him. 
very serious disadvantages. 1. Two Handles Now, if the Winch: be made to suit a man, a 
cannot well be placed close together (sse 18, 8.) . lad cannot reach it without difficulty ; and if in 
2. With proper action turning in one direction | addition it was put at the correct height for 
only should be allowed, and to insure this special | the man, the boy might not _be able-to turn it 
treatment will be required. 3. Momentum and | at all without either something to stamd on or 
Inertia are often harmful. 4. The Posit is very | being taken off his legs altogether ; nr practice 
much restricted. 5. Considerable expense and | this is very inconvenient. It is one of the 
elaboration, partieularly with two Handles. 6. great advantages of the Lever that while its 
Additional room required, often a great incon- | sweep may be made te suit an adult, the power 
venience. 7. Loss of direct action. S. Non- may be light enough for a lad to move easily, 
accommodation to various powers and sizes of taking shorter strokes:. No. 9, in addition to 
blowist. 9. Three Feeders are desirable, though | lessening of Feeder-surface, renders the econo- 
not inevitable, and this (see 6, d.) lessens the | mical square form of Receiver difficult (es 5, m). 
Feeder area, and consequently the wind supply. | I have not said anything about 9 75 of power 
J. The increased steadiness requires no com- | through more ee 115 5 Ing even 
ment. As regards the doing away with: the | sary; or difficulty 7 858 ng be anabi 
Slot, the only advantage is in preventing a | although. E think t 45 5 1 rrr these 
careless or mischievous blowist access to the | doubt that such loss does re rom 
interior. These small persons have a great 
fancy for whiling away the time occupied: by 
what they, doubtless, would have the imperti- 
nence to term a long-winded discourse,. by 
scribbling various matters, generally indecen- 
cies, on leaves torn from prayer-books, or other 
All rights reserved. Paper; or making the same into boats, &. A 


obvious that what the Water companies under. 
take to supply is water (the thing), and not 
Pressure (the power); the latter, in fact, must 
be regarded as an accident, and where it is very 
low one might have a small river running 
through and yet get only enough wind for a few 
Stops; this is gone more into with own Motor 
(20, q.). Gas, of course, however obtained, is 
Gas still, and as good for an explosive motor 
at whatever pressure it is su plied. No.3 is 
valuable ; many placesare without waterworks 
that have had gas for years; besides this, 
rivate Gas can be made—whereas, unless a 
eight of 60ft. or over can be secured, private 
Water is quite useless, unless a very large 
quantity is consumed. A caution must here be 
thrown in with respect to Gas manufactured 
from Petroleum, &c.—viz., that its explosive 
property may vary, thus risking misses in the 
ignitions, and so causing stoppage or re- 
tardation that it may be considered out of 
question. No. 4 ig obviously very valuable in 
Cold climates, particularly for Concert or Sanc- 
tuary Instruments, which must be used at 
certain fixed times. No. 6 is always of im- 
mense value in respect of Cathedral Instru. 
ments; and even as regards mere dwelling- 
houses it is not pleasant to have them blown 
about one’s ears. No. 6 is good; many Water 
motors leak badly, and are always making a 
damp, sloppy atmosphere. No. 7 speaks for 
itself ; the veriest urchin demands 2d. per hour, 
here is a whole horse-power for the same period 
at ld. No.8 is of immense value, as will be 
directly seen. No. 9 has no advantage over the 
Hydraulic, but great over the Steam Engine. 


e. We have now to consider objections. No. 
: la is undeniable; the cheapest Otto at present 

made (3-H. P.) costs £75; with Water- vessel, 
£76 10s. Then there are Crank. shaft, Belt, 
&c., with, perhaps, a little Engine-closet. The 
fact, however, that over 4,000 have been 
already (up to, say, end of January, 1877) sold, 
some of them displacing Steam Engines, shows 
the grent value of the Motor, for the actual cost 
to the manufacturer is not large, the construc. 
tion being comparatively simple. It may be 
added that the price is not likely, for some time 
to come at least, to be any lower. The }-H.P. 
Hugon cost £65. On the other hand, it will be 
obvious tha, if much work is required, the 


sources. 


m.. Hzpraviic Krone, The number of 
distinct forms of these is very great; it may 
be at ones laid down that the Rotatory. kinds 
(three eylinders) are: not; except in. specie! 
cases (see 18; w.) -reccuired: for Organ blowing, 
for Feeder motion corresponds with that of 
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Piston: of reciprocating Motors—viz., those 
that merely move the Piston backward and 
Joy’s 
which 
seems to give the best satisfaction is, as 
already said (19 d.), under Duncan’s Patent. 
Even this, however, requires not much under 
301b. pressure to the square inch. Lea’sis also 
spoken highly of as very cheap (sce 18, v. v.), 
at 2b. pressure (19, 
c.); but I much doubt if any motor be capable 
of working at lower pressure than the Duncan. 


n. The advantages of the Hydraulic may be 
stated as follows: —1. Simplicity of affixture 
and operation. 2. Cleanness. 3. Little or no 
attention required. 4. Low prime cost. 5. 
Silence. 6. Facility of Automatic government 
by cutting off supply. 7. No noxious exhala- 
tions given off. 8. Absolute safety as regarda 
Fire. 9. Small space occupied, 10. Can start 


forward, there are many varieties. 
is, I believe, a good motor, but the one 


and capable of working 


or stop at a moment’s notice. 


0. On the other hand, it has the following 
very serious defecta.—la. Large cost of work- 
ing. 2a. Necessity of a certain pressure or 
force, this itself wholly dependent on the 
fall or other actuation given it by the com- 
4a. 
Greater scarcity of water companies than of 
gas companies. 5a. Chance of pressure low or 


panies. 3a. Susceptibility to Frost. 


water itself not being on, as when filling Tanks, 


&c. in that particular district. 6a. Chance of 


leakage. 


p. No. 1 will be apparent; the Motor only 
requires firmly bolting down in position; the 


Levers, Cranks, &., required to convey motion 
to Feeders form altogether a very small affair; 
no Crank-shaft required, recollect. No. 2, com- 


bined with No. 5, renders a separate Chamber 


or Closet quite unnecessary; no cleaning is, so 
far as I am aware, needed, except such as all 
machines now and then require ; in particular, 
there world seem to be nothing to foul the 
cylinder. No. 3 is guaranteed, provided the 
water and requisite pressure be “on” (see 2a 
and ba). No. 4 is undeniable: Forrester’s 
„Duncan“ 4 H.-P. costs only £26; the smallest 
size, Lea,“ costs only £10; set these against 
£75 for an Otto of same power; and then there 
is also the saving in the Crank-shaft, &c., and 
perhaps Engine-cleset. Besides this, it is only 
a tolerably large instrament that wants a motor 
of tkis power, and there are two cheftper sizes 
of the Duncan—viz., at £21 and £17 (sce table 
‘of Horse-power required, 21, o). No. 5 is, ob- 
viously valuable in combination with No. 1 and 
2, though of less value in the Gas-engine: the 
Silent“ Otto, remember, destroys this pecu- 
diar advantage of the Hydraulic. No. 6 is valu- 
‘able; the cutting-dff valve can be light enough 
to work with a piece of twine, if of proper con- 
struction. No. 7 is of some value, 


neutralised by 6a. No. 8 is worth little. Most 


houses have convement means of setting them 


in a blaze, if desired. No. 9 is good, xs Motor 
can be put almost anywhere. 
(To be continued.) 
— 2 


A MUSICAL TELEPHONE. 


telephones we notice one by Mr. J. Ewing 
and Prof. Fleeming Jenkin, for which pro- 
visional protection only was :cranted. The 
object of the nventors is (or was) to -produco 
a telephone simple and powerful, and also 
suited for the transmission ef two or more 
messages simultanecusly in either direction 
along the same wire or part of the same wire. 
The transmitting and receiving instruments 
are similar in construction ; they consist in ene 
form of tke instrument of e wire or wires, 
capable of vibratizg to definite musical notes, 
and so stretched, with or without resonators, in 
a magnetic field, as to vibrete when in action 
across the dines of magnetic force. The ele- 
graphic circuit consists of these wires, the line, 
and the earth ; the circuit ismever interrupted. 
The-wires are turned so thet one wire, er one 
group of wires, at each end is in unison with 
one wire or one group of wires at the ether. 
The electrical currents caueed by vibrations of 
One wire or group pass along the line, and give 
rise to corresponding vibrations in one wire or 
group at the receiving enc. When one wire 
or group is made to vibrate at the sending end, 
the-svire or group tuned in unison wil) vibrate 


but partly. 


number of pairs or groups, means are afforded 
of transmitting independently a number of 
audible signals at the same time along the 
same line without interference. The vibrations 
of the wires at the sending end may be pro- 
duced either directly by blows or otherwise, or 
indirectly by causing sounds to be made in 
their neighbourhood. The telegraphic circuit 
is constant; the sending and receiving wires 
are both included in the circuit, and no magnet 
has its magnetism sensibly changed by the 
sending of signals. 

A second form of the invention is an inver- 
sion of the arrangement described above. 
Instead of a wire or wires vibrating across tle 
lines of magnetic force of a fixed magnet, a 
magnet in the form of a fork or plate may be 
caused by a blow or sound in the neighbour- 
hood to vibrate like a tuning-fork, and in such 
a manner as to carry its lines of force across a 
wire or wires, fixed and forming part of the 
circuit. The electrical currents produced in this 
manner are conveyed to the other end of the 
line where they pass through an apparatus 
similar to that at the sending end, and so pro- 
duce corresponding vibrations of a magnet 
in the form of a plate or fork at the receiving 
end. Several instruments may be in circuit at 
each end of a single line; one magnet at each 
end being tuned so as to vibrate in unison with 
one magnet at the other end. By this means 
several independent sets of signals may be 
transmitted simultaneously, as by the form of 
the apparatus previously described. Either 
form of apparatus may also be used for the 
transmission of articulate sounds by. the use of 
only one instrument at each end, and by sup- 
porting the wires or magnets of that instrument 
so that they do not vibrate freely and have no 
special musicai note of their own. 


CHIEF PHENOMENA OF THE THREE 
PRIMARY STATES OF MATTER. 
By J. Doveras SCOFFERN. 

PART III. 

The Liquid State. 

T essential distinction between gaseous 

fluids and ordinary liquids is by no means 
so marked as a general conception of the sub- 
ject might lead us to infer. I have purposely 
dealt with the former somewhat in detail, it 
being absolutely necessary that we should start 
with a clear understanding of the most simple 
conditton with which we are acquainted ; and it 
will be found that the study of both liquids and 
solids will be greatly facilitated by a correct 
apprehension of the leading principles asso- 
ciated with gases. We have already seen that 
any portion of a gas introduced into an empty 
vessel will at once expand, and fill it in such a 
way as to exert a degree of pressure upon every 


equal unit of grea, entirely regulated by the 


temperature and pressure to which the gas is 


| subjected. Common observation shows us that 
any liquid poered into a bottle or glass jar fills 


a the vessel up to some one point only; also that 
MONGST recent inventions in the way of in . 


the fluid invariably maintains a surface situated 
in the same plane as the line of horizon. It is 
true that the slightest force impressed upon a 
gas is instantly and equally transmitted in 
every conceivable direction. This fact holds 
good also in a marked degree in regard to fluids 
generally, as will presently be seen. Gases, we 
know, expand very rapidly by successive incre- 
ments of keat, but liquids respond very slightly 
to this effect. Slight although the actual 
expansion happens to be in the case of fluids, it 
exerts a material influence in reference to the 
increaset. mobility of their particles, and I need 
only indicate such bodies as melted fats, treacle, 
oil, pitch, and resinous substances in general, 
and my readers will readily admit that their 
normal condition becomes greatly altered by 
heat—that is, their “viscosity becomes much 
diminished. Even in the case of water itself, 
the result is noteworthy, and it has been 
remarked that, in certain instances, the addi- 
tion o? about 100° F. to a fluid has gone far 
towards doubling its discharge from a pipe 
during a given time. It will thus be seen that 
the cohesion between the particles of a fluid is 
subjeet to considerable change under special 
circumstances. g 


at the other end, but the other wires or groups | 
will remain practically silent. By having a minate expression for a fluid generally. It may 


We shall do well to commence with a deter- 


be defined as follows:—A fluid is a body of 
which the contiguous particles act on each other 
with pressures which are perpendicular to the 
surfaces separating them. Now, all forces acting 
from within and without various bodies are 
severally designated internal and external 
pressures or tensions, and to such forces, when 
situated within a substance, the term stress 
is commonly applied. Thus, we speak of the 
pressure upon a supporting column of masonry ; 
but we allude generally to the “stresr” or 
strain“ sustained by an iron girder: also, it 
is usual to refer to the resistance offered by a 
rope to any weight which it may support as the 
“ tension ” it possesses. It will be obvious that 
a brick in a wall sustains several pressures, 
and slight consideration will suffice to show 
that these are three in number, and opposed to 
each other at right angles. In the first place, 
the brick experiences a downward pressure, due 
to the entire weight of the wall above it; in 
the second place, there is a longitudinal 
“thrust,” due perhaps to an arch which presses 
against one extremity of the wall; and, finally, 
we may take into account the atmospheric 
pressure acting in a direction perpendicular to 
the surface of the brick. In any solid structure 
these forces are balanced as a matter of course, 
but it needs some slight consideration to prove 
that the internal forces acting upon a liquid are- 
equally maintained in equilibrio. The fact that 
they areso follows clearly from the nature of the 
definition of a fluid with which we have just 
started, and it derives additional confirmation. 
frum the known degree of mobility possessed by 
all fluids—for, were the internal forces in a. 
liquid not completely balanced, it would be im- 
possible to obtain a level surface, whereas it is 
a fundamental principle that liquids preserve 
such a surface over and above all other bodies. 
Gases are found to be readily compressible— 
almost ad infinitum—but liquids are susceptible 
of but very slight decrease by means of pres- 
sure, and are therefore said, in general lan- 
guage, to be incompressible. In order to 
demonstrate the compressibility of water, many 
experiments have at various times been per- 
formed, with greater or less success, and the 
following plan appeared to furnish good 
results: A strong iron cylinder, having but one 
small round opening in its upper surface, was 
filled with water, and a solid “ plunger” fur- 
nished with a stiff-fitting metal ring, having 
been inserted into the orifice, so as to be in 
actual contact with the fluid surface within, 
the vessel was submerged in the deep sea. 
From the alteration in the position of the ring 
upon the raising of the cylinder, the degree of 
compression sustained by the water at any 
given depth was somewhat accurately deter- 
mined; by meansof experiments bearing upon the 
subject of fluid compressibility, it has been calcu- 
lated that, at a depth of 1,000 fathoms (1 1-7th 
mile), water is about 1-20th less in bulk 
than when measured at the surface.* So great 
is the power of compression exerted by a deep 
column of water, that a cork sunk 200ft. never 
again rises. If we place a cork in a.strong 
bottle filled with water, and then endeavour to 
force in more, it sinks, on account of the fluid 
which is forced into the interstices of the cork, 
greatly augmenting its density; but upon 
removal of the additional pressure it again 
rises into the neck of the vessel. In order to 
prove the equality of pressure in any liquid, we 
need merely sink an ordinary bottle cork deeply 
in the sea; it will be found on withdrawal to 
be compressed in every possible direction—in 
fact, it will be reduced to what is termed a 
phial cork in every respect. Again, if we take 
any kind of vessel having two openings of equal 
area, situated one in the bottom, and another at 
the side respectively, and if we apply to each 
orifice a convenient form of sliding valve plug, 
kept in close contact with the surface of the 
vessel by means of a spring-balance arrange- 


* I do not hold myself responsible for the nocuracy of 
this statement, which is founded on an aseertion made at 
p. 202 of Dr. Neill Arnott’s Elements of Physics” 
(Vol. I.) At p. 39 we are assured by the author that it 
is found that at 1,500 fathoms the water is compressed to 
a bulk about a hundredth part less than it would have ai 
the surface.“ Not having by me at present the record of 
some similar experiments which I undertook in 1876 at 
Vienna and Pesth, I can only regret se grave a discre- 
Pancy occurring. Meanwhile, therefore, my readers will 
perhaps acopt whichever value may suit them the best! 
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ment, we shall find that the force with which 
the fluid seeks to escape from either opening 
will be equal—provided that in each case the 
heights of the liquid column above the centres 
of the orifices be also equal. From this we at 
once see that any number of openings in the 
sides or bottom of a vessel require restraining 
forces externally in the exact proportion of the 
depth of their centres from the surface of the 
liquid. Perhaps it may be well to state here 
that a pipe having a sectional area of 1 sq. in. 
will hold nearly 11b. of water in 2ft.—or, to speak 
technically, it contains half a pound to the 
running foot ;” from this it follows that the 
Po on an immersed body, or the sides and 

ottom of any containing vessel, will be 1lb. 
per square inch of area for every 2ft. of depth 
of the impressed points beneath the surface. 
If we sink a strong square glass bottle, firmly 
corked, to a sufficient depth it rarely escapes 
being crushed in, thus demonstrating the great 
force with which a column of water presses 
against any submerged substance. It is well 
known that the débris from a wreck is generally 
washed ashore, when the disaster occurs in 
shallow water; but at a great depth the wood 
is 80 compressed, and so much water forced be- 
tween its pores, that the several portions—by 
reason of their greatly increased density—rarely 
again rise. So common is it to regard water as 
an absolutely mobile liquid, that many persons 
would be surprised did they but know the fric- 
tional resistance which it frequently displays. 
This effect is made up of two causes, for there is 
on the one hand, the cohesion between the fluid 
particles themselves; and on the other, the re- 
tarding influence due to the more or less uneven 
nature of the pipe or other conducting channels. 
It has been found by experiment that a pipe 
of lin. diameter, 200ft. long, and placed 
horizontally, discharges but one-fourth of 
the volume which would escape from an 
ordinary aperture of similar area. In the 
case of air the frictional resistance is much 
greater. Many years ago, a man of a singularly 
constractive turn of mind conceived the happy 
project of supplying the blast to a furnace, two 
miles distant from a waterfall, by means of an 
enormous pair of bellows, and his discomfiture 
was considerable on finding that friction had re- 
duced his air current tonil! When the modern 
system of gas-lighting was first mooted it was 
strenuously assailed by some engineers of great 
repute. They feared that the flow of the gas 
would be totally impeded owing to this cause. 
On the other hand, the steady flux of water 
through even orifices, and under relatively 
uniform oonditions, has been, during many 
eenturiea, so universally understood that the 
anciente ~sed it as a ready means for deter- 
mining successive periods of time. The vessels 
from which the water was allowed to flow were 
termed Clepsydre, and one of these water-clocks 
in particular, invented about 135 B. C., by 
Ctesibius, a celebrated mathematician of Alex. 
andria, toox the form of a figure, from the eyes 
of which the drops of water welled up after the 
fashion of tears—in this manner deploring the 
all too-rapid progress of precious time. These 
tears being duly received into a suitable reser- 
voir, in their turn floated up another figure, 
whoee function it was to point to the different 
hours which were marked along an upright 
scale. This vessel was daily emptied by means 
of a siphon, and elaborate machinery connected 
with the discharge flow served further to indi- 
cate the day and month. Very uniform, also, 
is the escape of sand from any orifice, and it 
was therefore similarly employed. It is a re- 
markable fact, however, that this substance 
does not exhibit an increase in the rapidity of 
its escape on account of an increased height or 
“head ” of sand above the discharging aper- 
ture. In this particular it differe greatly from 
water, as we shall presently see. Suppose that 
near the bottom of a reservoir, filled, and kept 
filled, with water, we insert a tube, bending it 
up on the outside at any angle not too abrupt, 
and that we press its free extremity somewhat 
together, so as to form a suitable delivery- 
tube,* then we know that the jet will spurt to 


* In the course of some experiments connected with a 
fountain I invariably found the most satisfactory form of 
**nozzle"’ to be that of a plane disc pierced with a central 
orifice; it always gave the highest jet. This appears to 
me in accordance with theoretical principles, but demands 
a more strictly mathematical demonstration than could be 
adduced in such an elementary paper as the present. 


almost the height of the fluid surface in the 
tank. Were it not for the resistance of the air 
and friction it would actually attain that exact 
level, but these effects being “ constants,” must 
be deducted. Now it follows, from the motions 
of falling bodies, that any mass projected to a 
given height will exactly re-acquire the initial 
velocity of its discharge upon again reaching 
the level from which it started, save and except 
for the resistance of tho air, which similarly 
necessitates a correction. Hence it is evident 
that the velocity of discharge of a fluid from 
any orifice must be almost identical with that 
acquired by a body in falling through a height 
equal to that of the surface of the liquid above 
the discharging orifice. We can therefore 
readily determine this velocity from a know- 
ledge of the above phenomena, and in this way 
estimate the volume of water which issues from 
any given orifice during a given number of units 
of time. Jn London the force of gravity is 
32°19078ft. per second—that is to say, a falling 
body acquires, at the end of the first second, a 
velocity such that, during the nert second, it 
would fall through this distance, but during the 
first second it falls only half that distance, or 
16ft. A reservoir, therefore, having an open. 
ing of 1 square inch at 16ft. below the water- 
level, would—ceteris paribus—deliver, in a 
second of time, 32ft. of a column of water 
having a sectional area of 1 square inch, and we 
have alreadyseen that the weight of a “ runnin 
foot of such a mass of water is half a pound. 
Thus, the entire weight discharged by such an 
opening in a second of time would be 161b. 
Similarly, we learn that an opening at four 
times the depth would discharge double this 
quantity; at nine times the depth a triple 
volume, and so on. I can but repeat that in 
order to fully apprehend this part of our 
subject the reader must of necessity acquire an 
accurate knowledge of the laws of motion of 
falling bodies,” and unfortunately these are 
not a little puzzling at first. When speaking 
of these with some degree of technical preci- 
sion it is usual to say :—The successive spaces 
traversed by a falling body increase as the squares 
of the several intervals of time increase. Whereas 
the force of gravity at London is 32°19078ft. 
—that is a body in falling towards the centre 
of the earth here acquires a velocity at the end 
of 1 second, which, were it not accelerated, 
would impel the mass during the next second 
thrdugh that space, at Paris this same force 
is 32°18255ft. (or 9:8 mètres), and at New York 
it is 32°15945ft. In either locality the actual 
space described by the descending mass during 
the first entire second is only the half of any 
of these values—say just 16ft. Asa fact, then, 
we say that the velocities increase as the 
simple number 1, 2, 8, 4, 5, &c.; spaces during 
the several periods as the odd numbers 1, 8, 5, 
7,9, &c.; space from commencement of fall as 
the square numbers 1, 4, 9, 16, 25, &c. 


It will now perhaps be obvious that, in the 
case of our reservoir above, were the orifice 
situated at four times the depth the volume 
discharged in unit of time would be double, at 
nine times the depth three-fold, and so on.* 


A knowledge of these laws, together with the 
practical application to them of certain con- 
stants,” assigning the retarding effects due to 
friction, curvature of, and irregularities in the 
interior of the mains, along with dilatation or 
contraction at portions of the same, furnishes 
the rationale of the various perplexing 
problems which the hydraulic engineer has con- 
tinually to solve. 


So great is the degree of friction between the 
particles of water themselves that whole fens 
have been drained by causing a small stream 
to traverse them with a velocity sufficient to 
surmount a ridge or bank at their boundaries. 
Similarly, a pool can be rapidly emptied by 
forcing a column of water through and beyond 
it. Between air and water the friction is 
extremely great, as witness, in a measure, the 
generation of waves; we can readily believe, 


* Some of my readers may like to 55 a formula. 
evolved from the classic researches of M. Poncelet, and 
which gives with extreme accuracy the velocity per second, 
with which water is discharged from a reservoir of given 
height, = h; through a pipe of length = l; and having 
a diameter = ò From it we learn that 


„(% H) 


therefore, that there may be much truth in the 
expression “ pouring oil on troubled waters; 
indeed, it has been stated on good authority 
that boats have forced their way through a 
raging surf by first breaking a number of casks 
of oil to windward, and then working away on 
the lee side. When circulating in an all but 
closed system fluids partake of a marvellous 
uniformity of motion. Such a channel is 
formed by the varied ramifications of the blood 
vessels in man and animals, and the following 
record of experiments will auffice to show how 
extremely rapid these movements throughout 
the vascular system are: . $ 
Ferrocyanide of 5 in solution, 
having been injec into the right jugular 
vein of a horse, was readily detected in the 
same vessel on the left side in from 20 to 80 
seconds—this being the mean of 18 experi- 
ments ; the poisonous effects of strychnia on the 
nervous centres were manifested in 12 seconds 
when injected into the jugular vein of a dog ; 
in a fowl, in 6'5 seconds; and in a rabbit in 
4:5 seconds. Calculation a to afford 
evidence that in the human subject the entire 
circulation is probably performed in from 43:75 
to 62 and 2-3rd seconds. Confirmatory indica- 
tions as to this rapidity of flow exist in the 
disastrous effects which so quickly supervene on 
absorption of the virus of the rattlesnake and 
cobra di capello. The force exerted by a column 
of fluid circulating in a closed system, and sub- 
mitted to an impelling agency, is spoken of as 
a static pressure ;’ and in the ease of our- 
selves experiments have shown that in the 
aorta—or large main” arising fromthe upper 
surface of the left wentricle of the h i 
pressure is equal to nearly 4lb. 4oz. ; but in the 
same artery of the mare it has been proved 
equal to 111b. 90z., while again, at the human 
wrist—i.e., in the radial artery, there is erily 4 
drams—or half an ounce of so-called static 
pressure. It is this continued urging forward 
of the blood column, producing a temporary 
dilatation of the artery, that constitutes the: 
‘“ pulse ”—beloved of doctors; from this the 
members of the faculty derive omens more’ 
portentous than any events prognosticated by. 
the augurs of old! Now, it is a fact that the? 
velocity of a fluid current diminishes as the- 
width of the channel increases, and we there-- 
fore perceive why, in the ultimate vessels of 
the human body—the capillaries=the move- 
ment of the circulation should, and needs must, 
be extremely sluggish. In this system the 
vessels are minute tubules having a' diameter 
of about the I-3000th of an inch; but the whole 
sectional area of these vessels exceedsthat of 
the main trunks: hence then, the greatly 
diminished velocity and augmented fribtional 
resistance experienced by their content. Ex- 
periments performed upon frogs gave s mean 
of 1 ineh per minute for the rapidity of - in 
the minute vessels ; but it is only fair to assume 
that in warm-blooded creatures the 5585 reist 
be at least more than three times the above, 
for froggy is a sadly sluggish fellow all round: 
even his nervous impuise is calculated at little 
more than 80ft. per second, thus showing tèst 
he is certainly “a slow thinker!” An instrw 
ment for determining the static pressure of 
the circulating blood-cofumn, as determined 
against a varying height of measured 
in millimetres or inches, is aptly and pathe-- 
tically termed a Hæmadynamometer; many’ 
of my readers also are doubtless familiar with’ 
the nature and use of the “Sphygmograph,’”” 
which is in substance neither more nor less 
than a delicately made ænd carefirify adjusted 
lever of the “third order,” carrying at its free 
extremity a pointer for communicating the 
vibratory or jerking motion of the pulse toa 
sheet of card, previously smutted' by being held 
over an oil:fihme. This instrument, ia fact, 
determines the force of impact with which the 
blood is propelled along a particular artery. 
The right lower half (or ventricle) of the heart 
is assumed to contract with but half the force 
exerted by the left, of which the walls are 
much thicker, and it is from the right ventricle 
that the pulmonary artery arises: hence it is 
only natural to assume that the static pressure 
sustained by the lung-column amoants merely 
to (4lb. 420z. + 2) = 2lb. 2oz:, and this as mp- 
tion, from a physiological point of view, opens 


i several problems of considerabie- intenst. 


(Tò be conaued.). 
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EDISON’S HARMONIC ENGINE. 


1 the annexed illustration we give a representa- 
tion of the magnetic engine of Mr. Edison, 
which bas been named The Harmonic,” for what 
reason is not stated. The details vary according to 
different reporters, but practically we presume, the 


dimensions are of little moment. The machine in 


Mr. Edison’s laboratory is stated to be capable of 
‘length. These pieces are 8 exactly as in the 

manner described by Prof. Hug 

pieces of carbon, which is sharpened at both ends, 

rests vertically in small cavities near the ends of the 

two other pieces, as shown in Fig. 1. 


lifting three barrels of water in twenty-four hours up 
four stories, at a cost of three cents a day. We 
suppose a story would be about 12ft., but state- 
ments of the kind should always be taken with a fair 
quantity of salt. 

According to the Scientific American, Professor 
Edison has devised a novel electrical machine, which 


he calls the Harmonic Engine, in which 90 per cent. | 
of the power is realised. With two small electro- | 
magnets and three or four small battery cells, | 


sufficient power is generated to drive a sewing 
machine or pump water for household purposes. 
This engine (represented in the engraving) consists 
of a fork 2}ft. long, made of 2in. square steel. The 
curved part of the fork is firmly keyed in a solid 
casting bolted to a suitable foundation, and to each 
arm of the fork is secured a 35lb. weight. Outside 
of and near the end of each arm is placed a small 
electro-magnet. These magnets are connected with 
each other, and with a commutator operated by one 
of the arms. The arms make 35 vibrations per 
second, the amplitude of which is lin. Small arms 
extend from the fork arms into a box containing a 
miniature pump having two pistons, one pisten being 
attached to each arm. Each stroke of the pump 
raises & very small quantity of water, but this is 
eompensated for by the rapidity of thelstrokes. Mr. 
Edison proposes to compress air with the harmonic 
engine, and use it as a motive power for propelling 
sewing machines and other light machinery. The 
power must be taken from the fork arms in some 
way that does not affect the synchronism of their 
vibrations—otherwise the engine will not work. 


THE MICROPHONE RELAY.* 


By Profs. EDWIN J. Houston and ELIHU THOM- 
SON, of the Philadelphia Central High School. 
MMEDIATELY after the announcement by 

Prof. Bell of his remarkable invention of the 
articulating telephone, the authors proposed for 
themselves the task of relaying this instrument. 


TO RCCEIVER 


Quite a number of different arrangements were tried, . : z 
but owing to the exceedingly feeble movements of | fare, and the time of trial was shortly after midday. | satisfaction, as they are liable to fall to pieces when 


the diaphragm of the receiving telephone none of 


them were very successful. The discovery by Prof. | tion. Its electrical resistance is then at its maximum. 


Hughes, however, of the inexpressibly delicate | In this position the u 


microphone happily afforded us the means of at last 
solving the problem at which we had been so long 


ight carbon is resting on ita 
extreme ends, and the cross section of contact a 
minimum. So placed the slightest acoustic move- 


engaged. In our application of the microphone for | ment brings portions of the conical surfaces of the 


the relaying of the telephone we attach a miniature 


upright pieces against the edges of the cavities, and 


microphone to the plate of the receiving telephone. | thereby diminishes the resistance by increasing the 


The microphone so attached consists essentially of 
three small pieces of carbon, each being about gin. in 


es—viz., one of the 


The two car- 
bon supports for the third piece are cemented at 
their ends directly to the plate of the telephone. 


The microphone so constructed is placed in the 
new circuit in which it is desired to repeat the mes- 
sage originally transmitted. The method of its 
operatien is evident. The slight movements of the 
diaphragm of the receiving telephone, which are, in 
fact, so slightas to render them almost impossible 
of detection by mechanical means, are nevertheless 
at once recognised by the marvellously sensitive 
microphone, and are repeated in the new circuit as 
variations in the intensity of the electrical current 
traversing it. The message so relayed or repeated, 
for it is evident that the instrament can be used 
either as a relayer or a repeater, may be either 
received at once by a telephone placed in said circuit, 
or may be again repeated in a new circuit. By this 
means we believe that the distance to which a tele- 
phone message can be transmitted will be very 
greatly increased. 

Owing to the extreme sensitiveness of the micro- 
phone it will be necessary, in the practical applica- 
tion of this instrument as a relay, to carefully shield 
it from all extraneous sounds, which, weak though 
they may be, are, nevertheless, very loud when com- 
pared with those which would be produced by the 
feeble movements of the plate of the receiving tele- 
phone. This may be obtained in practice in several 
ways—as, for example, by placing the microphone 
relay in a box with double or treble hollow walls 
lined with cotton, wool, or some other non-homo- 
geneous material, or by sinking the instrument ina 

it underground. We have found but little difficulty, 

owever, in the trial of our instrument over a city 
line of some three miles in length, of obtaining the 
quiet necessary for the working of the instrument, 
although the latter was placed in a large room in the 


FROM TRANSMITTEP 


second story of a building facing a publie thorough- 


The microphone, when properly constructed, has 


* From an advance sheet of the Journal of the Franklin | its greatest sensitiveness when the piece of carbon 


institute, forwarded by the authors. 


pointed at both ends rests in a nearly, vertical posi- 


area of the surfaces in contact. If now it be desired 
to diminish the sensitiveness of the instrument, it is 
only necessary that it be so placed, that the upright 
carbon be no longer supported vertically, but be 
slightly inclined. In this position more force is 
required to move the upright piece, and so cause it 
to vary the electrical resistance. In all the micro- 
phones that we have experimented with when the 
upright piece was held nearly vertically, whispers or 
other faint sounds were distinctly transmitted, but 
the voice of a person standing a few feet from the 
instrument, and speaking as in ordinary conversa- 
tion, caused such a rattling of the receiving instru- 
ment as either to render the sound unintelligible or 
greatly confused. In all such cases a certain inclina- 
tion could be obtained, varying slightly in each 
instrument, at which the rattling of the instrument 
entirely disappeared, and the sound was distinctly 
and loudly transmitted. 

When the microphone relay is placed in a circuit 
whose resistance is considerable, as, for example, at 
the end of a distant station, we increase the sensi- 
tiveness of the instrament by attaching a number of 
minute microphones to the receiving diaphragm, as 
shown in the figures. These may be conn in 
series, as in Fig. 3, or in multiple arc as in Fig. 2. 

Since the variation in the electrical resistance of 
the microphone depends mainly on the upper contact 
of the loose piece with its support, an increased 
delicacy may be obtained by attaching this support 
directly to the middle of the diaphragm of the 
receiving instrument, while the lower support need 
not necessarily be attached to the diaphragm. 

We have measured the resistance of a microphone 
in which the movable piece was composed of a piece 
of carbon about 1żin. long and in. square, and find 
that, when placed in an upright position, it has about 
a resistance of 50 ohms, varying, however, in a 
marked manner, with any sound. The same instru- 
ment, when turned at an angle of about 40° from 
the vertical, was found to have its resistance 
diminished to about 25 ohms. 

It may be mentioned, as an interesting fact in 
regard to the microphone, that when the upright 
piece is placed in the position of its atest sensi- 
tiveness, and a moderately loud sound is made near 
it, although such sound is only transmitted as a 
confused rattling, yet its resonance can, in most 
cases, be distinctly heard. This is, probably, the 
cause of the peculiar ringing sound heard when the 
microphone transmits mere noises, such as those 
produced by a person walking. 


ENLARGING PHOTOS. BY MEANS 
OF THE DRUMMOND LIGHT. 


O5 this subject a paper was read at a recent meet- 
ing of the Berlin Photographic Society, and 
is thus translated by the Photographic News. This 
method, though a long time before thè public, has 
not come into general use, partly on account of the 
expense of the necessary apparatus, partly because 
few persons are familiar with the preparation of 
oxygen as required in the process. On the other 
en it possesses the advantage that no retouching 
of the negative is nM, but that a positive copy 
on paper is obtained with a very short exposure. 
This is of considerable importance, inasmuch as more 
than one of these enlarged copies is but seldom 
ordered, and for this one copy we are not compelled, 
as in other processes, to prepare first a smaller trans- 
parent positive, and then an enlarged negative. 
Moreover, we car by this method obtain pictures of 
a size larger than any negative that we possess, and 
without the inconvenience of coating a large plate 
—always a troublesome operation. The instrument 
used is manufac by Dr. Harnecker, of Wriezen 
on the Oder, and differs from the ordinary enlargin 
sciopticon only in the construction of the lamp — 
the omission of the concave mirror. The lamp is 
made of sheet brass, and contains a reservoir with 
an upright brass tube; this tube holds the two 
wicks. It is filled with absolute alcohol, the wicks 
being drawn out for about half a centimetre. In 
front of the wick-tube is a second tube, to the upper 
part of which is fixed in a slanting position a small 
bore tube terminating in a fine point. Through this 
fine tube a strong current of oxygen is injected into 
the alcohol flame, and this produces a very great 
heat. The hot flame is directed on to a cylinder of 
lime, and raises it to a white heat, throwing out an 
intense light. Dr. Harnecker supplies for his 
lamps specially constructed cylinders of about 4 c. 
met. in height, and 2} c. met. in diameter; these 
have a hole bored through the axis, by which they 
can be fastened toa pin attached to the lamp. In 
practice, however, these cylinders appear not to give 


touched ; they are sent packed in tin boxes contain- 
ing six, but it is impossible to unpack them without 
sacrificing one or more before the others can be got 
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ont. Much more to be recommended are the so- 
called English cylinders of Herr R. Talbot, 68, 
August Strasse, Berlin, N.; they have a much 
larger diameter, but are less in height, so that the 
oxy-aloobolic flame plays in the base of the cylinder, 
whereas.in the first mentioned ones it plays on the 
side. The lime cylinders of Talbot are cased in sheet 
brass and if one should split itis kept together by 
its envelope. For enlargements taken in this way, 
the negative must bo very thin and transparent; the 
one prepared by Herr Suck for illustrating this 
paper was developed by a solution diluted with its 
own weight of water. For this operation a special 
kind of paper, also prepared by Dr. Harnecker, 
must be ured ; the mode of ita preparation is as yet 
a profound secret. A paper manufactured by Dr. 
Kerrz, of Wernigerode, has been tried by the author 
of the paper with good effect in sunlight, but with- 
out successful result in artificial light. The silver 
bath must be uncommonly weak, bnt it must be 
thoroughly acidulated with glacial acetic acid. A 
good formula is— 


Distilled water 1 kilogr. 
Silver nitrate 60 grains. 
Glacial acetic acid 10 to 15 „, 


A piece of Harnecker's paper is floated on this bath 
for about ten minutes, then taken out and exposed 
while still wet, the exposure lasting from one to ten 
minutes acording to the size of the picture and the 
intensity of the light. For developing is used :— 


Water 0 grams. 

Gallic acid 25 f 
and the exposed picture is left to float on this bath; 
or it may be laid on a glass plate. The edges are 
then turned up, and the developing solution flowed 
over it. Special skill, however, is required to 
succeed in this last operation. Gilding and fixing 
are effected as in the albumen process. 
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THE READY COMPUTATION OF FORCE 
TRANSMITTED BY BELTS.* 
By ROBERT Briaas, C.E. 


1 calculation of the amount of power given 

out by a belt, or of the proper dimensions of 
the pulley, or the belt to perform a given Jabour or 
effort, is greatly embarrassed, to the practical 
mechanic, by the neceasity of reducing several 
dimensions to some unit compounded of velocity of 
belt per minute (which velocity of itself has to be 
derived frem the circumference of the pulley in feet, 
while its diameter is usually taken in inches), 
multiplied by a certain number of revolutions per 
minute, the sum being multiplied by the width of 
the belt, and the whole three referred to an arbitrary 
figure either in foot pounds or in horae-power. When 
the result of these figures is admitted to be varied by 
the angle of contact, and, in cases of much velocity, 
by the effects of centrifugal foree and of the inter- 
position of the air between the pulley and the belt, 
and especially when the value of the adhesion of belts 
is not generally accepted and the guesses of any one 
who will have guessed have been taken to have equal 
weight with the most carefully made experiments, 
then the above assertion as to the difficulty in using 
general data, by a practices! man, can be confidently 
affirmed. 

By adopting, however, a very simple unit of value 
derived directly from the dimensions, of diameters 
and of widths, in a common measure, and the 
revolutions per minute of any pulley, wherein the 
relations of velocities and circumferences disappear, 
it is possible to have a series of values, which may 
be compared with the ascertained power transmitted 
by belts, in these units, directly. 

In their best condition, all belta are worked under 
the least strain which will transmit the desired power 
with steadiness. An irregularity of motion ia the 
first indication of the slipping of a belt from inability 
to transmit under a given tension, and the skilled 
workman will give it no more tightness than just 
enough to drive by. It has been found by the experi- 
ments of Mr. H. R. Towne and the writer, that 
under such conditions any and all leather belts in 
good working order exert a frictional hold on their 
pulleys of about 58 per cent. of the pressure of 
the belt upon the surface of pulley at any given 
place, for a maximum, or about 42 per cent. of this 
pressure in good practice under the ordinary condi- 
tions of atmospheric temperature and moisture. 

The strain on a single belt can then be taken at 
66% pounds per inch of width; or, rather, an 
ordinary lacing of the lacing holes may be assumed 
to be durable in service when this strain per inch of 
width on the tight side of the belt is not excceded. 
These figures, derived from experiment, have been 
corroborated by numerous tests of belts in use, with 
indicated or measured power, made and compared 
since the publication of the experiments. 

The new unit of value which I propose is that 
derived by the multiplication of the diameter of a 
pulley in inches by its width in inches, and the result 
by the namber of revolutions per minute. Diameter 

x width x revolutions. 


* From tho Polytechnic Review, 


The comparison of the relative powers given out 
by different pulleys of the same system, for trans- 
mission, by means of this unit, will be found to beso 
easy that I can venture to say that no workman who 
has once applied it understandingly in practice will 
ever forget the rule or fail to appreciate its utility. 
For instance, it will be found generally that many, 
if not most, lathes have their counter-shafting very 
deficient in belt power on the small diameters of the 
overhead cone. It may alse be stated as a fact that 
all lathes, both great and small, demand very nearly 
the same amount of belt power when performing 
their maximum quantity of work in turning either 
iron, brass, or steel, the rapidity of cutting, in the 
smaller lathes, and lighter cuts, compensating for 
increase of size or swing of the larger tools. The 
number of 5,000 units represents the least power of 
the belt proper for lathes of 10-inch to 50-inch 
swing, and 6,000 gives great ease and long duration 
in service of the belts, it being assumed that each 
lathe is operated with a single cutting tool. 

‘The same numbers suffico for medium-size shapers, 
planers, drills, and boring tools; bat, for tapping 
machines, screwing machines, and the larger tools, 
where the friction from the weight of parts becomes 
a great element in the work to be performed by the 
tool, somewhat larger figures will be demanded; 
7,000 to 9,000 may be needful to obtain maximum of 
work in tapping machines, screwing machines, and 
heavy lathes or planers, tho heaviest of the latter 
tools demanding yet larger figures. Whatever may 
be the needed figure for all these tools (where the 
speeds of the belts are so small that centrifugal 
force and the effect of the interposition of air may be 
neglected, and the belts are so long that the arc of 
contact on the smaller pulley is not less than 160° to 
170°), in all cases the multiple of diameter, width, 
and number of revolutions must be equal to or above 
these figures, in order that the tool shall be driven 
certainly with a properly stretched belt. 

The effects of different arcs of contact of the belt 
upon the pulleys can be seen by the following 
table :—Strain on tight side of belt = 663 lb. per 
inch wide; co-efficient of friction = 0°22. 


Foot-lb. 


‘Ane cat transmitted by No. of revs. 

content: lin. diam. x representing 
lin. width per 1 h.-p. 

rev. per min. 

90° whe 8˙⁵ is 3,900 
100 855 9˙1 si 3,600 
110 ‘es 9˙7 5 3,400 
120 Sa 10°25 888 3,200 
135 iu 11 : 3,000 
150 es 11:7 s 2,825 
180 955 12 8 8 2,570 
210 a 13 75 eee 2,400 
240 145 2,280 
270 ose 15°06 2,190 


In using the abeve figures, no allowance for 
centrifugal forceor interposition of air need be made 
for use with ordinary machine tools, and these 
corrections need only be applied to polishing lathes, 
centrifugal machines, fans, saws, aod similar tools 
and machines. 


THE EXPLANATION OF CERTAIN 
ACOUSTICAL PHENOMENA.* 


M USICAL sounds have their origin in the vibra- 

tions of material systems. In many cases— 
6.9., the pianoforte—the vibrations are free, and are 
then necessarily ef short duration. In other cases— 
e. g., organ pipes and instruments of the violin class 
the vibrations arc maintained, which can only happen 
when the vibrating body is in connection with a 
source of energy capable of compensating the loss 
caused by friction and generation of aérial waves. 
The theory of free vibrations is tolerably complete, 
but the explanations hitherto given of maintained 
vibrations are generally inadequate, and in moat 
cases altcgether illusory. 

In consequence of its connection with a source of 
energy, a vibrating body is subject to certain forces, 
whose nature and effects are to beestimated. These 
forces are divisible into two groups. The first group 
operate upon the periodic time of the vibration— 
i e., upon the pitch of the resulting note, and their 
effect may be in either direction. The second group 
of forces do not alter the pitch, but either encourage 
or discourage the vibration. In the first case only 
can the vibration be maintained; so that for the 
explanation of any maintained vibration it is neces- 
sary to examiné the character of thesecond group of 
forces sufficiently to discover whether their effect is 
favourable or unfavourable. In illustration of these 
remarks the simple case of 8 common pendulum was 
considered. ‘The effect of a small periodic horizontal 
impulse is in general both to alter the periodic time 
and the amplitude of vibration. If the impulse 
(supposed to he always in the same direction) acte 
when the pendulum passes through its lowest posi- 
tion the force belongs to the second group. It leaves 
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the periodic time unaltered, and encourages r dis- 
courages the vibration according as the direction of 
the pendulum’s motion is the same or the opposite 
of that of the impulse. If, on the other hand, the 
impulse acts when the pendulum is at one or other 
of the limits ef its swing the effect is solely on the 
periodic time, and the vibration is neither encouraged 
nor discouraged. In order to encourage— i.e., prao- 
tically in order to maintain a vibration—it is neces- 
sary that the forces should not depend solely upon 
the position of the vibrating body. Thus, in the. 
case of the pendulum, if a small impulse in a given 
direction acts upon it every time that it passes 
through its lowest position, the vibratio# is not 
maintained, the advantage gained as the pendulum 
makes a passiga in the same direction as that in 
which the impulse acts being exactly neutralised on 
the return passage, when the motion is in the oppe- 
site direction. ; 
As an example of the application of these prin- 
ciples, the maintenance an electric tuning-fork 
was discussed. Ifthe magne forces depended only 
upon the position of the fork the vibration could not 
be maintained. It appears, therefore, that the ex- 
planations usually given do not touch the real point 
atall. The fact that the vibrations are maintained 
is a proof that the forces do not depend sebely upon 
the position of the fork. The causes of deviation are 
two—the self-induction of the electric currents, and 
the adhesion of the mercury to the wire, whose 
motion makes and breaks the contact. On 


both 
accounts the magnetic forces are more powerful in 
the latter than in the earlier of the contact, 


although the position of the fork is the same; and it 
is on this digerence that the possibility of mainte- 
nance depends. Of course the arrangement must be 
such that the retardation of force encourages the 
vibration, and the arrangement which in fact en- 
courages the vibration would have had the opposite 
effect, if the nature of electric currents had been such 
that they were more powerful auras the earlier than 
during the later stages of a contact. 


In order to bring the subject within the limits of a 
lecture, one class of maintained vibrations was 
selested for discussion—that, namely, of whieh head is 
the motive power. The best understood example of 
this kind of maintenance is that afforded by Treve- 
lyvan’s bars, or rockers. A heated brass or copper 
bar, so shaped as to rock readily from one point of 
support to another, is laid upon a cold block of lead. 
The communication of heat through the point of 
support expands the lead lying immediately belew ia 
such a manner that the rocker receives a small im- 
pulse. During the interruption of the contact the gam- 
municated heat has time to disperse iteelf in some 
degree into the mass of lead, and it is not diffioult te 
see that the impulse is of a kind to eneourage the 
motion. But the most interesting vibrations of this 
class are those in whieh the vibrating body consists 
of a mass of air more or leas com y confined. 

If heat be periodically communicated to, and ab- 
stracted from, 4 mass of air vibrating (for example) 
in a cylinder bounded by a piston, the effect pro- 
duced will depend upon the phase of the vibration 
at which the transfer of heat Fakes place. If heat be 
given to the air at the moment of greatest condensa- 
tion, or taken from it at the moment of greatest rare- 
faction, the vibrator in encouraged. On the other 
hand, if heat be given at the moment of greatest rare- 
faction, or abstracted at the moment of greatest con- 
densation, the vibration is discouraged. The latter 
effect takes place of itaelf, when the rapidity of alter- 
nation is neither very great nor very small, in conse- 
quencé of radiation; for when air is con it 
becomes hotter, and commanicates heat to surround- 
ing bodies. The two extreme cases are exceptional, 
though for different reasons. In the first, which cor- 
responds to the mippon hon of Laplace’s theory of 
the propagation of sound, there is not sufficient time 
for a sensible transfer to be effected. In the second 
the temperature remains nearly constant, and the loss 
of heat occurs during the process of condensation, 
and not when the condensation is effected. This case 
corresponds to Newton’s theory of the velocity of 
sound. When the transfer of heat takes place at the 
moments of greatest condensation or of greatest rare- 
faction, the pitch is not affected. 

If the air be at its normal density at the moment 
when the transfer of heat takes place, the vibration 
is neither encouraged nor discouraged, but the pitch is 
altered. Thus the pitch is ratsed if heat be commu- 
nicated a quarter period before the phase of greatest 
condensation, and the pitch is lowered if the heat be 
communicated a quarter period after the phase of 
greatest condensation. 

In general both kinds of effects are produced by a 
periodic transfer of heat. The pitch is altered, and 
the vibrations are either encouraged or discouraged. 
But there is no effect of the accend kind if the air 
co be at a loop— i.c., a place where the density 
does not vary, nor if tha communication of heat be 
the same at any stage of rarefaction, as in the cor- 
responding stage of condensation. 

The first example of atrial vibrations maintained 
by heat was found in a phenomenon which has often 
been observed by glass-blowers, and was made tho 
subject of a systematic investigation by Dr. Sond 
hauss. When a bulb about three-quarters of an inch 
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in diameter is blown at the end of a somewhat 
narrow tube, 5 or 6 inches in length, a sound is some- 
times heard proceeding from the heated glass. It was 
proved by Sondhauss that a vibration of the glass 
itself is no essential part of the phenomenon, and the 
same observer was very successful in discovering the 
connection between the pitch of the note and the 
dimensions of the ap tus. But no explanation 
(worthy of the name) of the production of sound has 
been given. 

For the sake of simplicity, a simple tube, hot at 
the closed end, and getting gradually cooler towards 
the open end, was first considered. At a quarter of 
a period before the phase of greatest condensation 
(which occurs almost simultaneously at all parts of 
the column) the air is moving inwards—i.e., towards 
the closed end—and therefore is passing from colder 
to hotter parts of the tube; but the heat received at 
this moment (of normal density) has no effect either 
in encouraging or discouraging the vibration. The 
same would be true of the entire operation of the 
heat, if the adjustment of temperature were instan- 
taneous, so that there was never any sensible diffe- 
rence between the temperatures of the air and of the 
neighbouring parts of the tube. But in fact the ad- 
justment of temperature takes time, and thus the 

parato of the air deviates from that of the 
neighbouring parts of the tube, inclining towards 
tho temperature of that part of the tabe from which 
the air has just come. From this it follows that at 
the phase of greatest condensation heat is received 
by the air, and at the pee of greatest rarefaction 
is given up from it, and thus there is a tendency to 
maintain the vibrations. It must not be forgotten, 
however, that, apart from transfer of heat altogether, 
the condensed air is hotter than the rarefied air, and 
that in order that the whole effect of heat may be on 
the side of encouragement, it is necessary that, pre- 
viaus to condensation, the air should pass not merely 
towards a hotter part of the tube, but towards a part 
of the tube which is hotter than the air will be when 
it arrives there. On this account a great range of 
temperature is necessary for the maintenance of 
vibration, and even with a great range the influence 
of the transfer of heat is necessarily unfavourable at 
at the closed end, where the motion is very small. 
This is probably the reason of the advantage of a 
bulb. It is obvious that if the open end of the tube 
were heated the effeet of the transfer of heat would 
be even more unfavourable than in the case of a 
at batted? uniform throughout. 
„ The sounds emitted by a jet ef n burning 
in an open tube were noticed soon after the diecevery 
of the gas, and have been the subject of several 
elaborate inquiries. The fact that the notes are sub- 
stantially the same as those which may be elicited 
from the tube in other ways—e.g., by blowing—was 
announced by Chladni. Faraday proved that other 
ses were competent to take the place of hydrogen, 
t to 


though not withont disadvantage. But 
So ss that we owe the most detailed examination 
of the esircumstances under which the sound is pro- 


. @ueed. His experiments proved the importance of 
the part taken by the column af gas in the tube which 
supplies the jet. For example, sound cannot be 
obtained with a supply tube which is plugged with 
cotton in the neighbourhood ef the jet, although no 


difference ean be detected by the eye between the 
flame thus obtained and others which are competent 


to excite sound. When the supply tube is unob- 
structed, the sounda obtainable are limited as to 
pitch, often dividing themselves into detached 
groups. In the intervals between the groups no 
coaxing will induce a maintained sound, and it may 
be added that, for a part of the interval at any 
rate, the influence of the flame is inimical, so that a 
vibration started by a blow is damped more rapidly 
than if the jet were not ignited. 

Partly in consequence of the peculiar behaviour of 
flames, and partly for other reasons, the thorough 
explanation of these phenomena is a matter of some 
culty ; but there can be no doubt that they fall 

under the head of vibrations maintained oe the 
being communicated periodically to the mass of 


air confined in the sounding tube at a place where, | q 


in the course of a vibration, the pressure varies. 
Although some authors have shown an inclination to 
lay stress upon the effects of the ourrent of air pass- 
ing tbrough the tube, the sounds can readily be 
. prodao not only when there is no 8 5 draught, 
ut even when the flame is ao situated that there is 
eriodic motion of the air in its neigh- 
n the course of the lecture a globe in- 
tended for burning phosphorus in oxygen gas was 
used as a resonator, and, when excited by a hydrogen 
flame well removed from the neck, gave a pure tone 
of about ninety, five vibrations per second- 


In consequence of the variable pressure within the 
resonator the issue af gas, and therefore the eqni- 
valent of heat, varies during the vibration. The 
question is under what circumstances the variation 
is of the kind necessary for the maintenance of 
the vibration. If we were to suppose, as we might 
at first be inolined to do, that the issue of gas is 
greatest whaa the preasere in the resonator is least, 
and that the phase of greatest development of heat 
coincides with that of the greatest issue of gas, we 
should have the condition of things the most un- 


no sensible 
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favourable of all to the persistence of the vibration. 
It is not difficult, however, to see that both supposi- 
tions are incorrect. In the supply tube (supposed to 
be unplugged, and of not too small bore), stationary, 
or approximately stationary, vibrations are excited, 
whose phase is either the same or the opposite of 
that of the vibration in the resonator. If the length 
of the supply tube frem the burner to the open end 
in the gas-generating flask be less than a quarter of 
the wave-length in hydrogen of the vibration the 
greatest issue of gas precedes by a quarter period 
the phase of greatest condensation ; so that if the 
development of heat is retarded somewhat in com- 
parison with the issue of gas, a state of things exists 
favourable to the maintenance of the sound. Some 
such retardation is inevitable, because a jet of in- 
flammable gas can burn only at the outside, but in 
many cases a still more potent cause may be found 
in the fact that during the retreat of the gas in the 
supply tube small quantities of air may enter from 
the interior ef the resonator, whose expulsion must 
bo effected before the inflammable gas can again 
begin to escape. 

If the length of the supply tube amounts to exactly 
one quarter of the wave-length the stationary vibra- 
tion within it will be of such a character that a node 
is formed at the burner, the variable part of the 
pressure just inside the burner being the same as in 
the interior of the resonator. Under these circum- 
stances there is nothing to make the flow of gas, 
or the development of heat, variable, and therefore 
the vibration cannot be maintained. This particular 
case is free from some of the difficulties which attach 
themselves to the general problem, and the conclu- 
sion is in accordance with Sondhauss’ observations. 


Wher the supply tube is somewhat longer than a 
quarter of the wave the motion of the gas is 
materially different from that first described. Instead 
of preceding the greatest outward flow of gas follows 
at a quarter period interval the phase of greatest 
condensation, and therefore if the development of 
heat be somewhat retarded, the whole effect is un- 
favourable. This state of things continues to pre- 
vail as the supply tube is lengthened, until the length 
of half a wave is reached, after which the motion 
again changes sign, 80 as to restore the possibility of 
maintenance. Although the size of the flame and 
its position in the tube (or neck of the resonator) 
are not withont influence this sketch of the ao 
sufficient to explain the fact, formulated by Dr. 
Sondhauss, that the principal element in the question 
is the length of the supply tube. 

The next example of the produetion of sound by 
heat shown in the lecture was a very interesting 
phenomenon discovered by Rijke. When a piece of 
fine metallic gauze, stretching across the lower part 
of a tube, open at both ends and held vertically, is 
heated by a gas flame placed under it, a sound of 
considerable power, and lasting for several seconds, 
is observed almost immediately after the removal of 
the flame. Differing in this respect from the case 
of sonorous flames, the generation of sound was 
found by Rijke to be closely connected with the 
formation of . draught, which impinges upon 
the heated gauze. In this form of the experiment 
the heat is soon abstracted, and then the sound 
ceases ; but by keeping the gauze hot by the current 
from a powerful galvanic battery, Rijke was able 
to obtain the prolongation of the sound for an in- 
definite pe In any case from the point of view 
of the lecture the sound is to be regarded as a 
maintained sound. 

In accordance with the general views already 
explajned, we have to examine the character of the 
e communication of heat from the gauze to 
the air. So far as the communication is affected 
1 by variations of pressure or density the in- 

uence is unfavourable, inasmuch as the air will 
receive less heat from the gauze when its own tem- 
pona is raised by condensation. The maintenance 

pends upon the variable transfer of heat due to 
the varying motions of the air through the gauze, 
this motion being compounded of a uniform motion 
upwards, with a motion, alternately upwards and 
ownwards, due to the vibration. In the lower half 
of the tube tbese motions conspire a quarter period 
before the phase of greatest condensation, and 
oppose one another a quarter period after that phase. 
The rate of transfer of heat will depend mainly upon 
the temperature of the air in contact with the gauze 
being greatest when that temperature is lowest. 
Perhaps the easiest way to trace the mode of action 
is to begin with the case of a simple vibration with- 
out a steady current. Under these circumstances 
the whole of the air which comes in contact with the 
metal, in the course of acomplete period, becomes 
heated ; and after this state of things is established 
there is comparatively little further transfer of heat. 
The effect of superposing a small, steady upward 
current is now easily recognised. At the limit of 
the inward motion—1.e., at the phase of greatest 
condensation—a small quantity of air comes into 
contact with the metal, which has not done so 
before, and is accordingly cool; and the heat com- 
municated to this quantity of air acts in the most 
favourable manger for the mairtenance of the 
vibration. 

A quite different result ensues if the gauze be 
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placed in the upper half of the tube. In this case 
the fresh air will come into the ficld at the moment 
of greatest rarefaction, when the communication of 
heat has an unfavourable instead of a favourable 
effect. The principal note of the tube, therefore, 
cannot be sounded. 

A complementary phenomenon, discovered by 
Bosecha and Riess, may be explained upon the same 
principles. If a cnrreift of hot air impinge upon 
cold, gauze, sound is produced; but in order to 
obtnin the principal note of the tube the gauze must 
be in the upper, and not as before in the lower, half 
of the tube. Au experiment due to Riess was 
shown in which the sound is maintained indefinitely. 
T'he upper part of a brass tube is kept cool by water 
contained in a tin vessel, through the bottom of 
which the tube passes. In this way the gauze 
romains comparatively cool, although exposed to 
the heat of a gas flame situated an inch or two 
below it. The experiment sometimes succeeds 
better when the draught is checked by a plate of 
mood placed somewhat olosely over the top of the 
ube. 

Both in Rijke’s and Riess's experiments the vari- 
able transfer of heat depends upon the motion of 
vibration, while the effect of the transfer depends 
upon the variation of pressure. The gauze must 
therefore be placed where both effects are sensible 
—i.e., neither near a node nor near a loop. About 
a quarter of the length of the tube, from the lower 
or upper end, as the cnse may be, appears to be the 
most favourable position. 


—————— 


THE APPLICATION OF PHOTOGRAPHY 
TO THE PRODUCTION OF PRINTING 
SURFACES AND PICIURES IN 
PIGMENT.—I.* 

By Tuomas Boras, Esq., F. C. S. 

Photo-Lithography and Photo-Zincography. 

HEN a photographer wishes to take a picture, 

he, as a rule, begins by making what is 
technically known as a negative ; this being a trans- 
parent picture having the lights and shades reversed. 

Now, here is a negative; as I hold it before the 

lime-light you see that the parts corresponding to 

the dark portions of the original are transparent, 
and those parts which correspond to the lights of 
the original are opaque. Here, on the other hand 
is a positive, or trans cy, of the same subject 
as the negative which yeu have just seen; the 
lights and shades of this being as those of the 
object represented. A negative taken from nature 
should show the reverse of all those gradations of 
light and shade which characterise natural objects, 

while a negative taken from a line engraving or a 

page of letter-press should only two 

tions, complete opacity and clear transparentness. 

Here is such a negative; and notwithstanding tho 


fact that the opaque parts are not quite opaque to 
the sight, they are chemically opaque— is to 
say, they will not allow the photographie rays to 
pass through. I have nothing to say to you - 
ing the making of negatives, as this matter belongs 


to on a add proper, and net to our present 
subject. 
Here isa sheet of paper which has been so pre- 
pared as to become darkened on exposure to light ; 
let ns plaee this behind our negative, and allow the 
light of burning magnesium to shine on the face 
of the negative. You see the result. Those parts 
of the paper which were covered by the trans- 
parent parts of the negative have become dark, 
while those parts which were protected from the 
light by the opaque parts of the negative retain 
their original white colour. Thus a positive print 
is obtained on paper; but if the paper print be 
now exposed to daylight the whole will become dark, 
the picture, consequently, ar Sar er f 

This operation illustrates the first phase in the 
process of photographic printing as usually prac- 
tised, the next step being that o unsensitising the 
paper, so as to prevent the complete darkening 
which would otherwise ensue on the further ex- 
posure of the print to light. Our object now is to 
study the means of producing E 
(plates or blocks) from which copus can printed 
without the direct action of light being concerned 
in the production of each print. a f 

The picce of paper which I now hold in my hand is 
sensitive to light, and I will place it under this nega- 
tive of a line drawing, and expose to the action of 
an intense light. You observe that a very faint 
brown image is now produced on the sensitive paper 
by the action of the light shining through the trans- 
parent parts of the negative ; and I now hide this 


from your view by covering the face of the paper 
and a thin and uniform layer of printer's i For 
this purpose the ink is diluted with a little oil of 
turpentine, and applied by means of a dabber, made 
of the glue and treacle composition which ty 

graphic printers use for making ink rollers. The 
oil of turpentine soon evaporates and leaves a Come 
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pact and thin film of printer’s ink on the paper. I 
next put the inked print into water, and leave it 
there while I tell you how the sensitive paper was 
prepared. A sheet of plain paper is first floated on 
this warm solution of gelatine (containing six per 
cent of gelatine), and it is then hung up to dry (ar 
I do now). When dry itis insensitive to light, and 
it may be kept any le of time without injury. 
To make it sensitive to light it is soaked for a few 
minutes in this solution of potassium bichromate, 
which contains about 3} p= cent. of the salt, and it 
is once more hung ap to dry, but this time in a dark 
room, or in a room illuminated by yellow light. 
Dio dry, it is ready for exposure under the 
n ve. 

. st us now return to the inked print which we 
left soaking in water, ard the effect of gently 
brushing the inked surface with a wet camel’s-hair 
brush. You see that the ink is gradually coming 
off, but in order to rave time let us employ a little 
warm water, and, at the same time, continue to use 
the brush. Now the end of the matter is, that the 
printer’s ink becomes removed from all those parts 
of the paper which were not exposed to the action 
of light, and an image in fatty ink is thus obtained 
on the gelatinised paper. From this I now remove 
the excess of water by means of blotting-paper, and 
Jay the print, inked fave downward, on a clean and 


slightly warm lithographic stone. The stone and 
paper being now passed through the press, you see 
that the paper adheres firmly to it, but on moisten- 


ing the paper with a sponge it becomes easily re- 
movable. Now I strip it off, and you see that the 
fatty ink is fixed on the surface of the stone, leaving 
a perfect but reversed image thereon. Remember 
that this image consists of fatty printer’s ink, and 
that it penetrates a short distance into the porous 
tone. Next, I put some thick gum water on the 
stone, and this also penctrates a short distance into 
thoee parts of the stone not already covered with 
printer's ink. I now rinse off the excess ef gum 
and apply the inking roller; you see that the ink 
only adheres to those parts already inked, the 
gummed parts resist the ink, and consequently re- 
main white. A sheet of paper being now laid on 
the stove, I now pass the stone and paper through 
the press, and you see thet I get an exact counter- 
part of the original fatty i ( i called a 
transfer) which was put down on the stone. 
Numerons copies may be printed from the atone by 
repeating the damping and inking. ‘ 

You will recollect that when the light brown 
image was inked with printer’s ink, the ink covered 
the whole face of the paper, but when this inked 
image was put into water, the ink became easily 
removable, from the unexposed parts. Now, gela- 
tine which contains potassium bichromate, under- 
goes a rema change when exposed to the action 
of light. It not only becomes brown in colour, but 
it loses its property of sweHing in water, and, at 
the same time, it refuses to be moistened ; in fact, 
water rolls off iț just as from a duck’s back. Now, 
when the in print (transfer) is put into water, 
the parts of the bichromated gelatine 
swell, and loosen their hold on the fatty ink, while 
the exposed parts neither swell nor absorb water, 
but hold the ink firmly. In this dish are some 
uninked transfers, which have been soaked in water, 
and if you examine them closely you will be able to 
trace those parts of the gelatine which have swelled, 
leaving in each case a delicate intaglio image, or 
representation, of the negative employed. 

Instead of putt ng the photo-lithographic transfer 
down on a lithographic stone, it may be put down on 
a sinc plate, and the plate can be printed from, if 
treated exactly as the stone was treated. There are 
on the table some zinc plates and stones, with 
images transferred thereon, together with proofs 
from them, and there are also specimens illustrating 
the various phases of photoli ography and sinco- 
graphy. Messrs. Whiteman and Bass, who have 
been most suecessful in the commercial practice of 
photolithography, have kindly lent me some very 
fine specimens of their work, which I am sure you 
will examine with much interest. There are also on 
the table some admirable specimens of work by Mr. 
Maurice Adams. ; 

Tou understand that, in its usual form, photo- 
lithography is only adepted for the reproduction of 
line subjects, or subjects ia extreme black and white, 
and various attempts bave been made to render 
it available for the reproduction of the gradations 
of a negative taken from nature. By a modifica- 
tion of Asser’s starch process I have been enabled 
to get results which are at least encouraging. 
Here is a sheet of blotting paper, which I now 
cover with ordinary flour paste. containing 8 per 
omt. of flour. The paper having been coated, 
it is next smoothed with a soft badger brush, and 
when dry the paper is soaked in a 3} per cent. eola- 
tion of potassium bichomate, in order to make it 
sensitive to light. This piece of the sensitive 
paper being placed under a negative, and exposed 
to the light of burning magnesium for a few minutes, 
soon becomes tinted with a brown colour where 
acted on by light. The light brown print is next 
soaked in cold water, in order to remove 
the unaltered portion of the potassium bichromate, 


after which it is dried and ironed with a warm fiat- 


This last operation is to harden the coating. I 
on blotting paper, and dab on printer’s ink with a 
0 


stiff brush. 
has been made 
t, and it refuses to 


method affords a Promising field for work, it being 
or large pictares. 


A NEW CAMERA LUCIDA.* 


HE various kinds of camera lucida hitherto used 
have avers posseesed many inconveniences, 

none of them allowing to be seen upon the paper 
with sufficient precision, and simultaneously, the 
image of the o and the point of the pencil. For 
the ed of remedying this inconvenience. Dr. J. 
G. Hofmann, of the Rae Bertrand, Paris, has had 
recourse to an arrangement by which he believes he 
has obtained the most satisfactory results. The 
illustration will give some idea of this arrangement. 


Fig. 1 represents the general elevation, in half 
size, of Hofmann’s camera lucida the lower portion 
of the stem and stand being omitted. Fig. 2 is a 
transverse section of the optical part, composed, at 
A, of a metallised mirror, or other metallic surface 
polished and rigorously plane; at B, of a smali 
plane mirror of parallel glass, forming, with the 
metalli mirror, a fixed angle. The fanction of 
tho latter is to let pass a part of the luminous rays 
coming from the object to be drawn, and to show at 
the same time the point of the pencil alongside the 
image upon the . At G may be placed, in 3 
movable frame, either a plate with parallel surfaces, 
or lenses of neutral glass of various foci, the 

rincipal object of which is to enable a satisfactory 
deawivg to be made of the objects placed inside, 
when using white paper ; for the outside, this glass 
serves to temper the rightness of the sun. At C is 
the eye-hole or opening before which the eye is 
placed. The knob, D, serves to place the chamber 
in a convenient position, which sometimes depends 
on that of the artist with respect to the object ; but 
generally it is convenient to place the mirror, D, 
vertically. With the same pieces of the optical part, 
with the addition of a concentrating lens, Dr 
Hofmann has been able to construct a second model 
applicable to microscopes, for which, as well as for 
telescopes, all previous forms of camera have given 
only very mediocre results. 


Transverse Vibrations of Liquids.—M. P- 
Duhois bas conducted some experiments upon sand 
in Jamin’s laboratory, substituting a liquid for sand 
as a means of making nodal divisions. Tingi 
water with vermilion, be obtains clearly 8 
equidistant stains, which furnish simple and satis- 
factory demonstrations of importaht acoustic laws.— 
Comptes Rendus. 


* From Nature, 


SCIENTIFIC NEWS. 


— e — 


T* death is announced of M. Barthélemy 
du Mortier, who died on the 9th inst. at 
Tournai, in his 82nd year. He was the moat 
famous botanist of Belgium, but latterly had 
devoted himself to politics. As a Minister of 
State he was enabled to do much for the stady 
of botany, and the Botanic Garden at Brussels 
may be regarded as one result of his labours. 


Mr. Edison, in a letter dated June 24, writes: 
—“ I stated and proved nearly two years ago 
that conductors of electricity, when finely 
divided and moulded in the form of buttons, 
varied their resistance by pressure, and sub- 
sequently that the whole effect was due to sur- 


= face contact, and not to intermolecular action. 
The explanation offered by Prof. Hughes is 


capable of being shown as absurd, and only 
tends to prove that he did not gain his infor- 
mation by experimental research, but simply 
by piracy.” Nemo mortalium omnibus horis 
sapit! , 
The French voyage around the world, unlike 
the American Woodruff ition, is an 
actual fact, the Junon, under the command of 
Lieut. Biard, being in readiness to leave 
Marseilles. The British and German proposals 
for a voyage of study around the world have 
ended in nothing, and it may be doubted if the 
French enterprise will be repeated. Only 25 
passen were obtained out of the 70 
originally contemplated, and the mean fare is 
£800. That sum includes instruction at the 
hands of professors, and board, lodging, and 
conveyance fora space of 11 months. 


The new magnetic observatory at Paulovek 
was opened at the commencement of the 
week. It comprises three buildings, the 

rincipal being a stone erection surrounded 
b terraces for meteorological observations; 
there is a double arched structure in stone 
covered with earth for studies in magnetic 
variation, and a pavilion of wood, without a 
particle of iron about it, in which absolute 
magnetic measurements will be made, great 
care having been taken to prevent the use of 
any magnetic or magnetised substance what- 
ever in ite construction. For the present the 
work of the observatory will be directed to the 
observation of PPa F elements and 
terrestrial magnetism, | as saon as goad 
methods have been devised, measurements of 
other elements will be undertaken. Dr. Wild,. 
the director of the central Observatory of St. 
Petersburg, has charge of the arrangements. 


Experiments made with the new mode! 
Gatling guns last week help to show that the 
time is approaching when an attacking force 
must be protected by res A shields proof 
against a ect shower of bullets. At a target 
1,000 yards distant 650 rounds were fired in less 
than 70 seconds, the canvas being literally cut 
to pieces. Subsequently, when the gun was 
tested for rapidity alone, case after case of 
cartridges was fired in about a second, or 
at the rate of 1,760 rounds a minute. The 
service Gatlings will cost a considerable sum to 
remodel, but a imen so treated did not 
prove a serviceable weapon, so it is not im 
sible the newer guns will be ordered. ey 
weigh 120lb. each, have ten 18if. barrels, and 
are fired by a crank handle at the rear, thus 
dispensing with the worm and wheel of the 
service pattern. 

Mr. Barnaby is going to try the effect of 
other propellers upon the Iris, with the view of 


obtaining some trustworthy data. A two- 
bladed screw, having a very large surface area, 
is being fitted to shaft, and it is intended, 


-|if possible, to try a four-bladed propeller of 


similar dimensions to that which gave the ex- 
cellent resulte we recently described, but 
having a coarser pitch. The object is to re- 
duce the number of revolutions, the stress on 
the engines during the 18} knot speed trial 
being very heavy. 
Some London warehousemen having returned 
to the manufacturers because the colours 
faded, an inquiry was made as to the cause 
by Dr. Wallace, of Glasgow. London: atore- 
rooms are usually lit by gas, and in many 
cases the goods are exposed to the products of 
gas combustion during the whole working day. 
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The cause of the fading is found in the action 
of sulphuric acid, many of the pieces of cotton 
goods returned containing that substance in 
notable quantity, while in some the fibre iteelf 
was actually destroyed. Dr. Wallace suggests, 
first of all, thorough ventilation, to remove 
the fumes of the gas; and, secondly, the use of 
lime-white on the walls and ceilings, renewed 
frequently enough to enable the acid vapours 
to find lime with which to combine. 


On Saturday last an under-water man walked 
across the Thames at Greenwich dressed in 
diving costume, and accompanied by a barge 
conveying the pumping apparatus. It was 
nearly high water at the time, the journey 
across occupying 15 minutes, and the return 12 
minutes. Capt. John T. Guire proposes to walk 
along the bottom of the Ohio from Cincinnati 
to Cairo, a distance of 500 miles, and to 
accomplish the journey in 25 days. He will be 
accompanied by a float carrying the requisite 
apparatus, but he claims the privilege of 


coming up whenever he deems it necessary, 
although he will walk every foot of the dis- 
tance. 


The two Popoffkas have been recently to the 
Danube to test their steering powers in a 
current. Against the stream all went well, but 
when an attempt was made to return, the 
vessels turned round and round, and drifted 
helplessly until, on reaching smoother water, 
the engines were enabled to regain the mastery 
-over the current. It is perhaps only by an 
accident that our navy does not contain a few 
of these costly experiments. 


A new fog signal has been erected at Cape 
Spear, Newfoundland. It conaists of a trumpet 
` sounded by means of compressed air, which can 

be heard at distances varying from 1} to 10 
miles. 

The Dundee gas commission are thinking of 
pan Dr. Siemens’ suggestion into practice 

y utilising the Reeky Linn, a waterfall 20 
miles distant, as the motive power for dynamo- 
electric machines, the current produced beigg 
conveyed by a cable to Dundee. 


In the year 1872 Count Mocenigo, of Vicenza, 
observed movements in the galvanometer 
arising from mechanical vibrations communi- 
cated to rheophores and a thermopile appa- 
ratus by slight blows. In this (according to 
M. Rossi in La Nature) he discovered the essen- 
-tial phenomena of the microphone. The appa- 
ratus was kept constantly acting, and the 
movements of the needle were produced natu- 
rally by unknown causes. Some were clearly 
due to changes of temperature, others to mag- 
netic perturbation, and others did not appear 
to be related to any phenomenon. From the 
movement produced artificially by mechanical 
vibration, M. Rossi thinks it probable that a 
minute vibratory motion of the earth’s layers 
may give a similar result. In this way he 

lains the mysterious perturbations of the 
calvanometer in telegraphic stations during 
earthquakes. Considering the microphone to 
be similarly an apparatus which manifests an 
alteration in electric currents through mecha- 
nical vibrations, he thinks it might be applied 
to seismological studies; it might reveal 
minute sounds which precede earthquakes— 
sounds which may often not be appreciable by 
the ear. 

The Samara Gasette (Russia) has recently 
published statistics of the havoc caused by 
wolves within the limite of the province. The 
animals devoured in 1876 amounted to 5,880 
horses and horned cattle, 56,000 small cattle, 
22,000 domestic fowls, and more than 1,000 
dogs. In 1877 their ravages were even greater. 
Estimating at moderate prices the value of the 
animals devoured, the loss during these two 


years is considered to be about 620,000 roubles | : 


(the rouble equal to 3s. 24d.) 


M. Cintolesi states in an Italian journal that 
in looking through the slits of a rotating disc 
at a white wall illuminated by the sun, one 
sees this coloured a beautiful violet tint when 
the velocity of the disc is such that about 1558 
of a second elapses between the passage of two 
succeesive slits before the eye. 


Some interesting particulars regarding an 
rambo tai which occurred at Herzogenrath in 
Tune last year, and spread from this centre 
rer a large part of the Rhine province, have 


\ 
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been published by M. Lasaulx, who has closely 
studied the phenomenon. Over the whole 
surface affected by the earthquake a combina- 
tion of horizontal and vertical motion was per- 
ceptible. The sound accompanying the earth- 
quake preceded it near the middle point, but 
at a greater distance followed it, thus indica- 


ting that there was a greater retardation of the | V. d. 


sound than of the motion. The mean velocity 
of propagation of the earthquake is calculated 
to have been about 3:85 miles in the minute, 
or 47483 metres in the second. The mean 
velocity of the sound is estimated at 3°93 miles 
a minute, or 485°96 m. a second—+.e., 1°4 times 
as fast as the velocity of sound in air. The 
depth of the starting point of the earthquake 
is supposed to have been about 3:664 miles. 


One of the best fishes of the Celestial Empire 


appears now to have been successfully accli-| will 


matised in France. It has been called variously 
Hypophthalmychthys Dabryi and H. Molitriz, 
and is a cyprinoid, which the Chinese have 
classed among their domestic fishes, the exten- 
sive cultivation of which is one of the most 
valuable sources of public alimentation in the 
empire. It is reared in ponds by means of 


aquatic herbs (such as France happily pos- 


sesses), and in a short time it acquires consi- 
derable dimensions. Its weight sometimes 
reaches 40lb., the flesh is firm and savoury, re- 
calling at once the taste of turbot and of trout ; 
further, it has few bones. The first attempte 
which M. De Thiersans made to introduce this 
species into France were in 1875, when he sent 
from Canton, for the Société d’Acclimatation, 
9,000 fry, of which 9 only arrived at Marseilles. 
They were confided to a delegate of the society, 
who constructed a pond for their reception. 
During these four years the young fish have 
grown large, and appear to be flourishing. The 
society has given orders for a number of others 
to be sent, so thatit is hoped the new importa- 
tion will become a common ornament of ponds, 
and a delicacy of the table. 


The tomatoes in the environs of Nice present 
this year quite a new form of disease. con- 
sists in the appearance on the fruit of white 
efflorescences, similar at first sight to the 
oldium of the vine. The results of miorosco- 

ical examination have not yet appeared, but 
oubtless naturalists will thoroughly study it. 

A new direct-vision spectroscope, by M. 
Thollon, is based on the idea of sending the 
light rays first through one (say the lower) half 
of the prisms, then by total reflection twice at 
the surfaces of a rectangular prism, elevating 
them and reversing their direction, so that the 
bundle of rays returns by the upper half of the 
prisms. M. Thollon arranges two prism sys- 
tems of this kind symmetrically to the common 
axis of the collimation and observation tubes, 
causes the rays by total reflection to be de- 
flected about 90 degrees, and pass to and fro 
through the first system of prisms, the return 
being at the higher level. The rays next pass 
into the upper half of the second prism system 
beyond the optical axis, return from this to the 
original level, and are thrown by a further 
total reflection into the observation tube. 


At a recent meeting of the French Physical 
Society M. Deprez suggested a means of ob- 
taining at a distance diagrams representing 
the work of steam, in cases where the velocity 
of the piston was too great for Watte’ indicator 
to be usefully ag a as in locomotives. 
His plan consists, firat, in having a sheet of 
paper in one of the carriages, moved synchro- 
nously with the movement of the piston-rod ; 
second, in registering electrically the pressure 
of the steam at a given moment. For further 
details see La Nature of July 13. 
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LETTERS TO THE EDITOR. 
nd worcaspondanda, ‘The Bakion repect/ lly requeria that ai 


Editor eli 
should be drawn up as brissly as possible.] 
AR communications should be addressed to the Bditor of the 
GxoLisu Muomaxio, 31, Tavistock-strect, Oovent-ga 


AU Cheques and Post-ofies Orders to be made Payable to 
J. Passmuonn Enwarps. 


„Inu order to facilitate reference, 


speakeng of any usly inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
Which it appears. 

“I would have everyone write what he knows, and as 
Soeh aa Da yale gle Mice oat in this 
only, but in all subjects: For such a may 
have some 5 of the 
nature of such a person or a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little of his, 

undertake to write the whole body of phywicks: a vice 
from whenoe great inconvenienves derive original.” 

—Montaigne’s Essays. 


the same number headed ‘‘ Who Invented the 
Microphone? Allow me bo state that the writer 
has evidently obtained the technical information 
from Engineering, to whom, at my request, Mr. 
Prescott sent fs and cuts of that portion of his 
work on telephony descriptive of my carbon tele- 

hone. The article as published in that journal has 
been mutilated, and credit is given Prof. Hughes for 
exactly what has been sappressed from the proofs 
sent. Zour. metry power 5 one Shoni 
sentence, which did not appear in inesring, whi 
nullifies one of tho distinctive pri of Prof. 
Hughes. I quote :—‘‘ The inflexible plate of course 
merely serves, in consequence of its comparatively 
large area, to concentrate a considerable portien of 
the sonorous waves upon the small carbon disc. A 
much greater degree of pressure for any given effort 
on the part of the speaker is thus onpi to bear 
on the disc than could be obtained if only its small 
surface alone were used.” 

Beneath this sentence the writer says :—‘‘ Let it 
be remembered that in the microphone there is really 
no diaphragm at all, and it is clear that Mr. Edison 
has written under a misapprehension, for his in- 
flexible plate is, to all intents and purposes, a 


e e 1 
words that I have italicised surely mean, if 
they mean anything, that I did just what Mv. 
Hughes claims as a distinctive feature—t.e., talk 
directly against the carbon. But, finding the resulte 
improved by adding the plate to concentrate the 
waves upon the disc, I adopted it as'a practical im- 
provement, especially as it prevents the spittle from 
Meee an Paani aac upprit by tl 
ollowing paragraph was sup 
writer in „ %% % ## I discovered that 
my principle, unlike all other acopstical devices for 
the transmission of speech, did not require any 
vi no iapbragm—that, in : 
ibration of the diaphragm—that, in fact, the sound 
waves could be transformed into electrical pulsa- 
tions without the movement of any intervening 
mechanism. 


I quote another h suppressed from Engi- 
1 i bas found, however, that 


bat they are all less sensitive than lamp-black, and 


bave arip Sia è 

Now, if Prof. Hughes has found any other sub- 
stanco not included in this list that may be used 
with equal success,” I should like the name of it > 


but, above all, I should be happy te learn for what 


the hs quoted here were suppressed 
by the compiler of the article in Engineering on my 
carbon telephone. Thomas A. Edison. 
Menlo Park, N.J., U.S.A., Jaly 11. 


' MICROPHONES AND ELECTRICITY. 


pi cord and a phono- 
graph, all of which work eee but find the 

i have made 
and am sorely 


J —:?'D!“eMhnc . 
* We have already referred to Mr. Edison’s reply on 
p. 433, and again mention it this week, 
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puzzled to know why they vary in their force. For 
instance I have a watch laid on my microphone box, 
and the telephone (a powerful horse-shoe box tele- 
phone), in another room, sends forth a loud sound, 
which is distinctly heard 20ft. off, but what I have 
failed to acoount for yet is a variation in power. It 
is generally instantaneous, but has sometimes grown 
weaker gradually ; sometimes the watch will cease 
to be heard, except by placing the ear close to the 
telephone mouthpiece, and then only very inwardly, 
and perhaps remain so for ten minutes, then all at 
once commence loud operations. This occurs with- 
out my being able to notice any apparent cause. 
Thinking at feat it was from a fly settling on the 
balanced carbon I have covered it from all outward 
interruption. The shake of the room from vehicles 
passing, opening and closing doors or windows, does 
not cause it, as I havetried to cause it and have not 
succeeded. The sounds vary sometimes like sounds 
carried away by the wind, at others there is a sing- 
ing and jarring noise; when that is heard the electric 
spark is generally visible between the carbons in 
the microphone. Your correspondent, ‘‘ L. B. B.“ 
(14548), speaks of this, I see, but I don’t think his 
idea is a correct one, for I find the cause of that to 
be lightness of contact. The microphone I have 
heard it oftenest with is the balanced carbon (No. 
14505, p. 393), and it generally occurs when I am 
getting the tension right For instance I lay a 
watch on the microphone, and then adjust the 
balance of my carbon to get the best result, but find 
I get the singing when the carbon is overbalanced, 
so that it would fall off if there was no electricity 
passing (for electricity attracts with very light con- 
taet), so I think the singing is caused by the rush of 
electricity—in fact you hear the current passing. 

I cannot help thinking the microphone will be a 
great assistance to finding out something more than 
we know about electricity at present. For instance, 
with its assistance we can hear sound—in fact, I 
say hear it; by placing the two wires on the tongue, 
not oa close together, you can taste it. With a 
watch beating on the . you can feel it in 
the telephone, and between the carbons, with careful 
„ see it, and tzee also that it has the power 
of a on. 

I find it possible to hear musical sounds from 
the microphone to telephone without any con- 
necting wire, but they are so weak that they 
are useless at ent. Thinking perhaps others 
may be able to improve upon it I mention the expe- 
riment. Attach one wire of your telephone to the 
gas-pipe, and put tke other wire in the earth; now 
go to some other part of the house and attach one 
wire of the microphone and battery to the gas-pipe 
and the other to the earth, and yon can hear a 
tuning-fork, either its tone or the chatter occasioned 
by it, when the ends are allowed to touch the dia- 
phragm but cannot hear the voice. The experiment 
shows that the gas-pipe is a conductor, and may yet 
be utilised. i 

I have forgotten to mention that I have the 
„ h transmitting funnel” on my large 

ephone, for the microphonical results. I also 
have two hand telephones attached, as I like to let 
those who listen use both at the same time, so that 
they may experience that peculiar sensation of not 
being able to hear in either ear, but hear and feel 
the sounds at the back of the head. I have made 
an articulating microphone like one suggested by 
R. Blakeborough, F.G.S., F. M. S., &c., but do not 
find it answer better with the magnet than without. 
I suppose the fault is mine, but cannot trace it yet. 


Rye. J. N. Masters. 


THE MICROPHONE AND THE 
TELEPHONE. 

114627.]—I RAD Mr. Edmund P. Toy’s letter 
(p. 443) with much interest, as his experiments and 
opinion seem to confirm mine. When I speak of 
more or less contact I mean practically. Theo- 
retically the molecules are not actually touching 
even if the substance be rigid. The fly in walking 
causes more or less contact in the microphone. If 
he (the fly) buzzes, make or break contact may be 
the result. This is the loudest noise heard in the 
telephone as receiver, but this, in my opinion, docs 
not represent the true sound—the fly simply shakes 
the microphone and the telephone registers the time. 
It does not seem to occur to most experimenters 
that if the fly were placed direct in the ear the 
result of true sound would be better than with the 
microphone. The same may be said with respect to 
using the mierophone for surgical purposes; the 
beating of the heart varies the contact. The sound 
is heard more perfectly by placing the ear direct to the 
source of sound. I look upon the microphene as a 
means of conveying sound to a distance, not at all as 
magnifying true sound. I should like to know 
whether the telephone is as sensitive to induction, 
using the en as a transmitter. 

R. G. Bennett. 


MAGIO SQUARES. 
[14628.]—Untxes I have mistaken his meaning, I 
think Amara (14604) is incorrect in stating that 
all magic squares haye complementary figures 
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opposed ; seo my cases of square of -t in 14500, page 
373, where they are opposed ou the diagonals of 
squares of 3. 


| 


&. 


The 3 forms given in my letter are equivalent to 16 
forms each. 


‘ i 
1 14 11 &* 1 7 85 . 1 

5 : 12 3 12 

16 9 16 3 | 9 16 3 6 

15 4 5 10 15 4 5 10 15 
1 14 11 8 


by performing the transpositions there referred to. 


Can any correspondent say how many forms the 
square of 4 admits off And how can it be proved 
that no other are possible? 


The analytic method is not a safe guide, because 
(1) it gives dammy square in which some numbers 
are omitted, and others put in more than once; (2) 
it does not give every possible form. ‘The analysis 
I refer to is to look on the numbers as multiples of 
the root plus the remainder—thus, 15 = 4 x 3 + 3. 
Two subordinate squares are formed in one, and the 
contents of each cell added to the corresponding cell 
of the other to fill the cells of the porfect square. 


0321 1234 1 14 11 8 
2103 4 3 2 1 12 7 213 
1 2 3 0 2 143 6 9 16 3 
3012 3 4 12 15 4 5 10 


Here is one instance which violates the analysis, and 
yet is perfect :— 


12161 0038 12483 
13 14 43 3 3 0 0 12 4 8 
12 7 9 ( 2 1 2 1 4 3 1 2 
8 11 5 10 1 2 1 2 1 3 1 2 


The diagonals in the analysis violate the rule. 


It is worth natice that if any even square be out in 
quarters, and these transposed, the upper two to the 
bottom and the right hand to the left, a new porfect 
aquare is formed. Thus from the above we obtain 


It is evident the diagonals are preserved as well as 
the rows and columns. 


I have gone toa good deal of trouble to try and 
discover an exhaustive law, and I have succeeded in 
discovering proofs that the number must lie within 
certain high numbers; but I have not yet got a 
definite result. I should be glad to have the formulæ 
of Messrs. S. and J. Jewabury. 


Leeds. J. G. F. 


ON THE AGE OF THE NARTH. 


[14629.]—IN your article in last week’s issue 
bearing the abeve title, a very able review is given 
of the Rev. Prof. 8. Haughton’s paper, more 
especially bearing upon his theory of the glacial 
periods, &c., and the said article concludes with a 
query as to what are the general opinions of geolo- 
gists and physicists with reference to the conclu- 
sions arrived at by the professor. It may be in- 
teresting to your readers to compare the views held 
by Dr. Croll and Mr. Sydney Skertchley, on the same 
subject, as laid down in that excellent work ‘‘ The 
Physical System of the Universe” (an excellent 
manual for the careful student), by Sydney Skertchley. 
London: Daldy, Isbister, and Co., 1878. After dis- 

sing, in a most masterly manner, of the arguments 
broig t forward by Messrs. Drayson and Belt, 
with reference to the variation of the obliquity of 
tbe ecliptic, and eonsequent shifting of the position 
of the poles, and proving by close reasoning, that 
any such variation, far from being followed by an in- 
crease in cold, would actually sause the polar regions 
to become excessively hot, or, in our author's own 
words, Not only would every particle of ice bo 
dissipated in polar regions, but the very seas around 
the pole would be, for several months in the year, 
at the boiling point, Dr. Croll’s theory is then 
subjected to careful examination, with results that 
tend to show that his theory accounts in a most satis- 
factory manner for the glacial and interglacial 
periods, without necessitating the belief in any ex- 
traordinary variation in the obliquity of the ecliptic, 
or any alteration in the equatorial bulge. Mr. 
Skertchley says: — Dr. Croll's theory is, that the 
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changes of climate are the indirect results of varia- 
tions in the eccentricity of the earth’s orbit, to tae 
precession of the equinoxes, &c. These astronomi 
phenomena we have already described (p. 139), but 
it may be as well to recall the fact, that, in conse- 
quence thereof, the orbit is being continually edon- 
gated and being brought back almost to circularity 
again, and that summer and winter, in the course 
of a long series of years, occur in all parts of the 
orbit. At present the eccentricity is small, and the 
northern winter oecurs in perihelion, or when the 
earth is nearest the sun. The theory we are about 
to elucidate affirms that when the northern winter is 
in aphelion at a time when eccentricity is high, the 
northern hemisphere will be glaciated, and the 
southern hemisphere be enjoying an interglacial 
climate; but this result is brought about by 
secondary causes. We will proceed to show, first, 
that a glacial period would not result directly from 
these causes ; and, secondly, how a glacial period is 

roduced indirectly. The first point can be settled 
in afew worda. The total quantity of heat received 
from the sun during one revolutien is inversely pro- 
portional to the minor axis of the orbit; and as the 
difference of the minor axis at the periods of maxi- 
mum and minimum eccentricity is only as 907 to 
1,000, the quantity remains practically the same, 
and can have little or no influence upon climate. 
It is quite otherwise when we consider the indirect 
effects of variations of eccentricity. Taking the 
mean distance of the sun as 91,400,000 miles, as 
we have done throughout the volume, we find that 
when the eccentricity is at its superior limit 
(0 07775) the apbelion distance is 98,506,350 miles, 
the perihelion distance 84,293,650 miles, and the 
difference, consequently, 14,212,700. The amount 
of heat received by the earth in these two positions 
is as 19 to 26. Let winter in the northern bemi- 
sphere (and for the fature, when winter alone is 
mentioned the northen winter will be understood) 
happen in aphelion, when the eccentricity is at its 
superior limit, as it must have done owing to pre- 
cession. The earth will then be 8,641,870 miles 
farther from the sun in winter than at present, and 
the direct heat received will be one-fifth less, 
and during summer one-fifth more than new. 
Next let winter occur in perikelion while the 
eccentricity is at its greatest. The earth will then 
be 14,212,700 miles nearer the sùn in winter than in 
summer. The winter will then be „ 
warm, and in our latitude the difference of tempera- 
ture between summer and winter will be almost 
annihilated. Now, as winter in one isphere 
corresponds with summer in the other, it follows 
that while one hemisphere would be enduring the 
extreme of summer heat and winter cold (as in our 
first illustration), the other would enjoy a perpetual 
eummer. From this we gather (1) that the effect 
of high eccentricity with winter in aphelion is to in- 
duoe extremes of heat and cold in that hemisphere, 
and to minimise the difference of summer and win- 
ter temperature in the other; and (2) that while 
the one hemisphere is being glaciated, the other is 
passing through an interglacial epoch.” 

After some further elucidation of this theory, Mr. 
Skertchley sums up in these words :— 


Here we have a complete explanation of the 
cause of interglacial periods. The eccentricity may, 
and, indeed, actually does, remain high for periods 
which may be measured by hundreds of thousands 
of years, during which time the solstitial points will 
many times complete their revolution, and thus 
give rise to alternate glacial and interglacial periods 
in each hemisphere. But the theory does more for 
us even than this. It gives us the date of the glacial 
period, which began about 200,000 years ago, and 
terminated about 80,000 years since. During this 
long era, glacial and interglacial periods, of greater 
or less intensity, alternated at intervals of from 
10,000 to 15,000 years.“ (See p. 323 et. seq. of the 
above-mentioned work.) 

I believe that the above explanation is in every 
way satisfactory, and in accordance with the known 
facts; but it shows that the earth’s age cannot be 
deduced from the glacial periods, as these have been 
many, aud altornating with periods of tropieal heat. 


S. Bottone. 


CLUBBING IN THE BRASSIOA. ~ 

146. -A FRW years ago (p. 642, Vol. XVII., 
and p. 171, Vol. XVIII.), I ventured to suggest, iu 
reply to a query, that the cause of clubbing in 
Brassicæ was not rightly understood, and several 
of your correspondents were kind enough to notice 
my remarks and give the results of practical expe- 
rience in connection with club-root and ambury. At 


-that time clubs were supposed to be caused by 


either the cabbage-fly (Anthomyia brassicm), or a 
species of Cynips, though some writers had sug- 
gested that a weevil had ahand in their production. 
I pointed out certain facts which prevented me from 
accepting the usually received dictam (galls pro- 
duced by a Cynips), and ventured an opinion that 
“olubs were not due to insect agency at all, fr 
the simple reason that I had found many with, 
tho ghost ef an insect visible. I also suggested © 
the subject was worth more inqniry than it had 


Suny 26, 1878. 


received. That was in 1873. I find, from an 
article in Nature, of July 11, by Mr. E. Percival 
Wright, that in the Botanische Zeitung for May 
14, 1875, there appeared a short abstract of a paper 
read by M. Woronir, before the Botanical Section 


of the 


is known in Russia as 


crop, with common salt, w 


appearance of the disease. 


wegetable which seemed to have some affinities with 


the Myxomycetes on the one hand, and the 


Chytridiaceze on the other, and the result of con- 
stant researches carried on through 1875, 1876, and 
last year, have resulted in nearly the whole life- 
history of thie new plant being discovered. It is 
called Plasmidiophora brassicae, and is decidedly 
very nearly allied to the Chytridia, but the new 
forms of this group daily coming to light, appear 
so different in their developarent that much more 
must be known about them ere any satisfactory 
classification can be attempted. One moat striking 
feature in the new plant is indicated by its generic 
name; this will be best understood by a short his- 
tory of the plant’s life. Take an old well-developed 
knob off a club-root, and examine the tissue; most 
of the parenchymatous cells will be found enlarged, 
their stareby contents gone, and they themselves 
gorged with a mass of spore-like bodies; by the 
Ordinary disintegration of the cellular tissue these 
spores will get released, and after a lapse of six 
days. ont of each spore will proceed the whole of 
the contents, which, colourless, but nucleated, will 
move abont like so many minute amobe; these 
plasmodia will then attach themselves to the deli- 
cate root-hairs of the nearest young cruciferous 
seedling. One end of the plasmodium is attenuated 
like acilinm. The s soon penetrate into the 
celle, where they will look just like Myxamabe. 
Filling the cells up with delicate plasmodic projec- 
tions, they will next soon develop lots of spores, 
which will further contaminate the cellular tissue of 
the root, and in process of time the formation of 
the clubbing will be seen. 

Sometimes the ripe spores are sphcrical, some- 
times they are twin-like, or lenticular. If cabbage 
or turnip seeds be sown in a watch-glass and sup- 
plied with distilled water, and shortly after the 
first appearance of germination, a number of spores 
of Plasmidiophora brass ic he added to the water, 
these will be feund to at first float freely in the 
water, but sooner or later will sink and attach 
themselves to the delicate root-hairs of the little 
seedlings, and in this way their whole history, so 
far as now known, may with facility be traced. It 
seems noteworthy that the whole mass breuks into 
spores all at once, as in Chytridium proper. There 
would seem to he as yet no conjugation detected, 
and the plasmodia would appear as if they abso- 
8 engulfed the starch granules on which they 


I offer no apology for requesting the insertion of 
this letter, as I think now, aa I thought before, that 
this and similar subjecta will well repay those of 
your readers who have the leisure and means to 
study with the microscope. A knowledge of the 
eause of a disease is the sureat means to devising a 
remedy, and certainly the study of such subjects as 
even club- roots in cabbages is of more value 
than the resolution of difficult diatoms, which 
appear to be after all veritable chameleons. 


Saul Rymea., 


L. AND N. W. R. ENGINES. 

[14631.—IN answer to L. L.” (letter 14493, p. 
372), the reason the engines now working the news- 
paper express from Rugby to Manchester do not 
return before 2.0 p.m., is, that there is another 
Rugby engine at Crewe to take up the 3.0 p.m. ex- 
135 Crewe, which engine has come from Rugby at 
1.13 a.m., arriving at Crewe 1.12 p.m., leaving 
3.0 p.m., arriving at Euston 7.10 p.m., leaving 
9.15 p.m., arriving at Rugby 11.20. No. 868 to 
870 are now in the sheds at Rugby; 887, Knowsley ; 
894, Trentham ; and 817, Odin, are running in thei 
place. I fancy W. J. S.“ must be wrong about 
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atural History Society of St. Petersburg, on 
the 5th of March of the previous year, on the eause 
of this disease, and within the last few wecks he has 
received the full memoir, illustrated with upwards 
of fifty figures. The memoir, says Mr. Wright, is 
in Russian, but, thanks to a colleague (Prof. R. 
Atkinson), he has been able to glean a notion of its 
most interesting contents, in which he has been 
much assisted by the beantiful figures. The disease 
“ Kapustnaja Kila” 
(Kapusta = Cabbage, Kila = Hernia) About 
three years since it was so extremely prevalent that 
the vegetable crops about St. Peteraburg failed, 
and the Government ordered an investigation, from 
which much information was obtained as to the 
means adopted in different countries for its eure; 
such as sowing tho ground, before planting the 
ood ashes, or, before all, 
soot. Every one knows, too, that in transplanting 
the young crucifers into their permanent beds that 
it is customary to pinch off the swollen portions, 
and then, if favourable weather followed, the newly- 
formed roots could well keep ahead of any fresh 
But M. Woronin went 
scientifically to work, and he was not long in dis- 
covering that the causeof the disease was a parasitic 
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July, as she was at that 


running that train in July last year. 
bas not been answered, I believe. 


531, only smaller. 


but not all. 


them, I will, by classes, give all the N. W. R 


engines in a few weeks — one class at a time. The 
tractive foree of Precedent class (query 33414) is 
and of Lady 
I believe the engines numbered 
from 1,427 to 1,436 are the newest of this class. I 
will see 1,436, and get date. The Precedent class 
rans Scotch mail from Rugby to Crewe, and then 
Crewe man, with same class of engine, takes it to 
The engines mentioned on page 316 are as 
follows :—561, Prince Oscar; 622, Prinee Alfred; 
991, Japan; 894, Trentham; 887, Knowsley ; 895, 
Torch; 565, Napoleon; 723, Clive; 804, Soult; 
531, Lady of the Lake, All others are Webb’s 
coupled, and will be found in the list I give in this 


98:222, of Umpire, &o., class 82 6571, 
of Lake 77-066. 


Carlisle. 


week. Egeria. 


LOCOMOTIVE ENGINE SHEDS. 


[14632.+—As there have been several inquiries in 


the ENGLISH MECHANIC as to where certain looo- 


motives are stationed, the following table, though 
incomplete, may be of service to parties who would 


like to know where engines on the L. and N. W. 


belong. On the tender side of the weatherboard, or 
on the back of the cab, is an oval-shaped white 
res on; the number on 


enamel tab, with black 


this tab denotes the shed t Pas ry belongs to. I do 


not know them all, but I give w 


t I oan : 

No. No. 

1, London. 22, Holyhead. 

8, Rugby. 23, Warrington. 
14, Stafford. 24, St. Helen's. 
15, Crewe. 25, Wigan. 
16, Manchester. 26, Liverpool. 
17, Leeds. 27, Preston. 
18, Birkenhead. 28, Carnforth. 
19, Chester. 29, Carlisle. 
21, Bangor 30, Shrewsbury. 


Perhaps our L. and N. W. correspondents can sup- 
ply the missing numbers. 

On the Midland line the name of the driver and 
the shed he was at was painted on the engine head- 
lamp, but I cannot speak for the present time, 
though I have nd doubt the plan is still in use. 
Drivers on some of the M. S. and L. engines have 
the same painted on the small tool-box. 


July 20. R. N. H. 


BINGLE v. COUPLED ENGIN DS. 

[14633.]—I am somowhat amused at the varying cri- 
ticisms my letter (14535) has called forth. I read some 
of your correspondents’ contributions with interest, 
but cannot see why one or two should fall foulof me. 
I travel about once every week on either of the lines 
in question, and have every opportunity for observ- 
ing what I wrote about. 1 is evident L. L.” has 
not noted carefully my letter which he correcta. The 
39 miles an hour I adverted to referred to the past 
L. and N.W. running, when they took 50 minutes 
for the 31 miles, which I beg again to say is not 
much above 39 miles an hour, and I am ectly 
aware that the present speed is as mentioned by 
“L. L.,“ which still bears out my remark that 
even the present running is not as g as the 
Cheshire L. Com. doing the 36 miles in the same 
time, and that the Cheshire Lines Committee coming 
forward to do it in 45 minutes compelled the L. and 
N.W. to do it also in the same time by their route. 

I beg also to say that ‘‘ Finem Respice” need not 
consider me ‘‘ unfortunate,’ as I was simply speak- 
ing of the fast running on the rival lines without 
deciding the point that a company owning “ one- 
third jointly, yet may not be spoken of as among 
the company’s running trains therefrom. I may leave 
other critics alone, as their ewn letters do not 
coincide. 

In conclusion, I beg to point out that the 10 am. 
from Euston runs at 45 5 miles an hour average, 


heir | which slightly exceeds 41, as. my friendly critio, 


“L. L.,“ mentions. 


OF SCIENCE : No. 696. 


Penrith Beaeon, 2,187, being the up Scotch express 
(4.25 p.m. express Crewe) on 19th or 20th of last 
te at Crewe running to 
London in the No. 1 link, which she has done ever 
since she was built, and London engines, 2,191, 
2,184, 2,194, 1,002, 1.003, 871, 872, 1,008, were 


Some weeks back I saw aquery, No. 32608, which 
L. and N. W. R. 
Bloomer engines have inside cylinders single fram- 
ing, and are not coupled. Miranda, 1,897, No. 2 
Rocket, 1,810, are the same class : they have outside 
cylinders 7ft. wheels, and are similar to Edith, 
1,427; Alfred Paget, 1,429; or Lady of the Lake, 
There are not many of the class. 
The following I know :—Centaur, Raven, Pegasus, 
Etna, Marathon, Easton, and one or two more. 
This also answers query 33428, p. 457. R. N. H.” 
must not confuse the new coupled engmes now 
running the 2 p.m. London train from London-road. 
Most of the Bloomers huve cabs over the footplate, 
887 has not, nor 898, 1,198, 1,200, 991, 
819, 850, 854, 891. Next week I will give a list 
with numbers of the Bioomers, and they will be 


eful for ref ; and, if ad f : : 
00 )))CCCCCT N. troubling you), I believe that we ran a considerable 


499 


I observed an inquiry, I forget by whom, what 
engines had the company’s arms painted over the 
driving whecl. In my journeys about here I have 
noticed it on the following engines :—Perseverance, 
Sir Hardman Earle, Albion, Gladiator, and Dun- 
robin. W. J. 8. 


CONTINUOUS BRAKES. 

(14634.]—As this subject is again under discus 
sion in your columns, perhaps the following inci- 
dent may prove of interest. On 5th January las 
I left Paddington by the 10.15 am. South Wales 
express. When between Woollaston and the Wye 
Valley junction, our driver saw a heap of stones on 
the rails ahead and applied the brake (I presume 
Sanders’). We were going at a very humdrum pace 
at the time, but the stop didn’t strike me as any- 
thing out of the way, but seemed very much the 
same as the ordinary stops we bad made at the 
stations. To my mind it was vastly inferior to 
stops that I have experienced at times on the Mid- 
land when signals have been againstus. Of course, 
this was only my impression at the time, but for 
other reasons (with which it is not worth while 


distance before we stopped. The train was a light 
one. W. E. H. 


(14635.]—PrermIr me to suggest that in giving 
the result of experiments tried with the above, the 
level of the permanent way and the state of the 
atmosphere should be given, as a difference in either 
would materially affect the trial. J. W. Terry. 


Eastern Bengal Railway, Calcutta. 


14636 ]— MR. R. D. SaNDERS (letter 14608 
leaves readers to ‘‘ draw their own conclusions, an 
he will consequently not be surprised if they do; but 
I suspect their conclusions will not be favourable to 
his claims. He devotes nearly a column to demolish 
„C. E. S.,“ bat omits to notice my modest hint that 
he should supply the manner in which his won- 


not know, of course, that he did do so, but he says, 
p. £43, ‘‘ my drawing was made by myself from an 
official diagram, and the description I gave” was 
supplemented by information sent to me not long 
ago from tbe Sanders Brake Company.“ It is 
reasonable to conclude that the Sanders Company 
issued a description of their brake, and that 
55 E. 555 mi =~ of his facts from 1 Mr. 
estinghouse it appears given a descrip- 
tion, aud in the fairest manner has taken that 
furnished by the Sanders Brake Company. But 
what has all this mixing up of extracts to do 
with the question? I do not find that Mr. Sanders 
any of the statements of Mr. Westing- 
. B. S.“ to be incorrect, and the whole 
subject will have to be rebeiled if Mr. S. expects to 
„„ extract”? any wrong conclusions from it. Once 
more, will he show his faith in the superiority of his 
brake by challenging the Westinghouse brake to a 
practical trial? Nun. Dor. 


(14637.J)—I HAVE been watching with great 
interest the discussion which has for some weeks 
been going on respecting the subject of continuous 
brakes, more especially the Sanders’ brake. The 
letter of C. E. S.,“ page 315, gives a description 
of this brnke as used on the Great Western Railway, 
and from my own knowledge I am enabled to say 
that the drawing and description are perfectly 
correct. 

Upon page 397, R. D. Sanders gives a drawing of 
his brake as used upon the Midland Railway. The 
reason that these two drawings are not alike has 
not been pointed out. It is that Mr. Sanders has 
altered his brake. A great deal has been said about 
a circular issued by Mr. Westinghouse. I have read 
this circular and all the statements therein made are 
well known to be correct and can easily be proved. 

Mr. Sanders upon page $73 makes a quotation 
from the Westinghouse circular and C. E. S.’s’’ 
letter, with a view to show that one is a copy of the 
other. There is no proof of this, as before either of 
them was published the same information was 
given in an official description. Part of it also was 

iven before the Mechanical Engineers in January 


ast. 

“C. E. S.“ has several times denied that he 
belongs to any brake company, and as he is an old 
and valued correspondent of our paper, I think his 
word should not be doubted unless positive proof can 
be given. Ifor one should be very glad to know 
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once for all if C. E. S.“ has or bas not any pri- 
vate interest in any brake company. Could our 
Editor ascertain this, “ or can Mr. Sanders prove 
bis insinuations? I cannot understand Mr. Sanders 
declining further correspondence with C. E. S.“ 
A party of engineers remarked in my presence 
ig y that it looks as if he does not know what 
say. 

The point in question is, has C. E S.” made 
any incorrect statement about the Sanders brake? 
If so, by all means Mr. Sanders should at once 
point out the error. If he cannot do this ‘‘ C. E. S8” 
statement must be correct. The only interest I 
myself have in the brake subject is that I desire to 
sce a fair discussion in the ENGLISH MECHANIC, and 
to eee the best brake adopted as soon as possible. 


July 19th. Locomotive Engineer. 


MONOPOLY OF LAND AND SCAROITY 
OF HOUSES. 


„ ” (14596) invites us to con- 
eider the question of what he calls tbe monopoly 
of land, which, he says, ‘‘ ought to be for ever 
abolished in order to stimulate industry, advance 
science, and extend commerce.” Will he be kind 
enough to take the first step in the consideration by 
explaining what be means? He has either fallen into 
the common mistake of writing a goes of fine- 
looking phrases without knowing what he means by 
them, or else he means something which he does not 


say plainly. 2 

onopoly means the right of ane other 
people from selling what they have to sell. A 
patentee has the exclusive right of selling what other 
people could make and sell as well and cheap as he 
can. In countries where protection prevails native 
manufacturers exclude foreign goods which could be 
sold cheaper than theirown. If the English masons 
could have excluded foreign ones last winter they 
would have had a monopoly of masonic labour here, 
and raised the price of houses still higher. 

Of course nobody can sell a given pieoe of land 
except the owner of it, any more than anybody can 
sell a particular picture, or horse, or house, except 
the man who owns them. And the price of all these 
things depende on the amount of competition for 
them, and in soma measure on what they cost to 
produce. I should like to know how Pioneer 
seeks to alter all that. At any rate he must begin 
in some more rational way than by calling it 
monopoly, and by talking of a ‘ well-established 
anion of landlords,” which newspaper full of 
advertisements of land to be sold by auction proves 
to be untrue and absurd. Perbaps he fancies it 
would do him some good if the owners of land near 
towns were compelled to sell it for building either by 
arbitration or by auction. If he does he had better 
consult somebody with a little experience of what 
are called compulsory sales as to the cost of land 
bought by that process. All brflding land is sold 
by auction in effect, for the builders or feuars 
(as he is talking of Scotland) are always bidding 
against each other as much as at a formal auction. 
Whatever vision he may have of some cheaper mode 
of getting land, that will do practically nothing for 
him unless he has another law ready to make the 
builder let the house he builds at a rent satisfactory 
to him wbo wants to live in it. And tben there 
must be anotker to compel the men who work for 
the builder to do more work for the same wages, or 
else the builder will decline to build. Everybody 
knows tbat the chief reason why houses cost twice 
as much as they did 30 years ago is that the work- 
men do less work for the same wages than they did 


en. 

Let me, however, recommend to him what an 
eminent countryman of his did to a seller of brooms 
who complained of being undersold by another, 
which, he said, he could not understand, as he stole 
all. bis materials from the neighbouring woods. 
Lord Erskine answered that his rival probably stole 
his brooms ready made. Why does Pioneer 
stop at coveting his neighbour’sa land? Land is only 
the means to an end. It will bear either houses, 
or corn and potatoes, or sheep and oxen. Why 
should the owners of them have the monopoly 
in the sense of selling them for as much as anybody 
will give, which is his notion of monopoly? The 
only remedy for this ‘‘injustice to the working 
class is to go in for stealing their brooms ready 
made-—t.e., for taking any house they fancy at a 

rice to be fixed by themselves, while, on the other 
hand; their union is to fix the price they are to 
receive for their labour. I have had to buy land 
and build houses myself, and it would have been 
much nicer if I could have got them ready-made ut 
my own price. The only difficulty is that in a short 
time there would be neither houses built nor labour 
hired, and we should relapse into the condition of 
savages, who literally live from band to mouth. 

The publication of this kind of communistic non- 
sense now proves that the * worthy sons of labour” 


* We have every reason to believe that C. E. S.” writes 
disinterestedly and free from bias, and we object to this 
eon taking a personal turn, and shall not allow 

—Ep. 


and tbe intelligent of the working class” (if 
„Pioneer claims to be one) have learnt nothing yet 
in tbe schoel of adversity, which they have been 
preparing for themselves for years, and still main- 
tain at a rate ten times more burdensome than the 
highest School Board rate in the kingdom. Until 
they do learn better neither the good harvest we are 
averting: nor the Berlin peace, nor anything else, 
will do them any good, but rather harm, by giving 
temporary encouragement to suicidal delusions. 
Such doctrines as Pioneer's can only lead his fol- 
lowers to Buin. 


A TRANSLATING MACHINE. 


(14639.]—Ir is with some reluctance that I ven- 
ture to introduce to the notice of your readers a 
subject which has long occupied my mind, but 
which, from the many difficulties which beset it, I 
have never before dared publicly to discuss. It is 
a machine for translating foreign languages. 

This may sound oddly, and be suggestive of the 
works of Jules Verne; but who, a twelvemonth 
ago, would have 5 it possible to reproduce 
the speech of the dead !—and yet the phonograph 
or talking machine has accomplished this seemingly 
preternatural result The YVernian era, indeed, 
seems to have set in. I will endeavour to prove the 
possibility of constructing a machine that will trans- 
late any language that may be required, and, per- 
chance, when the matter has received a little 
ventilation in your columns the idea may not seem 
#0 improbable after all. 

I must, however, premise that, for the purposes 
of this machine, it will be necessary to reduce lan- 
guage to its simpleet elements, and ta employ only 
the most ordinary words and phrases! All super- 
fluous words must be got rid of, and in lieu thereof 
synonyms or parap must be employed. Thus, 
ins of “a mansion we must say a large 
house, and instead of schooner, frigate, 
“ barque,” yacht, &c., the simple word ship” 
must be used. . 

I must, however, leave the literary portion of the 
subject for a moment in order to describe a simple 
form of the apparatus proposed to be employed. 

It will be necessary to construct a large cylinder 
or drum of tin or other light material—say Sft. in 
diameter and lift. wide. Upon the outside of this 
dram is placed a Pp of paper or card fitting 
closely to, and of the same width as, the drum. 
Upon this sheet of paper or card are printed all the 
more ordinary words of one language, these words 
being arranged in columns of 100 words each. The 
columns of words are numbered from 0 to 99, and 
the words in each colamn are also nambered from 
0 to 99. It will thus be seen that the sheet contains 
a vocabulary of 10,000 words, a number amply 
sufficient for the purpose. It would, perhaps, be 
as well to have a few columns of phrases instead of 
words, each phrase to have a distinct number as in 
the case of the words. For every language that the 
machine would have to translate there would be a 
separate sheet of paper, such as I have described, 
and every word or phrase in the sheet would have 
to be translated into the language in question. 

The following are specimens of the commence- 
ment of some of the columns in English, French, 
and Spanish :— 


2500 2600 2700 
0 bird O father . O hand 
1 book 1 fire 1 beart 
2 broad ... 2 flower 2 horse 
3 brother ... 3 frog . 3 hour 
2500 2600 2700 
0 oisean eee 0 père 0 main 
1 livre . 1 teu e 1 coeur 
2 pain oe 2 fleur * 2 cheval 
3 frère . 3 grenouille... 3 maison 
2500 2600 2700 
O pajaro .. O padre. 0 mano 
1 libro 1 fuego 1 corazon 
2 pau * 2 flor 2 caballo 
3 hermano... 3 rana 3 casa 


The drum or cylinder is mounted on a spindle and 
placed in a suitable case baving an opening at the 
top large enough to admit of one column of worda 
being seen ata time. Near this opening there is a 
handle in connection witb the spindle of the drum, 
which, when turned round once, causes the drum to 
make one complete revolution. This handle, to 
which a pointer is attached, works over a dial 
divided into 100 parts, and on being turned round 
causes the columns of words to pass in succession 
beneath the opening at the top of the case. The 
object of this arrangement is to enable the operator 
to refer to any column he desires by turning the 
handle round until the pointer is opposite tho figure 
in the dial corresponding with the number of the 
required colamn. Suppose, for example, the opera- 
tor wishes to find the word which is against No. 
2,702. He first turns the pointer to figure 27 in the 
dial, which brings column 27 under the opening. 
He then looks down column 27 until he reaches No. 
2, against which will be found the word that is equi- 


valent to No. 2,702 in the language into which he is 
translating. This, then, is the simplest form or 
principle of the machine, but before proceeding to 
describe a more complicated arrangement it will be 
necessary to show how numbers may be employed’ n 
the translation of foreign languages, and for this 
purpose I will quote an extract from the preface to 
a pamphlet ei on the subject a. short time 
ago, entit] International Correspondence by 
Means of Numbers; an Easy Method where 
People of Different Nations may Readily Communi- 
cate with Each Other. London: E. Marlborough 
and Co.“ It is evident,” says the author, that 
as numbers are common to all nations, if a distinct 
number were given to a word that number would 
convey the same or a similar impression to people of 
many nations, and if every word in common use bad 
a distinct number attached to it, and some universal 
system of grammar were adepted whereby these 
numerical expressions could be formed into sen- 
tences, a new language would be produced which 
would be intelligible to the people of many different 
nations.” 

The author has selected a few words in common 
use, to which he has attached certain numbers and 
has translated these words into several languages- 
He has also laid down certain rules whereby the 
numbers representing the words may be formed into 
sentences intelligible to foreigners acquainted with 
those es; but it is impossible in this letter to 
give these rules, for which the reader is referred to 
the work in question. It will be sufficient for the 
purpose to say that, according to the author's 
system, the expression 

1=111 36—140 190:33 05=163: 4 02=f154: 79 
would mean, to an Englishman acquainted with the 
system, nothing more nor less than ‘‘ John’s brother 
bought five sheep and two cows yesterday.” To a 
Frenchman it would mean, Le frère de Jean acheta 
cing moutons et deux vaches hier.” To an Italian, 
„II fratello di Giovanni oomprò cinque pecoras e due 
vacche ieri,” and so on. 

In the above sentence 1 = the, 111 = brother, 
36 = of, 140 = John, 190 = to bay, 163 = sheep, 
4 = and, 154 = ox, 79 = yesterday. All the other 
figures and marks employed are to indicate gram- 
matical inflections. 

It will thus be seen that, if the sentences to be 
translated are expressed numerically, and the 
operator has a machine the words of which are in 
his own language, he will be able to comprehend 
what has been written by a person of any other 
nationality. 


The machine msy be made self-recording by having 
a stereotype cylinder, similar to that for print- 


ing newspapers, instead of a cylinder co with 
paper, and by having an arrangement for printing 
the words upon a continuous strip of paper. A2, 
however, a detailed description of such a ne 
will involve several diagrams I must reserve it for a 
future occasion. In the mean time I shall be glad to 
receive the suggestions of any of ours on the 
subject. 


Westminster, July 20. Mercurius. 


THE LONDON INSTITUTION. 

[14610.]-—ALLOW me, as a proprietor in the 
above institution, to make a few remarks on 
paragraph in “ Scientific News (p. 440), oonoern- 
Ing the rejection of the recent scheme for enlarge- 
ment. The London Institution, which has for many 
years been famous for its scientific lectures, is a 
proprietary body of shareholders in whom are vested 
certain privileges for themselves and their nominees. 
The shares bear no interest: ‘‘au contraire,” the 
proprietors pay an annual subscription towards 
working expenses. There have been no alterations 
in the arrangement of the rooms for some time 
past, and the term “refreshment room” is not 
recognised in the institute. We are not, at least in 
that sense, a club ; the only approach to it is, tea and 
coffee are served in the conversation room in the 
winter. Ladies were always admitted. The lady 
nominee of a proprietor could never be legall 
refused admission. Our library, a very fine me 
large one, is open to the public by ticket, to be 
obtained either of the librarian or of any proprietor. 
The case stands thus: —Our theatre will only seat 
abont 600—there are 900 proprietors, each one of 
whom bas the privilege of admitting one or two 
friends to the lectures. Added to this we have 309 
(not 600) subscribers, to whom the board of man- 
agement have granted yearly tickets. These sub- 
scribers overflow our theatre on any special occasion, 
and although many of the proprietors live away 
and do not attend all the lectures, still there is 
rarely standing room at a popular lecture. It was 
proposed, besides otber alterations, to enlarge the 
theatre about 300 seats and let in 700 more 
annual subscribers, thus making it more difficult 
than ever for proprietors and their friends to find 
seats. The other proposed alterations would have 
made the building very much larger, have made it a 
gigantic circulating library, and would in many 
senses have been pro bono publico, but it is the way 
of the world for people to consider themselves first. 
We proprietors did not require them for our own 
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convenience, although more room in the theatre 
would be very acceptable. The benefits to be derived 
from the alterations were so very visionary, so far as 
concerns the proprietors, who were to pay the 
expenses (for it was proposed to get an Act of Par- 
liament to enable us to sell £13,000 of our funded 
stock, the property of the institution), that one 
can hardly wonder that we refused to allow our 
comfort and self-interest to be utterly set aside in 
order to accommodate the public, who, if the ven- 
ture were not a success, would not be a penny the 
worse off. One of the board of management stated 
at the meeting that the resolution was only passed 


by a majority of one on the board. I may add our! 


shares now stand higher than they have done for 
many years, and that the board of management have 
determined to reduce the number of annual sub- 


scribers, and to raise the subscription of the rest. ! 


May I ask, do other scientific institutions (similar 
to ours) evince such great anxiety to open their 
doors to the public utterly regardless of the con- 
venience of the members themselves? I am no Tory 
who would keep at a standstill, but I think it was 
advisable for us to look to ourselves first and to 
throw out the scheme by the great majority which 
we did. C. J. Tabor. 


London Institution, E.C., July 19. 


RATE OF INCREASE OF POPULATION. 
[14641.]—IT seems to me that the two correspon- 
dents, J. A.” and J. Steel (letters 14566 and 
14567), have made the mistake of reckoning the in- 
crease of eer eg from Adam instead of from 
Noah, which makes a difference of 1,600 years. 


Dandie Dinmont. 


ADULTERATIONS OF FOOD DETECTED, 
AERATED WATERS. 
Lemonade, Soda Water, and Ginger Beer. 


14642. —TRESsxR pleasant and refreshing beverages 
are often contaminated with lead and copper through 
coming in contact with the metal piping ef the 
machine in which they are manufactured. But 
there are machines now made in which glass tubing 
is substituted for the lead and copper piping, thus 
preventing the water becoming contaminated with 
those metals. Care should be taken to see that the 
water used is pure and the bottles quite clean, as 
in cases where impure water and dirty bottles have 
been used particles of wood fibre, fungoid growth, 
vibriones, &c., can be plainly seen under the micro- 
seope. Genuine soda water should contain about 
15 grains of bicarbonate of soda to the bottle, 
although some of the low-priced so-called soda 
waters do not contain any carbonate of soda what- 
ever, and consists only of water into which atmo- 
spheric air has been forced in lieu of carbonic acid 
gas; but they are, however, deficient in that agree- 
able sharpness peculiar to the genuine article. 
‘To detect the metals, proceed as follows :— 
Evaporate the water to dryness, add a few drops 
of hydrochloric acid, and evaporate nearly to dry- 
ness, then add some distilled water, and pass a 
stream of sulphuretted hydrogen through it, when, 
if lead or oppe is present, a dark precipitate will 
take place ; but, if we want to know which metal is 
present, the precipitate should be got upon a small 
tälter and washed with sulphuretted hydrogen water, 
the filter dried, burned in a porcelain crucible (not 
in s pletinum one), then moistened with a little sul- 
phuric acid, and after standing some time distilled 
water should be added and a few drops of ammonia, 
which will give the characteristic blue colour if 
copper is present, and by evaporating off the 
ammonia and adding a little potassic ferrocyanide, 
a brown precipitate of ferrocyanide of copper will 
rtake place. 

To test for lead, the ash should be mixed with 
nitric acid, and some distilled water added. Sul- 
phuric acid produces a white precipitate; chromic 
acid a yellow precipitate, as does also iodide of 
potassium. The soda is best estimated with a stan- 
dard solution of oxalic acid or sulphuric acid made 
of such strength that each division of the burette 
shall neutralise one grain of carbonate of soda. 

When antimoniate of potash is added to a solution 
of soda a precipitate is formed (but when carbonate 
of potash is in solution it prevents its precipitation) 
of antimoniate of soda, or the water may be evapo- 
rated to dryness, and the residue weighed if sensibly 
alkaline, which will give results near enough for 
ordinary purposes. 

Lemonade: The adulteration consists of sulphuric 
acid and tartaric acid. Sulphuric acid forms, with 
chloride of barium, a white precipitate of sulphate 
of barium. Tartaric acid is best detected by addin 
excess of acetate of potash and a few drops o 
alcohol, and stir with a glass rod. Lime-water 
added in excess produces a white precipitate of 
tartarate of lime soluble in chloride of ammonia. 
Lime-water added in excess to citric acid does not 
produce a precipitate until the mixture is boiled, 
when citrate of lime is deposited. The precipitate, 
on cooling, will be partly re-dissolved, citrate of 
lime being more soluble in cold than in hot water. 


Ginger Beer :—This is sometimes made by forcing 
atmospheric air or carbonic acid gas into the water, 
and adding tincture of capsicum. The adulteration 
can be detected by evaporating to dryness, adding 
alcohol, and applying the tongue. The hot blister- 
ing taste of capsicum is very different from the 
milder taste of ginger, and if a little of the dried 
residue be diffused upon a glass slide with water, 
and examined under the microscope, particles of 


cuyenne will sometimes be seen. 
Albert Smith. 


A NEW BEEHIVE. 


14643. |—May I call the attention of your excel- 
lent bee master, Mr. Travis, to the followin 


| description of a bee hive which has been paten 


this year in the United States by Mr. Macy, of 
Lamington, Somerset Co., New Jersey? Will Mr. 
Travis give his opinion of the new hive? It will be 
readily seen from the engraving that, among other 
improvements, the honey-boxes are easily accessible 
for examination or removal. Among other new fea- 
tures are removable shades for excluding rain and 
sun, and a feeding trough so constructed that it 
may be supplied by an attendant without risk of his 
being stung. Three forms of the hive are illus- 
trated. In that marked 3, there is a central box, 
on each side of and above which are grouped the 
honey-boxes. The bees have access to the latter 
through openings having swinging covers. The 
hive may be a box, or it may consist of frames com- 
posed of slats suitably arranged and held together by 
clamping bars. The exterior walls of the hive are 
connected at the angles by hooks. This allows 
either end, or the front, back, or all sides, to be 
removed without disturbing the other parts of the 
hive or honey boxes, so as to inspect, remove, adjust, 


— 


or replace the latter. Hive 3, in the engraving, has 
honey-boxes on top and on both sides; hive 2 has 
them on top and on one side; and hive 1 on top 
only. Surmounting the hive is a peaked roof, which 
is lifted off befcre removing the detachable sides. 
At A is a screen, consisting at a light frame covered 
with muslin or paper, which serves to protect the 
hive from the heat of thesun. The shield, B, pro- 
tects the entrance from rain or moisture. At C is 
the feeding trough. Ligurian. 


SEPARATION OF THE PLANETS 
FROM THE SUN. 

14644. —Ix the article which appeared in p. 439 of 
this volume, Prof. D. Kirkwood speaks of the planets 
having been separated from the solar mass.” 
That they once formed parts of it, and were after- 
wards detached from it with an initial velocity equal 
to that of a particle in the sun’s equator at the time, 
and arising from his rotation, has certainly been a 
favourite hypothesis ; but no sort of proof has ever 
been given of it. On the other hand, if we treat it 
in the same way that we do the theory of gravity, 
we shall find that it is quite impossible to reconcile 
it with facts. For, knowing the time of the sun’s 
rotation at present, we shall easily be able to find 
what it would have been at the supposed time of 
detachment, when its radiance was equal to that of 
the earth’s orbit, and this will give us the initial 
velocity; and hence we shall have all the data 
necessary for calculating the elements of the orbit. 
And if these are found to agree with observation, it 
will be as strong a confirmation of the hypothesis as 
the observed motion of the planets are of the theory 
of gravity. But if, on the other hand, they totally 
disagree, it may be fairly said that the hypothesis 
breaks down. 

Let v be the velocity with which the earth com- 
menced its independent motion at a distance, a, 


from the san’s centre, which distance is also equal 
to what the sun’s radius was at the time. Also let 
A be the major axis of the orbit which the earth 
would describe under the circumstances, and which 
we wish to compare with that of its actual orbit. 
Then, by the theory of central forces, we have 


Now the velocity of a particle in the equator will be 
equal to the cireumference divided by the time of 


rotation, {—that is, v = ara 
2 a 
Also, if T be one year, we shall have « = — * 


Substituting these values in the equation for A, we 
shall find, after a little simplification, 


— Ae 
ee Ey, 
42 
Also, if ti and a, be what ¢ and a have become now 
that the sun has shrunk to his present dimensions, 


it is easy to show that £ = Č tı; the last equation 
then becomes a 


ee 7A. 
Ar 
24.2 


a° t 
But the value of 2 is about Pick and that of 7 about 


1 
14°4 ; and this will finally give A = 1:00245a. We 
shall also find that the eccentricity is 9975. 

Let us compare these results withfacts. We find, 
then, in the first place, that the orbit, instead of 
being nearly circular, is considerably more eccentric 
than even that of Halley’s comet. One would sup- 
pose that this was a sufficient condemnation of the 
hypothesis; but if any further disproof is wanted, 
we may say that, in the second place, the earth at 
its perihelion distance would be less than the sun’s 
radius, so that it would fall into the sun again. 
This is easily seen thus: since d is the aphelion 
distance, and A the major axis, the perihelion dis- 
tance is A — a, or 00245 a, whereas the sun’s 
radius is 0048 a. 

Again, the time of the earth’s rotation about its 
axis at the time of detachment would be the same 
as that of the sun at that time de., about 25 x 207 
days,—and its radius must have been at least as large 
as that of the orbit of the moon; for the same 
hypothesis which says that the earth was detached 
from the sun says also that the moon was afterwards 
detached from the earth; and, therefore, now that it 
is supposed to have shrunk to less than a sixtieth 
part of its original dimensions, W time of 


rotation ought to be about 5 ta, or about 87 


days. The above results are only approximations, 
inasmuch as we have supposed that the masses of 
the earth— Venus and Mercury—may. be neglected 
in comparison to that of the sun, and that of the 
moon compared with that of the earth. Still they 
are exact enough to show that the actual motions of 
the earth are so utterly unlike what they ought to 
be according to the detachment hypothesis as to make 
that idea wholly untenable. 

In conclusion, we may compare—or, rather, con- 
trast—the proceedings of those who put forward the 
view, either new or second-hand, with that of 
Newton, who forthwith set himself to work to see 
whether the observed motions agreed with what they 
ought to be according to his new theory of gravity ; 
whereas the former will not take the trouble to 
attempt anything of the sort—but, nevertheless, 
expect us to take their word that it is so. 

W. G. P. 


RAINBOWS, &c. 

[14645.]—Ir ap that Mr. Webb (letter 14591, 
p. 470) finds a difficulty in accounting for the non- 
coincidence of the real arc and its image in the 
water. It would be indeed unintelligible if they did 
coincide. Let me tell him that it requires no very 
high knowledge of mathematics and optics to 
account in the most satisfactory way for the grand 
spectacle he saw. 

His remarks about the direction of the electric 
flash being perceptible are to me most interesting. 
Again and again has the flash appeared to me to 
rise distinctly from the ground to the cloud. Only 
lately did I witness, with a friend, three simulta- 
neous forks strike upwards from the ground, appa- 
rently a mile or so apart. Did it not seem to present 
so many theoretical difficulties, I should never dream 
that my eyes were deceived. Accinctus. 


(14646.|—Mr. WEBB’s testimony (p. 469) is con- 
clusive May I add my observation? Early last 


month I distinctly saw the reflection of a rainbow in 
the river Derwent (Derbyshire) before seeing the 
rainbow itself. 


the original. 


The reflection drew my attention to 
Arcanum, 
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A METHOD OF SOLVING PROBLEMS 
IN MAXIMA AND MINIMA. 


(14647.J—ON p. 296 (letter 14413) of the ENGLISH 
MEcHANI€C for 31st May, I notice an article from S. 
Stokes on Maxima and Minima. It is only an 
algebraic way of treating geometrically certain 
problema involving one variable. Substituting y and 
z for z and equating is simply supposing the func- 
tion to have two maxima or minima values, which 
must be equal. After equating and reducing, I 
remark there is no necessity, except to complicate 
the process, to substitute x + d for y, and x d for 
z, and afterwards assume d = 0; but, after the re- 
duction, at once replace y and 2 by x, when the 
solution is effected. 


To illustrate the foregoing, let it be required to 
inscribe in the triangle, A BC, the greatest rectangle. 
Suppose A D the altitude, and E F G H the rec- 
tangle sought, and let J K M L beanotherrectanyle, 
such that J be very near E. Join O K, OJ, then 
the triangles, E J O and E J K, are evidently 
equivalent, proving that K O is parallel to A B. In 
the limit, when J coincides with E, and K with F, 
the figures, A E K O, E B K O, are parallelograms, 
and A B is bisected in E. Hence the parallelogram 
or rectangle at half the altitude is the greatest. Mr. 
Stokes's method now follows. Let = AD, a = 
BC, and z = required altitude of the rectangle; the 


a 2 
area = | (a x — x2), then a y Ey? = az — 
œ 


« 
: 22. Hence K =y +z. Replace y and z by r, 


tben a = 2, and xv = 1 Note: J K ani E F in 
the diagram are y and 2. The algebraical solution 
of such maxima and minima is very simple. Thus, let 


© («x - r?) = u, 
a 


8 2n au _ 
then (x — 3} a) å í (sr) 11 


y = belly ee cee f 
* bea ( u) 
Here, evidently, the greatest value of u is 


“= = half the area of the triangle, and z = } æ as 
before. J. F. W. 


MINOR 9th AND DIMINISHED 7th. 


[14648.J—I THINK Mr. Ballard is quite right in 
regarding the chord G ECR Bb as a diminished seventh. 
I think it can be no other than that chord in second 
inversion. I don't see how it can be made out a 
ninth, I think there can be little doubt that C$ is 
the root, giving us the chord CZ EG BA, or in sol-fa 
nomenclature, de, m, s, ta. This chord is no 
stranger —it is frequently met with. Although, as 
Mr. Ballard says, it belongs to the minor mode, it 
is frequently met with in the major; sometimes tho 
second and fourth are sharpened DEFEAC (re, fe, l, a; 
sometimes it appears as PEACE (fe, l, d, ma). It 
consists of three minor thirds, and thus differs from 
& minor or dominant seventh, which is made up of 
one major and two minor thirds. It is a very flexi- 
ble chord, and “ exceedingly rich in its resources 
for modulation.” For instance, take the one now 
before us. By merely lowering BË to A, we get a 
dominant seventh in first inversion — C#EGA 
(de, m, s, I), giving us a smooth and agreeable 
modulation into D major, DDFSA (r, r, fe, 1), not 
to of the inharmonie changes of which the 
diminished seventh is capable, which may be an 
interesting study to the theorist, but one of little 
practical use. C. 


MUSICAL TONES. 


[14649.1-I wouLp beg Mr. Jackson to take for 
granted that Iam acquainted with all the clemen- 
tary, and something more than elementary, litera- 
ture on this subject; were it not so, I should 
hesitate to handle the subject at all. On the con- 
struction of the diatonic scale, such as Mr. Jackson 
believes in, I can only say I have avery decided 
opinion that he is on the wrong track, and following 
a blind—or shall I say a deat r—guide, for this, 
among other reasons, that it is a question simply 
and entirely for the ear, and not of figures. When 
he says, ‘‘I have yct to learn the simple, wall- 
ascertained, indisputable fact that the ratios of the 
scale are the same in every key, I presume he is 
talking of the tempered scale of the keyboard. If 
he refers to the absolute truth of the scale of the 
fine singer and violin player, then he does not see that 
he is begging the question I am disputing, and he 
forces me to ask: Can Mr. Jackson say from his 
own knowledge that the exact ratios of the notes of 
the major diatonic seale have ever yet Leen experi- 
mentally ascertained, or even attempted to be ascer- 
tained, in any other than the key of C major, from 
the time of Huyghens down to the present day. 

If Mr. Jackson cannot give name and time, and 
refer me to volume and page, then ull I can say is ho 
is arguing upon mere assumptions. He suggests 
that it is for me to ascertain by the eiren whether 
the laws laid down by the musical theorists are right 
or wrong ; on the other hand I humbly suggest that 
it is unpardonable in the theorists to have attempted 


to lay down laws, professors of physics as they are 
and having facility of accesa to expensive instru- 
ments, if 1155 bave not alrendy been at the trouble 
of measuring the relative vibrations of the notes of 
the scale in other keys than that of C major. If 
they have already done so, then Mr. Jackson can 
refer me to records of the experiments, and I will 
at once confess myself silenccd. Can he do so? We 
shall see. H. C. K. 


AUTOGRAPHY AND COLLOGRAPHY. 

14650.) Von correspondent “ Selim ”?” (p. 475) 
has jumped at conclusions I think. He has found a 
specification, with the name Pumphrey attached, 
also my name in connection with some remarks on 
the above subjects. He concludes that the abstract 
of the Fpecitication he gives has reference to what I 
referred to. Inthe abstract given there is nothing 
about collography or writing from glue, but a pro- 
cean with aniline ink, in which a writing is made 
with n special ink, and it is printed from by the 
diffusion of the ink on the opposite side of the paper, 
so that there is always, as it were, the thickness of 
the paper between the original and the copy, and an 
absolnte fac-simile is not possible. In the collo- 
graphic process an ordinary writing is brought in 
contact with a moistened glue or gelatine surface, 
which takes a perfect impres- ion of the paper and is 
instantly ready to be printed from, and it is often 
quite diilicult to tell which is tho original. 


In due time the specification of this process shall 
be sent you, and your correspondent will then see 
that the specification of J. Pumphrey for auto- 
graphic printing (called the fifty-fold writer), and my 
process of autopraphic printing, which I call collo- 
graphy, arc quite distinct. 

Alfred Pumphrey. 


[We did not understand our correspondent to 
refer to the process invented by Mr. A. Pamphrey, 
but rather to give an abstract of the specification 
quoted and to ask a question as the kind of paper to 
be used.— Ep.] 


A New Method of Determining the Heat 
Value of Fuel. — With regard to the important 
question of the heat value of fuel, it bas been proved 
that conclusions from the results of elementary 
analysis are very uncertain, and, also, that little 
reliance can be placed on direct cvaporisation expe- 
riments. In a recent paper in Die Chemische 
Industrie, De. Weyl points ont the faults of these 
methods, and recommends, as preferable, decom- 
position of the fuel by dry distillation and analytical 
determination of the solid, liquid, and gaseous pro- 
ducts of decomposition. In this method the acci- 
dent of too small a sample being used is avoided, as 
also too great pulverieation and drying at bigh 
temperature and the decomposing action of atmo- 
spheric oxygen, which is therewith connected, and 
the whole of the coke is weighed, and its earbon, 
hydrogen, and mineral constituents determined. 
The water, tar, and gas that are formed are 
measured, and their heat of combustion ascertained 
with the aid of data that have been supplied by 
Favre and Silbermann and Deville. The final 
result will, of course, exceed the true combustion 
value of the coal by the amount of heat equivalent 
to the work of decomposition into coke, tar, and 
gas. The decomp sition of the coal should be done 
as quickly as possible, and at a high temperature. 


New Fire Fngines.— The Metropolitan Fire 
Brigade have just added to the plant of the new 
chief station, in the Southwark Bridge road, two of 
the most improved form of light steam fire-engines, 
specially suited for rapid transmission to a fire. 
These engines were tested on the premises of the 
makers (Mestre. Shand, Macon, and Co.), in the 
presence of Captain Shaw aud bis officers. Various 
improvements have been introduced; by means of 
those in the boier steam was raised from cold 
water to 100lb. on the square inch in 63 minates, 
this being an accelerztion of time by abont three or 
four minutes as compared with the engines pre- 
viously in use—a most essential point, considering 
the necessity of bringing a jet of water to bear upon 
the firein the shortest possible time. The increasing 
height to which warehouses and public buildings are 
now carried in London rendering it necessary for 
increased pressure in the water jet, has been met in 
these engines by an increased area of steam cylinder 
as compared with the water cylinder, wuile tbe dift- 
culty of the man in charge of the jet being able to 
shut it off entirely to avoid unnecessary damage by 
water, or from other causes, without the round- 
about way of sending a messenger to the engine, 
which may be in auother street, has been met by 
the adoption of a patent self-acting apparatus by 
which the jet may be entirely closed at tue building 


on fire without interfering with or stopping the | be 


working of the engine. This is accomplished by a 
special bydraulic safety-valve regulated by a spring 
balance, which allows all excess of pressure to be 
relieved by passing the water to the suction-pipe. 
The firat of this improved form of engine bas been 
sent by the makers to the Paris Exhibition. 


REPLIES TO QUERIES. 


——>oo— 


„ In their answers, Ocorrespondonts are ro- 
ectfully requested to mention, in each instance, 
the title and number of the query asked. 


[22020] — Blectrotyping in 15 or 18 Carat 
Gold.—I thinx Os makes a mistake when ho 
says dissolve the po (alloyed with silver) in nitro- 
hydrochloric acid. Does he not know that the 
hydrochloric will throw down the silver as chloride ? 
Perhaps if the bath were made up by the following 
process he might succeed: — Take a solution of 
cyanide of potassium in distilled water—say, loz. to 
a pint of water—attach an anode of 15. carat gold, 
and cathode of same, and immerse in bath till, on 
removing the cathode and replacing with a silver one, 
it received a deposit. Of course the solution must 
be kept hot. Battery power must be low.— R. H. 
THOMAS, Fermoy. 


(33034.]—Staining Wood Sections.—The utility 
of staining wood sections is very doubtf 


al, as it is 
only with some varicties that the * diversity of 
the structure ” is brought out by its means. if 
your correspondent wishes to try the effect he cannot 
have anything better, cheaper, or more ready to his 
hand than the aniline dyes.—N EMO. 


33054. |—Sulphuretted Hydrogen.—I can only 
infer from Mr. Grey's reply (p. 476), that my system 
is a more delicate ‘* gas-poison-meter ” than his; the 
canse being probably that he has a robust constitu- 
tion, while mine is anything but that. My conten- 
tion is that the books do not sufficiently warn 
students of the harm that may be done by such 
bodies as HS, H. N, HNO; HCl, CO, HF, E, P. 
H, As, and, in fact, most chemical substances, espe- 
cially those that easily volatilise.-—DAGHBERT. 


(33106.]—Coal Waggons.—I have never seen 
any 6-ton wagons made to carry coal, except to use 
up old iron, old ‘wheels, &c. These are let out on 
hire, at about 3s. 6d. per day, till paid for. It would 
soon ruin a man to buy or hire 6-ton waggons if he 
wanted to convey any great quantity of coal. For 
instance, let us suppose twenty 10-ton wagons to 
hold 200 tons of coal, twenty-five 8-ton waggons to 
hold 200 tons also; here we want five more 8-ton 
waggons to carry the same amount of coal, and the 
difference in the price is so light that it is in favour 
of tho 10-ton. Again, it would take thirty-three 
6-ton waggons to hold 200 tons; so it will be readily 
seen that these will not answer for ng coal. If 
the work is to be good, the we hooks, 
&, should 


get mixed with 
should advise 


irons to carry 
body of waggon, and rubber ings to draw-bar. 
If made in this way they will repay the extra 
expense by requiring very little repaire.—CHELT. 

(33159.J—Locomotive.—In reply to A. Broad- 
bent, whose answer appeared on page 451, the word 
„diaphragm was a mistake—it should have been 
diagram.“ The engine A. Broadbent mentions 
is not the one I saw. I am unable to give full 
dimensions of it because I only saw it pass metwice, 
and I saw no name on it. The Monmouthshire 
Railway and Canal Company had it for heavy trains, 
and from what I could learn it was not suitable for 
its work. As nearly as I could it would be 
about 40 tons: cylinders, about 14iu, diam. ; wheels, 
8 in number, 4ft. diameter; one fire-box, one door, 
side bunkers, and side tanks, the driver standing one 
side and stoker on the other side. Each end is four- 
coupled, and two sets of motions, two regulators, 
and twe wheels for reversing. Driver can work 
either end. independent of each other. I think it is 
built by Dubs and Co. I should like to obtain some 
particulars and results of working. It was in 1870 
that I saw it. The engine referred to in the second 
paragraph is one with the driving axle over the boiler. 
I should b: glad to obtain some information about 
either of them.—W. H., Salford. 

£83140. |—Bheave.—** Underground must say of 
what the sheave is made, and in what part the hole 
is, before he can obtain a useful answer.—NEMO. 

(35161.]—Electric Bells.—What would be the 
necessity for making a special form of Léclauché for 
use on board ship? However, W. R. S.” could 
easily obtain the best answer by writing to the 
manufucturers.—J. M. 

(33167.]—Steel Watch Chains.—They must be 
japanned—that is, the varnish burnt on in a proper 
stove. —ObERHOF, 

[33168.]—Foundry Coke.—There is a fairly lo 
article, with illustrations, in Ure’s ‘ Dictionary. £ 
me also Percy’s ‘* Metallurgy of Iron and Steel.”— 

EMO. 
33170.]—Outrigger.— About 30ft. long, 20in. 
am; but Torpedogo' should try several boats, 
ane Pudigg one that suits, take its measure.— 


(3178 T Restoring Gilded Organ Pipes.—The 
battcra must be rounded out by hammering ona 
mandrel with a mallet ; then either strip the gilding 
off or re-gild.—H. G. 


Jury 26, 1878. 
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(33198.]—Brakes.—The brake which is put on by 
the “air rushing up the chimney” is the Smith 
vacunm.— Essar, 

$8198.]—Brakes.—A Passenger. on p. 352, 

about “a brake which is most disagreeable.’ 
says the air rushes up the chimney, e 
a dreadful noise, and as soon as the train stops it 
recoils about 2 yards.” From the first part of the 
description there is no doubt that the b to which 
Aà Passenger refers is Smith’s vacuum brake. 
The dreadful noise is caused by the steam rushing 
through the oe into the chimney. This creates 
a vacuum in the brake pipes, and in the collapsing 
cylinders or sacks; the atmospheric pressure then 
causes the cyliuders to collapse, and apply the 
brakes. The recoil spoken of is not any fault in the 
vacuum system, and does not occur when a train 
is fitted throughout with a continuous brake. It is 
caused by the brake being fitted to the engine, or 
to the front part of the train. As soon as the 
ing portion of the train is retarded, the unbraked 
portion causes the buffers to be greatly compressed. 
n the train comes to rest, the buffer springs, of 
course, d or recoil, cansing the rear carriages 
io fan beak: This, it will be seen, is not only dis- 
agreeable but dangerous to the passengers, and I 
have myself seen people thrown down on the platform 
from this canse, I have also known the recoil to 
be so violent that even couplings and draw-bars 
have been broken. This is always cited as another 
reason why the whole of a train should be fitted with 
a continuous brake. The Sanders’ vacuum brake 
has an ejector upon the engine, and makes the same 
noise as Smith’s, the only difference being that in 
the Sanders the disagreeable noise is made before 
the train starts, and in Smith’s when it is stopping. 
+C, E. 8. 

388205, —Automatio School Bell.—I doubt very 
much whether a large school bell could be rung by 
an electrical arrangement. It would be better to 
have a large gong.—H. M. 

(33207.]—Capital Investment.—At the recom- 
mendation of “Penance Point,” I bave procured 
tables of life annuities from the National Debt 
Office, but fail to understand them. Ex. £100 stock, 
including the next dividend in the 3 per cent. Bank 
Annuities, is stated to yield on a single life annuity 
£3 10s. 4d. to a male person of 45 years of age 
* when the average price (query, how averaged ?) of 
£3 per cent. stock yields a rate of interest of £3 168. 
per oent., or £6 7s. 5d. when yielding a rate of 
interest of 3 per cent.—7.¢c., I suppose, when standing 
at par. Whatis understood under £100 stock? Can 


' this be bought for less than £100 sterling? Will | Lo 


£100 sterling (money may be paid in lieu of stock), 
more or less, purchase the same annuity ? What is 
meant by £3 186s., £3 15s., &., per cent.? Is the 
unit or pound Sterli supposed as divided into 16 
parts? t is about the price of £100 3 per cent. 
stock (consols?) at present, including the next 
dividend? Why is the annuity for same amount of 
stock less to females than to males? ‘“‘ Penance 
Point” will oblige by explaining and working out 
an example for practical use, As to building socie- 
ties, I find that some of them offer interest of 5 per 
cent., and others (including bonus) of even 8 per 
cent., and a discount company as much as 7 per 
cent., at 3 months’ notice. Allowing for the cost 
of establishments and of management, &., these 
deposits must, one would think, be employed at very 
high rates of interest, and must necessarily, there- 
fore, be somewhat mecca tive: On the other hand. 
to sink one’s capital in an annuity for a rate of 
interest only a little in excess of what can be ob- 
tained upon good forega Government stock (Pras- 
sian, for instance, yielding 4°17 per cent. at present 
ice), and nothing in excess of American stock and 
ome deposit banks, seems rather short-sighted, and 
not making due use of one’s means. Doubtless the 
rate allowed in the ease of annnities is based upon 
average mortality tables ; but, ail, the uncertainty 


-of lifo is prover and the work of years might be 
me in as days. I should have thought 
that some home City loans would have been aafe 


and remunerative, or that, at any rate, colonial City 
loans could have been recommended. Can any fur- 
ther advice be given in this matter? Brokers and 
bankers, I find, neyer actually advise investments 
in this or that, but confine themselves to laying 
before you their list, leaving the selection to your- 
self. life annuities vary, when once taken, 
according to fluctuations in price of stock, or is the 
annuity for ever a fixture, as at first 
arranged PAN ENGINEER. 

{33214.]—Brass.—Has “‘ A Sheffield Blade ” tried 
the effect of marya the quantities of zinc added to 
the copper? If he has brass, let him try adding a 
little zinc, and, if that does not prodace what he 
wants, try eSpper.—-E. M. 

(38218.J)—Leather Composition.—If the com 
answers to the description, it would be useful.— T. 


JAMES. 
33250.]J—High- Pressure Horizontal Engine. 


—The à m sbows that your ey was intended 
to work fairly with its former lo You find you 
can get the amount of er required with 

the boiler pressure on the piston, the engine remain- 
ing as before. “ lap” on the valve so as to 
cut off at 3 the stroke m has travelled, 


: 1 
say, S gin.) would effect a consi le saving, but, 
in addition, you would require to have all your 
pipes and cylinder well protected to prevent any 
se of heat by radiation. The most economical plan 


and makes | 


in the end would be to take out the 20in. cylinder and 
replace it with a 12in. (as advised in my former reply). 
You will save the cost of the alteration in 6 months. 
Your feed-heater is a very good one, almost acting 
as a condenser.— LANCASHIRE FITTER. 


33304.]—Old Tin Goods.—The presence of tin 
and lead would be most objectionable in melting 
down tke metal, and at any rate malleable scrap is 
almost useless fer melting purposes. Repeated 
attempts have been made to recover the tin, dis- 
solving it off by means of hydrochloric acid or 
caustic soda, but in most cases with but doubtful 
success, At present a company near Swansea, South 
Wales, has commenced recovering the tin by a new 
method recently patented, The residual scrap iron, 
after removal of the tin, may be used for precipita- 
tion of copper, but is not so valuable for this pur- 
pose as clean new scrap; the metal is so honey- 
combed by the treatment, that a much larger sur- 
face is exposed to oxidation.—H. B. F. 

(38317.)—Carbonate of Lead Manufacture.—I 
suppose by this is meant white lead, and commercial 
white lead is not carbonate of lead alone, but a 


which the undeground works 


the same at all times, and that, supposing this to 
have been laid down on any map or survey, the same 
line would be found at any time by the angle of 
variation which the needle makes with it (as might 
be known for such time and place) being 

off and applied. Although, then, the angles at 
rks have been carried out 
would not be the same with respect to the needle, 
they would, I presume, be the same now as then in 
respect to the true or sun meridian, and thus th 
might be re-plotted out from this latter line, an 
the present magnetic meridian laid down and worked 
from. Is this correct? There remains, however, 
still the difficulty of determining the true meridian 
for any given place or spot. This is known with 
sufficient exactness for certain principal places; but 
as Mr. Lancaster shows, there is a difference 

2° 90 between London and Dublin, and doubtless, 
therefore, to be correct, it requires determining in 
each case, especially if-distant from places for which 
it is known. Is there any simple way of doing this, 
with or without the assistance of the miner’s com- 
pass or dial? Incorreotnass in a work of this nature 
would be productive of great pecuniary loss.— 


mixture of carbonate and hydrate. It is owing to | E. W. A. 


the presence of the carbonate that white lead pos- 
sesges such opacity, while it is due to the hydrate 
that its covering qualities are so good. It is the 
absence of the hydrate quite as much as any crystal- 
line structure of the carbonate, that renders a white 
lead prepared by precipitation with a soluble carbon- 
ate almost useless. Ins of extracting the 
carbonate of lead, proceed by estimating the total 
lead, then estimate the carbonic anhydride, satisfy 
this with lead, and the l in excess calc 
hydrate. “J.M.” will only be misled by the answer 
of A. E. Menke to a similar question. Barytes is 
almost the only adulterant which can be used with 
white lead, as it alone combines cheapness, weight, 
and purity of colour. When chalk is mixed with oil 
the whiteness is at once lost—e.g., putty—and for 
this reason whiting can never be used as an adalte- 
rant.—H. B. F . 


[98821 and 33448.]—L. and N. W. R. Mngines.— 
Isabella, 403; Hardwicke, 790; Princess Helena, 
1.517; Abererombie, 1,525. The above are all Rams- 
bottom’s coupled 4-wheel, cylinders 17 x'24. The 
first 3 are stationed at Birmingham; the 4th was, 
when I saw her last time, at Crewe on No. 8 link, 
working to Ramy, Liverpool, &c. Trent, 830, is 
the same build, has no cab, and its cylinders are, 
I believe, 10 x 24, wheels 6ft. Gin. Sheis at Stafford, 
running to Birmingham, Rugby, Manchester, &o. 
Sphinx, No. 2,156, is at Oxford, running daily to 
ndon. She is Webb's build—6ft. wheels, same as 
Baltio, 2,151; Atlas, 2,160; Sgm, Unicorn, &o. 
Brene in Abergele accident (No. 291), Prinee of 
Wales, now being repaired, and will again commence 
on Irish mails when fresh from shop. Harrow 
accident, engine Shelvey had was 850 Columbine 
(pilot) ; train engine, 833 C the driver of which 
now runs Princess Beatrice. append a list of the 
new coupled engines built by Webb as they may 
prove useful to some :— 


857 Prince Leopold 45 2,175 Precedent (15) 
858 Sir Salar Jung (15) | 2,176 Robert Benson (26) 
859 Yakoob- Khan 


00 2.177 Edward Tootal (26) 


860 Merrie Carlisle (15) 2,178 Pluck (26) 
861 Amazon (8) 17 tience- : 
862 Balmoral (8) 2,180 Perseverance (26) 
863 Meteor (8) 2,181 Buffalo (15) 
864 Pilot (8) 2,182 Giraffe (15) 
800 Envoy (8) 2,183 Antelope (1) 
$86 Courier (8) 2,184 Reynard (1) 
867 Disraeli (8 2,185 Alma (15) 
868 Condor (8) 2,186 Lowther (15) 
-869 Llewellyn 9 2,187 Penrith Beacon (15) 
870 Fairbairn (8) 2,188 Chillington (15) 
871 Poserpine (6) 2,189 Avon (15) 
872 Wizard (1) 2,190 Princess Beatrice 
883 Phantom (6) (15) 
890 Sir Hardman Earle | 2,191 Snowdon (1) 
26 2.192 Caradoc (I) 


(26) 
1,105 Hercules (6) 2. 103 Palopian (10) 
1,177 Pinoess Louise (15) 2, 194 Cambrian (1) 
Those marked (1) are stationed at Eusten ; (15) at 
Crewe; (6) at Northampton; (26) at Liverpool; 
(8) at Rugby. I am not quite certain of Nos. 859 
and 860 ; the others I have seen, and know they are 
correct. The engines which have gone to Crewe for 
repairs have the arms of the company painted upon 
them ;—890, Sir Hardman Earle; 2,180, Persever- 
ance; 861, Amason; 862, Balmoral; 863, Meteor; 
and 868, Oondor. will, I expect, when she comes ont. 
I have not seen Sir Salar Jung for some time, and I 
1 not know an engine named American Isle.“ — 

GERIA. 


88842. —Magnetieo Meridian.—I am obliged to 
Mr. Lancaster for information hereon, so far as 
iven, and bope he or some other correspondent will 
with tho question in relation to the mining map 
referred to. I can understand that if the declination 
as in 1740 (16° 10’ W.) should have again come 
round—i.e., if it had been the same to-day as then 
the operation of recovering the position of the old 
underground workings would present no diffieulty, 
as the same lines would obtain; but, accordi 
Mr. Lancaster, the present variation is just 17° W. 
for London), or 0° 50’ more westerly thau in 1740. 
hough less than I had imagined, it still applies 

to my inquiry, “how to correct and adapt to the 
map in question, and its explanation would be prac- 
tically serviceable for any other greater or lesser 
variation, I assume that the trae meridian remains 


to | land than over the sea, and so the ball would 


[33351.J—Rifie Shooting.—There could be little 
if any practical difference in range between a shot 
fired over the land or over the sea ; but surely, theo- 
retically, it should go farthest over the land. The 
nearer a weight is to the centre of the earth the 
greater is the power of gravity. As the surface of 
the land is asa rule above the surface level of the 
sea, the weight to be projected would be less. over e 
go oe 
ther.—R,. P. G. 

[33360.—Willows.—In_ the autumn of 1880 
wishing to screen one side of @ piece of ground 

uickly, I procured some ceca willow poles, ` 

hey were about 6ft. long, and looked like broom- 
handles with bark on. ese I roughly pointed at 
one end with an axe, and then hammered into the 
clay soil with a mallet, placing a piece of wood over 
the top of the poles to receive the lows, and drivin 
them in a 2ft. They every one took,“ a 
when I left the place in 1872 were regular trees from 
20ft. to 30ft. high, and of corresponding width.— 
B. H., Solicitor. 

88869. — Stamping Foreign Goods, — Some 
three years back it was ible for an English firm 
to import into England articles made abroad and 
stamped with their name. The Custom-house 
authorities required that a member of the firm should 
make the necessary declaration before a magistrate. 
I do not know of any alteration in the law i 
ing such importations, but Puzzled” can obtain 

the information he requires from any Custom- 
houso agent, as such cases were far from an- 
common.—G. W. B. 

[33874.]—Steam Heat.—The pressure of steam 
over that of the atmosphere will be at 212° Fah., Olb. ; 
at 300° Fah., 531b. ; at 400° Fah., 2321b.—H. B. F. 


(33370.]—The Zodiacal Light.—This beautifal 
henomenon is by no means diffoalt to observe 
Sarine the evenings of March, and can also be 
observed in February and April. I even observed 
it on Jan. rd, 1878, but not satisfactorily. I give 
a list of all the occasions on which I have observed 
it this year :— 8 
Jan. 23, 1878. It must be zodiacal light. 
Feb. 18, rather well at 7h. 10m. 
28, Visible plainly at 9h. 20m. : 
March 2, Fairly seen at Sh. 30m. quite plain. 
4, Not pence od. 
5 Very bright a few ders Sp. v Piscium 
23, Pine; light excepti intense. 


25, ino. 
27, Not so fine as on 38rd and 25th. 
I believe that I observed it also on December 20th 
and 31st, 1877, and perhaps on December 24th and 
27th. If “ X.” wishes for a fuller account, I shall 
be happy to write to him, if he will advertise his 
address or write to me. Mr. Dennett considers that 
the zodiacal light is more intense than usual this 
ear (ENGLISH MECHANIC, March 15th, 1878).— 
AUGHAN CORNISH, Debenham Vicarage, Suffolk. 


(83389.] — School Board Education. —“ The 
Education Craze and its Results” is an anonymous 
work, and is supposed by some critics to be a satire 
on the utterances of certain ple—an attempt to 
make their views ridiculous stating them in a 
grossly exaggerated form. E. H. Gray (whose reply 
(p. 480) r remarkably like an advertisement of 

e book.) seems to take the matter seriously, and 
actually recommends the werk as sure to have a 
„most beneficial effect. Well, perhaps, it may 
“ benefit” those persons who co: ar the Education 
Act of 1870 to be a stupendous national folly.” It 
is difficult to see, however, how “ the small volume 
in question can contain “innumerable ”’ replies to 
examiners; and if Mr. Gray could be a boy again 
and would get a little knowledge of what a Board 
School really is and by attending one, he might 
learn in a striking way that such composition is 
there considered carelessly done. Here is an extract 
from the book :—“ It is a great mistake to imagine 


cases 
result 


to | that the soniy to read is any such inestimable boon 


as is preten In by far the majority of 

ractical experience shows that the only real! 
ls manifested in the . circulation of 
yest eases of unwholasome, pernicious, and im- 
moral productions—of works of the vilest tendenoies 
—their prevalent characteristic being open defiance 
of all religion, subordination, law, and order.“ 


the sim 


~ 


| properly.—J. LEWIS. 


` recommended, pat yes might 
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What have authors, publishers 


has a ‘‘ craze,” undoubtedly, and his friends shoul 
carefully keep pens and paper out of his way.— 
DaGHBERT, 


(33398.]—Leclanche Cell, &c.—By half filling 
the cells you get a action, and, as I have found, 
a very continuous one, and the screws, &., do not 
get choked up so soon as when the cells are nearly 
fall. As I suppose you really want to make a 
telephone with your 5in. magnet, you would require 
a bobbin with about 4 an ounce of 36 wire, and I 

advise you to use silk-covered wire for two 
reasons. First, and most important, because of its 
more perfect insulation ; and, secondly, its smaller 
bulk. Ferrotype-plate about 23in. diameter will 
work best.— W. J. CASTER. 


[38306.)—Organ.—“ E. W.” may get over the 
difficulty by cutting all the holes in the soundboard 
the same length in the direction that the slider 
moves, with the same amount of space between each 
hole. For the large pipes they should be extended. 
and for the small ones rather short. The soundboard 
“E has illustrated cannot possibly work 


(33402.]—Rough Powerful Battery.—About 
est battery you can make is the bichromate. 
You should have plates about Sin. x 3in., and use 
couples only. There is no necessity to have two 
carbons to one zinc ; one and one in a large battery 
will do all the work you want.— W. J. LANCASTER, 


18340. —Lens Grinding.—To grind and polish 
a lens out of rock crystal will be too much for an 
amateur to commence with. If you like to grind 
such a lens out of either flint or crown-glass, I 
will give you all the necessary instructions on your 
sending another query.—W. J. LANCASTER. 


. [83400.]—Oxygen Gas Bag.—Fold the bag as 
neatly as you can and wrap it in strong paper, and 
put in a warm place. On no account let it be put in 
a damp cupboard. When about to be used again 
blow it full of air with a pair of bellows ; then let it 
hang in a warm room for à few days.—W. J. Lane 
CASTER. 


[38412.]—Ooca Leaves.—Boil (or infuse) the 
leaves, strain, and evaporate until of a pasty or 
stiffer consistence. When required for use add 
water quant. suf. A iaid preparation to keep 
might made by adding sanitas, borax, or 
moons but either would, I imagine, be objection- 

E EMO. 

(38413.])—Hysteria.—I have known man 
cured by simply taking a cold sponge bath each 
morning. But if the case is of long standing the 

way is to pre yourself under a doctor in whem 
you have confidence, and follow his instructions per- 
sistently, not trying first one treatment and then 
another.—R. P. G. * a x 

(33413.]—Hysteria.—No drug can in particular be 
i r re iron, in combina- 
tion with a wgetable tonic, atrial. You had much 
better however, consult a physician. — E. 


between Rag is ran partly by Prece- 
dent class by Procursor class, also b 
1,518 class. Wi en should have specified whic 
Scotch mail he means, as different ones are ran. 

ifferently. I cannot answer the rest of the ques- 
tion.—ITzaEx. 

188415.—Pith Balls.—Get the pith out of elder 

sticks. You will be able to make good balls out of 
aticks an inch or so in diameter.—W. J. LAN- 
CASTER. f 


{39416.} -Regulating Heat of Gas, &. Some 
seven years ago a friend and myself devised a heat- 
regulator of the greatest simplicity, and although it 
was designed to regulate the heat of water for the 
purpose of artificial incubation there is no reason 
why it should not do for anything else. I have 
known this regulator to keep water at the same 
temperature within a degree for months. The regu- 
lator acta b expansion and contraction of a 
fluid (methylated spirits is the best) confined in a 
rigid metal chamber, a small portion of which is cut 
away and closed by a small diaphragm of vulcanised 
indiarubber, which acts ss a valve rising or falling 
as the liquid alters in temperature, 20 increasing or 
decreasing the supply of gas. The chamber must be 
quite full of fluid, and quite tight, so that the whole 
of the variation may tell on the valve. The chambers 
must be paced where the heat is required to be rega- 
lated e best way to regulate the beat of a gas 


would be to immerse the chamber containing it in a 


vessel of water, the heat of which could be regulated 
by inserting the spirit chamber in it. A is the spirit 
amber: a pieco of i B 


to heating lamp. The pipe should be screwed down, 
20 as partly to cut off the supply, when you have got 
a . you 5 whioh is will be 

-acting. D, gas from supply pipe. , aperture 
to fill chamber, closed with screw and washer. Fill 
with cold spiris, then place tho chamber in water at 
about the heat you will require; when ‘the spirit 


compositors, and | gets to the same heat screw up tight. F and G, 
‘the whole fraternity of bookmakers and sellers to | metal diaphragms to fix indiarubber. 
say to that? If the book is not ironical, 3 to keep pipe in place when set. The same apparatus 
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H, set screw 


may be made to regulate the heating power of a 
small furnace by regulating the supply of air. Shall 
ere give any further information if required. 


(33416. |—Regulating the Heat of Gas.— Make 
a rough thermometer (A), with one wire perforating 
its bulb, and another passing through its tube from 
the top, and ending at the point to which the mer- 
cury would rise in registering a temperature of 100°. 
Let this be placed in the air chamber, and its wires 
pat in circuit with a battery and a small electro- 
magnet. If the magnet be arranged as in figure, so 
pr oes armature u . oa ge ae oe 
stopcocks of gas lamp, the supply of gas 
regulated aatoniatinalle: The current of gas from 
main pipe should be sufficient to heat the cham ber 
to a temperatare somewhat higher than 100°, so 
long as the lamp stopcock is fully open. As soon, 


however, as the temperature in chamber exceeds 
100°, the mercury, rising in thermometer, comes in 
contact with the wire in ite tube, completing the 
electric circuit, and causing the magnet to attract 
its armature, and thus to partially close the stop- 
cock, and lessen supply to lamp. When the 
temperatare now falls below 100°, the mercury de- 
scends, the circuit is broken, the magnet ceases to 
act, and the stopcock is again fully opened by the 
action of the small weight, B. 
perature varying but a few degrees from 100° can be 
maintained as required.—C. P. C. 

(38419.]—Steam Tacht.— The cause of complaint 
is, I infer, the formation of deposit in your boiler. 
To obviate this, use the salinometer when going 
into sea-water, and on no account allow the water 
to exceed & in density; if it gets above this point 
blow out the brine from the surface. The density of 
the water ought to be taken every hour. By adopt- 
ing surface condensation, and at the same time 
compounding your engines, you ought to effecta 
saving of 25 per cent. You would get the same 
pra out of a smaller quantity of steam, whilst the 

iler would be fed with disti water, and would 
make steam as fast as wanted. Should there be any 
difficulty in raising sufficient s „ atin. pipe put 
into the funnel would easily overcome it. i 
these advantages are, heavy cost of alterations 
increased complication and weight of machinery, 
which latter would, to some extent, interfere with 


In this way a tem- | ® 


JULY 26, 1872s 


speed of ht. If any further information be 
required I shall be most happy to give it from 
practical experience. — LANCASHIRE FITTER. 

(33420.)—Nitric Acid Stains.—The acid stains 
cannot be removed if old, but if quite recent touch- 
ing the cloth with strong liquid ammonia might be 
of service.—C. J. LEAPER, 


To Mr. LAN- 
CASTER.—The best light you can have for spectro- 
ic, but as this is 


troubleeo 


cone, a 18 
placed of about 6in. focus; the light should then be 
so adjusted as to give a parallel a pen 
ould be cut o 


an t 


L 80 3 the is. 
the same diameter top and bottom, then a 
uired. This may be either a 

flint prism or a bottle prism to hold bisulphide of 
be an easy matter to 
arrange object lenses to ar a image npon the 
screen. To show bright lines it wi to 
in 


paini opposite side of lime ball, gradually rotate the 
lime isi 


until the metal is fuse its lines visi- 
ble. Bands, of course, will be seen when the spec- 
trum passes through vapour of any metal. W. 


J. LANCASTER, 

38422.]—Zincography.—Gum arabic is gene- 
rally used, but any clean gum, sueh as Austra- 
lian (which only costs about 6d. a pound), will 
answer equally well. This is an old recipe that I 
am in the habit of using, but the exact proportions 
are not very material :— Soak joz. of good galls in 
3 gills of water for about 24 hours, then boil, and 
atrain the liquid through muslin; next art Nb. ot 
gum or thereabouts into a quart jar, and fill up with 


water, When all dissolved it should be somewhat 
thicker than the so-called office sold in 
bottles. These two liquids should n be mixed 


together, and 3oz. of a strong solution of phoric 
acid added, when your gum will be re for use. 
After gumming up your transfer, the gum must be 
washed off again in about half a minute, and the 
plate kept damp by a sponge during the process of 
inking. I have mislaĩid my notes on anastatic 
process, but will hunt them up, and send particulars 
soon.—EENEST A. NUTH. 


Surrey Machinists’ Co., near 

8 Church in the Borough. Th 
dust and dirt refhoved from it; 
then the solution is rabbed in with the , and 


[33424.)—Water Raising.— You cannot raise the: 
wale other then by ladling ìt oas ol lower tank into 
er one. course, you may have a small pump. 
attached to upper tank, but the labour of pumping 
will be greater than that of lifting.—W. J. 
CASTER. 
(33424.)—Water Raising.—I would advise you 
not to attempt it, unless yoa are seeking a solution 
of that absurd mechanical problem, perpetual 
motion, in which case you will assaredly fail.—E. J. 
MARSHALL. | 


[33426.]—Chemical.—Miller says :—“ Iron pyrites- 
is not acted upon by cold sulphur or by hydrochloric 
acid, but ie rapidly oxidised and dissolved by nitric 
acid and aqua regia ; boiling oil of vitriol disselves it 
grad with evolution of sulphurous anhydride.” 
—W. J. LANCASTER. | 

[$34236.]—Chemical.— FeS: is soluble in sulphuric, 
nitric, and hydrochloric acids, but is, at the same 
time, decomposed by them, the Fe uniting with part 
of the acid to form a salt of iron, and the hydrogen 
of the acid combining with the sulphur of the iron to 
form sulphuretted hydrogen.—C. J. LEAPER. 


TS OF Boomer Enginos.—Odin is a Bloomer, 
has had a new boiler. I gave a description of 
them in No. 619, or thereaboute.—ITzarx. 


[$3433.] — Battery Carbon Blocks. — When 
cutting use plenty of sand and water. 
wheel cutter in lathe and good sand will help yoa 
much. The only method I have found work i 
joining broken carbons is to warm them well, press 
them as close together as possible, and cover the 
outside of the crack with sealing-wax. Take care 
that the carbons are well in contact before usin 
sealing-wax. Let the wax cover zin. on each side o 
crack.—W. J. LANOASTER. 

_ (88435.]—Gas Engines,—The following are eff- 
ciency resulte obtained by M. Tresca in experiments 
on various gas engines :—Lenoir’s double-acting gas 
engine, net efficiency at brake, 4 per cent.; Hugon’s 
gas engine, 4'l per cent.; Otto and Langen's atmo» 


st | spheric gas engine, 8 4 per cent.—JAN. 


CCC the buttons that 
“ B.” refers to are made 5 glue, which is 
u 


prepared by mixing a thick so n of glue with 


Jury 26, 1878. 
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tungstate of soda and hydrochloric acid, by means of 
which a N of tungstic acid and glue is pre. 
cipitated, which at a temperature of 86° to 104° F. 
is sufficiently elastic to admit of being drawn out 
into very thin sheets. On cooling this mass becomes 
solid and brittle, and on being heated is again soft 
and plastic. This new compound, it is said, can be 
used for all purposes for which bard rubber is 
adlapted.—AMEBICUS. 


88488.]— House Electric Alarm.— dog 
‘will be the best alarm you can have, for, although i 
is possible to connect up all the deors and windows 
in a house, it is more than probable that in less than 
& week some part will be wrong. If, however, you 
desire an alarm, you had better leave electricity out 
of the question, and work in the following man- 
ner :—Have bell wires payed out to front and back 
doors, all the windows, and connected to a main 
wire going up into bedroom, terminating in a detent 
connected with a clockwork alarm. Thus the wire 
could be attached to the detent at night. and be 
liberated in the morning. The ends on the doors 
would be like the pulls in a room, so that the open- 
ing of the door would liberate the detent, and you 
would be aware of the entrance of a friend.“ e 
window attachment should be so arranged that the 
lifting of the lower sash would move a lever similar, 
in fact, to the bell pull I have mentioned above. 
The stud in the lower sash should at once lift the 
lever, or, say, when not more than 6 inches open. 
Such an arrangement would be anent, and 
would not interfere in the least with opening and 
closing the doors and windows in the daytime. 
course, if you to go to the trouble, you could 
havea in the bedroom to each window or door; 
but I take it that, if one awakes, it would be only a 
work of a few moments to find our guest.“ — 
J. LANCASTER. 


[33439 ]—Painting Bath.— Mix wholly with var- 
nish, white lead for inside of bath; flake white 
for | cages. I mixed . of vermilion with a 
tablespoonful of oak varnish. I painted a sample 
tin box forwarded to the Editor with two coats, 
allowing the first to dry before the second was put 
on. The colours want well mixing before the brush 
is putin the japan. Clear varnish would be best 
for bright colours. Bat I only tried it for an experi- 
ment, having the varnish by me.—BARK TAN. 

The sample box sent looks very well; but we are 
not sure that the japan would stand hot water, as 
it would be required to in a bath.—Ey.)] 


[33440.)—Swelled Fingers.—TIodine is sometimes 
used for purpose you name, though it is difficult 
to say whether it would prove beneficial in your case. 
However, it is worth a trial —E. J. MARSHALL. 


{33441.]—Reflector.—Better line the waterproof 
with some non-conducting material, such as thin 
felt; otherwise you will havea deposition of moisture 
on the tubes, &c.—W. J. LANCASTER. 


188443. — L. and N. W. Engines.—2,177, Edward 
Tortal: 2,178, Pluck; 2,179, Patience ; 2,180, Perse- 
‘verance; 859, Merrie Carlisle. This last is the name 
which I fancy “Tamerlane” bas mistaken for 
American Isle. 857 is the first of the class. There 
are no re-built, at Jeast, passenger ones, between 872 
and 883. None of the 11 hundreds except Hercules 
have been re-built like her, for 1,177, I believe, is of 
Precursor class.—ITZAEX. 
(33448.]~ American Organ. — The items of 
** necessary ’’ expenditure can be reduced to very 
small dimensions. They are, for the board and reeds, 
a guinea; for the rubber cloth about 5s.; and keys 
which may be had from a guinea, say, up to 28. I 
it is desired to reduce the price to about the level of 
a £5 harmonium I dare say it might be done by 
getting similar quality keys at 16s., which would 
make the *' necessary items £2 1s., leaving £2 19s. 
for the case, wood. wire, glue, labour, &c. It would 
be advisable to buy ets, springs, &., which 
would absorb another 9s. The wood, leather, &., 
would probably cost £1, and another £1 for case, 
would leave 10s. to pay for the labour. But a one 
row is & a profitable instrument to make, 
tbongh it would be much superior to a £5 harmo- 
nium. I would not recommend anything less than a 
one and a kalf row, with the complete row voiced, 
when the half row can easily be imitated, or left 
almost as they are. It is well to remember that, 
with the exception of the atop action, practically as 

much work has to be done on a one row as on a 2}. 
which is the size I chose for giving directions, and 
with that yon need only buy the 4ft. set voiced, 

. copying them for the 8ft., and leaving the half row 
unvoiced with a stop labelled clarionet. A one and 
a half row, with an oct. coupler and a tremolo makes 
a very passable instrument at a moderate cost.— 
ORGANON. 

[33451.]—-W ater Power.—If R. E.” will state 
the greatest fall be can get by damming up the 
stream, or taking the water at a point higher up 
than his shop by means of a “ goyt,” I will give him 
the best advice I can on the subject.—LANCASHIRE 


R. 

188452.]— Management of Trains. —In workin 
a train there are three things to consider —the s ‘ 
the weight of train, and state of rails. With a very 
light train it may be pulled up in 200 s. By 
reversing the train receives a very powerful check, but 

distance as required 


it is impossible to estimate the 
by P. —J. Lewis. 


[33460 
pliable 


.J—Walking Sticks.—These may be mad 
by boiling, but the usual method is to bury 


Of | about it, you 


W. | has been long in use and has 


them in hot sand over a stove. The end of the stick 
is then pl in a notch of a board for the purpose, 


and the stick is straightened by straining and bend- | bood of Arras 


ing. Vide Vol. XXIV., No. 621, p. 557.—W. E. H. 


(38461.)—Turner’s Cement.—I think Singer’s 
cement would answer “ J. R.’s” purpose. It con- 
sists of 5lb. of resin, IIb. of beeswax, IIb. red ochre 
and 2 tablespoonfuls of plaster of Paris, all melted 
together.—C. J. LEAPER. 


ee e study of harmony is 
no exception to the general rnle—that, if the student 
exercises patience and perseverance, no master is 
necessary further than his textbook. Hile’s 
** Catechism of Harmony, Thorough , and 
Modulation” (price Is.) is a very cheap and popular 
work. There are many other works of the same 
kind, all ranging about 1s. in price, which may be 
of any music-seller.—J. B. OLIVER. 
F Poor Musician will, 
I think, find in How to Observe Harmony what 
be wants. The illustrations are in the sol-fa and 
staff notations, It is published at the Sol-Fa 
Agency, Warwick-lane, London.—W. W. H. 
(33464.)—Dirty Filter (Lipscombe’s).—Take 
the sponge out, and thoroughly wash it. That is all the 
cleaning you can give the filter, unless you can manage 
with hammer and chisel to hreak away the cement 
all round the inner cover without breaking the said 
cover. (I have tried to do so with 3 such filters and 
failed.) Then turn out the gravel (?), charcoal, &c. ; 
throw them away, pat in a fresh charge, and, while 
better renew witb animal! charcoal 
instead of the comparatively worthless wood ditto 
commonly used, and re-cement cover with hydraulic 
cement. I hope you will enjoy the task. If the filter 
y done any work on 
the water, you will probably observe (with eyes and 
nose) some interesting facts in connection with the 
spent charge. These filters are (or were) adverti 
as ‘self-cleaning ;"? which is either inaccurate or 
else the title of your query is a misnomer. You h 
better get a carbon block filter, Whioi yon can really 
clean; or, still better, one of Mr. Rawlings’ 
“ Excel” filters, which is the latest kind I bave tried, 
and se far with much satisfaction.— DAGHBERT. 


[38465.1—Acoustics.—1. The musical pitch of a 
sound does not perceptibly influence the speed of its 
transit. 2. It is ge unders that the 
higher the pitch the farther the sound travels—wit- 
ness the siren and railway whistle. 8. The length 
of a monocbord is influenced by the conditions of 
breadth and tension, and may vary from SO0ft. to as 
many inches. For lecture illustrations the greater 
length is selected, because the nodes or points of rest 
are then more palpable; but for sonorous effects 
alone a length of about 4ft. is as good as any. It 
may be taken that when a string is just within its 
breaking tension the tone is at its best. 4. The 
elasticity of a fiuid is calculated according to its 
compressibility: thus, the more resistance it offers, 
the ter is its elasticity; consequently water is 
infinitely more elastic than air; and, were its den- 
sity equal, sound would travel through it at an enor- 
mously increased speed. W. H. DAVIES. 


[88465.]—Acoustics.—1. The pitch of a sound 
does not affect the velocity with which it will travel. 
Sounds of high and low pitch will be conveyed with 
the same speed through the same media. 2. If a 
brass band ie playing in the distance you may hear 
the bass notes only, if they were produ with 
greater intensity than notes of a higher pitch; but 
you would never hear first the one and then the 
other. 3. The best length for a monochord is 3ft. 
4. Itis not either the density alone or the elasti- 
city aloue of the medinm throngh which sound 
travels that would determine ite velocity, but the 
ratio of the two, the relation the one bears to the 
other. The velocity of propagation is inversely pro- 
portional to the square root of the density, and 
directly proportional to the square root of the 
elasticity. — WIESENDANGER. 


[38478.]— Microphone and Phonoscope.—The 
sounds transmit by means of a microphone can 
easily be made audible to a large audience by simply 
meine as a receiver an ordinary Bell’s telephone 
firmly fixed on a stand or box, and fitted with a 
resonance tube of brass or thin sheet metal. If made 
of the latter it should have a tight fit to the lid of 
the telephone, and be of a conical shape, the wider 
orifice being at the further end, and about 10in. 
diameter. The length of the resonance cavity would 
then be about 18in. You would better buy a cheap 
phonoscope. They can be had at 2s. 6d., and show 
vou the principle better than any description would 
do.— WIESENDANGER. 


tlt EE Rheumatism.—‘' T. M.'s” heart has 
apparently been affected by his rheumatic attack, 
and he must avoid all exertion or excitement, mental 
or physical, for years to come.—GIMCRACK. 


(83479 ]—Poppy Oil.— The following informa- 

on on 1 of poppy oil, 11 ge and propèr- 
ies, as well as the cultivation of the poppy. ma 

of service to “A. G. E.“ It is extracted from M. Mal- 
parei “Treatise on Oils,“ in the Encyclopédie 

ret,” p. 127, et seq. :—* In commerce the name of 
poppy oil is given to an oil extracted from the seeds 
of the opium Boppy -i apaver Somniferum. en 
good these seeds should be dark, small, quite clean 
unctuous when crashed, and should have a decided 
taste of hazel-nuts. In Flanders they are sown 
between the 15th and 30th of April, and harvested 
towards the end of August. Poppies are also culti- 


rtised | those who grow medicinal herbs, as at Mi 


vated for the sake of their oil in the French depart- 
mente—Du Nord, Pas de Calais, in the neighbour- 
„ of i, of e, iu Alsatia, &c. 
The Count of Ourches has introduced the culture of 
this poppy in the Department du Loiret, where they 
sow the seeds between the Ist of September and the 
Ist of October, or, if the season be unfavourable at 
this time, in February, March, and April, in rota- 
tion with toes, after which they sucoed v 
well, Each acre of ground requires about 54 poun 
of seed to sow it. The white poppy grows to a 
height of about bft., and uces fine large flowers, 
whieh are followed by the ca „ in which are 
contained the seeds. Every 5lb. of these seeds will 
yield 11b. of oil on an average; but Count d’Oarches 
has su ed in extracting llb. of oil from Sib. of 
seed, which is tly in excess of that usual 
obtained in Flanders. Pure poppy oil is less visci 
than most other oils; its colour is nearly white, 
with a very slight tinge of yellow. It is inodorous, 
has a slight taste of almonds, and does not 
unti] the temperature falls to 0°; but when once 
frozen retains the solid form until the temperature 
rises to . Poppy oil is one of the drying oils, 
and this property is enhanced by litharze. Ita specific 
gravity is 0:9249 at 60° F. The pure oil is extremely 
bland, and is largely used in place of olive oil for 
alimentary purposes, being, perhaps, the beet sub- 
stitute, as it does not easily turn rancid. In lamps 
this oil burns badly. Two varieties of this oil are 
found in the market—one almost colourless, which is 
the purest, and fittest for the table; and the other 
of a raddy tint, which is used in the arts. A simi- 
lar oil may be ex from the following Pon ies 
also: Papaver Argemone, P. nudicaule, Alpi- 
num, P. hybridum, P. dubium, P. Cambricum, 
P. orientale, &c." this I poed only add that the 
opium poppy may grown with great suocess in 
ngland, and is occasionally seen in the ads of 
am 


in the preparation ef 


elsewhere. Poppy oil is used 


ad | delicate colours and fine varnishes, being far before 


linseed oil in its transparency and innocuousness as 
a vehicle. A very bland grey soap may be prepared 
with this oil. The following gives the behaviour of 
this oil with various re-agents :— With strong solu- 
tion of caustic soda, dirty yellowish white eo 
tion; with sulphuric acid, of the specific gravity 
1°635, no colouration; with nitric acid, specific 
vity 188, red colouration ; with phosphoric acid 
(triby ic), no colouration ; with calcium bisulphide, 
golden yellow; with chloride of sinc, white; with 
mercuric nitrate, white; with stannic chloride, ine 
stantaneons colouration bo golden yellow.—AUDACES 
FORTUNA JUVAT. 


$3480.]—Sea-sickness.—The best cure for sea- 
sickness is to endure it until it goes off, which it 
will do when the sufferer becomes accustomed to the 
motion of the vessel. It is said that a belt worn 
tightly round the body abeve the waist prevents it; 
but that involves a total ce of personal com- 
fort. There are other which séudtheir victims 
off into a deep steep, bat if A d. be Sailor“ 
cares to spend his holidays in a state of somnolency 
I venture to suggest that he would be better at 
home, However, unless a considerable time is going 
to be spent upon the sea, I think there is little chance 
of encountering any tempests at this season of the 
year, and therefore he need not give up his intended 
pleasure for fear of sea-sickness.—J. B. OLIVER. 


(38482.]—Daniell’s Battery.—Daniell’s battery 
is the most constant and reliable of all if it is 
properly and carefully made. You can easily make 
one at a trifling expense if you will carefully follow 
the instructions | gave in a former number of the 
MercHaAnic. The copper is always worth two-thirds 
of what you gave for that article alone. Daniell's 
battery is not equal in strength to half the number 
of Grove’s cells. See also reply No. 33526.— 
WIESENDANGER. 


(33408.J—Writer’s Cramp (or Scrivener’s 
Paisy).—No mechanical contrivance is of any use, 
in the end it would make worse. Treatment 
should be rest, the continuous galvanic current, 
cod-liver oil, ood, and strychnine. But there 
is only one remedy: you must give over penwork. 
Whether you be young or whether you be old you 
must, hard as it may be, find some other vocation, 
and that at once. Most likely the hand can be used 
for any other kind of work.—R. P. G., Harcourt 
house, Anerley. 


(33405.]—Harmonium Reeds.—Broad or broad 
bent 8 willdo on the same sized channels, but do 
you not mean will they do on the same channels as 
the narrow reeds? Ye if the apertures are large 
enough ; but for what would you change? Unless 
the reed is proportioned to the channel and the pallet 
aperture there cannot be so much advantage as will 
make it worth the labour of changing.—HxENRI 
ETIENNE. , 

(33406.)—Sick Dog.—It is probably a- slight 
paralysis of the hinder extremities. Treat with the 
following :—Strychnia, 1 grain: confection of roses 
Qdrs. Mix and divide into 36 pills. One night and 
morning. If you make these pills yourself you will 
require to tritarate the strvchnia with sugar of milk 
before making into pills.— D. Stra THEARN, Medical 
Student. 

(38501.)—Street Tramways.— Lyons will find 
all bis questions fully answered in “Tramways,” by 
D. K. Clark (Crosby Lockwood and Co., Stationers’ 
Hall-court).—GIMCRACK. 
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38502.])—The Ladies’ Tricycle.—The veloci- 
e about which Llewon” inquires is probably 
the Coventry tricycle,” manufactured by Messrs. 
Haynes and Jefferis, of Coventry, in whose price- 
oa i be found an ample description of it.— 

(33504.]—Honey-Dew—Is produced by most 
species of aphis. and is exu from a pair of 
tubercles situated near the extremity of the insect. 
It is said that some ants keep these insects in 
durance vile for the sake of their honey, squeezing 
them when they require a supply, much in the same 
way as we keep cows for their milk. This I cannot 
vouch for, but certainly, like our friends at the 
North, bees, wasps, and ants are very fond of the 
„% Dew.” These last go to the fountain head and 
lick up the honey as it oozes from the tubercles. 
Any one might see this for themselves. The 
“ feathery specks of white” are also, I think, caused 
by a species of aphis, the American blight (Lachus 
lanigerus). If so, the feathery specks when crushed 
will stain like cochineal. Have often seen it on 
apple trees, to which it is very injarious, but did not 
know that it infested the larch; if so, it would 
be worth recording.— R. P. G., Harcourt-house, 
Anerley. N 

[38511.]—Ink Stains in Leather.— Make a satu- 
rated solution of oxalic acid in the cold, and apply 
solution with a sponge. — D. STRATHEARN, Medical 
Student. i i 


[33513.]-—Purgative for Dog.—Give a couple of 
podophyllin pills, or dissolve 4 grains of podophyllin 
resin in rectified spirits of wine, 2drs. Dose, ten 
drops on piece of bread.— D. STRATHEARN, Medical 
Student. 


F are two books pub- 
i by Messrs. Cassell and Co., Ludgate-hill, on 
firearms, viz. :—‘'‘ Choke-Bore Guns, and How to 
Load for All Kinds of Game,” by W. W. Greener, 
with illustrations, cloth, 7s. 6d.; and Moder n 
Breechloaders, Sporting and Military,” by W. W. 
Greener, with 123 illustrations, crown Sve. 250 pp., 
cloth, 7s. 6d.— MARKSMAN. 


[88517.)—Pianoforte Tuning.—There is, I be- 
lieve, a small book on the above subject, published 
at the Musical Bouquet office, which will suit 
„Pimpernel.“ — W. W. H. 

[38519.]— Civil Service Hxamination.—Messrs. 
Cassell, Petter, and Galpin publish a book, entitled 
„A Guide to Employment in the Civil Service“ 
(price 28. 6d.), which I think would answer ‘‘ Xit’s” 
requirements, There is another book on the Civil 
Service (price Is.), published by Warne and Co., I 
think, The examination papers set at previous 
examinations are contained in the appendices to the 
“ Report” of the Civil Service Commissioners, the 
price of which is from 3s, to 5s., according to size.— 
J. B. OLIVER. 


„ following is an 
outline of what I believe to be the cheapest, most 
rapid, simplest, and most convenient (and least in- 
jurious to health) process known at the present 
time, while it certainly gives as delicate and detailed 
a film as can be got in any other way, being, at the 
same time, more sensitive to weak light than any 
other process. It is, as will be seen, a combination 
of the suggestions on various details of many 
workers in the art, and I am especially indebted to 
Messrs. King, Maddox, Kennett, Wratten, and 
Wainwright, and M. C. Bardy, for the hints they 
have given during the past four years, in the course 
of which I have tried almost every process published, 
and ex many thousands of plates—working in 
all cases, not for pictures, as most amateurs do, but 
to find, by comparison, the finest, most rapid, and 
most detai ry-plate process, with a view to 
taking very small negatives thut would bear enlarge- 
ment about fifteen diameters. I have not yet arrived 
at the goal, but hope to do so eventually, and the 
information I possess will, probably, be very accept- 
able to many who would dabble in the art were it 
not for the fear of stained hands and such like in- 
conveniences. The dark room requires our first con- 
sideration in the gelatine process (the ordinary 
ycllow glass being utterly useless), and the best of 
all dark room windows or lamp glasses are made as 
follows :—Saturate methylated spirit with a coal-tar 
dye called chrysoidine—to be got at Judson’s—filter 
it, and again saturate it with good unbleached 
shellac, and with this varnish, and a stiff hog's-hair 
varnish brash, cover the window of yeur dark room 
or lamp using common window glass—and be very 
particular to avoid any air-holes or bubbles. Do it 
on a warm bright day, and it will soon dry, then give 
it another coat, and you will have a dark room that 
will defy the sun himself. Next as to plate-clean- 
ing ; if the glass is new and clear take a clean diaper 
napkin, shake over it from a dredger some clean dry 
Tripoli powder, and give each plate a smart rub on 
cnch aide and edge. If old glass is used, that has 
been used for collodion, clean with a strong solution 
of carbonate of soda crystals (warm), onadrying 
rack, and polish in a polishing plate-holder as for 
wet plate work. If old glass that has been for 
the gelatine process is to be used, then place a few 
dozen in a deep pan, cover with hot water, leave till 
cool enough to handle, and then clean with a common 
nail-brush, dry on the rack, and use the diaper 
napkin and tripoli. Next make your emulsion thus: 
Get two small white Bohemian glass flasks with flat 
bottoms (I use 802. size), and for two ounces—which, 
with ordinary care, will cover forty 4} x 3} plates— 


place in one flask 28 grains of bromide of potassiam 
and one ounce of distilled water, and when dis- 
solved add sixty grains of Nelson’s No. 1 photo- 
graphic gelatine (sold in }lb. packets only, at 3s. 
each), and place it aside for five minutes, Now take 
the other flask, and in it place 36 grains of nitrate 
of silver and loz. of distilled water. Now take 
into your dark room a large basin of warm water 
(not over 100° F.), and, being very careful from this 
point to exclude all actinic light (which is the only 
enemy to be feared), immerse both flasks in the 
warm water, and as soon as the gelatine is 
thoroughly dissolved, and the contents of each flask 
is thoroughly warmed, mix, by pouring a small 
quantity, say one-fifth, of the gelatine solution into 
tho nitrate of silver, and shake thoroughly ; repeat 
again and again till all is mixed, then pour all the 
contents back into the gelatine flask, and, after 
shaking thoroughly (say two minutes at least) re- 
immerse in the basin of water, cover up, and lea ve 
half an hour; then take it out, and pour into the 
emulsion 4 or 50z. of strong methylated spirit 
(ts. 6d. per gallon), set aside for half an hour, wheu 
the emulsion will be found to be in a leathery mass 
at the bottom of the flask, the water and waste salts 
having combined with the alcohol, which carefully 
pour away. Fill the flask up with water, let stand 
ten minutes, pour off, and repeat again, then put as 
much water in the flask as will fill it as high us the 
emulsion originally did, and having again filled your 
basin with water at 100° F., immerse the flask of 
emulsion, and leave till thoroughly dissolved, when 
it is ready for coating your plates, which do in the 
same way as with collodion. If the plates are small 
you will find it easy—if large pour a pool on plate, 
apread with a glass rod, pour more on, and after 
flowing evenly pour surplus off, and place on a level 
pince (a sheet of plate-glass levelled is best), or in a 

rying box till dry. Large plates should be slightly 
warmed before coating. In the winter time, when 
the nights are loug, I have occasionally prepared 
batches of plates in my sitting-room after bedtime, 
leaving them to dry—say at 11 p.m.—on a levelled 
sheet of plate-glass on the table in the warm room 
(60° to 65° F.), and, getting up at 5 or 6 a.m., found 
them thoroughly dry and hard. But beware of dust 
—it sticks like a creditor.” Now for the extra- 
ordinary properties of these plates. You can either 
expose them the same time as wet plates, and deve- 
lop as follows:—(For soaking, and solutions for 
developing, fixing, and washing, be careful always 
to use hard water, and if not obtainable harden it 
with oz. Epsom salts to the gallon.) Soak the 
plate five minutes in water. Mixa four grain solu- 
tion per ounce of pyrogallic acid, also water, loz. ; 
bromide of potassinm, 40 grains; strong solution of 
ammonia, sr and for a quarter plate take ldr. of 
the pyro solution, and 1 to 10 or more drops of the 
bromide and ammonia solution according to light 
and exposure; mix; flow the plate, and wash off 
before the darkest shadows discolour, Fix with 
hyposulphite of soda, or cyanide of potassium in 
weak solution. Let dry, and then flow with a weak 
solution (about 3 grains per ounce) of citric acid, 
and ‘intensify’? as required with acid pyro and 
silver; or yon can vary the exposure and strength 
of developer by reducing the bromide and increasing 
the ammonia, until, by exposing ina good light with 
a rapid portrait lens and spring shutter instanta- 
neously, you can develop with a mixtare (for a 
quarter plate) of water 2dr. pyro, as much dry as 
will cover a sixpence or more, and one to six drops 
(according to lighting) of the strongest liquor 
ammoniæ without bromide. But keep your eyes 
skinned. Dash on developer after soaking plate; 
wash off quickly when picture is out, and proceed as 
before—in fact, you may take any liberty in expo- 
sure when once you have acquired the power of pro- 
portioning the developer to it. But the more rapidly 
you work the greater mastery you must hove over 
it. When working plates with longer exposures 
you can add the ammonia by degrees, but not so 
with the short exposures—fog comes in such cases 
at once. When you have mastered working these 
plates as quickly as described above, aud would like 
to increase the speed, increase the proportion of 
nitrate of silver by one grain when making the 
plates ; and, if not then satisfied, make still more 
rapid by leaving the emulsion a longer time in the 
warm water basin before adding the methylated 
spirit, but make sure of each’ step before taking 


another, because there is a point beyond which you 


cannot go. I have gradually decreased my size till 
I have come to plates 2} x 2, using a small vory 


rapid portrait lens (ratio of aperture to focus a) 


to which I have made a small brass camera with a 
spring shutter, which opens and closes by one 
motion of the wrist as quickly as you would fire a 
pistol, and this is not quick enough in some cases. 
Should you wish to use any other bromide instead of 
bromide of potassinm you can substitute 10} grains 
of bromide of ammonium, 11 grains bromide of 
sodium, or 18 grains bromide of zinc, the proportions 
of which I have ascertained by experiment (as the 
combining proportions as given in the chemical 
works have not answered with me); but I find the 
bromide of potassium gives a denser film, with less 
inclination to fog than any of them. I shall be 
obliged if“ Gelatine,“ or any one else experiment- 
ing in this process, will give the results in this 
paper; and if any further help is needed I shall be 
Baa to do what I can in reply to any query.—F INEM 
ESPICE. 
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[33595.]—Lathe Tools and Boring.— The steel 


uires ‘ upsetting’ —that is, hammering on the 
end when heated till it is thick enough to bear 
shaping as required. I always put it into an old 


vice ick en s Pos ier heat, one ae upsetting it 
enough, an en, forgiug sides square, ape 
the face and heel by filiug with a “‘ half-round” fi 
To bore a true hole through the side of fin. round 
bar you will require what I call a semi - cireular 
seat chuck” fitted into the spindle of the loose head- 
stock for the bar to rest in, and then if the front 
and back centres of your lathe are in line, and you 
use a short stiff drill and start fair, you will go 
through straight. I have drilled many “tommy 
boles” in my drill chucks that way. To make the 
chuck take a piece of lłin. round bar iron, turn it 
to fit spindle, cut off square and file a half-round 
groove across the face.—FINRERM RESPICE, 


[33526.])—Minotti’s Battery.—To construct a 
good Minotti’s constant battery buy as many jsi- 
pots as you want cells. The pots should be of not 
less than 4in. diameter. Cut for each cell a disc of 
copper 34in. diameter, and with a bradawl or punch 
make three small holes in the copper, take a piece of 
guttapercha-covered copper wire, No. 18, Qin. long, 
and take off the guttapercha cover at one end for 
about Zin. Pass this end through the three holes in 
the copper, as if you would sew with a needle, and 
then hammer the wire into the copper. Place the 
copper plate at the bottom of the cell, with the 
covered wire at right angles, so that it projects over 
the top of the cell, and over the oopper pia put jib. 
or łlb. of crystals of copper sulphate. Over this 
place twenty discs of white blotting-paper 4in, 
diameter, and over that put a layer of sawdust or 
river sand, then put a disc of blotting-paper, and on 
that a disc of stout zinc, 3}in. diameter, with a 
binding-screw fixed in the centre. Do this in such 
a manner that you have about Ijin. free from the top. 
Then fill the cell with clean water to about zin. from 
the top. If you have many cells connect always the 
copper of one to the next zinc by means of 
covered wire. This and all gravity batteries should 
be placed on a shelf where they are never shaken or 
displaced—then they will be very constant and 
reliable. The sand or sawdust will not suffer throagh 
not being used for some time.— WIESENDANGER. 


33530.]— Telephone and Solian Harp.—Fix 
an ordinary upright microphone on your olian harp 
by means of screws or glue, and have a line, 
including a battery, running to a telephone.— 
WIESENDANGER. 

(33533.]—London University Matriculation 
Examination.—The two lan ou mention 
are sufficient. Does not the Calen give in- 
formation on the subject ?—J. B. OLIVER. 


UNANSWERED QUERIES. 


——— p> a 


The numbers and titles of queries which romam snan 
swered for fiwe weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list, and send what information 
they can for the benefit of their follow - oontributera. 


Hair Dye, p. 251. 

Wing or Throttle Valve, 251. 

. Romping Twist, 251. 

. H jorth's Magnet, 251. 

. Fireworks (Japanese), 251. 

. Glass Staining, 251. 

. Great Northern Engines, 251. 

. Old Music. 251. 

Incorporation of Building Societies, 252. 


. Painting Imitation Granite, p. 352. 
. Olive Oil, 352. 
. Midland Lights, 352. 
Organ, 352. 
Pressure Gauze, 352. 
. Fumigating Wood, 352. 


33194. Mining, 352. 

33201. Bulphuric Acid, 353. 
33203. Civil Service, 353. 
33209. Brewing, 853. 
33210. Mining, 353. 

33213. Aniline Black, 353. 
33220. Muriate of Tin, 353. 


QUERIES. 


— 


33530. |—Breeches aste. Will any of your 
readers give me a receipt for breeches paste -A Cox- 
STANT READER. 


(33540.]—Vegetable Tar.—Can any of ours tell 
me what is meant by vegetable tar?” Is it the same 
as Trinidad pitch or asphalte P—L. GILBERT. 


[33541.I Worm Baten Harmonium Case.— 
We have a harmonium in our chapel—it is about a year 
old, and the case is made of rosewood, and it is 5 
full of little worm holes. I should be greatly obliged i 
some one would let me know what would prevent this.— 
A SINGER. 

[33542.]—Antique Watoh.—A very curious antique 
watch havin recently come under my notico, made by 
8 Asen, London, I should feel greatly obliged to 
any amateur or practical horologist who could inform me 
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whether tho maker was celebrated in his day, as evidently 
this watch was made for some person of distinction. The 
watch, which is in the finest state of presorvatiou, is very 
singular in form, beiug an oblate spheroid, having a 
frosted wrought silver dial, the minutes engraved iu large 
Arabic figures in an outor, and the hours in smaller 
Roman numerals in an inner circle, and bearing tho 
maker's name—Fitzschaun, London, No. 1,062, and en- 
closed in a very massively embossed, engraved, and 

ierced silver case. It isa verre clock watch, strikes the 

ours loudly on a very fine-toned bell, and winds np in 
two placee—viz., for the striking and going gear. On the 
back of the case is a cleverly and beautifully executed 
monogram, ‘* M. M. W.”—EAST ANGLIAN. 


(33543.]—-W octurnes and Harmonies.—What aro 
nocturnes and harmonies in blue, &o. P I understand that 
they aro paintings, but what are they like? — K. S. 


(33544.]—Bpring Brass.—How can brass (pieces cnt 
from sheet) be made springy, for flute keys, for last ics P 


133545. — Wood and Metal Pipes.—Is thero an 

itference in the tone of organ pipes of metal and wood, 
supposing both to be voiced alike? That is the wood to 
imitate the metal, the latter to imitate the wood. Can 
the difference bo made apparent to a listener P—R. M. 


LSD y Bvororessos._ How can these be grown 
at home in pots or boxes P?—OBERHOF. 


[33547.J— Boring Wood Tubes.—How can I bore 
wood tubes perfectly true?—B. E. P. L. 


_ (33548.]—Multiplication.—Is it correct to say that 
zin. multiplied by lin. equals zin. If so, would it not be 
better to use some other word than multiply P—Erasavs. 


[33519.]|—Musical Tones.—If, as I understand the 
letter 14618, the A and the B of the pianoforte are, in the 
experiment named, respectively too flat and too sharp, 
what value can be attributed to the opinion “ only play 
as well in tune as the pianoforte and you will do well 
enough? On most pianos both A and B are sharp of the 
true number of vibrations, and if the voice is to take the 
note B flat or A sharp from a chord struck on a piano, I 
submit the result can be no test at all for any but that 
voice and that piano. Will Mr. Bosanquet or Mr. Colin 
Brown try the experiment and let us know the result? 
M ATHEMATICUS. 


[33550.]—Books on Food Analysis.—As I wish 
to proceed to the analysis of foods I should be much 
ob to any contributor who would recommend to me 
the best works on the chemical and microscopical analysis 
of foods and the detection of adulteration therein. Kindly 
mention publishers and prices if possible.—A. E. 8. 


_ (33551.]—Wheel Gearing.—I have a wheel contnin- 
ing 60 teeth, and it is ltin. diameter outside of teeth. 
t size must wheel be to carry 40 teeth and gear oor- 
rectly with that of 60? And also what size must pinion 
be to carry 20 teeth and gear correctly with both P— 
$3552. |—Steam in Small Boats.—With reference 
to the observation of Black Witch (reply 33110) on the 
relative merits of screw and paddles in small boat, while 
thanking him for his proffered information, I wish to im- 
press upon him that the point I chiefly aim at is facility 
of adjustment and removal, both of machinery and either 
method of propabioa to which it may be applied. I 
should prefer whichever best attained this object.—Aqua- 
s 


RIUS. ; 

(33553. ] Astronomical Books.—Will Mr. Wm. 
Oldfield or “ F. R. A. S.“ kindly tell me where the following 
books can be obtained —viz.: Herschel on the Teale- 
scope and Coddington’s Optics? I have tried both 
here and in England, and have failed to get either of 
them or any clue to their existence. I see them frequently 
mentioned and quoted in ours,“ and thought I should 
have uo difficulty in procuring them. My English book- 
seller says he tricd Black, of Edinburgh, for the first 
named work without sucoess.— CHARLES P. TRURO, Nova 


tia. 

[33554./|~Battery Power.—To Mr. W. J. Lancas- 
tbat cama thanks for your answer to mine (No. 33363), 
but I should like a little more of it. I know that one covered 
wire would attract one other wiro by themselves, but when 
the covered wires are placed together, in fact makiug a 
solid block of them, can I send a current through any one 
of them without affecting the others, thus making the 
electric current collect as it were any one of the opposite 
wires I pleased, leaving all the others unaffected ? I do 
not like giving this idea up as not practical withuut a 
struggle, so would you kindly recommend me a few books 
that would be useful. I should like to have your opinion 
on some of those cheap batteries that have appeared in 
“ours just lately; would they be of any use to me ?— 
WOULD-BE IX VN TOR. 


33555. |—Astronomical.—I am greatly obliged to 
ae 1 Fellow of the Astronomical Society Sod others who 
have so a answered me on the subject of the zodiacal 


light, &o. the “dip ing needle” I did (as 
-suggested your correspondent) visit the shops of two 
eminent opticians, to make inquiries as to the instrument 
used for ebscrvations of the Aurora Borealis, but there 


was an uncertainty about the answers which I received 
that left me greatly in doubt (as I know nothing of the 
Tear mpa pei moe 15 had asked for the proper 
or not, you kindly tell me where Highfield 
House Observatory is? X. Hig 


(33556.}—Chemistry.—Would any reader kindly in. 
form me which of the many textbooks would be most 
suitable to a beginner to get a thorough knowledge of the 
5 by . . vo, ae give in- 

ns experiments? W Wilson's or 
Thorpe’s be suitable P—AMATEUR. 

(33557.]—-Geological.—Wonld some reader kindly 
ive two or three general rules for identifying fossil shells, 
PEREN the names 11 few of the apoio kinds which 

1 each other in penranee or otherwise, and 
stating in what these differ 7— HIRERNIcUs. 


($3559.J— of L.O. and D. Engines.—I 
aan 12 one will give me some of 
iL any of the L. C. and D. express 


[33560.]—Lieblich Gedact Pedal' Pipes.—Our 
iapason ' in this has given the scale of a set of 


friend“ 
lieblich gedact pedal pipes. Would he kindly give a de- 
scription and diagram showing how to make them P. Also 
would the same reile and pipe do to continue for a act 
from tenor C to F3 -A Yotna BEGINNER. 


Let a SOUT ne Gold.—Can any of ours in- 
form me how to colour gold so that the gold shall have the 
different tints as seen on gold leaves in the West- end 
shopsP The tints are green, brown, and red. By 
answering the above query a great favour will be conferred, 
as it is for the purpose of earning a livelihood.—Kcono- 
MICAL. 


[33562.]—Chemical.—I shonld be much obliged if 
some contributor would explain the canse of the followin 
for me :—I wished to prepare some hydriodic acid; 80 
consulted “ Miller's Inorganic Chemistry,” in which it is 
stated that into a small retort 1 gram of phosphorus was 
to be placed with 1 cub. cm. of water, and then 2 grams 
of iodine were to be added; the mixture was to be heated 
gently, and the gas collected by downward displacement. 


followed these directions, except that I used a Florence 
flask instead of a retort; I used red phosphorus, and 
powdered the iodine finely. All the connections were 
firm. I heated the mixture very cautiously at first, but 
gradually increased the heat when 1 fonnd that nothing 
happened; the only result of this was that the mixture 


boiled and the iodine sublimed. Phosphorus and iodine 

have been used from the same bottles, some time ago, 

with perfect success. Both the bottles have glass stoppers. 
W. 


(33563.]~Rash.—A friend of mine has been troubled 
for several years with a rash on his arms andl gs; it 
comes first asn very small white watery pimple, and after 
being rubbed appears as if it had been atung with nettles, 
and feels the same. It is usually worse when the weather 
changes from cold to hot or hot to cold. Has taken medi- 
cine from several doctors for it, but without gaining much 
benefit. Any information thankfully received.—SrMa- 
PHORE, 

(33564.]—Microphone.—Would not the spoon and 
wire in“ R. M.'s” bandbox microphone (14487) form a small 
battery capable of affecting the receiving telephone? I find 
a pair I made give a docided click on completing the circuit 
by touching a bit of damp zinc with end of No. 36 copper 
wire, without other battery.—SEMAPHORE. 


-33565.|—Induction Coil.—I have made a large 
coll, y from the description piron in ‘‘Sigma’s ” 
book, the particulars of which are t 
soft iron wires, liin. diameter, 13in. long. The primary, 
No. 15 cotton covered, in two Inyers, covering about 12 
inches in the length of the core; the secondary, 31lb. 
silk covered, is wound on a parallel tube of ebonite, 7-16ths 
thick, having three diaphragms, also of ebonite ; the mid- 
dle one is thickened towards the centre, and the end ones 
towards the outside odge, the space between each dia- 

hragm being about 22in. Iattempted to make the out- 
Fine elliptical, but only partly succeeded, the two middle 
spaces being parallel, containing 23 layers each. I oan 
get a spark zin. long with one Bunsen cell, holding one 
pint in the outer cell, without condenser, I experience 
the greatest difficulty with the condenser ; it increases the 
length of spark at the secondary terminals very slichtly, 
and takes very little spark from the contact-brexker. 
The dimensions of the condenser are 50 sheets of tinfoil, 
20in. x Sin. ; 60 sheets of thin paper, 20in. x 10in., well 
soaked in paraffin wax. 18in. x Sin., I suppose, will be 
the effective area of the tinfoil. Will yon please point out 
the probable cause of failure (there is a peculiar snapping 
sound proceeds from the interior of the condenser), and 
say if any sound should be heard from it at all? And 


what size of cell is generally used and meant when a 


specified number is mentioned as working a coil P—YorkK- 
SHIREMAN. 


$3566.]—Telegraph Engineering.—(1) Which is 


[ 
the best school of telegraphy in London? (2) What re- 


putation has the Submarine and Military Technical In- 


stitution Co., Conduit-street? (3) Having principally 


devoted my attention to classics, I know very little of 
I conclude the 


former would be of little use, but would it be necessary to 


mathematics, chemistry, magnetism, &c. 


have a knowledge of tho latter before entering? (+) 


Is it advisable for one who knows rothing of engineering 
to go in for the six months’ course? (5) Are the pros- 


pects good? What salaries and pensions are given ? 
What can one rise to be? I don’t mean if one has 
genins, but with moderate ability. (6) Is there any limit 
to age? Does the time spent at the achools ever excced 
gix months, or is it only the very clever ones who get 


through in that period ? What is the probable expense 
(including extras)? Supposing onc has passed, should 


one haye to pass a further examination before being ap- 


pointed to a post, or is the school certificate acrepted as n 


teat of proficieucy ? (7) Are the appointments in the 
Submarine Departments worth more than those in the 
Home? (8) How is it the Government only succeeds in 
teaching their employés in three months, whilst the 
schools profess to turn out their pupils complete 
engineers in six months? (9) Are the appointments 
Government or company that successful candidates 
receive P Are the posts abroad worth more than at home? 
(10) Are the appointinents permanencies? (11) I suppose, 
that, being a well-paid profession, the telegraph engineers 
or manipulators hold a good position? I understand that 
the Government employés in the Home Department are 
merely badly paid clorks.— ENGINEER. 


(33567.J—Ancient Literature.—About two years 
since a long review appeared in the Daily Telegraph of a 
translation just published of the two Hindoo poems 
known as the Ramayana and Mahabharata; I believe it 
was headed“ The Iliad and Odyssey of the Fast.” If any 
of your correspondents are in a position to refer me to the 
date of the paver they would greatly oblige. Also if they 
could refer me to those numbers which gave translations 
of the Chaldean tablets, as deciphered by the late Mr. 
Smith, or any sources from which I might gain some 
knowledge of this kind of ancient literature at a minimum 
of expense, they would incrense the obligation. How can 
I procure Prof. Max Miller's recent lectures on religion? 
—E. SPRAGUE. X 

fe 1 rhe Lord Mayor’s Special Express. 
—QOan any correspondent give the particulars of the run- 
ning of this train from Blackpool to London on Monday 
last—the load, time of departure, and number fand de- 
scription of engine P—LOCOMOTIVE ENGINEER. 


e core. composed of 


reat 


[33569.]—-Bath Bricks.—How are Bath bricks (brick 
dust) manufactured P Is it clay or dust? If the latter, 
by what method is it congealed ? Can any one describe 
the processes they undergo? Any part or the whole of 
above information will greatly obligo—Busy BEE, 


[233570.7 rhe Leamington Kitchen Range.— 
Will any of your readers whe have made practical trial of 
this kitchen rango kindly say if it is a good and 
gerviceable range, and one that can be recommended as 
simple and easy to be kept in ordor P—ENGINERER. 


ps. —Communication between two Shops 
—I have two shops, but unfortunately a shop not belong- 
ing to me intervenes. What would bo the best means of 
communicating, by speaking tubo or by telephone, and 
which would be cheapest and least likely to got out of 
order 7. B. 


133572.  —Oval -Top Tranks.—Can any fellow. 
reader me the best mode of making one of the above 
They are sometimes called French trunks, My difliculty 
is with the top.—AmaTrUR CARPENTER, 


[33573.|—Gasholder.—I am ahont erecting a small 
gnaholder and tank, 3, 000 o. f. Could any kind reader in- 
form me of the boat material to join the holders with so 
an to make it air or gas-tight.—Gas-TiIdnr. 


33574. — Hesistance of Glass Tube. -I should 
be glad to know of some one versed in such matters 
whether a thin glass tube filled with hydrogen gas (not 
carburetted hyd.) would offer more or less resistance to 
salt water than a picco of cork of the samo volume as the 
tube? The glass must be thick enough to sustain some 
considerabie amount of pressure.—D, 


[33575.]—Measuring Casks.—Having had occasion 
recently to purchase a certain liqnid in casks, and which 
is sold by the gallon, I have been led to notice a pecu- 
liarity in the casks which I should like to bring before 
your readers, I find it is usual to gauge the contents of 
the cask by a rod, whioh is inserted in the bung-hole, and 
is supposed to give the contents in gallons, &c. By com- 
paring this process with an old rule for finding the con- 
tents of a cask I found a difference of about 40 gallons, 
and on examining the cask I found that instead of being 
round it was oval at the end, the difference in the dia- 
meters being about two inches, and the longest dinmeter 
being that through the bung. I have since examined 
another cask and found a similar difference. Now Ido 
not know whother the casks are mado in that shape pur- 
posely to deceive, but it is evident that the common 
method of gauging them will not answer. Porhaps some 
of your correspondents may know of a simple rule which 
will mect the diſſiculty.—Ux TEINTURIER, 


[33576.J—Electric Clock.—To JosTEPHANUS.—I 
have commenced to make an electric clock acoording to 
the instructions given by you in No. 576, Vol. XXIII.; in 
fact the mechanism is almost complete, with exception of 
the magnet. Will you kindly tell me the number of wire 
to wind the magnet with, and the quantity I should re- 
quire? Will it not do as well to wind the wire on very 
thin wooden bobbins, in the lathe, instead of directly on 
the magnet? I conid do it easier in the lathe. The cir- 
cnit wire will be No. 24, about 50 yards long, ditto return. 
What number of Léclanché oelle should I niro? 1 
have followed your instructions so far, nnd should like to 
completo the same. Any further hints would oblige— 
ELrcTRIC C. 

[3°577.]—Looms.—Could any one inform me if there 
is any information published in regard to the construction 
and working of the following makers’ looms, by Schotield 
ant Kirk, Hudderstield, and Platt and Oo., Oldham ?— 

UNER. 


138578.]— Hammock.—I wish to net one, Will any 
reader kindly tell me what sort cf string, and of what 
strength to nse, m 5 being about 10 stone ? Is it 
the same as is used for fishing nets? What sized mesh, 
and what is the most convenient size for hammock 7— 


A. B. 

[33579. ]—* Flying Dutohman.“ Can any one tell 
me if the G.W.R. Co. are going to put automatic brakes 
on this train? It seems folly to run the fastest train in 
the world without moans of pulling hor up within three 
quarters of a mile or more. I should also like to know 
whether the G. N. R. Co. have antomatio brakes on their 
10 a.m. ‘‘ Flying Scotchman.” Also, as a rule, on tho 
large lines, aro single driving-wheel engines being given 
up? Of course I do not mean the M.R.—ORION. 


[33580.]—The Comet Discovered at Washing- 
ton.—It is announced that at Washington, U.S., a large 
comet has been discovered. Perhaps one of the gentlemen 
whose practical knowlalige of astronomy enriches tho 
columns of the ExdLIsH MECHANIC may be able to say 
whether it is likely to become a conspicuous object in 
these latitudes ; and, if so, when.—Tyro. 


[33581.  — Midland Bogie Engines.—On p. 419 of 
No. 693 L. L.” kindly gives us an e ving and de- 
scription of No. 1,320. But is he co in saying that 
the driving and trailing wheels are 6ft. 6in., and the 
cylinders 174 x 267 I was under the impression that 
these dimensions applied to the Kitson bogie engines, 
Nos. 1,310-1,319, and that those by Dubs—viz., Nos. 1,52u- 
1,339—had 7ft. wheels, ahd cylinders 18 x 26. Perhaps 
“C. E. S.“ will set us straight on this point. Will he 
also kindly tell me how mauy and what class of engines 
have been built since No. 1,339 P— W. E. H. 


[23592.]—Mechanical Motion.—I shall be much 
obliged by any of your readers assisting me in an investi- 
gation I am engaged in. In carrying out certain re- 
searches I require a machine to move two or more glass 
rods across the surface of a cylinder, 8in. diameter, one 
on each side, with an up and down stroke of at least Giu. 
(moro, if possible). The rods would be cressed like two 
swords in fencing, or two fiddle bows, one on each side of 
the cylinder. I havo partly formed the machine in plan, 
but think it very probable some of your readers could 
sugpest.a better pa than I have thought of. The 
motive power sould be cither a weight and line round a 
drum, or, perbaps, a spring. The motion would require 
to be kept up as long as pessible—an hour or so at a 
time. If any of your clever correspondents will assist me 
by showing how it can best be done, they would much 
oblige, as I wish to obviate loss of time and money by 
avoiding failure, A drawing of the proposed plan would 
be a great advantage.—AMALGAM. 
@[33583.]—Shirt-making.—Could any of your readers 
inform whether there is a machine for cutting, or a book 
treating on the above ?—J. T. 
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(38584.]—T artans.—Could any of the readers of the 
Enaiish Mrcuanic inform me of a book containing 
cimens of the tartans of clans and families of Scotland 5 
J. H. Turgirr. 


($3585.]—Bath for Electro-plating Solution 
about 25 Gallons.—I want a large bath. What is the 


SPHINX. 


„%% Al communications for the Sphinx should be 
addressed to T. Mitcuxson, B.A., City of London School, 
Cheapside, E.C. 


rial k h OC sin. OAC. oc 
0 Tee on Owing to the influx of mathematical corr a| AG m. 00 . A0 0 A U ain. OAC 
bell glasses. Ror. little time will be required for a eV apa perusal and 
(38586.]—North Pole of Magnets.—Which should | beng nasessarily vostricted td Jor tho “Nphins” | OF = A. 40 . . AOB= OB 
: i h eing necessarily l ; sin. 
properly and correctly be called the north pole of a bar -OB 400: Oo B O4 


magnet? Is it that which itself points to the north; or 
is it that end to which the com needle points, as it 
does to the north pole of the earth? This question arises 
from the necessity of usinga battery with the microphone, 
the electric current from which must pass through the 
coil of the telephone receiver. Now it is clear that 
unless the current is passed through the coil of the tele- 
phone in the proper direction, the magnet thereof will be 
weakened, or, perhaps, destroyed ; but if the right direc- 
tion be given to it the a oe the current will be to 
strengthen the magnet. The t point, therefore, to be 
decided was, which is the north pole of the telephone 
magnet? The next point is, which way to send the cur- 
rent P—F. G. LL. 

133587.]— Steel. Would any mechaniò inform me who 
are considered to be the best makers of cast steel, and 
what is the best method of welding cast steel ?—J. H. 
TURRIFF. 

(33588.J—Annealed Cast Iron.—Are these castings 
made of any particular sort of iron, or are they annealed 
after casting P If so, please explain process.—R. H. 
Tuomas, Fermoy. 


[33589.]-Bismuth for Plumbers.—Will some 
reader kind! say what kind of bismuth is used for plum- 
ber’s solder ?—H. ALLINGHAN. 


ele af ue Castings. What is the most econo- 
mical e of obtaining castings for a carpenter's lathe, 
the frame of which would be made at home? Informa- 
tion as to probable cost, and where obtainable, will eblige. 
H. ALLINGHAM, 

[33591.]—8wies Crayons.—Will some artistic reader 
kindly say what Swiss crayons are made of? Any parti- 
culars as to manner of using, and the best selection of 
colours for landscape drawing, will be thankfully received 
by—Warer COLOUR. 

[53592.]—Esquire.—Will some reader kindly state 
what constitutes an esquire (the title of dignity below a 
knight)? Must he be a freeholder P—Roy. 


. OC.OB . 08.00 
“ACsin.OAC AB sin. GA B 
: 1 . 1. ., A B. 4 0 
AO AB 
By which it is seen the given relationship is solely in 
proportion to the division of the line A C.—P EARE., 


Questions. 
774.—Three plane angles X O Y = 2 . X OA =a, 


YO A = 8, form a solid angle. Keeping O A and O X 
fixed, whilst O Y is rotated through an angle @ round O A 
to O Z, show that 


cos. XK OZ = 2 sin. $ foon. æ, cos. B ein. 2 (1 — costa 
nr. cos. g)? 0o08. 79 e 
2 
— LEIDHOLD, 


775.—Given f (m) to be a funotion of m, sach that 7 (o 
= 1. and that the relation f (m) — f(m — 1) = (m- 1 
f (m — 2) holds for all positive integral values of m; 


show that f (m) =| m times the co-efficient of x in the 


expansion of of * T —LRID ROI p. 


776.—Solve 397} x 260 = 400 z 259 2.75. —J. J. 


777. — Integral (f) d B. d. N. 


778.— The first of a line of 10 sentries, standing at equal 
distances from each other, wishes to send a message of 
20 words to the last. The men begin to walk at the 
same instant and walk even distances right and left of 
their posts alternately, and each time they must pass on 
5 words. The transmission of the message occupies 
48 minutes, and the men walk at the rate of 3 miles an 
hour. How far is the first man from the last P—J. A, 


779.—The difference between the squares of any two 
prime numbers is 24.—A STUDENT, 


780.—Prove that mu 
(x 
1 . m ( + 1) a); 
where 8 . f (m) denotes the sum of (r) terms of the 
m 
series whose nth term is f (m).—A STUDENT. 


Arotic Exploration.—Mr. J. G. Bennett pro 
poses to send his yacht Dauntless on a voyage of dis- 
covery to the Pclar seas vif Spitzbergen, in addition 
to the Pandora (Jeanette), which will attempt to 
reach the Pole by another route. 


The Adulteration of Coffee.—According to M. 
Wittstein, a simple method of testing coffee for an 
admixture of chicory is to shake it well in water. If 
pure the coffee will float for an hour or more, but 
chicory sinks. This method is well known, but is 


h le R PA equal the le Q 8A; therefore the 
50 APR, 8 Q, are aimilar; and, since A R is 
double of A Q, the segment A S Q is a fourth part of the 
segment A P R, and therefore of the figure A Q P.— 
L. 8. ; 


Solutions. 


733.— With a set of weights 11b., 3lb., SIb., how could 
82ùlb. be weighed a e 820 to the scale 


766.— 
115 25 7 5 
(y+ 9) * t+ 6 f 6 F tan 


not thoroughly satisfactory. It is difficult to make | of 3. Thus :— aga 49 
a SS a 5 Help 8 the uine 3)273 1 in 
scope, though it is compara y easy prove the 3 115 7 7 
purity of the article if it is either all chicory or all 391. 0 (Fr sy +2 Sur Sv + gto oy 
coffee. An infusion diluted with a large quantity of — — 49 _ 169 
water and treated with bichromate of potash (a 3)30 ... 1 111 in 
common salt), undergoes no visible change if of STN Extracting square root— 
chicory. but if of coffee it assumes a deep brown 3)10 . 0 +3% +3y+ 2 4 18 
tint. With standard tat souon 5 latter should 3 1 * y iz 12 
rove a ready way of estimating the amount of . ae “stig tie 5 
Pdulteration by a comparison of the depth of tint PASA Ore PERS Oe EL OS Fd. Aday 
between the suspected infusion and that of pure „ 3 12 ＋ 3 1 2 
coffee, especially if proof of admixture is furnished 820 = 36 + 34 + 38 41: e 
by the mioroscope. — i. e., One Sab. weight must be used Extracting cube root 


os 33 a9 92 
De 90 LF 99 
39 EL 79 a8 


820 


Catalpa Wood.—Mr. E. E. Barney, of Dayton, 
Ohio, gives in a recent pamphlet some interesting 
information in regard to the catalpa tree, and the 
use of its timber for railway sleepers and telegraph 
poles. The wood is said to possess a power of resis- 
tance to posi especially when buried or in contact 


WIS Vr S VA 
y=—-1+8 Ver- 34/2. 


A. B. C. —W. Monks HAD. 


754.—Is it accidental that the following simple formula 


with the earth, that should make it very valuable. | pives th ul ig i : 

e | ao a A ara EEE UE Gam 
groun -81x years, nave been taken up and show 553 miles = motion of train per 60’; 731 74 763. peak i g Morshead. 
no signs of decay; and we have a specimen of the miles = man’s rate per 60’. ` 7915 ee Aen. 766, 767; N. G., 75. 2 0 W. 758, 757, 


wood taken from a post that has been standing two 
feet in the ground for seventy-five years. The speci- 
men is perfectly hard and sound, and is beautilully 
polished. The part of the post that was in the 
ground was decayed about a quarter of its diameter, 
the remainder a as sound as ever. The wood is 
light in weight, of compact fibre, has a handsome 
grain, takes a brilliant polish, and is well suited for 
ornamental cabinet work. Trees of four years’ 

rowth have no sap, and the older ones but a mere 


Then J + 55} = 60’ work of train and man: 763, 772, 768, 773. 
*. 60 — 551 = 41.—8. G. i 

[Of course the total distance is 1-10th mile in 6 seconds 

Tt. e., 60 miles per hour, and thus 60 — 55} = 4} miles, 
the man’s rate, ia opposite direction.—Ep.] 


b 


Industria] Science Exhibition.—Arrangements 
are being made in Paris for an interesting sequel in 

. a æ +b x + ea + |1879 to the present exhibition, which shall be 

d + f T &. Thenz=az+b 29+ 4 d2t4 entitled Exposition dea Sciences Appliquées à 
eos lente S t L Industrie., It will occupy the old Palais 
of * . 4 = 1. d 0, c = 4 L 1, d = 3 af, b=0,f=3|de l'Industrie. Assurances of co-operation on 


m, hardly thicker than r. The are indigenous ab? + atc) = te Y =Z +a + 325 + &c.—Jawes | the part of leading scientific and industrial person- 
in Iidiana and other parte of the West. It is very EAFOED. . ages bave been so numeron, that the success of 
prolific and has a repii growth, and these iari- | 765 op trig ; the undertaking is considered already WOL rari 
ties would doubtless be more fully developed. under OA sin U B A OA teed. The programme defining the aims limits 
favourable conditions of cultivation. A tree large KR ain XB 0 A 0 B TBIIn- GFT of the exhibition will appear at any early date. 


A Hand Torpedo. A new warlike appliance is, 

it is said, about to be introduced into the service, 

D and will probably be known as the hand torpedo.” 

Like the grenades of half a century ago, it is in- 

tended to be thrown by hand into the enemy's boats, 

or over parapets or stockades ; but instead of being 

a shell exploded by a fuse, as a grenade, it will con- 

sist entirely of gun-cotton compressed into a cake or 

ball of Sib. or Alb. weight. A long cord is attached 

A B € to each charge, by means of whioh the charge may 

be fired. One such charge skilfally applied would 

Aa E keng 8 mn and ition by bein 5 

! : z 00 men might work great dostructi g thrown 
BO dn. BOG . BOC= B Can. C U nto large ships. 


enough for four railroad sleepers can be grown from 
the seed in 20 years. They should be planted thickly, 
so as to confine the growth to the trunk, and after 
a certain period thinned out by transplanting or 
otherwise. A general manager of one of the western 
roads will plant 640 acres this year with catalpa for 
future railway sleepers, and from experience thus far 
Mr. Barney is of opinion that with proper effort a 
road may in twenty or thirty years grow ties enough 
for its own use, and at the same time thin out and 
sell enough of the smaller growths for telegraph 
poles, fencing, and other purposes, to cover all ex- 
penses of growing and manufacturing the sleepers.— 
Engineer, 
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must be addressed to J. PIERCE, Copthill House, Bedford. of the ExerLlien MECHANIC, 31, Tavistock-street, Covent 


PROBLEM OOOCXXXV.—Br W. T. Pizrcr. 
Black, 


Wp Yi, 
YY 2 


mn ar 
gh l y 9 5 e A. 
. Le HA (thy 


92 225 ZY 
Zak awe 
2 ee, 2 


, 


2 


-HA 


UY 


A 2 A 
22 4 Ys 
7 


PA 
jy A 
2 


WY 


15 


Y 2. RA 


W . 
NYA KE 


White, 
White to play and mate in two moves. 


Z 


SOLUTION TO 433. 


White Black. 
1. R to O Kt 2. 1. P to K 5. 
2. B to K R 6. 2. Anytking. 
3. B mates. 


NOTICES TO CORRESPOXDEN14. 


PROBLEMS received with thanks from H. M. Prideaux and 
J. G. Finch. 


CokRxor SoLUTIONS to 429 and 430 by J. G. F. 


A New Treatment of Tape-worm.—Male- 
fern oil, kousso, and the bark of the pomegranate 
root are the anthelmintics usually employed to expel 
Tæniæ, but their action is violent, and often un- 
certain. A careful inspection will always enable 
the medical attendant to discover the ova and frag- 
ments of the parasite in the stools, and when this 
has been done we have a simple and effectual 
method of insuring a cure. From the results of 
numerous experiments M. Bouchut has ascertained 
that not only ascarides, but fragments of tani, 
when placed in a weak alcoholic solution, containing 
1-35th of amylaceous pepsine, are digested by the 
fluid in the course of twelve hours. We thus obtain 
an artificial digestion of the animal matter exactly 
similar to that which ensues when meat is treated 
by the same process. On submitting the conclusion 
drawn from his experiments to the test of practice 
at the Enfans Malades, M. Bouchut found that the 
solution of pepsine was eminently successful. If 
his experience be confirmed a valuable addition will 
be made to adult as well as to infantile therapeutics. 
In conclusion we may observe that animal food is, 
almost certainly, the channel through which the 
parasite is conveyed ; and hence that official inspec- 
tion of suspected dealers in meat would form a 
useful adjunct to the practice of the physician. 


A Pigeon Living without a Brain.—Dr. 
McQuillen described before the American Philoso- 
phical Society (Feb. 1, 1878), a case of the extirpa- 
tion of nearly the whole of the cerebrum of a pigeon, 
operated upon by himself. He desired to place on 
record the fact that the animal not only survived the 
operation 24 days, but that it gradually regained its 
usual powers and habits of flight, and its ability to 
feed 8 and drink. Only one other such case is 
on record. 


New Volcano in Peru.—A Peruvian newspaper, 
the Bolsa, says that extraordinary phenomena have 
been observed in connection with the “ Corpuna ”’ 
volcano in the province ef Castilla, which have 
caused great alarm among the population. The im- 
mense banks of snow which have crowned its summit 
from time immemorial hade suddenly melted away 
with such rapidity as to cause torrents to rash down 
the sides of the mountain, wasbing out immense 
quantities of stones and earth. The river below, 
being unable to contain the great body of water so 
suddenly added to it, overflowed its banks, causing 
great damage and distress. A great chasm or lateral 
crater next opened on one side, throwing out volumes 
of smoke and steam as well as tongues of flame 
which were distinctly visible at night, agcompanied 
with loud subterranean rumblings. It had peyep been 
eupposed that the Cerpuns was or could be a yolcano, 
and there is 75 a that it was ever in @ state 
on. Nor within the memory of man has ita 
crown of snow ever heen absent. z 


e—a e i s, A A 


Garden, W.C. ' 


HINTS TO OORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 
queries, or replies. 4. Commercial letters, or queries, or 
replies are not inserted. 5. No question asking for educa- 
tion or scientific information is answered through the 
post. 6. Letters sent to correspondents, under cover to 
the Editor, are not forwarded; and the names of corre- 
spondents are not given to inquirers. 


The following are the initials, &c., of letters to hand up 
to Tuesday evening, July 23, and unacknowledged else- 
where: 


H. ALLinenam.—W. A. Carver.— Hugh Jones. Henry 
Crouch. — Rev. J. B. Annesley.— J. Baxendale.—S. Mid - 
dleton.— F. W. Streatfield.— Walter. -G. H. A.- W. 
Clark. —B. W. Lane. Ne Sutor.— Enquirer. - Americus. 
—E. E. L.— Dip of Horizon.—150, 000 Miles by Sea.— 
Walter A. Webber.—C. F. Tootal.— B. R.— E. Sprague. 
—One in Ernest. — X. O. X.—Thos. Cridland.—An 
Amateur Flautist.—J. H. Cross. — Practical Wheeler. 
Archimedes. — B. Riley. —T. 8.—-W. H.— D. Fraser.—C. 
Engineer. — A Mechanic.— Asor.—J. Probert.—Nandem. 
— Berkshire Typo. — W. Walker. — Ram Chand Biswas. 
—N. 8. Heineken. — Wool wich. -M. W. G.— Beaver. 
R. S.—Wallasey.— Artist using a Quantity.— Bernard 
MeGuire.—I. F. Ballard. — Arthur Bethell.— W. W. B. 
—F. J. Jackson. —-J. W. Durrad.—Dandie Dinmont.— 
F. H. de R.—killin Sivad.—A Country Subscriber. 
O. J. Leaper.—Capt. Ourtis.—Os.—O. L.—Athelstane.— 
O. W. Woodcock. 


Rev. E. HALL. (You might find a customer by advertising 
them in our columns.)—Grry RUBBER AND VORTEX. 
(Dozens of receipts appear in back numbers, from 
which you can e your choice.)—Ex-Lancrr. (We 
cannot advise you as to the selection of a bicyole. All 
the good makers advertise in these columns, and you 
can hardly go wrong in trusting yourself in their hands.) 
—A SUBSCRIBER, i We think you could hardly make or 
buy anything of the kind cheaper than Mr. Striffler'g 
„Marvel Meter,” see p. 424, No. 693.)—SCIENTIFIC. 
(Purely a commercial matter, about whioh we can 
neither give nor ask advice. Thanks for the reply, but 
the query has already been similarly answered.)—J. H. 
TokRITT. (We cannot say what the rules of individual 
clubs are; probably an advertisement in our columns 
asking the secretaries of such to send you copies would 
be responded to, or you might write to the editor of the 
Bicycling Neus.) —-AssEVERO CRAWLE. (Interesting, but 
beyond the limits of our space. There is no end to the 
number of magic squares that can be formed, nor, appa- 
rently, to the correspondence tue subject provokes, and 
whi we are reluctantly compelled to exclude.)— 
SMALL ’um. (No, unless, indeed, some accident has been 
sustained.)—F. Dopp. (Practicable enough. Many 
designs for steam velocipedes have been given in earlier 
volumes. See Vols. IX., X., and XI )—F. G. LI. (Your 
ditiiculty with your authorities“ arises from the fact 
that translators sometimes translate too literally. Had 
you turned to Mr. Sprague’s book you would have 
found, p. 322, There is no difference of property, no 
inherent directive tendency in these ends; but in Eng- 
land we call the face 8 the south pale of the magnet, 
because it ranges itself in the earth’s magnetic field 
facing to the south pole of the earth. In France they 
call it the N. or Boreal pole, because it has the same 
magnetic character as the north pole of the earth.” 
We, however, insert your query in abstract, as it may 
elicit information of value to the numerous students of 
the telephone and microphone.)—J. HarL. (Microscopic 
eels are found in g te. Mis ante 555 
a thin paste, stir it every day with a spoon to prevent it 
becoming mouldy, and during this weather it will 
speedily swarm with eels.“) — Imvicra. (Are the 
chimneys of most new locomotives wider at the top than 
the bottom P That form of chimney is ado with 
the idea of giving free vent to the exhaust.) — InONcLAp. 
ws cannot advise in ignorance of your capabilities. 

ou had better apply to the chief engineer of some 
steamship, but an engagement is not likely to result if 
your experience has been wholly acquired in a machine 
shop on land.) — KssE. (Nobody doubted the fact that 
we know of. In the case of the microphone, the distan(e 
at which the tramp of the fly can be beard is the won- 

der.)—E. TURTLE. (See query 33419, and watch for a 

reply thereto.) —BremarD McGuire. (No.)—F. T. L. 

(Felt hats, according to Stow, were first made in Eng- 

land by Spaniards in 1510, but it seems probable that 

they were known in this country beforg that time. Felt 
hats, by the way, are by no means such modern articles 
of dress as you seem to imagine. The ancient Greeks 
made and were them in all forms—broad brimmed and 
narrow brimmed, conical, truncated, and without 

brims. The slang term for a hat—if, indeed, it ir a 

slang term—indicates its antiquity. With us castor 

means a hat, from the beaver whic formerly supplied 

the best material, that animal deriving his name from a 

Banscrit word meaning musk.)—No . (You pro 

bably mean the Map of Cosmas of Alexandria, known 
3 Indico-pleustes. He lived in the sixth pentury, and 

his map wag the epitome of monkish geography, and 


was quoted by the —— priests as an argument to 
dissunde Columbus from his voyage in search of the 
New World. It represented the earth as a plane twice 
as long as broad, embracing the Mediterranean Sea, and 
indented by the Red the Persian Gulf, and the 
Caspian, and surrounded the ocean.)—AUTOMATIC. 
(You must search yourself; hundreds of patents have 
been taken out during the last 30 years, in this country 
and the United States, for improvements in machines for 
making paper bags, so a very careful search is necessary.) 
—T.H. Preprost ink for writing or printiag on incom- 
bustible pa is made as follows o apua, finely 
pounded, drachms ; oo or somo gum, 

grains; sulphate of iron, 2 drachms; tincture of nut- 
galls, 2 drachws ; sulphate of indigo, 8 drachms. These 
substances are mized and boiled thoroughly in water, 
and the ink thus obtained is said to be fireproof, and 
insoluble in water. Earthy mineral pigmenta are sub- 
stituted for the staph when any other colour than 


black is desired.) — TaIIraT. (The carbolic acid paper 
used for packing fresh meats, for the pu 0 pre- 
serving them from being spoiled, is prepared by melting 


five parts of steurine at a gentle heat, and then stirrin 
in thoroughly two parts of carbolic acid, after whic! 
five parts of melted paraffin are added. The whole is 
well stirred till it cools, after which it is melted, and 
applied to the paper with a 


CrrcuLas Moriox. — We have received another long letter 
from Mr. Pinnington, in reply to Mr. Hodgson, in 
which he says :—*‘ That there is no case in letter 14515 
of a ‘numerator and denominator being divided by 
same quantity, and that all authorities agree that the 
formula (founded u Euclid 8th of 6) for centrifugal 
force is only true when the arc is infinitely small, and 
when it vanishes, and, consequently, is only true when 
no circular motion at all occurs.” We have already 
oes that a continuance of this controversy is not 

esired. 


8QuasH.—Your query is an adyt. 


O. J. LxA RR, H. G., Assevero Crawle, and others have 
replied to queries already similarly answered. 


USEFUL AND SCIENTIFIC NOTES. 


— a a 


Phosphorescence and Fluorescence.—Favé 
attributes both of these phenomena to tho reci- 
procal action of material vibrations and ethereal 
waves.” Even ordinary phosphorus shines in » 
vacuum, in nitrogen, and ia fer by when there 
is no evidence of any chemical action. But when 
the phosphario vapour reaches a certain density this 
light ceases. This furnishes one of the si 
examples of a vapour absorbing the waves which 
are produced by the same body when in a solid 
state. Such an extension of Kirchhoff's law to 
solid bodies is confirmed by the nitrate of uranium, 
which gives eight brilliant phosphorescent lines, each 
corresponding to an abeorption line, when a spectrum 
is made to traverse the salt. 


Transformation by the Simple Addition of 
Oxygen.—Demole has succeeded in transforming 
bromates of the ethylene series into bromides of the 
fatty series by the simple agitation with oxygen in 
closed vessels. Dry oxygen and ethylene dibromate 
united with the liberation of heat; the product was 
not the oxide of ethylene dibromate, but the 
bromide of bromacetyle. Ethylene tribromate 
rapidly absorbs dry oxygen, and is changed into 
bromide of dibromacetyle. Berthelot compared these 
results to his own experiments upon the direct 
oxidation of free ethylene by chromic acid, with the 
formation of aldehyde. Propylene and camphene 
furoish, by the simple fixation of oxygen, propylio 
aldebydes and camphor. 


A Dangerous Crossing.—Colonel Yolland, in 
the course of a report to the Board of Trade as to 
the collision which occurred between an up and a 
down passenger train travelling in opposite direc- 
tions, on May 1, at the Chariton station of the 
South-Eastern Railway, says :—‘‘ The responsibility 
must certainly rest with the railway company’s 
management in having constructed the railway in a 
manner that was not authorised, nor even indicated 
by the special Act or the deposited plans laid before 
Parliament; and, further, in permitting the carefu) 
arrangement of signals and the requisite interlocking 
of points and signals, designed to prevent mistakes 
and to cover and protect this dangerous and un- 
rat level 5 at 3 tation, to be 

together set aside, wing down passenger 
trains to be called into the station by the use of 
hand signals, which experience has fully proved are 
at all times liable to be mistaken and cause a great 
number of collisions.” 


Folk-Lore.-The Council of the Folk-Lore 
Society have now decided on their publications for 
the ensuing year. The first issue of the Folk-Lore 
Record ” will contain a paper by Mr. Ralston on 
folk tales, a collection of West Sussex folk-lore by 
Mrs. Latham, and a selection of notes from the 
valuable collection of Mr. Thomas and other sources. 
Besides this the council have decided to print a 
Lansdowne MS. in the British Museam, by Ke j 
the antiquary, the first part of which will be issued 
this year, edited by Mr. Thiselton Dyer; the first 
part of Mr. Pfo ss Nursery Tales of Japan 
will also be issued. The bibliography is nom under 
the care of Mr. Sachell, who has been en on the 
an for some years, and has offered the results of 
his to the society, — Atheneum, 
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Tur success—commercially and constructively— 
of the Tay Bridge has given notable impetus to the 
other great enterprise which is required to complete 
the Seottish and East Coast railway system. Mr. 
Bouch’s design for a Forth bridge has been for some 
time in abeyance; but in the recent passing of an 
Act of Parliament, which empowers four great rail- 
way companies to guarantee the undertaking a 
revenue of £75,000 a year, it has taken a fresh start, 
with every prospect of speedy accomplishment. As 
originally designed the great spans were to be placed 
at the height of 150ft. abeve high-water mark, so as 
to admit of the free passage of Her Majesty’s ships 
of war te the anchorage of St. Margaret’s Hope. 
Sach a height being now superfluous, the promoters 
ask leave to cut it down to 135ft.—an alteration 
which, by enabling them to shorten their piers 
all over the strncture, would insure a very con- 
siderable saving In the cost of material. Deal- 
ing with an estuary whose depth precluded the 
onal pad of founding piers in its bottom, 

r. Bouch was obliged to adopt an entirely differ- 
ent principle from that so successfully carried out on 
the Firth of Tay. Taking advantage of the island of 
Inchgarvie, about midway between North and South 
Queensferry, he conceived the bold idea of a suspen- 
sion bridge in two enormous spans. From the high 
ground overlooking either shore to the edge of the 
deep water, the railway will be carried on a series of 
light-leoking spans, supported on cylindrical brick 
columns, and somewhat resembling in their general 
appearance the northern section of the Tay Bridge. 
Where the bottom begins to shelve downwards 
there will be placed at each side of the Firth a 
lofty composite pier, consisting of four seta of 
iron columns resting on substantial basements, 
and ‘securely braced together. Immense chains, 
duly anchored at points some distance landward, 
will be earried across the tops af these piers, and of 
two similar piers to be planted on Inchgarvie; and 
from these will be suspended the two lattice girder 
spans, each about 1,600ft. in length, by which the 
deep-water channels are to be crossed. In carrying 
ont the work the first operation will be to eonstruet 
the piers and get the chains into position. The s 
will be built ashore, in lengths 150ft.; and ilesa, 
being separately floated out, will be suoosssively 

ed to the proper height aud hung on to the 
chains, their relative positions being so nicely 
adjusted that they can afterwards, without difficulty, 
be worked together into continuous girders. 
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THE MICROPHONE- TELEPHONE. 


ROM a paper in the French serial 
L’Electricité, we find that M. Th. du 
Moncel has been experimenting with the 
microphone with the view of discovering some 
means of dispensing with the magneto- 
electric, or Bell, telephone. His results are 
noticeable, although, so far as the receiving 
instrument is concerned, Bell’s telephone 
still remains the best instrument. 


periments by M. Th. du Moncel show that 
our knowledge of the phenomena of the 
telephone are far from complete, and that 
the old views regarding acoustics require 
modification. So long ago as 1846 M. Ae la 
Rive alluded to the importance of con- 
sidering molecular vibrations, and when ex- 
perimenters become familiar with the pheno- 
mena of the microphone and telephone, 
results which appear to them incomprehen- 
sible now, will be rendered plain. M. Th. du 
Moncel accepts the hypothesis of molecular 
action, and demonstrated some time ago 
that all the phenomena exhibited by the 
magnetic telephone could not be satisfac- 
torily explained on the simple hypothesis 
of the vibrations of a diaphragm serving as 
an armature toa magnet. It is necessary 
to take account of a particular order of 
vibrations discovered in 1837 by Mr. Page, 
and subsequently studied, as above men- 
tioned, by Ye de la Rive. These vibrations 
alone can explain the transmission of words 
in telephones without diaphragms, and 
their origin can therefore be attributed 
only to molecular action. Recently, M. 
Luvini has established the truth of this de- 
duction by experiments, and has also com- 
pleted the explanation by recognising that 
there 1s a reaction of the helix of the 
electro-magnet upon the magnet. The later 
discoveries of Prof. Hughes and Mr. Blyth, 
however, demonstrated that words could be 
reproduced without the assistance of the 
diaphragm—a discovery which M. du Moncel 
considers as the introduction of an entirely 
new order of phenomena. He has ascer- 
tained the truth of the statement that a 
microphone would reproduce sounds trans- 
mitted by another instrument of the same 
kind; but, in his first experiments, he 
found that it was chiefly the vibrations set 
up in the support of the microphone that 
were thus perceptible, and he was unable to 
admit that they were the result of a 
mechanical transmission of vibrations, for, 
when the circuit was broken, or when the 
battery was withdrawn, no noise was per- 
ceptible. The mercury telephone of M. 
Brequet, it is true, emits sounds by means 
cf acolumn of mercury oscillating under 
the influence of electrical currents ; but in 
the microphone the vibrations can only be 
produced by variation in the intensity of a 
current transmitted by means of bad con- 
tacts. M. du Moncel asks, then, whether 
repulsions exercised between contiguous 
elements of the same current produce these 
effects, or whether theelectric current itself 
is only a molecular vibration? He also 
asks whether the action called into play in 
the newly-discovered phenomena is the 
same as that which produces the sounds in 
an iron wire traversed by a current P—a 
phenonenon well studied by M. de la Rive 
in a memoir p-esented to the Academy in 
VOL. XXVLI.—NO. 697. 


1846. These questions he answers by saying 
that, while the fact remains that the pheno- 
mena are not due to a mechanical trans- 
mission of vibrations, it would be impru- 
dent to pronounce an opinion in the actual 
state of the qnestion. Coming from M. Th. 
du Moncel, such an expression serves to 
show that, until further experiments have 
been made, it would be unwise to formulate 
any ah Sih which might lead one 
astray; but rather should we seek to dis- 
cover the real cause by further researches. 
He has himself repeated the experiments 
of Mr. Blyth, but obtained only negative 
results; he has, however, devised a “ very 


In repeating Mr. Blyth’s experiments, M. 
du Moncel appears to have employed, in- 
stead of cinders, which we should 
understand to mean coke, or perhaps pieces 
of retort scurf, the ordinary cinders (escar- 
billes) left from the incomplete combustion 
of coal. He attributed his failure to the 
proper cause, and then devised the appa- 
ratus illustrated by Fig. 2. A small 
shallow tray, about 4in. by 24in., has at its 
opposite ends electrodes respectively of 
zinc and copper, which are connected in 
the usual way with a Bell telephone. The 
tray is partly filled with large pieces (gros 
fragments) of retort carbon, so closely 


good telephone” transmitter, without a | packed as to form a nearly continuous bed; 
a 


ttery, as he expresses it, which is illus- 


and when water is poured in, a “ very good 


trated in Fig. 2, and described below. The telephone transmitter is obtained without 


form of microphone which M. du Moncel 
considers best adapted for reproducing 
speech is shown in section in Fig. 1. It 
consists of a box of thin wood, the front of 
whichis perforated with a hole large enough 


_ The | to receive the tube of a common string tele- 
theoretical conclusions drawn from his ex- phone, the parchment 


membrane, D, 
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stretched over the inner end of which is 
kept level with the surface of the board on 
the side at which the microphone is placed. 
The membrane, D, carries in its centre a 
small piece of metallised pine charcoal 
(charbon de sapin), C, which is connected 
by the wire, G, and binding screw, K, to the 
battery wire. A vertical lever, delicately 
pivoted on two points at H, carries at its 
upper end another piece of similar charcoal, 
P, which is lightly pressed against the piece, 
C. The lever is connected with the circuit 
by means of the wire and binding screw, J, 
and the pressure with which it bears on the 
charcoal, carried by the membrane, D, is 
regulated by a light spring and silk thread 
actuated by the tension screw, T. With a 
battery of six or seven Léclanché cells, 
words can be transmitted and received; but, 
says M. Th. du Moncel, they are always 
much less accentuated than with the Bell 
telephone. The 0 Ua however, appears 
to be a neat and handy form of microphone 
to employ for speaking purposes, and can 
be made very cheaply. 


a battery. The zinc and carbon plates 
practically form a battery, but the speech- 
transmitting powers of the arrangement 
depend entirely on the coke or gas carbon, 
for if the latter is removed the apparatus 
ceases to act. M. Th. du Moncel says that 
every sound and every word were exactly 
reproduced, and thone disagreeable jarrings 
which sometimes accompany the sounds 
created by the microphone were absent. 
It is not to be understood that the coke 
tray reproduced the words, though that we 
believe it not impossible. The cause of 
the jarring noise is not yet properly under- 
stood; some attribute it to defective con- 
tacts or other faults in the eircuit, but M. 
du Moncel, quoting some experiments of 
M. des Portes, expresses the opinion that cer- 
tain noises heard when the telephone is con- 
nected to the telegraph wires may arise from 
the friction of the wires on their supports. 
M. des Portes found that if a bar magnet 
were placed in a telephonic circuit, and the 
two ends of the wire making the contacts 
are twisted around the poles, blows struck 
on the magnet with an iron rod can be 
heard in the telephone, under this condi- 
tion; however, that one of the poles of the 
magnet is fitted with an iron plate. All the 
sounds produced by M. des Portes cannot 
be the result of mechanical transmission of 
vibrations, because when the circuit is 
broken they are not perceived. The two 
instruments illustrated in the figures are 
well adapted for the study of the pheno- 
mena, and being easily made and inexpen- 
sive, will probably attract many inves- 
tigators to attempt an elucidation of the 
problem. 


RAILWAYS FOR NEW COUNTRIES.* 


TEE first railway in China was practically 

a failure, for it offended the ideas of 
the Mandarins, and they bought it and 
stopped it, although it had been worked at 
a profit for twelve months. The history of 
the undertaking is given in Mr. Rapier’s 
book, which contains besides a mass of 
information as to the cost and working 
expenses of machinery for building railways 
in new countries—i.e., countries to which 
tramways are new. In 1865 acompany was 

roposed for constructing a line from 
Shanghai to Woosung, but from a variety 
of causes the project was abandoned, and 
was not again brought up until in 1872 the 
author of the book before us conceived the 
idea of presenting the then Emperor of 
China with a complete railway, in the hope 
that experience of its working would induce 
the emperor to use his power in assisting 
capitalists to introduce railways into his 
country. The scheme was, however, found 


‘to be impracticable, and the emperor yan 
ild o 


soon afterwards, was succeeded by a ch 

five, so that all hope of gaining a step by 
the personal influence of the monarch was 
at an end. To be prepared for all eventuali- 
ties, however, Mr. Rapier constructed the 
Pioneer, a small locomotive able to run 
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15 or 20 miles an hour, weighing only 22ewt., 
and so small that it could be packed whole 
and sent out toa friend for trial on a light 
road, with the idea of familiarising the 
Chinese with steau-carriaves. In 1875 it 
was determined to send out the engine and 
try the experiment of a railway upon the 
road laid out by the Woosung Company. 
The remaining capital of the company was, 
however, insufficient to put down a lme on 
the full seale, and Mr. Rapier set to work 
to see how far the money subseribed could 
be made to go. A gauge of 2ft. bin. was 
finally decided upon, with rails 26lb. to the 
yard; two locomotives of 9 tons each, and 
one first, one second, and four third-class 
carriages. The Pioneer, the first engine 
sent cut, had cylinders of Sin. diameter, 
4-coupled wheels, and a rather ugly-looking 
water-tank; but it weighed only 2bewt., 
and was easily carried by sixteen Chinese 
labourers. In February, 1876, it made its 
first trip on about three-quarters of a mile 
of rails, much to the delight of the Chinese, 
who came in hundreds to see it at work, 
helping in the construction of the road. 
The Taotai of Shanghai became alarmed, 
and demanded the discontinuance of the 
work, which was met by an agreement not 
to run the engine fora month to enable him 
to communicate with the authorities at 
Peking. The month having expired with- 
out any further interference, the Pioneer 
resumed its labours, andthe populace having 
been advised to have nothing to do with the 
railway, now came in thousands to witness 
the operations and to get a gratuitous ride 
in the empty ballast trucks on the return 
journey. The permanent engines were six- 
wheel coupled, the wheels being only 27in. 
in diameter, and the toial weight 9 tons. 
One of these, the Celestial Empire, made its 
first trip on the 12th of June, at a speed of 
25 miles un hour, and on the 30th of June 
the opening train, containing 200 passengers, 
ran from Shanghai to Kangwan, a distance 
of five miles. On July 1 the Chinese were 
invited to travel free, which they did, and 
on July 3, 1876, traflic commenced, the re- 
ceipts at once becoming of the most satis- 
factory character—in fact, on festivals and 
holidays the train with seats for only 130 
frequently carried 250 passengers, and left 
more than that number of would-be 
passengers behind. In August a soldier 
deliberately committed suicide by walking 
in front of the train, and the Taotai declared 
that there were 500 men anxious to commit 
suicide on the railway. For the sake of form 
the driver was put on his trial, but was 
cleared of all blame by the evidence of his 
Chinese brakesmen; nevertheless, when the 

murder of Mr. Margary was inquired into, 
Mr. Wade found a disposition on the part 
of the authorities to look upon it as merely 
balancing the death of the soldicr. He re- 
quested that the trains might be stopped 
while negotiations were pending, a pro- 
posal to which the company unfortunately 
acceded—unfortunately, because, as they 
subsequently found, they had thereby placed 
the undertaking at the mercy of the autho- 
rities. It was, therefore, arranged that the 
provincial government should buy the line, by 
paying in three half-yearly instalments the 
cost of its construction, the company work- 
ing it until such timeas the whole sum was 
paid. There were other conditions, such as 
no goods to be carried, which were onerous 
and prevented the company from earning as 
muchas they might, but it was thought that 
with a clear twelvemonth in which to 
familiarise the people with the line, and 
teach them to appreciate its advantages, the 
great object of the promoters would be 
obtained. The line was extended to 
Woosung in December of 1976, and on the 
opening day many Chinese of high rank 
attended. Thenceforward until the last in- 
stalment of the purchase-money was due 
the trains ran regularly, the traflic, notwith- 


standing the “conditions,” being carried on 
at ia profit. With the exception of a few 
hitches, easily explained, no duficulty was 
experienced with the Chinese people. who 
used the line freely for purposes of business 
and pleasure, the regularity of the service 
in all weathers being considered of more 
value than even the cheapness and speed. 
On the 20th of October, I877, the longest 
and heaviest train that had yet traversed 
the line started from Woosung, both sides 
of the railway being thronved with spec- 
tutors. The final instalment was paid on 
the same day, but the formal handing over 
of the line was postponed until the 22nd, 
when a special train was prepared for the 
Mandarins, who deelined it, and went to 
Woosung in chairs. In spite of the petition 
of the merchants and people, to which no 
reply was received, a railway that had been 
worked ata profit for 12 months, which was 
capable of returning a large percentage on 
its capital, was bought and paid for with 
the simple idea of stopping it. The author 
thinks, and probably he is right, that the 
proceeding is so much opposed to Chinese 
ideas of money-making that it will be more 
talked about than if everything had gone 
on, so that the time cannot be distant when 
railways will spread over the “Celestial” 
empire. This portion of Mr. Rapier’s book, 
which, by the way, is only an appendix, is 
illustrated with some large photographs of 
the rolling stuck, and the scenes on the 
opening days. The book proper deals with 
the methods of making remunerative rail- 
ways, and contains a muss of technical in- 
formation, with estimates of cost, that will 
be of considerable value to those who wish 
to construct light railways in new countries. 
There are numerous wood engravings of 
narrow-gauge locomotives, of railway plant 
and appliances, and the information is 
in sucha form that merchants and others 
can readily ascertain the approximate cost 
of a railway without professional assistance, 
while the engincer will find many data very 
useful to him in carrying out work of the kind. 


CHIEF PHENOMENA OF THE THREE 
PRIMARY STATES OF MATTER. 
By J. Dovanias Scorrern. 

PART III. 


1 WILL confine my concluding observations to 
the leading phenomena attaching to water 
alone, as these are typical of most of the effects 
associated with other fluids. Glancing, then, 
at the subject of fluid resistance generally, we 
find it possessed of much interest. A body, such 
as a ship moving through the water with a 
given rate of speed, experiences a certain de- 
terminate resistance, and it follows from the 
laws of fluid pressure that at a double velocity 
the resistance will be 4 times the first; for a 
treble rate, 9 times; a quadruple speed, 16 
times, and so on. So that in mathematical 
language we should render an account of this 
effect by saying: The resistance sustained by a 
body moving through water with varying velo- 
cities expressed by a, 2a, 3a, 4a * * * na, in- 
creases as the squares of the co-efficients of the 
several rates of motion—that is, as 1, 4, 9, 16 
* * * n7a. Taking, therefore, these values in 
order up to a velocity equal to 10a, we obtain 
the following series— 


Speed equal to la 2a 3a 4a 5a 6a Ta Sa 9a 10a 
Gives resistance 
equal to . . 1 4 9 16 25 36 49 64 81 100 


From a knowledge of these facts we learn 
that, were the power of one horse sufficient to 
move a vessel at a speed of 1 mile per hour, it 
would require exactly 25 horse-power to propel 
it with a velocity equal to 5 miles, and 100 
horse-power if with a velocity of 10 miles an 
hour that is, ten times the speed in units of 
time would necessarily beget a hundredfold 
resistance. Nor is this all, for just as the 
speed increases, so does the hitherto effective 
forward thrust of the mass of water surround- 
ing the ship's stern diminish, and when the 
vessel is at rest the pressures fore and aft, of 
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course, mutually balance; it requires yet an 
additional force, therefore, beyond that indi- 
cated by our theoretical tabulation, to enable 
the moving body to attain any speed exceeding 
the initial velocity. Sailing vessels almost 
becalmed often move along at the rate of about 
a mile an hour, whereas by means of a wode- 
rately stiff breeze scarcely more than about 10 
nautical miles would be achieved ; nor is this a 
matter for surprise, seeing that “when due 
allowance is made for the effective thrust at 
the stern’’—a force amounting to even less than 
the 1-100th of that required to gain a “speed 
equal to 10a,” will fully sutice to insure a 
velocity of motion = “la.” Similarly also, 
less than the 1-400th of such power would yield a 
speed equal to ła in similar units of time. 
Hence, the fact that during a complete calm a 
single boat’s crew can lug their ship along ata 
sensible rate of speed. It muy be well to re- 
mark here, that in the case of bodies moving 
through air, the effects of resistance are even 
greater than the foregoing. The pressure upon 
immersed bodies is invariably in a direction 
perpendicular to their surfaces, and in the case 
of a ship in motion, the action of a eide wind is 
to cause her to heel to starboard or to port; 
therefore, the more deeply submerged side of 
the vessel sustains a considerable increment of 
fluid pressure, in this way tending to force her 
head round to the wind. 

To effectually counteract this false motion, 
the rudder is caused to preserve a certain 
angular inclination to the central line of the 
hull; and to this adjustment of the steering 
gear the technical term of “ weather-helm ” is 
applied. Also, because of the extreme infre- 
quency of winds directly astern, or the general 
occurrence of a certain degree of side-wind, 
the masts (and, therefore, also the entire body 
of canvas) are placed more forward than aft. 
The shape of the fore-part of a vessel affects 
but slightly her effective velocity; but that 
of the hinder portion or from the waist to the 
stern, and technically designated the “run,” 
materially influences it. It is, therefore, 
customary to give ships a “fine run! —i. e., to 
taper their sides, in order that the water may 
readily effect a forward thrust. A tree or 
tapering spar is capable of being moved through 
water much more quickly “tig end on,” for 
precisely similar reasons. Must persons are 
familiar with the sudden shock heard and felt 
along the entire length of a pipe when the 
cock is suddenly closed, and many need not to 
be reminded that the cock in reality sustains a 
force of impact equal to that which would be 
communicated to it were it “jolted” with a 
rigid rod of iron of equal size and weight pos- 
sessed by the moving column of water, and 
impelled with a similar velocity; moreover, as 
the pressure is equably diffused, the problem 
of thus widening—or even rupturing a long 
lead pipe becomes one of considerable ease. In 
the“ water-ram' advantage is taken of this 
momentum of a liquid column in rapid motion 
to raise water into reservoirs situated at con- 
siderable altitudes. The apparatus in principle 
is as follows:—A sloping pipe, furnished at its 
lower end with a valve opening downwards, 
serves to convey the stream—the valve being 
so constructed as to suddenly arrest the flow of 
water at successive equal intervals of time; 
near this valve is an orifice, with a valve open- 
ing upwards, and close above it is situated a 
globular air-chamber, from the summit of 
which a straight and small discharging pipe is 
carried immediately up to the reservoir. A 
falling column of water, moving fora single 
second through a pipe 30ft. long, 0.17ft. in 
diameter, and sloping downwards through a 
fall of oft., will acquire a momentum such that, 
by the sudden arrest to further progress of the 
water offered by the terminal valve being now 
shut, the force of impact alone will suflice to 
raise a similar column of water having aheight 
of 40ft., with energy sufficient to jerk nearly 
half a pint of it into a tank placed at the 
above altitude. The use of the air-chamber is 
to convert the thumping ” motion of the fluid 
into an approximately steady flow, as in the 
fire-engine. A special arrangement, known as 
a “ gnitting-valve,’’ provides a fresh supply of 
air to this globular vessel us required, and it is 
obvious that if, by a suitable mechanical provi- 
sion, the lower valve be caused to close once 
every second, any tank so situated will be up- 
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plied at the rate of nearly four gallons per 
minute—that is, it will in this way receive 
240 gallons; (210 < 10) = 2,4001b.; (2,400 + 
112) = 21·428cwt.; or, finally, 1-070 tons of 
water per hour. In actual practice the lower 
valve is so adjusted as to be suddenly thrown 
back flush with the interior of the pipe at the 
exact fractional part of time when the advanc- 
ing stream has acquired the necessary momen- 
tum, not only to effect closure of this valve, but 
also to lift the required volume of water. We 
will now quit these theoretical considerations, 
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water at 4 C.; what is the weight of the fluid having descended through 12in., its upper face 
in grams? Because 1 litre 1.000 cub. was just submerged. Tus, then, from the 
centin., .. 1˙5 litre = (1,000 x 15) = 1,500 known weight of this bulk of water results the 
cbe., or grams. What would be the volume | following proportion: —62 5Ib.: 12in, ::401b. : 
and weight of the above bulk of water if re-| 2, where x1 = (480 + 62°5) = 7°68in.—the depth 
duced to O C.? It would now be in the condi- | of immersion sought. Let us next take the case 
tion of ice, and would, therefore, have expanded | conversely. It is found that a cubic foot of oak, 
to 1,500 + (O';v0012 x 1,500) = 1,50918 cub. when floating in water, sinks through 9Qin., 
centim.; also, the weight of this bulk of ice measured from its bottom edge; what must it 
would clearly be identical with that of the water | weigh? Again, by proportion:—12 : 625:5 
taken—that is, 1,500 grams. But if we required 9 : æ = (562-5 + 12) = 40:8751b., or 46ʃb. 1toz. 


of the water, or 1°5 litre, we should have to 
get at the result in a different fashion. It 
would then be necessary to multiply the weight 
of such volume of water by the quantity, 
“0:949,” or that which we have just agreed to 
accept as expressive of the specitic gravity of 
ice. ‘Therefore, the weight of 1:5 litre of ice 
will be (1,500 x 0'949), or 1423°5 grams ; but 
were we to adhere to our foregoing determina. 
tion of the specific gravity—zi.e., to the value, 
“0999 ’—the weight of such a mass of ice 
would be 11985 grams, thus giving a dif- 
ference of 75 grams between the two re- 


and examine more minutely other phenomena 
connected with water generally. We already 
know the meaning of the “ boiling point” of 
pure water as determined at the standard pres- 
sure; we also know the value of its “ vapour 
tension at this temperature and pressure. 
It remains now for us to examine a few of the 
peculiarities connected with freezing. A given 
bulk of water steadily contracts during the 
process of cooling until the temperature of 39° 
Fah. or 4 C. is reached, but it then commences 
avain to expand—at first somewhat slowly— 
until, when almost at the actual point of con- | 


gelation, or freezing, it suddenly once morej|sults. We know that at the normal pres- 
increases in volume (from 1 to 1099). In this sure of the atmosphere the mercurial 


barometer indicates a height of 30in., at what 
height, under similar conditions of atmospheric 
it, and therefore of less weight mass for mass | pressure, will a barometer stand in which use is 
—than water at 4 C or 39’ Fah. As an actual! made of a fluid having a specific gravity of only 
fact, the increment of expansion between 4 and | 75? It is necessary to remember here thut 
0° C. is equal to 0:00012. Hence it is manifest the specific gravity of mercury in the fluent 
that a cubic centimetre of pure water at 4°C. | state is 13 568 (call it 13:6); the calculation 
must actually weigh more than an equal then is extremely simple. All we have to do is 
volume taken at any other temperature, and : to find what part of the greater specific gravity 
for this reason the temperature of 4° C. is the smaller one represents, and then multiply 
termed the point of mazimum density of water, | the normal height of 30in. by such quantity. 
and furnishes the basis of weight in the beauti- | Thus: (13°6 + 7:5)=1'S13, and (30 x 1°813) = 
fully philosophical arrangement of the metrical | (1813 x 3) = 54 30in.—the required height. 
system. We have already seen that (taking | The spout of an ordinary pump is 1tft. above 
air as unity) “the specific gravity of steam is the level of the liquid to be raised, of which the 
0:6219,” and now, accepting pure distilled | specific gravity is known to be 1:2; it is re- 
water at 4° C as unity, we find that whereas a | quired to determine what power (P) must be 
cub. centim. of the latter weighs exactly 1 applied to the free extremity of the handle, 
gram, an equal bulk of ice falls short of this. which forms a lever of which the arms are 36 
In order to obtain the true specific gravity of | and 3 inches long respectively, when the area 
any body, we must compare it with the known of the piston is 8 square inches. Evidently 
weight possessed hy an equal bulk of the sub- (14 x 12 x 8 x 1,000+1,728) x 12; or (1,344,000 
stance which we elect to take as unity, and in | + 1,728) x 2 = 77777 x 1:2 = 933-324 will be 
the case of solids and liquids it is agreed to the weight in ounces of the cylindrical column 
effect this comparison at the temperature of of fluid to be raised,“ and by the principle of 
4° C.—that is, the “point of maximum den- 


the “lever” we know that the forees will 
sity.” Evidently, then, equal volumes of ice! mutually balance when (P x 36) = 933324 * 3: 
and water could not in this way be submitted therefore 36P = 2, 709.9720 ., or P 2,7909972 
to examination because we are not in a position 36) = 7777702. = 4So61lllb., or 41b. 13°77 7oz. 
to estimate a given volume of ice in terms of | What will be the specific gravity of the herviest 
weight as ice at 1 C. It will no longer be ice, | fluid capable of being drawn off at the normal 
but will furnish an equivalent weight of water, pressure of the atmosphere by a siphon of 
and the bull of this weight of water, estimated į which the shorter leg is 54-tin. 2? The weights 
att C., will—as stated above-—be in the ratio | of the fluid columns will, of course, be equal 
of (1—0 00012): 1. or as 0˙99988: 1; that is, | in either case; therefore, calling the unknown 
as 14909 82: 1500. Hence, too, as in the specific gravity æ, (136 « 30) =(St4% z). From 
metrical system, measure and weight are in | this it is clear that because 51 = 408, x alone 
direct order, it is evident that equal masses of | —that is, the required specific gravity—must 
ico at 0 C. and water at 4 C. will also have 


be equal to (408+51-4), or 7:5. That this is 
the same relation in regard to weight; alsoas 


7 5. 

correct will be manifest from the example of 
the quantities (09099859 + 1) and (1499-82 + 
1500) equally vield the same quotient 


the barometer first above given. ‘The last 
three examples relate to specific gravity and 
of 0999, it follows that (theoretically) the 
latter would be the actual specific gravity ua 


way, then, the resulting bulk of ice formed is 
considerably in excess of the water producing 


atmospheric pressure solely; we will now 
examine the phenomena to be met with when 
ice—were it possible to estimate it as such— | specific gravity and sluid pressure are concerned. 
at the “ point of maximum density of water.” | A sphere of Gin. radius, and floating in water, 
Thus, by calculation alone, we have just de- is exactly half-submerged: what will be its 
duced the required specific gravity of ice, and 
as it is variously g'yen by ditfurent authors as 


weight? As the contents of a sphere are = 
4-3rds x 22-7ths of the radius cubed, the entire 
equal te 0930 and 0˙918 (and by ourselves at 
present as equal to 0-999), we may take the 


bulk of water equal to such a globe would 
be 833:142 cubic inches; but, as we sup- 
mean of all three values—or (2847 + 3) = | pose it to be half in and half ont of 
ODL); in this way we reduce the error (if any) | the water, it is clear that the mass of fluid dis- 
now present in our calculation to 
(0 999 — 0 90) = 005, or the 1-20th. 


placed will only be equal to (533142 + 2), or 

416571 cubic inches. Then, because one 
We cannot do better than bring our investiga- | cubic foot of water weighs 1,0000z.” (or 62:51h.) 
tions of the fluid state to a close by working the weight of our sphere must be equal to 
out a few simple examples. It will first be | (416°571 x 1,000) + 1,728 = 241 and 1.14th of 
necessary, however, to offer a few prefatory re- | an ounce (nearly), or 15·067I h. A cubic foot of 
marks. When a body sinks in water, it dis- | fir (weighing lb.) floats in water. Required 
places a volume equal to the bulk of such sub- | to know the depth to which it will be immersed ? 
merged body. When a substance is wholly | Now, if the specific gravities of this wood and 
suspended in water, it is pressed upwards with | water were identical, a cubie foot of the former 
a force equal to the weight of the fluid mas3} would sink wholly beneath the surface, until, 
displaced; when a body floats in water it sinks | — — ries 
to a depth such that the volume of water, 
equal in bulk to the submerged portion of the 
substance, is also cqual to the whole weight of 
the floating body. A flask having a capacity 
equal to 1°5 litres, is filled with pure distilled 


for conven‘enes in working alone we here acsume the 
„barrel“ of the pump to be a true cylinder throne iont 
its entire length of 1t feet ; practically, however, its lower 
end would be considerably narrower than the upper one; 
bnt it is advisable to obviate the confusion that might 


fizure—that is, a cone.“ 


arise from acaleulation relative to the contents of such a | 


to know the weight of a bulk of ice equal to that Take, finally, an example illustrating the 


principle of the“ Bramah press.” Into the 
upper face of a cylinder filled with a finid are 
fitted two pistons, whose areas are respectively 
equal to 3:143 and 78 571 square inches. What 
will be the force transmitted to the larger 
piston when a power of 101b. is applied to the 
smaller one? Here the larger area contains 
the smaller one (78.571 + 3:143) = 24 99 times; 
therefore, as the pressure of 10lb. is equally 
imparted to every “3143 square inches“ of 
the larger, it ia clear that (2409 x 10) = 250lb. 
is the pressure souvht. Similar examples reia- 
tive tothe phenomena of fluids will readily occur 
to my readers, and in all cases the practical 
methods of calculation are equally as simple 
as the foregoing. In my next paper I propose 
to examine some of the leading conditions 
affecting solids generally. 


SURFACING SHEET IRON. 


AS attempt has been recently made by an 

American inventor to produce sheet iron 
with a surface resembling that on the well- 
known Russian article, and apparently he has 
met with sufficient success to induce him to 
patent the process in this country. The in- 
vention of Mr. C. J. Eames, of New York, re- 
lates to a process in which iron sheets, during 
rolling and finishing, have produced upon them 
a black or blue-black glossy film or coating 
that is highly resistent to corrosive agencies, 
does not tarnish in the air, and is capable of 
being planished by rolling or hammering the 
sheet without detachment therefrom. It con- 
sists in the application successively to an iron 
sheet, while the same is heated and before its 
final rolling, first of a carbonaceous material, 
either solid, liquid, vaporous, or gaseous; and, 
second, of steam, heated to the temperature of 
ineandescence of solid matter. The form in 
which the patentee prefers to apply the 
carbonaceous matter in the first stage is in that 
of vapour of petroleum or naphtha, either 
with or without a small admixture of steam.“ 
In carrying his invention into practice the 
sheets are first divested of oxide or other 
foreign matter by the usual methods of scour- 
ing or pickling, or atherwise. 

The first stage of the peculiar process is that 
of carbonisation, and the method of carbonis- 
ing preferred is to arrange the iron sheets or 
plates within a closed casing or box vertically, 
with spaces between thew, this casing being 
heated toa dark red heat, jnst visible in dav- 
light. A jet of highly heated vapour of 
petroleum or naphtha is then introduced, pre- 
ferably from a suitable generator or vapourising 
apparatus, from which the vapour of the whole 
mass of oil is carried forward bodily by means 
of a current of incandescent steam. The sheets 
are subjected to this carbonising operation in 
an atmosphere of highly heated hydrocarbon 
vapour for a period of about ten or fifteen 
minutes. The casing may be heated to a 
higher degree externally, and vapour of hydro- 
carbon may be introduced in any convenient 
way, but this operation is liable to consume 
much time. Equivalent results also follow from 
the application to the sheets of solid or liquid 
carbonaceous matters, and external heating of 
the casing, but this modification of the pro- 
cess is expensive and tedious. 

The second stage of the process consists in 2 
treatment of the sheet iron with highly heated 
steam alone. This is accomplished by turning 
off the current of hydrocarbon vapour from 
the box or casing containing the sheets, and 
admitting the incandescent steam alone in the 
casing; th's stage of the said process usually 
continues for a period of about twenty to thirty 
minutes. A longer period may produce a brittle 
coating of magnetice oxide, which is not suscep- 
tible of being planished. 

The third stage of the process is the pro- 
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duction of a planished surface by heating and 
rolling. For this purpose the iron is placed in 
piles of three sheets, which from time to time 
are interchanged in relative position to insure 
uniform planishing on all of the surfaces. If 
desired the mottled surface, peculiar to Russian 
sheet iron, is then imparted by heating and 
hammering with hammers having tesselated 
faces in the manner now commonly practised. 
One great advantage of this method of making 
planished sheet iron is the very short time re- 
quired in comparison to that required by the 
methods now in use. 


THE GEOLOGY OF CYPRUS. 


[HE eastern portion of Cyprus is of secondary 

formation, corresponding with the opposite 
coast of Syria. On the western side the crystal- 
line appears, agreeing with the coast of Asia 
Minor. These circumstances and the form of 
the island would justify the opinion of the 
ancients that at some period it formed part of 
the continent. 

The highest part of the northern chain of 
mountains is jurassic as far as Cape Elia, when 
tertiary limestone and marl appear. On each 
side of the jurassic is what the Germans call 
Wienersandstein. This is younger than the 
limestone, since it rests upon it, and belongs 
almost exclusively to the northern chain. 

The great central plain of Messaria is 
quaternary, which formation is also found as a 
fringe along the coast from Cape Khormokite 
northward, turning the point of Cape Andreas 
and including Pandora Islands—the Kleida, or 
keys of Cyprus. 

At Cape Greco (Pedalium), on the east, there 
is a patch of jurassic, and with it—but not 
reaching to Famagosta—a stretch of tertiary 
limestone and marl. Passing this we again 
come upon the quaternary formation of the 
PER which keeps the coast southward past 

rka. This district between Famagosta 
and Lanarka was the site of the Idalian Forest 
where, according to mythology, Adonis was 
killed by a wild boar and changed by Venus 
into a flower. From Lanarka the quaternary 
continues down by the Kurium promontory, 
and also, at intervals, along the east and south 
coasts as far as Pumo. 

The great central chain is formed of green- 
stone, in the highest portions surrounded by 
tertiary limestone and marl, on the southern 
part of which occur patches of Wienersandstein 
and „ particularly between Castello 
and Cape Epiphanio. From the neighbourhood 
of Livadia to Strallus, near Lanarka, is a patch 
of greenstone. Very considerable denudation 
is manifest over all these strata. | 

There are patches of gypsum near Laria and 
Ardima, and from Vosiki to Tersephano. The 
hills near Lanarka abound with talc, which is 
used to make plaster for the houses. 

Volcanic eruptions have long ceased in 
Cyprus, and it is not known which mountain 
caused extensive damage during the reign of 
Titus. The island is, however, still subject to 
earthquakes. Paphos has suffered most from 
them, and was once entirely destroyed. Ama- 
thus is the next. 

Eruptions of gas have also long ceased, with 
occasional exception at a salt well near Lanarka. 

The quaternary formation is abundant in 
fossils. There are some plants, and it is rich 
with foramenifere. A stalk of Faira was 
found that had been pierced through by aboring 
mussel, Lithodomus lithophagus. There are 
some Echinidę and Bryozoa, and Conchifera 
and Gasteropoda are numerous. There are 
also a few kinds of Cirripedia, Ostracoda, and 
Brachyura. John J. Lake. 


AUTOMATIC REED ORGANS. 


LE patent have been granted to Mr. 
E. P. Needham, of New York, for a 
method of playing reed instruments by a novel 
device, which consists in an arrangement by 
which a perforated sheet or belt of paper or 
other suitable material is passed over, under, 
or between, the air passages, thus admitting air 
to the desired reeds ab the proper time and for 
the required length of time, producing a 
succession of harmonic notes, so that any one, 
whether a musician or not, can play any 


desired melody or harmony. The sheet or belt 
is endless, so that any tune perforated on the 
same may be repeated; and it is perforated 
with holes corresponding with the air passages 
of the reeds, and the duration of the notes 
when arranged, so that the material of the 
sheet forms the valve closing the air passages, 
being firmly held by the suction of the bellows, 
which draw in the air through the perforations 
of the sheet only, and thus sound the required 
notes. One perforated sheet or belt can be 
readily substituted for another. 

Fig. 1 is a perspective view of the new musical 
cabinet, the sides and top being shown open to 
exhibit more clearly at one view the different 
parts of the whole, while a portion of the belt 
is removed to expose the rollers. Fig. 2 is a 
vertical section of the instrument. The side and 
end of the cabinet are secured to the bottom, 
and form tho fixed portion of the case, the other 
end, extending to the crank, the front and the 
top being hinged as shown—so that the case can 
be readily opened, and the endless sheets or 
belts of perforated music be easily inserted or 
exchanged; R represents the reed chamber 
mounted on the top of the air chamber or wind 
chest, which connects the reeds with the 
bellows, B. The crank is secured to an actuat- 
ing shaft, provided with an elastic roll, E, 
and on its other end with a crank, K, by 
which the bellows is operated ; L represents an 
endless sheet of paper or other suitable 
material, perforated with openings of varying 


length, and arranged to correspond with the 
reeds, so that in passing over the reed chamber 
the air is admitted to the desired reeds for the 
required time, and a succession of notes sounded 
to produce any piece of music desired. The 
sheet, L, may be made endless, as shown, per- 
forated to sound a given musical arrangement, 
which can be repeated as often as desired, and 
with the desired interval between each repro- 
duction, or the sheet may be rolled on one 
roller, and whilst unwinding from this be 
wound on another until the whole musical com- 
position is played; N is a loose roller inserted 
in the endless sheet or belt for the purpose of 
keeping the same straight and even; o repre- 
sents a hinged arm in which an elastic roller 
turns. When the cabinet is closed a spring 
presses the roller firmly against the elastic roll, 
E, or rather against the sheet, L, which is 
between the rollers, so that the turning of the 
roller, E, by means of the crank and handle, 
propels the endless sheet, and causes the 
various perforations to come over the corre- 
sponding reeds at the desired time, and as by 
the rotation of the shaft the crank, K, con- 
nected with the bellows, B, operates the same 
and draws the air through the perforations and 
the uncovered reeds, a piece of any desired 
music can be played accurately as to both note 


and time by any one, however unskilled in 
music. To allow the sheet or belt to 8 
smoothly over the reed chamber, the rollers, 
5 T, are inserted one on each side, as seen in 

ig. 2. 

S is a “resonant” placed over the apertures 
of the reeds, and arranged so that the same 
may be readily removed to allow of the inser- 
tion of the endless perforated belt or sheet of 
music, L. Various modifications in the con- 
struction of the cabinet and the instrument 
may be made, as also in the means for operat- 
ing the sheet or belt. The sheet of perforated 
paper, prepared cloth, or other suitable material 
in single sheets, or in endless sheets, or belts 
arranged as a valve to exclude the air from all 
the notes of a wind instrument, except those 
to be sounded so as to produce the desired com- 
bination or succession of notes, can be cheaply 
prepared, and any desired number of tunes 
furnished with the instrument or afterwards 
acquired, so that on one instrument any tune 
or composition of music within its compass can 
be performed, and when an endless sheet or 
belt is used, such composition of music or tune 
can be repeated at pleasure with any desired 
interval of time. 


HOW TO MAKE A PIANOTORTE.—III. 


TEE soundboard is now ready for fixing to its 
place; with a wooden back it is screwed 
from the front into the wedges and bracings 


around the bent side, and nailed to the lining 
slips with clout-headed tacks (afterwards to be 
covered with varnished slips). It is better to 
have the holes bored and countersunk so that 
the soundboard may be quickly fastened before 
the glue (which should be rather thin, and 
liberally applied) has time to chill. In an iron 
back the linings only are to be glued, the re- 
mainder being fastened with screws from behind, 
or with small bolts, the heads of the screws 
being insulated with a felt button before 
“marking off; the bridges must be planed 
to the proper height, so that the down bearing 
of the strings may not be too great; at the 
treble the plank bridge and lower bridge are 
level, and the straight edge laid across them 
should be }in. above the bent side or pinning 
edge, the remainder of the lower bridge being 
so regulated that straight edges laid on the 
bridge and tonching the pinned edge should be 
of the same angle everywhere as the one at the 
treble; the plank bridge can then be planed 
to the same thickness throughout, which 
should be about gin.; the top and bottom scales 
are now placed in their respective positions. It 
may be necessary to explain that theseare }in. 
slips of wood, with holes bored at regular dis- 
tances, those of the top scale corresponding 
with the hammers, those in the other rather 
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closer together, or, as it is termed, “contracted.” | flush at the outside. The key-bottom, being a 


For convenience of reference they are also let- 
tered to the gamut in use, a pin is placed in 


framework of 2in. pine, with a back rail lin. by 
4in. wide (see Fig. 3), is then fitted between 


each hole consecutively, and with the straight | them and dowelled, by template, 1łin. from their 


edge leaning against them; a line is ruled 
across the bent side, lower and top bridges, this 
line representing the right-hand string of each 
note. The first or treble hole of each should be 
2tin. from outside the lining, the holes of the 
top scale exactly covering the strike line, the 
lower laid on the bottom lining. As in an iron 
back the pins are already in, the lower scale 
may be dispensed with, the straight edge being 
laid at the right side of each pin instead, and 
ruled across the bridges as before; when they 
are ruled they must be punched with two or 
three holes as determined, taking care not to 
unch too near the edge; they are then bored 
or the bridge pins. I find for this purpose a 
1-16in. spoon bit, set in an Archimedean drill 
stock, to be the steadiest. The holes have a 
slight lean—the top bridge and top row of 
lower bridge towards the bass end, and the 
lower row of holes the reverse way. The bridges 
have then to be glass-papered and blackleaded, 
the wood then cut away from the front of the 
holes, so that nothing touches the vibrating 
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Portion of the wires but the bridge pins. The 
plank is now to be marked and punched for the 
wrest pins. As it is n to have a “side 
bearing,” these lines must be ruled with a bevel, 
the angle bearing a proportion of 1 in 3, and 
represents the centre of wrest pin. To keep as 
much as possible out of the grain line, it is 
better to bore the holes in four rows (or six for 
a trichord) ; see diagram Fig. 1, the lines pen- 
cilled and afterwards scraped out. The sizes of 
wire for stringing (music gauge) are 12 notes of 
No. 14, 12 of 15, 11 of 16, 16 of 17, 40f 18, and 2 
each of 19 and 20; for a trichord 1 size less so 
far as it extends ; but before putting the strings 
on, a slip of baize must be laid: allalong the edges 
of the bent side and plate, to prevent the wire 
jarring against them. The back is now ready 
for the case. In accordance with suggestions 
I think a case made after the French pattern 
(see diagram Fig. 2), and of solid walnut, will 
be most suitable for amateurs, as it will require 
neither special tools nor cauls for its construc- 
tion. The ends are lin. thick, 48}in. long, and 
12in. wide. In glueing on, a margin must be 
left all round the lining; see dotted line (Fig. 
2), the cheeks (C, Fig. 2), ltin. thick by 12 by 
Jin. then being dowelled (not glued) to their 
position—viz., 224in. from bottom of end, and 


front edge, to allow for the lock-board, care 
being taken that the back of the key-bottom is 
not touching any portion of the bridge. To 
make sure of this it is advisable to try all 
together before glueing. Any measurement 
required may be taken from Figs. 2 and 3, they 
being drawn to a scale of 1 in 12. The front 
plinth can now be got out. This is let in 
between the ends with the exception of a 
shoulder projecting beyond them şin., and 
forming with the side plinths a border all round 
of that thickness. An inside bottom (C, Fig. 2) 
is to be fitted to fill up the space between the 
ends and plinth. This can be dowelled or 
nailed through from outside the end, as the side 
plinth will cover the holes. 
W. H. Davies. 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.* 

Br Joun WaTson WARMAN, 
Associate of the College of Organists, London. 
PART I.—GENERAL TREATMENT IN 
MANUFACTURE. 


q. 1 objections, however, are serious. 

No. la is, obrionely ape if not the 
chief consideration; about half a dozen stops 
will ran away with about from 170 gallons per 
hour, which at 1s. per 1,000—the actual cost, 
in 1877, may be set at from 9d. to 1s. 6d. per 
1,000—will be about 2d., and it may, in 
fact, be pretty confidently laid down that under 
2d. per hour (or if paying by the period, say 
under 3 to 4 guineas per annum) nothing can be 


done with a Water-motor. No. 2a is, of course, 
very important; as has been before remarked 
(see d, ante) the companies guarantee to supply 
material—that is to say, the fluid itself, but not 
force ; that is merely an accident of supply. and 
when it is considered that a fall of 65ft. is 
required to produce a pressure of only 25lb. to 
the square inch, it will be evident that much 
cannot be done with private Tanks or Reser- 
voirs. The water company has performed its 
part when the water is, as it were, laid down at 
the door of the consumer; and not only can it 
never be expected to guarantee any given 
pressure for Blowing or other Motors, but it 
is obviously its interest, as soon as one of 
these is set up, to reduce the force as much 
as possible, for the lower the pressure per 
square inch the larger the amount of water that 
must pass through inagiven time to produceagiven 
power. For this reason, therefore, care must be 
exercised, for though there are companies 
which will cheerfully co-operate with the 
organist in the setting up of an effective and, 
at the same time, moderate-priced Motor 
(finding their account in an increased demand), 
yet, as a rule, it will be found that they object 
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to Water-motors in toto unless when supplied 
from the consumer’s own tank, alleging, as a 
reason, that they have not water enough. The 
real insincerity of the plan may be seen at a 
glance; with a fall of about 30ft. (quite as 
much as could be obtained under ordinary 
circumstances) the quantity used would be 
considerably more than double what is required 
with 30lb. to 40lb. pressure: I may add that it 
has been stated (Musical Standard, June 9th, 
1877) that companies are bound to supply if 
required. No. 3a is of great moment; the 
companies are not bound to take any cognizance 
of frost, and unless the Consumer use strict 
precautions with respect to the thorough box- 
ing or burying of Service pipes he may find 
himself frost-bound, snow-bound, and cut off 
from his Organ at one and the same moment. 
It may, however, be safely laid down that with 
a climate not more severe than that of the 
British Islands, pro precautions, as just 
stated, will effectually guard against frost: 
such a country as, say, Canada will be a 
very different matter. No. 4a will be obvious: 
water being so easily generally obtained by 
digging, many hundreds of comparatively large 
places will always remain without a water- 
company at all. 

r. No. 5a is not so serious as some of the- 
others; still, it can be very vexatious, for the 
pressure may be off at just the very mement 
that it is moet required. Thus, on Sunday 
mornings, in some cases, the publicans will be 
using a great deal to “sloosh” down their 
places with. For a sad tale of this description 
see ENGLISH MxEcHANIOC, 1874, Feb., page 569, 
where a Horizontal cylinder motor, after cost- 
ing from first to last about £50, exclusive of 
the water itself, was at last got rid of as a 
treacherous and intolerable nuisance. Thus, 
too, the engine—one of Joy’a—provided for the 
Temple Organ, lay unused for years, until,. 


certain alterations being made in the Instru- 
ment, some comparatively little-known person 
undertook, or was called in, to set the motor 
going; which he succeeded in doing, at the same 
time alleging that original incorrect construc- 
tion rendered some alterations necessary. The 
Engine has, I believe, done duty ever since, 
but whether there was really anything wrong 
in the valves, as asserted, I am quite unable to 
say, but rather prefer to think that Joy, the 
maker, knew what he was about: and the. 
true source of risk is unmistakably shown in 
the simple fact that even now a Gauge and 
Disconnecting pin are both placed conve- 
nient to organist, so that he can keep watch 
on the pressure, and disconnect at any moment 
when it falls below a certain point. At Win- 
chester Cathedral a Water- motor and distin 
set of French or Double-acting Feeders has 
been applied by Hill; but the company’s 
pressure is so poor that not more than half the 
organ can be, as a rule, used on week-days; 
and Hand Levers are retained for instant use 
at any moment. On the other hand, at St. 
Paul's and Manchester Cathedrals the whole 
of the work is done by water, and efficiently ; 
but the cost is very great. The large Organ 
in the Dome at Brighton is absolutely de- 
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pendent on water, no other power whatever 
being provided; this Instrument—one of 
Willis's remember Registers—has a sou.-size 
of something like 56 stops, including a 32ft., and 
it is liable to be required at any moment, the 
corporation allowing the use of it to com- 
petent orvanists at 2s. 6d. per hour: concerts, 
religious services, and entertainments of all 
sorts are also constantly making large and, in 
some cases, sudden demands upon it; and yet, 
during a residence in Hove of more than two 
years, and in constant communication with 
those in the habit of using it (besides own 
practice), the present writer never heard of 
a single failure. What the cost is I cannot, 
of course, say; the 2s. 6d. seems suggestive: 
I should have liked to give some reliable 
figures in this case, perhaps the most illus- 
trative of the use of Water-power cf any organ 
in Englind; but the corporation of Brighton 
having, with the well-known large-heartedness, 
. kindness, and courtesy of municipal bodies, 
refused me a simple list of the Organ-stops, 
I felt that to apply to them for any further 
information would be merely a waste of time. 
No. Sa is not of much weight with proper 
. forms and workmanship in the fittings, and 
a litthe waste-pipe to provide for chance 
slackness will quite meet difficulty. 

8. In some cases Eels seem to give trouble 
by swimming up and finally “plugging” the 
small pipe: See Musical Standard, Aug. 1874, 
mee, 

t. See also Musical Standard, May 26, 1877. 
Gee also Bellows arrangement for admitting of 
cheapest form of Hydraulic. (4, c and 18, w.). 


H. STEAM-BDNAINE. This will not require an 
extended notice here. The advantages of the 
Motor are :—1. Its great power, and from a 
single Engine. :2. Complete independence of 
a company, or, in fact, any outside aid. 3. 
Immunity from stoppage by Frost. 4. Economy 
in burning up odds and ends. 


v. No. 1 is of no practical import: a 3 h.-p. 
Engine will, as already said, supply almost any 
Organ; if not, use two or even more distinct 
Motors.. No, 2 is of advantage, but Gas is 
practically always easily accessible wherever 
there are gasworks; and the latter will be almost 
inevitable at any place where there stands an 
Organ of considerable size, except in ease of a 
large Instrument belonging to some private 
person of means; and he can easily make his 
own Gas. No. 3 is shared by the Gas Engine 
in an even greater degree. No. 4 is, of course, 
useless except in.a Factory. 


w. On the other hand, the room required, 
the danger, the attendance and care, the dust 
and mess, the smoke and steam, the cleaning, 
the inconvenience of application, the difficulty 
of perfect automatic regulation, except with as 
many ac three Cylinders, the impossibility of 
. faving ready at any moment, and the waste 
‘when Engines not actually in use, all these 
combine to forbid, in the most decided way, the 
application of Steam, except under the most 
peculiar circumstances, as when such a Motor 
is already required for other purposes besides. 
It may be mentioned that a Gas-heated Boiler 
will do away with dirt and much of attention; 
but the other objections remain in full force, 
the expense, at same time, being increased. 


X. WBETGHTr. The advantage of the Weight 
that the cost of maintenance is nil, except 
for wear, Mother Earth supplying the motive 
power. The disadvantages are the labour of 
winding up, the comparatively small power 
developed, and the chance of stoppage through 
_ neglecting to wind up, or the period of unin- 

terrupted use being too long to admit of this. 


y. The conditions render this motor some- 
what valuable to the Student. He can do 
with few Stops out, or the being brought up in 
the middle of a Fugue, though vexing, is not 
serious. The labour of winding up will be 
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Z. WIN D-MOTOR.— The advantage here is, of | excecdingly useful for practise, and may 


course, aconstant Motor without labour; but 
the power obtained is very trifling unless a very 
ugly affair be tolerated. I would never on any 
account recommend this Motor except for 
winding-up Weight, and then only where 
the expense can easily be borne, and the ap- 
pearance not objected to; for it will be evident 
that a Winch will be required as well, wind 
being a force in no way to be depended on. 


** SUMMARY OF METHODS COMPARED. 

[21 a.] The following are given as in the 
author's opinion generally useful and safe 
regulations; at the same time, he lias no wish to 
dogmatise. And, after all is said, it is probable 
that individual predilection will in many cases 
prove the most powerful motor of all. Re- 
member, in all cases where Machinery is finally 
decided on be sure to make provision at the 
same time for Manual Blowing, unless the 
Organ be not required for public worship or 
performances. 


b. COMPARISON OF PERSONAL WITH MACHINE 
Biowina. The author would in the strongest 
terms deprecate all undue haste in the adop- 
tion of Machinery for Organ blowing in any 
country where labour is comparatively cheap, 
asin England; it may be with the fullest con- 
fidence laid down that, sperking broadly, the 
average blowist, spite of his admitted imper- 
fections, will make as reliable a motor as the 
average machine; besides this, he is in many 
cases useful for a variety of other purposes 
which the latter can never fulfil. Exercise, 
therefore, the greatest caution; for whereas a 
stout, handy lad may, in cases where labour 
is not dear, do ordinary Church duty for £2 to 
£3 per annum, and perform anumber of useful 
little offices besides (such as lighting up, giving 
out papers, looking after books, and the like) the 
interest alone on the outiay for the smallest 
Gas Engine and fittings will certainly reach 
that amount, without allowing one penny for 
actual Feeding or Maintenance; and the 
Hydraulic, which calls for much smaller primary 
outlay, soon makes up the difference in the 
great cost of the Feed. In all eases where a 
pale is contemplated, select some pipe (in 
a house or other place already supplied) that 
will give a fair test, and affix a Gauge indicator, 
taking constant readings from time to time, 
and for a sufliciently extended period; also 
inquire of kouseholder with respect to stop- 
pages, frost, and all other possible particulars, 


c. Circumstances under which Machine- 
blowing may be said to be desirable may be, I 
think, summarised in following :—1. Daily Ser- 


vice; 2. Organ large, say a Sounding-size of | 
over 25 Registers; 3. Efficient attendance | 


with regard to lighting up, books, &e., pos- 
sessed independently of blowist; 4. Organ very 
much in use; 5. Manual labour expensive; 6. 
Facility for proper lodgment and application 
of a Gas or other Engine; 7. Thoroughly reli- 
able Water company, good pressure, say not 
under 30lb. to inch at any time, and at mode- 
rate cost, and no risk of intermittent supply ; 
8. Suitable Steam or other Motor required for 
other purposes; 9. Facility for procuring such 
attention, cleaning, &c., as the machine may 
require; 10. Ditliculty in affording wages of an 
adult blowist, combined with situation of 
Bellows Handles, so that a boy might do mis- 
chief to Organ unnoticed (see Winch and Aper- 
ture, 20, j.) À 


d. These may be considered to speak for them- 
selves, and the converse in each case will bea 
reason in favour of Personal blowing. See also 
necessity in some cases for second Reservoir, 
with Machine blowing (15, m.). 

e, For circumstances under which a Reser- 
voir is required solely for governing the throw 
off of the Engine: sce BELZOWS ARR. (7, l.) 
and S1zk (15, r.). 


f. Comparison or Forms op PERSONAT 


healthy exercise, and the original cost (which, | BLowtna. Foot. All forms of Power-blowing 
besides, is not excessive) will be soon made up if | by foot, that is, using whole weight of a sepa- 
the Instrument be much played on, for even rate blowist, may, in the author's estimation, 
ld. per hour soon tells up. On the other hand, | be dismissed at once. Foot power blowing has 
from the defect mentioned, the Weight is been for a century at least condemned, having 
obviously unsuitable for public worship or been, in fact, the first method ever used. (See 


entertainments of any kind. The task of 
winding up may,as already stated, be got over 
by Wind-engine ; see next. 


| 


Rimbault, p. 12.) 


g. Auxiliary Foot-blowing, that is, as a tem- 
porary substitute for separate blowist, 


freely be introduced into all small Organs, 
wherever placed ; as regards larger Instruments 
circumstances must decide, as it will be, of 
course, only a portion of the Stops that can be 
so supplied. A very good rule will be to furnish 
with Pedal-blower all Chamber or Home In- 
struments, for many hours of comfortable finger 
practice can be thus insured, and so, in many 
cases, the expense of a harmonium or other 
similar instrumentavoided. For small Concert 
Instruments of one or two imitative Stops the 
Blowing pedal may be said to be all required, 
for it will give ample wind; Playing-pedals 
do not here exist, and as space on an Orchestra is 
always valuable, the getting rid of the separate 
blowist, who is, besides, generally, in this case, 
visible, is very desirable. 


h. As regards Church or Chapel Organs, it 
will not, as a rule, be worth while to supply 
them unless small (say 6 or 7 Sounding Stops 
or under), with a Foot blower; for regular 
pedal practice must have a separate blowist, 
and for simply finger exercise it will be hardly 
worth while incurring the additional expense ; 
especially when it is considered that for half 
the year practising ina cold Church or Chapel 
is very uncomfortable ; and that the particular 
music and exercising most likely to be used in 
such case—much of it, perhaps, secular—is 
generally such as least likely to be called for 
on Sunday, and, therefore, inconvenient to 
keep at Church. Cathedral and Concert In- 
struments, except as just said, or as a small 
ordinary Instrument, need never be troubled 
with a Foot-blower. 


i. With regard to the kinds of Foot-blower 
to be used, I would limit to three. The 
Treadles, as in the Harmonium, should be 
applied to all Organs unprovided with Play- 
ing-pedals, and is decidedly the most convenient 
form; this, however, will not include a very 
large number of Instruments, as Ped.-board, 
even in the smallest Organs, is very valuable 
for practice. 


W. There remain the Cranked and the Straight- 
ith respect to former, as Teacher's Blower is 
always of great utility in any Organ unprovided 
with Machine Motor, and i3 greatly facilitated 
by hanging Feeder at sicb, it will be obvious 
that Cranked form will here be the rele. But 
where for any rews3on Teacher's Blower is un- 
necessary or impracticable, the front hinging of 
the Feeder, and the employment of Straight 
Pedal will follow almost as matters of course 
(see further 6, I). The Straight form may be 
suid to be almost imperative with front-hinged 
Feeder (by front is here meant nearest player}. 


% PRECISE STRUCTURE AND 
ARRANGEMENT. 
Foor- BLOWER, ALL KINDS. 

The Compenent Parts are as follows: Bear- 
ings, Centres, Levers, Petal, Plate, Shoe, 
Sockets, Spinde, Traces, readles with their 
Facing. : 

An these will ibe fully gone into heres iter in 
Part Detailed. 

HANDEL OW NHR, LEVER. 

The Portions gomprise these: Bearings, 
Centres, Fastener, Guide, King-post, Lever, 
Lugs, Main-beanr, ‘Queen-post, Rods, Struts, 
Tugs. 

See fully hevaafter in Det Ned. 
HAND-BLOWER, WINCH: 

The Tärts are: Fenrings, Ceres, Rods, - 

Shaft, Weel, Winch. . 
All telly treatedlin Part Detected. 
(To be continued.) 


THEAPPSICATION OF PHOTOCRAPHY 
TO THE PRODUCYZ0N OF PRINTING : 
SURFACES AND PICTURES IN 
PIGMENT.—II.“ 

By T.rohAS BOA I., F. C. S: 

Phototypic, or raised Printing BIOS, bx 
Swelled Gelatine Process; Zinc Etching, and 
other Methods. 

1 ERE is a fatty ink transfer, similar to that 

which I nat down on a Mthographis: stone 
during the first lecture. I noway it on a meoth 
aud clean zinc plate, and pass trough tha press. 

On removing the p: per, by soa nto, we find that the | 
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ink firmly adheres to the zinc, just as it previously 
did to the stone. A treatment with gum now 
protects the clear parts of the zinc plate against the 


adhesion of printing ink, and the application of tho! 


ink roller adds more ink to the fatty image already 
on the surface of the zinc plate. So far, our present 
process resembles the photo-lithographie process 
described last week ; but, instead of printing from 
the zine plate, I dust powdered resin over it, in 
order to give firmness to the fatty image, very 
slightly warm the plate, and make the resin and ink 
partially blend, and then put it into dilute nitric 
acid, containing one part of acid to about forty parts 
of water, and here it remains for about three 
minutes, during which time the acid dissolves away 
those parts of the metal which are not covered by the 
waterproof coating. Now, let us take the plate out 
and examine it. We find that the covered parts 
stand slightly in relief, but only very little, and if we 
were to continue the etching without further pre- 
paration, the acid would gradually undermine the 
lines, and the image would be lost. Now, the under- 
mining action of the acid can easily be prevented by 
washing the plate, drying it, ard then heating it 
sufficiently to just melt the resin, Under these cir- 
cumstances the melted resin blends with the printer’s 
ink, and runs down over the sides of the little ridges 
left by the etching, and protects these sides from the 
farther action of the acid. Having done this it is 
well to gum the plate once more, ink again, dry and 
dust with resin before proceeding to another etch- 
ing. This second etching may be done with stronger 
acid than the first, say one of nitric acid to 30 of 
water, and it may be continued longer, say, for six 
or seven minutes, and when this second etching is 
finished, the whole series of opcrations must be re- 
peated, until sufficient depth is obtained, care being 
taken that the melting of the resin is only carried far 
enough to allow it to flow just over the sides of the 
relief left by the previous etching. In ordinary 
cases ten etchings are enough to give the necessary 
depth, but in the case of important work it may be 
necessary to give twenty or thirty very slight etch- 
ings in order to obtain the same depth, without en- 
dangering very fine lines or detuils. 


On the tablo are some zinc plates illustrating the 
various stages of the process, and there are also 
some admirable specimens of finished work by 
Messrs. Leitch and Co., and by Messrs. Deltagana 
and Co. 

The process of zinc etching has been largely 
‘employed for the production of typograpkic blocks 
from fatty transfers, either drawn by hand or 
printed, and this phase of the process bids fair to 
‘compete successfully with the art of wood en- 
graving. 

There are other methods of producing phototypic 
blocks, among which may be specially mentioned 
the method which is founded on the swelling of 
‘gelatine. These admirable phototypic blocks, which 
Mr. Pallas has lent me, are done by a method 
which he has perfocted, but the nature of it has not 
been made public. Mr. Dallas was the first to in- 
trodxce phototyrie blocks into the English market, 
> if e F of his specimens 

u cannot fail to be struc the fi - 
'fection of the details. ý ERR 

By the following modification of the swelled 
‘gelatine process I have suoeceded in overcoming 

aay of the difficulties of the methods already pub- 

We start with some clear sheet gelatine 

‘one-thirtieth of an inch in thickness: This — be 
‘prepared by drying a layer of gelatine solution on a 
sheet of wared glass, or it ogn be purchased from Mr. 
“Cornelissen, of Great Queen-street. To make this 
gelatine sensitive to light'it is soaked in 2è per cent. 
solution of potassium bichromate until it becomes 
flaccid, itt ss then laid one piece of clean glass, and 
the excess of the solution is removed by an applica- 
tion of tke squeegve. The plate bearing the wet 
. gelatine ie then placed in @ warm, and photographi- 
cally dark, place to cry, and when dry it can be 
' casily seprrated from the glass by raising one corner 
witha penknife. We oktain in this way a flat sheet 
of sensitive gelatine, bering a smooth surface, and 
all readg for exposure under the negative, and this 
exposure may last from 10 to 20 minutes in sunshine 
or correspondingly longer time in he shade. 


' I now take the exvoced film, and put it into water 
to soak, and you will perceive that those parta which 
were p otected {rom the light begic to swell im- 
‘mediately, while the cxposed parts refuse to swell in 
the water. Tho serking should last several hours, 
but as we cannot sparc that time I will take a gela- 
tine vnich has} alraacy soaked tho necessary time, 

and make a cast from that. For this purpose I lay 

the we’ gelatine film ee a piece of less, exposed side 
` upwards, and squecgec it down as before; you see 
that it adheres to the glass quite ecsily, and after 
having made its surface dry by Cabbing with a soft 
cloth, a little ail is applied, and distributed over 
the strface, Now teat the excess: of oil has been 
; removed bya soft cloth I pour on plaster of Paris 
- to a Shiekness e° cbrut an incek, taing care to re- 
mode any air hebbles by the apeiicatien of a camel's 
hair brush thraue'r tke liquid plaster. 
Now, this planter «vill take akort ten minutes to 
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becomo solid—so let us take another one, which 
was cast just before the lecture, and which is now 
set. If we violently tear the plaster and tho 
gelatine apart the tine details of the cast are 
almost sure to be damaged. But instead of doing 
this, lct us hold the glass plate in one hand, and 
gently push the plaster cast with the other. Now 
you see that the gelatino is slowly sliding over the 
glass, and finally it will slide quite off, the plaster 
still being adherent to the gelatine. 
merely necessary to turn up one corner of the 
gelatine film, and slowly fold it back so as to draw 
it off the plaster gently, and without fear of damage, 
either to the gelatine relicf or the plaster, just as a 
lithographer draws a thin paper proof from the 
stone. The next step is to make a cast in stearine 
from the plaster, and for this purpose the plaster 
should be suaked in rather warm water, about 50 
Centigrade, and on this soaked and warm plaster, 
just as I have it here, a layer of stearine about an 
inch thick should be cast. Such a cast takes a long 
time to cool, so I have provided myself with one 
previously done. There it is; sce how easily the 
stearine separates from the plaster. I now dust the 
stearine cast over with bronze powder, the best 
being a kind specially manufactured by Mr. Allen, 
of Mansfield-place, Kentish-town ; and, this done, I 
put the cast into the electrotyping bath, and whena 
suflicient quantity of copper has been deposited it is 
merely necessary to back up with type metal and 
mount on a wood block, as in the case of this 
example, our work being then ready for the 
typographic press. If the process I have described 
is gone through with an ordinary half-tone negative, 
an exceedingly beautiful electrotypo is obtained, in 
which the gradations of light and shade aro repre- 
sented by varying degrees of relief. These, or even 
plaster casts, ought, I think, to havea very good 
sale, if photographers would only take the matter 
up. The case with which they can be made is 
surprising. 

I may mentiou that, instead of taking a cast from 
the plaster in stearine, guttapercha may be used, a 
press being employed to force the plaster cast— 
which should be in an iron chase—into the soft 
guttapercha. Here is a cast, and here a pieco of 
soft guttapercha. I now put them into the press, 
and apply pressure, and in a minute you will see 
what a good impression it is possible to get by this 
means. Of course, electrotyping on the guttapercha 
is very easy, but the examples on the table will 
illustrate the matter sufficiently. 

The depth of the relief obtainable by the swelled 
gelatine process is about equal to that of an ordinary 
visiting card, and, where large surfaces of white 
occur, it is necessary to deepen the plate in these 
parts. ‘This may be done either by cutting out the 
metal from the finished plate, or, in most cases, 
more conveniently by raising the surface of the 
mould, let it be wax, stearine, or guttapercha, on 
which the electrotypic copper is to be deposited. 
This is best done by holding a stick of stearine or 
wax in the left hand, and a warm pencil of metal 
in the other hand, and so holding the wax or stearine 
as to let a thin melted stream flow down the warm 
pencil. This stream is allowed to flow on those 
parts of the mould which require raising. 

Most commercial phototypers content themselves 
with producing a very slight relief by photography 
proper, and they then deepen by hand work. 


ON THE MICROPHONE OF HUGHES.* 


T the mecting of the Royal Society on May 9th, 
Professor Huxley presented a paper by D. E. 
Hughes of London, on the action of sonorous 
vibrations in varying the force of an electric current. 
The results described were obtained in an attempt 
to investigate, by means of the telephone, the effect 
of sound vibrations on the electrical behavior of 
matter. Usisg a Daniell battery of three cells, with 
a telephone in circuit, the wire conductor was 
subjected to strain until it broke; no sound was 
heard except at the instant of rupture. It was then 
noticed that the sound could be reproduced on making 
and breaking the circuit with the broken ends of the 
wires, or even more simply by connecting the wires 
with two nails placed side by side, a third lying 
upon them at right angles breaking or lessening 
contact whenever subjected to jar, even by sound 
waves. Ten or twenty nails piled up log-hut fashion, 
increased the effect, and a picce of steel watch chain 
worked very well. Still better results were obtained 


by the use of a metallic powder in a glass tube, the 


instrument in this form being so sensitive as to 
produce articulate speech. All finely divided con- 
ductors which do not readily oxidise, such as 
platinum, mercury and carbon, or still better 
metallised carbon (willow charcoal heated to white- 
ness and plunged into mercury) may be used for the 
purpose, a glass tube filled with such substances, 
and provided with wires for insertion in a circuit, 
being called a“ transmitter.” Exposed to sound, 
even when quite inaudible to the unaided ear, the 
resistance of the trausmitter varics in consequence 


*By G. F. Barker Prof. of Physics” University, 
Pennsylvania. From Silliman’s Journal of July, 1878. 
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of the vibration, thus varying the current strength 
and producing in the telephone a distinct noise. Lhe 
slightest touch on the table where it is lying, the 
merest contact with a feather or a camel’s hair brush, 
is distinctly heard in the receiver, and both instru- 
mental and vocal sounds are transmitted with power. 
Acting on these facts, Hughes devised an instrument 
especially adapted for magnifying weak sounds, to 
which ho gave the name microphone. It consists 
simply of a piece of gas carbon, an inch long, one- 
fourth of an inch wide at the centre, and half an 
inch thick, pointed at the ends and supported 
vertically between two blocks of the same carbon 
which have small cavities hollowed out to receive it, 
the upper end being more blunt than the lower, and 
rounded. The weight of the upright piece is only 
just suficient to make a feeble contact. With this 
form of trausmittcr the beating of the pulse, the tick 
of a watch, the tramp of a fly can thus be heard at 
least a hundred miles from the source of sound. In 
explanation of these facts, the author says: It is 
quite evident’ that these effects are due toa differ- 
ence of pressure at the different points of contact, 
and that they are dependent for the perfection of 
action upon the number of these points of contact. 
They are not dependent upon any apparent aiiler- 
ence in the bodies in contact, but the same body in a 
state of minute subdivision is equally effective.“ 


The resulta which have been obtained by Hughes, 
as above described, are clearly anticipated by more 
than a year by those of Edison. In January, 1877, 
while engaged in perfecting an articulating telephone, 
Edison made use of the fact discovered by him in 
1873, that semi-conductors have the peculiar 
property of varying their resistance with pressure. 
‘To the centre of a diaphragm was attached a spring 
faced with platinum, in front of which, and 
movable by an adjusting screw, was a small cylinder 
of graphite. This arrangement gave great volume 
of sound, but its articulation was poor. After ex- 
tensive experimenting, using the graphite mixed 
with various substances, lead peroxide, copper 
iodide, pulverised gas retort carbon, manganese 
peroxide, amorphous phosphorus, finely divided 
metals, many sulphides, tufts of silk fibre coated 
with metals by chemical means and pressed into 
discs, &c., he was led te adopt a disc mude of the 
lampblack from petroleum smoke, and to use it in 
the primary circuit of a small induction coil. This 
constitutes the carbon telephone, which certainly, for 
long circuits, is the loudest trasmittor known. In 
June, 1877, he described a new form of relay, based 
on the priuciple of varying resistance by pressure, 
using dicss of carbon on the poles of the receiving 
electro-magnet, on which discs the armature rested. 
The coils of this magnet were in the primary circuit, 
the cores, discs and armature in the secondary. 
When a current passed through the magnet, the 
armature was attracted, compressed the carbon disc, 
diminished its resistance, and so increased the 
current strength in the secondary circuit. Since the 
diminution of the resistance is exactly as the pres- 
sure, the relay translated the varying current 
strength of the one circuit into a varying current 
strength in the other, of precisely similar character ; 
thus for the firat time making it possible to relay 
telephone currents. That the effects thus obtained 
by Edison are due simply to varying external con- 
tact, was first proved by C. Richards, of Hartford, 
in July, 1877. Placing a graphite cylinder between 
the jaws of a vice, platinum battery-contacts being 
provided at the ends, he found that the resistance of 
the cylinder to an electrical current diminished as 
the jaws of the vice were brouvht together, exactly 
as asserted. But if, in place of contacts at the ends, 
the connections were made by winding platinum 
wire round the cylinder just inside the ends, no 
variation of the galvanometer deflection was observed 
on increasing the pressure: thus proving conclu- 
sively that the phenomenon discovered and utilised 
by Edison depends upon the simple fact that a great 
variation in the resistance of a semi-conductor takes 
place on varying the surfaces of contact by pressure, 
the variation of resistance being directly as the 
pressure exerted. 

It would seem sufficiently evident that the phe- . 
nomena, of Hughes and Edison alike, are due to the 
varying resistance of an electrical circuit at the 
point or points of contact. The correctness of this 
explanation is proved by the increase of the effect 
with multiple contacts. This is accomplished by 
Hughes with finely divided materials such as 
metallized carbon, or metallic filings or carbon frag- 
ments in a glass tube; and by Edison; by layers of 
silk covered with graphite, by several cylinders of. 
graphite placed in a row, or by increasing the surface 
of his carbon button. The extreme sensitiveness of 
the Hughes apparatus is fully equailed by that of 
Edison, all the phenomena described with it being 
readily repeated with Kdison’s carbon transmitter, 
especially if a carbon button be used which hss been 
worked over several times so as to bein a state of 
minute division. The tick, the brush, the fly tramp, 
can all be heard with it. For purposes of practical 
telephony, however, this sensitiveness is a serious 
objection, and was overcome by Edison only after 
long experimenting. It is mainly a matter of 
adjustment of the contact pressure, as well in the 
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carbon telephone as the microphone, the apparatus | is less. It makes no difference whether the index 
points northward or southward—its apparent motion 
is always westward, thus affording visible evidence 


being the more sensitive the less tbe pressure. 
Moreover, the fact that Hughes transmits speech 
without the use of a diaphragm does not affect the 
ee Edison, months ago replaced the vibratin 

iaphragm of his telephone, by a plate of meta 
rigidly attached to the carbon, and serving to 
increase the loudness by increasing the surface on 
which the sound acts. This however, is not at all 
necessary. It is easy to talk with the carbon 
transmitter of Edison, by projecting the sound 
waves directly against the carbon itself as in the 
microphone. Finally, Edison has utilised the vary- 
ing resistance of carbon contacts by pressure, in the 
construction of an apparatus by which minute 
differences of pressure may be measured, and has 
applied it to the construction of a thermometer, 
barometer, and hygrometer of extraordinary delicacy, 
ae to the production of a rheostat of great simpli- 
city. 


ELECTRICAL INDICATOR TO SHOW 
THE ROTATION OF THE EARTH.“ 


1 the apparent displacement of the 
plane of vibration of the pendulum had long 
been noticed, it was not until the year 1852 that the 
fact was coupled with the diurnal rotation of the 
earth. In September of that year M. Foucault 
a distinguished French physicist, suspended a ball, 
by means of a fine wire, from the dome of the 
Pantheon at Paris, and for the first time in the 
history of the world made visible the rotation of the 
earth. The pendulum thus formed, after receiving 
an impulse, vibrated for many hours, and preserved 
its plane of vibration while the earth slowly turned 
under it. This splendid experiment was subse- 
quently repeated at the Capitol at Washington, and 
at other places, and is now about to be again 
performed in Paris. Soon after the pendulum 
experiment, Foucault, to illustrate the same thing, 
constructed a gyroscope which was a modification of 
Bohnenberger's machine. This gyroscope received 
a rotating impulse from the hand of the operator, 
and the momentum of the disc was depended on to 
continue the rotaticn for a sufficient length of time 
to exhibit the movement of the earth. The duration 
of the rotary movement thus produced must have 
been short, and the result unsatisfactory. Recog- 
nising the desirability of a more practicable means 
of making visible the diurnal movement of the 
earth, I have made the action of the gyroscope 
continuous by applying electricity as a propelling 
power. In Fig. (which represents the machine 
arranged for the purpose named) the rectangular 
frame which contains the wheel is supported by a 
fine and very hard steel point, which rests upon an 
agate step in the bottom of a small iron cup at the 
end of the arm that is supported by the standard. 
The wheel spindle turns on carefully-made steel 
points, and upon it are placed two cams—one at each 
end—which operate the current-breaking springs. 
The horizontal sides of the frame are of brass, and 
the vertical sides are iron. To the vertical sides are 
attached the cores of the electro-magnets. There are 
two helices and two cores on each side of the wheel, 
and the wheel has attached to it two armatures— 
one on each side—which are arranged at right 
angles to each other. The two magnets are 
oppositely arranged in respect to polarity, to render 
the instrument astatic. An insulated stud projects 
from the middle of the lower end of the frame, to re- 
ceive an index that extends nearly to the periphery 
of the circular base piece, and moves over a 
aduated semicircular scale. An iron point pro- 
Kots from the insulated stud into a mercury cup i» 
the centre of the base piece, and is in electrical 
communication with the platinum-pointed screws 
of the current breakers. The current-breakiog 
springs are connected with the terminals of the 
magnet wires, and the magnets are in electrical 
communication with the wheel-supporting frame. 
One of the binding posts is connected by a wire 
with the mercury in the cup, and the other is 
connected with the standard. A drop of mercury is 
laced in the’cup that contains the agate step, to 
orm an electrical connection between the iron cup 
and the pointed screw. The instrument is covered 
with a glass shade to exclude air currents, and the 
base piece is provided with levelling screws. 

The current-breaker is contrived to make and 
break the current at the proper instant, so that the 
full effect of the magnets is realised, and when the 
binding posts are connected with four or six Bunsen 
cells, the wheel rotates at a high velocity. The 
wheel will maintain its plane of rotation, and when 
it is brought into the plane of the meridian, the 
index will appear to move slowly over the scale in a 
direction contrary to the earth’s rotation, but in 
reality the earth and the scale with it move 
from west to east, while the index remains stationary, 
or nearly so. If the index were absolutely motion- 
less, the scale would move under it at the rate of 15° 
an hour (at the poles), but owing to friction the 
motion of the scale or apparent motion of the index 


* By G. M. Horxrys, in the Scientific American, 


that the earth rotates. 


The instrument I have thus described may be 


easily modified, so as to illustrate other interesting 
phenomena of rotary motion. 


By removing the index and point from the insu- 
lated stud at the lower part of the frame, and 
unscrewing the supporting piece from the top of the 
frame, the frame may be suspended in a horizontal 
position upon pointed screws in a fork which is 
supported upon a vertical pivot, as shown in Fig. 2. 

The pointed screw that enters the insulated stud 
is insulated, and communicates, by an insulated 
wire, with mercury contained in an annular vulcan- 
ite cup on the fork supporting pivot. One of the 
binding posts is connected with the pivot of the fork 
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and other communicates with the mercury in the 
vulcanite cup. When the instrument is connected 
with a battery, the wheel revolves rapidly, and if 
undisturbed will remain in the position in which it 
was started. If a small weight, such as a key, be 
hung upon one of the pivot screws of the wheel 
spindle, the frame containing the wheel does not 
turn quickly on its pivots as might be expected, or 
as it would if the wheel was not revolving, but the 
entire apparatus immediately begins to revolve 
slowly on the vertical pivot, while the weighted side 
of the frame descends almost imperceptibly. Trans- 
fer the weight to the opposite pivot, and while the 
wheel still revolves in the same direction the 
apparatus will revolve on the vertical pivot in the 
opposite direction. The rotary movement on the 
vertical pivot is in opposition to the friction of the 
wheel—that is, the apparatus if rotated on the 
vertical pivot by the friction of the wheel on its 
pivots would be in the opposite direction. 


Digitized 


by G OO 


By removing the weight from the pivot screw, 
and turning the apparatus on the vertical pivot, the 
converse of what has just been described will result ; 
that is, the wheel besides revolving on its own axis 
will turn in a plane parallel with its axis. If the 
apparatus be turned on the vertical pivot in the 
opposite direction, the rotation of the wheel on its 
new axis will be reversed, and by oscillating the 
apparatus on the vertical pivot, the wheel and frame 
will revolve rapidly on the pointed screws 
support the frame. 


The law controlling these movements is as follows. 
“ Where a body is acted upon by two systems of 
forces, tending to produce rotations about two 
separate axes lying in the same plane, the resultant 
motion will be rotation about a new axis situated in 
the same plane between the directions of the other 
two.” 


By means of this continuously operating 
scope, Dr. Magnus’ experiments showing some of the 
causes of deviation of projectiles may be nicely 
exhibited. 


In a letter by Prof. A. M. Mayer in a subsequent 
number of our contemporary, the writer says :— 
reading of the article by Mr. George M. Hopkins on 
the Electrical Indicator for Showing the Rotation 
of the Earth,“ has su ted an addition to tha 
apparatus which will render the experiments with it 
more delicate, and make manifest the rotation of the 
earth after the gyroscope has run for only a minute. 
If he will attach a plain or concave mirror to the 
frame of the gyroscope, and reflect a beam of light 
from the mirror to a screen he will have an i 
which may be of considerable length, of no weight, 
and have no momentum. If the distance of the 
screen from the mirror is, say, ten feet, then the 
spaces over which the light passes on the screen wil 
be the same as those which would be passed over by 
a rod 20 feet long attached to the gyroscope as an 
index. This is because the angle of deflection of the 
reflected beam is always double of that of the 
angular deflection of the mirror. 


The apparent angular motion per hour of 
Foucault’s pendulm, and of his gyroscope for show- 
ing the earth’s rotation is equal to 15° multiplied by 
the sine of the latitude of the place where the 
pendulum or gyroscope is mounted. Calling the 
latitude of New York 40° 43’, we have 9° 47’ as the 
amount of hourly motion in azimuth. But as 
the reflected beam moves through double the angle 
of the mirror attached to the gyroscope, we have 19° 
34’ as the hourly angular motion of the reflected 
beam of light. In one minute of time the beam will 
move through 1-60th of 19° 34’, or through 19$ 
minutes of arc. This angular displacement of the 
beam will equal 678 of an inch, on a screen ten 
distant from the mirror. In ten minutes of time we 
will consequently see the spet of light on the screen, 
move through 6rss inches. This quantity, however, 
gives the motion during the first ten minutes, if we 
suppose the beam to have started for a direction at 
right angles to the screen. The distance through 
which the spot of light travels will be greater during 
succeeding 10 minutes of time, for the distances will 
be the tangents of the angular deflections. If, 
however, the screen have a cylindrical surface 
with a radius equal to the distance of the axis o 
rotation of the gyroscope to the screen, then the spot 
of light will travel over equal distances in equal 
successive portions of time. 


For accurate measurements of the motion of the 
gyroscope, it will be better to place a horizontal 
scale of equal parts, facing the mirror at the distance 
of, say, five to ten feet, and view the reflection of 
this scale from the mirror by sighting through a 
telescope with cross threads in its focus. With such 
an arrangement, two or three minutes’ observation 
on the motion of the scale over the cross threads of 
the telescope, will suffice to give the amount of 
angular motion, which may be compared with that 
which theory requires, and which is computed by 
any one who has a table of natural sines. He will 
find the sine corresponding to the angle of the lati- 
tude of the place, and multiply this by 15° (the 
hourly angular motion at the poles of the earth) ; 
he will then take 1-60th of the product for the 
angular motion in one minute, and double this result 
to allow for the doubling of the angle of reflection . 


Foucault suspended his gyroscope by a strand of 
untwisted silk fibres, and if Mr. Hopkins will adopt 
this mode of suspension in place of the 3 
he will get rid of the friction, which should be 
avoided. Thereis a good description of Foucault’s 
gyroscope, with four engravings, in Arago’s ` 

Astronomie Populaire,” volume 3, page 50, et seq. 


I have during the past winter repeated the 
Foucault experiment with the pendulum, and the 
apparent hourly angular motion of the instrument 
correspond quite well with the theoretic value. The 
bob of my pendulum was a aie eres cannon ball, 
which I floated in a hemispherical bowl con 
mercury, and thus found out the position the b 
has when its centre of gravity is in a vertical line 
with its centre of figure. The ball was suspended 
in the same position it had when it floated in the 
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LAMBERT’S “LIGHTNING” PROCESS. meh seriously deteriorate the performance of even 


HE Philadelphia Photographer gives the fol- 
lowing as Lambert’s “‘ lightning’’ process (7), 
and assures its readers that it is genuine :— 

Albumenising.—Albumenise your glass as usual. 

Collodion.—The lightning negative collodion will 
keep indefinitely, and is sent ready for use. Care- 
fully coat the albumenised plate, allowing the film 
to become well set before immersion in the bath. 
Keep the plate in motion in the bath, and remove it 
as soon as the greasy lines have disappeared. The 
dark room must be absolutely free from all actinic 
light. To have the maximum of rapidity the plate 
must be exposed as soon after removal from the bath 
as possible. Filter and thin the collodion as usual, 
if necessary. 

Bath.—Usually the first bath sent is of proper 
strength, and ready for immediate use; afterwards 
it will be sent in concentrated solution. Test it, and 
dilute it with distilled water or ice water, so as to 
make forty grains to the ounce, keeping a little ot 
= concentrated 9 ean to kini thon the ea 
when necessary, to keep it at forty grains to tho 
ounce. After the bath has been in use for some 
time it will naturally deteriorate, from the absorption 
of alcohol and ether and an excess of iodides. It 
should then be rendered alkaline with liquid 
ammonia or weak cyanide of potassium, adding 
distilled water equal to one-half the quantity of the 
solution, and evaporate in the usual way to its 
original quantity; then expose to the sun until all 
precipitation ceases, and when cold filter twice 
tbrough clean filters. See that the bath is in 
atrength forty grains to the ounce, or make it so by 
adding either distilled water or some of the reserved 
concentrated silver solution ; also add sufficient C.P. 
nitric acid to show the slightest trace of acidity on 
blue litmus paper after one minute’s immersion ; for 
the bath works best when as nearly neutral as 


possible. 

Should the plate be fogged, try to remove it by 
rubbing lightly with the fingers ; if it comes off it 
is a proof that the bath is too acid, so treat it with 
liquid ammonia or weak-cyanide of potassium. If 
the fog is in the body, and cannot be rubbed off, it 
is evident that the bath is too alkaline ; then treat it 
with a little C.P. nitric acid. 

Developer.—This developer will keep indefinitely, 
and must be mixed with its own b of distilled 
water before using. The development must be con- 
tinued as long as possible, being unusually slow ; it 
will take up again any precipitation without injury 
to the negative. Use just enough developer to cover 
your plate. Some photographers catch their 

eveloper in a tray, and after filtering it use it over 
again without any bad results. Should the subject 
have required an unusually short exposure, allow the 
plate to remain in the holder a few minutes after 
exposure before development. If the picture flash 
out suddenly in the development, throw off the 
excess of developer, and rock the plate quickly 
until the proper density is obtained. Should the 
picture develop with too much hardness, reduce the 
strength of the developer. 

Fring.— Fix in hyposulphite of soda, as usual; 
but if the negative looks too hard, a dash of cyanide 
of potassium will soften it, but it must be used 
carefully, and not too long. 

Continuator.—The continuator is rarely needed, 
but if so, add to it an equal quantity of water, and 
a few drops of a ten per cent. nitrate of silver solu- 
tion at the moment of using. It is only used after 
development, to bring out the details of an under- 
negative when the developer fails to do so. 

ntensifier.— Very seldom necessary, being only 
ured to obtain greater intensity, when it takes the 
place of the continuator. Dilute it with five times 
the quantity of water, and add, at the time of using, 
a few drops of a weak silver solution. It should 
used carefully, as it gives a very strong colour. 

N.B.—Be careful to have the glass perfectly clean, 
as foreign organic matter causes fog, and stops 
detail in development. 


A NEW COVER ADJUSTMENT FOR 
MICROSCOPE OBJECTIVES.* 


1 is a well-known fact among microscopista that 

the thin glass used to cover microscopic objects 
refracts the light so as to seriously disturb the 
microscopic image formed by the object-glass of the 
microscope. 

The effect of the disturbance, caused by the inter- 
ference of the cover refraction with the corrections 
of the aberrations of the object-glass, is the greater, 
and therefore the more annoying the greater the 
magnifying power of such object-glass, and for this 
reason the more delicate must the adjustment for the 
corrections of the aberrations necessarily be. The 
present mode of overcoming this difficulty consists 
in mechanical means for increasing or diminishing 
the distance ef tbe front lens of the object-glass use 
from the other lenses composing the system. This 
method fulfils its purpose only within narrow limits, 
while beyond these, various secondary faults appear 


From the American Journal of Microscopy. 


otherwise most excellent objectives. 

The cause of this imperfection lies in the circum- 
stance that the change in the relative distance of the 
lenses compono ihs objective, by which the adjust- 
ment for cover thickneas is at present sought to be 
effected, affecte principally the chromatic aberra- 
tions, while the optical influence of the covering 
glass preponderatingly disturbs the correction of the 
spherical aberration. For instance, if both aberra- 
tions of an objective are corrected in the best 
manner for such rays as are reflected from an un- 
oovered objeot, these rays will, as soon as the object 
is placed under a cover glass, suffer from a spherical 
over-correction, corresponding to the thickness of 
the covering glass—in other words, the rays passing 
through the peripheral parts of the object- glass 
intersect at a greater distance from the object than 
those passing through the central part of it, while 
the chromatic aberration is scarcely affected by it. 
In the adjustment for cover thickness at present, 
however, the relations of the aberrations are exactly 
8 reverse, for by moving the front lens away from 

e other lenses of the system the object-glass will 
beceme more chromatically than spherically 
corrected. An object-glass, therefore, which has 
been properly corrected for medium- cover thickness, 
for instance, can by means of this adjastment be 
adjusted so far only as to correct either the spherical 
aberration absolutely, and leave the chromatic 
aberration under-corrected, or, in the most favour- 
able case, under-oorrect the chromatic aberration 
and over-eorrect the spherical aberration in such a 
way as to leave off both remmants of equal value. 
Besides this the distortions, spherical as well as 
chromatic, are only at a minimum when the lenses 
are at a certain relative position to each other, and 
as in objectives of high angular a these 
defects can anyhow not be quite removed, the 
extreme position will so increase them as to make 
not only the distortion and colour appearance at the 
margin of the field unpleasantly apparent, but to 
interfero seriously with the definition. 


Furthermore, the changing of the relative 
distances of the lenses composing the object- glass 
seriously disturbe the fooal relation of these lenses, 
causing a change in the magnifying powers of the 
object-glass which interferes seriously with micro- 
metric measurements. 

To obviate all the above-mentioned difficulties, 


Mr. Gundlach has invented a new cover adjustment 


for object-glasses, in which he places before the 
front lens of the objective a transparent disc with 


be | parallel sides capable of being moved by some 


mechanical means closer to or further away from 
the front lens. The general mechanieal construction 
or arrangement of the objective is shown very clearly 
in the accompanying engraving, which we copy from 
the Patent-office report. In the space intervening 
between this disc and the front lens he places a 
transparent fluid of a refracting power equal to or 
nearly equal to that of glass, affording thus, by 
inor eine OF diminishing the distance between the 
parallel disc in question and the front lens, and 
increasing or diminishing thereby tbe thickness of 
the layer of refracting fluid between them, a direct 
compensation for the increased or decreased glass 
cover of the object, and consequently of the aberra- 
tions, without disturbing the focal relations of the 
lenses of the object-glass, thus avoiding the increased 
distortions, and the disturbance of the magnifyin 
powers of the objective consequent upon an 
inseparable from the disturbance of the focal rela- 
tions of the lenses composing the system of the 
oper glass. 

be advantages of this arrangement are obvious, 
and we hereby summarise and recapitulate them; 
they are as follows :—1. The adjustment exerts no 
deleterious influence on the corrections of the aberra- 
tions, and is oqualy a efficient for any thickness of 
the covering glass as for uncovered objects. 2. The 
working distance is the same for any cover thickness 
except fer immersion objectives; for this reason 


519 


objectives of very short working distance will with 
this adjustment admit of even the thickest covering 
lass. 3. The magnifying power is unchanged. 4. 
e image is placed but slightly out of focus by this 
adjustment. 5. The adjustment is very sensitive, 
thereby facilitating the exact rectification. 6. It 
can very easily be so arranged that the graduations 
on the adjustment rim indicate exactly the thickness 
of the cover. 7. Any casual and unavoidable defect 
in the movement of the adjastment, has no influence 
on the centreing of the objective, as any lateral dis- 
placement of the parallel disc causes no optical 
change whatever. The fluid between the front lens 
and the transparent parallel disc is glycerine, which 
has so far answered all expectations in a most satis- 
factory manner. Objectives made seven months ago 
have best sent long distances by rail without im- 
pairing their efficiency, and without Joss or renewal 
of the glycerine. They might perhaps be used for 
years without the presence of any fluid being 
suspeeted. This new adjustment is applicable as 
well to immersion as to dry working objectives. It 
deserves to be mentioned, however, tbat for immer- 
sion objectives the advantages of equal working 
distances for every cover glass thickness do not 
exist. It is, however, the reverse of what it is with 
the old adjustment, as the working distance will be 
the ‘aaa the thicker the covering glass happens 
to e 


THE COMPOSITION AND WORKING OF 
| ALLOYS.—I.* 


F all the known metals in use at the present 
time iron and platinum are the only metals 

that bear welding and forging well, and iron or steel 
is the only metal that admits of being hardened 
beyond that degree which may be produced by simple 
mechanical means, such as hammering, rolling, &0. 
Yet all the metals, with the exception of platinum 
and its kindred metals, admit of ready fusion; and 
their fusibility offers an easy means of uniting them, 
and many of them combine with other metals with 
great readiness, and by mixing two or more of these 
metals by means of fasion an alloy may be formed 
that is of an entirely different nature from any of 
ita constituents, and by the process of founding 
alloys may be cast into any desired form. The malle- 
ability and ductility of these metals, as well as their 
hardness and brittleness is often increased by alloying 
y 


with each other, and these qualities are often turne 
to many useful and varied purposes. The read 
fusion of these metals also affords a ready means of 
uniting two or more metals by the fasion of a third 
metal by the process of soldering. Some of these 
metals will unite with others in almost any propor- 
tion, and form a perfect chemical mixture, which 
in many cases produces a superior metal to either of 
its constituents, while in others the chemical affinity 
is limited, and they will only unite in certain pro- 
portions ; and when mixed beyond these proportions 
the alloy is only a mechanical mixture, and often 
forms an inferior metal to either of its constituents. 
I have given several recipes for the formation of 
alloys by mixing these different metals; but in using 
these or other recipes in forming alloys the founder 
must not be guided entirely by the recipe, but he 
should use his own judgment as well, for the metals 
may contain certain impurities, or, as it is termed, 
be a poor metal, which will produce different 
results ; and in order to produce good alloys a long 
ractical experience is as essential as good recipes, 
or a man who has not had practical experience in 
forming alloys can no more produce a perfect alloy 
from arecipe than a schoolboy can produce perfect 
writing from his first copy. 


Alloys of Iron. 

All admixtures added to iron make it more fusible 
than when pure, although the admixtures added may 
not be a metal. Lead can be alloyed with iron in 
small quantities. A small amount of lead causes 
iron to be soft and tough, but too much causes it to 
be extreme cold-short. Copper, if pa hes with iron, 
causes it to be extreme red-short, and more than 1 
per oent of copper will cause it to be oold-short; but 
a small amount of copper will increase the strength 
of iron whencold. Arsenic imparts a beautiful white 
colour to iron, resembling silver, but it makes it very 
brittle. Tin, when alloyed with iron, makes a beauti- 
fully fine white metal, and when the tin and iron are 
alloyed about half-and-half the alloy is as hard as 
stecl, but it cannot be forged. Chromium, alloyed 
with iron, makes an alloy that is as hard as diamond, 
but it is very difficult to make this alloy. Silver, 
alloyed with iron in small quantities, causes the iron 
te be very hard and brittle, and very liable to 
corrode. Gold can be alloyed with iron in any 
amount. It causes the iron to be more yellow and 
tough. This alloy is principally used as a solder for 
small iron castings. Carbon makes iron more 
fusible. From 1 to 2 per cent. of carbon added to 
iron makes hard cast iron, and from 5 to 6 per cent. 
makes No. 1 foundry iron. More than 5 or 6 per 
cent. of carbon causes iron to be very brittle, and 


From a series of articles by Mz. E. KInx, published in 
the Iron Age. 
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less than 1 per cent. of carbon causes iron to be very 
tacl and brittle. Sulphur causes iron to be both 
Lad aud brittle, either when hot or cold, and it 
(a ses molten iron to be short-lived. Fuel with 
sulphur in it should not be used for melting iron in 
contact with the fuel. Phosphorus is very injurious 
to ison. One-half of 1 per cent. will enuse iron to 
be very hard and brittle when cold, but it imparts a 
brilliant and white colour to iron more perfectly than 
any other metal. Silicon makes iron brittle and 
hard. It hasa similar cffect on iron to phosphorus, 
but it is not near so injurious to the iron. All cast 
iron contains more or less carbon, sulphur, phos- 
phorus, and silicon, and as these substances predo- 
minate they form hard or soft, strong or brittle 
irons; and as all anthracite eoal and coke contain 
more or less of these substances the authracite or 
coke iron is less pure and more variabie than the 
charcoal irons, and on account of the uncertainty of 
the amount of these impurities contained in cast iron 
it is very difficult to muke an alloy of iron and other 
metals with any certainity as to the result, and for 
this reason alloyed iron is very little uscd. 
German Silver Alloys. 

German silver is composed of 80 parts copper, 20 
parts nickel, and 33} parts zinc. The best quality 
of German silver is composed of 100 parts copper, 
50 parts nickel, and 50 parts zinc. The white 
copper, or packfong of the Chinese, which is the same 
as the German silver of the present day, is composed 
of 41 parts copper, 17 parts nickel, 13 parts zinc, 
and 2} parts iron. A very hard German silver is 
made of 8 parts coprer, 4 parts zinc, 2 parts nickel, 
and 1 part iron. This alloy is very tenacious and 
ductile. A still harder German silver is made of 
16 parts copper, 8 parts zinc, 4 parts nickel, and 3 
parts iron. The finest quality of German silver that 
is made is composed of 16 parts copper, 8 parts 
nickel, and 7 parts zinc. Ten parts copper shavings 
and 4 parts arsenic, arranged in a crucible in alter- 
nate layers, and covered with a layer of common 
salt, make a beautiful white alloy that is almost 
equal to silver. In making this alloy care must bo 
taken to avoid the fumes of the arsenic. 

Brass Alloys. 

A very good brass is made of 161b. of copper, 8lb. 
of zinc, and 1}lb. of lead. This lead should be added 
after the copper and zinc have been melted together. 
These proportions of the different metals mako 
better brass than can be made with zine and copper. 
For very light castings the lead sbould be omitted, 
as it makes the alloy less fluid; but in heavy castings 
it makes them more solid and clean. Button brass 
consists of 21 parts copper to 15 parts zine. Red 
brass is made of 9 parts copper and 1 part zinc. 
Red brass made at Hegermuhl consists of 53 parts 
copper and 1 part zine. Drass that bears soldering 
well consists of 16 parts copper, and 6 parts zinc. 
Brass for ship nails consist of 20 parts copper, 16 
parts zine, and 2 parts iron. Rəd sheet brass is made 
of 9 parts copper and 2 parts zine. Brass for 
sheathing, bolts, fastenings, &c., is composed of 6 
parts copper aud £ parts zinc. This composition 
forms an alloy that may be rolled and worked at a 
red heat. Brass for pumps, and machinery requiring 
great tenacity, is made of 321b. copper, 3lb. tin, and 
llb. ziuc. Brass for gear wheels, to have teeth cut 
in them, is made of 321b. copper, 3lb. tin, and Alb. 
old brass. If it is desirable to have the wheels harder 
a little more tin may be added. An alioy for turned 
and finished work is made of 32lb. copper, 4lb. tin, 
and 3lb. old brass. For nuts of coarse thread onc 
half-pound more tin may added. As mere tin is 
added to alloys of copper and zinc, or copper and old 
brass, the alloy becomes harder. Razors have been 
made of an alloy of 32 parts copper, 5 parts tin, and 
5 parts zinc. The best white hard metal for buttons 
is made of 16 parts copper, 2 parts zinc, and 1 part 
tin. 

Lead and Copper Alloys. 

Seven parts lead and 16 parts copper make a very 
cheap alloy, but it is rather short and easily broken. 
Two parts lend and 8 parts copper make a red- 
coloured alloy that is very tough. A red- coloured 
and ductile brass is made of 2 parts lead and 16 
ite copper. Ordinary pot metal is made of 6 parta 
ead and 16 parts copper. This alloy is very brittle 
when hot, but tough when cold. The alloys of 
copper and Jead are all very brittle when hot. More 
than one-half pound of lead cannot be alloyed with 
One pound of copper, for the copper will not unite 
with the lead, and the lead will ooze out in cooling. 
Alloys of lead aud copper are very little used. Lead 
and copper alloys bave a bluish, leaden hue when 
much lead is used, and are principally used on 
account of their cheapness. 


Indestructible Writing Ink.—Accordine to the 
Pharmacist, an ink that cannot be erased even with 
acids is obtained by the following receipt: - To good 
gall ink add a strong solution of fine soluble Prus- 
sian blue in distilled water. This addition makes 
the ink, which was previously proof against alkalies, 
equally proof against acids, and form a writing fluid 
which cannot be erased without destruction of the 
paper. Tho ink writes greenish blue, and afterwards 
turns black. 


SCIENTIFIC NEWS. 


ead 


HE death is announced of Dr. Thomas 
Oldham, who was, from its origination in 
1850 until 1876, at the head of the Geological 
Survey of India. Dr. Oldham was born at 
Dublin in 1816, and died at Rugby on July 17. 
He was professor of geology at Dublin in suc- 
cession to the late Prot. Phillips, and was 
appointed local director of the geological 
survey of Ireland. In 1801, eleven years afier 
the Indian survey, was commenced, he origi- 
nated the publication of the“ Palheontologia 
Indica,” the sheets of which are still issued as 
an oflicial publication by the Government of 
India. Apart, however, from his official re- 
ports, the papers he wrote were not numerous. 
He received one of the medals of the Lwyal 
Society in 1875, and another medal was con- 
ferred upon him by the Ewperor of Austria in 
recognition of his work. 


The joint committee of the Society of Arts, 
and her Majesty's Commissioners, have made 
excellent arrangements for sending artisan 
reporters to the Paris Exhibition. Each man 
will receive £5 at starting, and £3 on delivering 
his report. ‘The fare to Paris and back will 
cost him 20s., either by the South Eastern or 
the London, Chatham, and Dover line, the 
ticket available for fourteen days being obtain- 
able on presenting the certificate provided by 
the Society of Arts. Route cards will be fur- 
nished to the artisans, which will serve as 
“ passports” at the railway stations, and insure 
the attention of guards and other officials in 
France, with free admission to the Exhibition. 
Artisans may be sent direct, selected by the 
joint committee or by the local committee, and 
they may also be sent out by employers at the 
rate of one for each £10 subscribed to the fund. 
It will greatly facilitate the comfort of the 
reporters if they can arrange to go in parties of 
ten or more, giving 10 days’ notice to the Secre- 
tary of the Society of Arts; but those who 
travel by themselves should report their arrival 
to the British Commission. Every artisan re- 
porter will be expected to spend his time in a 
study of the exhibits, and in visiting industrial 
establishments in Paris. Suitable lodgings 
have been secured near the Exhibition at a 
maximum charge of 16s. per week, and three 
meals a day will be supplied for 3s. The £5 
advanced will thus cover all necessary expenses, 
so that with a couple of pounds in his pocket 
the artisan reporter may combine pleasure with 
profit, and the £3 he will receive for his report 
will balance the loss of wages, as each artisan 
will be expected to devote not less than eight 
days to the visit, including the journey. 


The small planet discovered by M. Borrelly 
on August 2 last (No. 173) has been named Ino, 
and No. 181, discovered by M. Cottenot, on 
Feb. 2, has been named Eucharis. 


On July 8 a comet, said to be new, was disco- 
vered by Mr. Swift, of Rochester, New York 
State. It is described as faint and diffused. 


Mr. Edison denies (by implication) the 
authenticity of the telegram alleged by the 
Figaro to have been addressed by him to Sir 
W. Thomson (see p. 412). He denies it by 
saying that he never sent any dispatch what- 
ever to the Figaro. 


People who have been complaining of the 
heat here will be pleased to learn that, on the 
10th of January last, the thermometer in the 
Botanic Garden at Adelaide, registered 116 in 
the shade, and 166° in the sun. 


The Midland Railway Company have, as 
usual, taken the lead of their rivals. It was 
announced the other week that in future glasses 
of iced water would be supplied at certain 
stations on one of the southern lines at a 
charge of one penny per glass. The Midland 
Company will supply it gratuitously at any of 
the retreshment-rooms on their line. 


A deputation representing the bicycle-makers 
had an interview with Mr. Sclater-Booth last 
week, and obtained an assurance from that 
gentleman that the clause inserted in the High- 
ways bill, and the bye-laws framed upon it, 
would meet the wishes of the deputation, and 
be satisfactory alike to the public and to 
bicyclists. 


It is stated that a Russian inventor has im- 
proved the type-writer, so that capitals and 
small letters can now be employed at the 
pleasure of the operator. There is, as usual, 
“no diiliculty in working the machine,” and 
we are assured that 60 words a minute can be 
printed, as no time is lost in shifting the paper. 


Sir Thomas Bazley has done a good thing by 
calling attention in the House to boiler explo- 
sions, and it is satisfactory to lewn that the 
President of the Board of Trade has already 
come to the conclusion that further inquiry 
is necessary. We are to have the views of the 
Government next session. 


To a deputation who waited upon Lord John 
Manners last week, in connection with the 
Telegraphs Bill and the telephone, the Post- 
master-General suggested that probally a 
friendly conference between the parties in-, 
terested and himself might result in a satisfac- 
tory modification of the objectionable clause. 
Inventors, however, are not likely to obtain 
much consideration from the Government. 


At a meeting of the Yorkshire Colleze of 
Science last week it was stated that £56,000 
had now been promised in donations. There 
are 355 students on the books. It was stated 
that the communications between the Yorkshire 
College and Owens College on the question of 
the proposed new university could not at pre- 
sent be made into a public report. 


The Giffard captive balloon has at last been 
* passed ” for public use on certain conditions. 
M. Carrol has designed an apparatus for direct- 
ing an elongated balloon, and it is to be tried, 
when ready, over the lake at Enghien, the 
balloon being held by a rope attached to a 
buoy. The most extraordinary news in the 
world of atrostation comes, however, from 
America. Mr. F. W. Schroeder is the inventor 
of an air-ship, the balloon of which is 9lft. 
long and 20ft. in diameter. The car carries an 
electric engine of 4 h.p., and the requisite 
gearing for working the screw propeller, 
rudder, and pair of wings. The ship can, it is 
said, be held almost stationary in the air, and 
the inventor is confident that he could make 
the trip to Europe and back in five days. The 
cost of the ship is £1,000. Mr. Schroeder in- 
tends to build a large air-ship and start for 
Europe in September next. 


At the séance of the French Academy, on 
July 1, M. J. Regnauld stated that the metal 
gallium exists in two states, liquid and solid, 
and forms an electric couple, the liquid metal 
being negative to the solid. He has constructed 
a galvanic element by means of a stratum of 
neutral aqueous solution of sulphate of gallium 
placed between the solid and liquid portions of 
the metal. 


After the invention of the microphone it 
was natural to think of applying it to detect 
obscure sounds in the human body. But the 
efforts in this direction have not been very suc- 
cessful. M. Du Moncel announced, ata recent 
meeting of the Paris Academy, that the problem 
has been solved by M. Ducretet, who employs in 
his “ stethoscopie microphone” the very sen- 
sitive tambours of M. Marey. The only draw- 
back to the apparatus is, that it is rather too- 
delicate in its action, and transmits to the ear a 
host of sounds, whose existence was not sus- 
pected, and the causes of which need investiga- 
tion. This new instrument should greatly 
facilitate the work of medical men. 


We may here call the attention of physicists 
to an illustrated account (in Les Mondes of 
July 11) of M. Ducretet’s collection of electri- 
cal instruments at the Paris Exhibition. These 
instruments are made with the latest modern 
improvements. 


A speaking machine is now being exhibited 
in Paris, at the Robert Houdin theatre, Boule- 
vard des Italiens. A reporter in La Nature sus- 
pected ventriloquism on the part of the person 
exhibiting it; but after further examination, on 
invitation by the inventor, he confesses the 
machine gives the sound itself. The mechanism 
is not shown or explained. It deserves the at- 
tention of those interested in acoustical science. 


A very difficult engineering work, in the con- 
struction of the lighthouse of Ar-Men, on a 
rock beyond the island of Sein, out from Cape 
Finisterre, has been in progress for sume years 
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(an account of the work appears in the Bulletin 
de la Société d' Encouragement). The rock is of 
hard gneiss, about 12 to 15 metres long and 7 
or 8 metres broad at low water, and it is fol- 
lowed by reefs reaching 10 kilometres out to 
sea. It is very difficult of access. The first 
work consisted in punching a number of holes 
at 1 metre intervals on the rock; this was done 
by fishermen of.the island of Sein, who came in 
their boats, when opportunity offered, and two 
of them (having cork belts on) got out and lay 
on the rock, which they clutched with one hand, 
while the hammer or jumper was held with the 
other. Thus they worked with feverish activity, 
incessantly covered with the spray dashing over 
them. They were sometimes carried away by 
the water, and had to be rescued by a boat. By 
the end of the working season of 1867 it had 
been possible to visit the rock 7 times, and 
have 8 hours of work; 15 holes were made. 
Next year there were 16 visits, 18 hours of work, 
and 40 new holes were made. The building was 
begun in 1869, and at the end of that season 25 
cubic metres of masonry had been erected, At 
present the amount reached is 703 cubic metres, 
and the tower is 12°30 metres above the highest 
tides. The average cost of the cubic metre, 
which was nearly 3,000 francs in 1873, came 
down to 375 francs in 1875. In 1877, from 
various causes, the cost rose again to 750 francs. 
The lighthouse will be of the second order, and 
its light will be 28°80 metres above the highest 
tides. 


The chemical composition of organs at the 
same stage of development in a particular 
plant-species, is, within certain limits, different 
in different individuals. The seed grains of 
wheat, e.g., contain now more, now less, phos- 
phoric acid, albuminous matters, and starch. 
The composition is affected, inter alia, by condi- 
tions of climate and weather, soil and manuring. 
An exposition of the facts hitherto known, and 
an attempt at elucidation of the laws of the 
phenomena, are proposed as a subject for prize 
competition by the Göttingen Academy (Beneke 
foundation). The prizes are about £85 and 
£34. Papers, which may be written in Ger. 
man, Latin, French, or English, are to be sent 
in (with sealed letter and motto) before August 
31,1880. The award of the prizes is to be on 
March 11, 1881. 


After the investment of Paris, MM. Hervé- 
Mangon and Durand-Claze, who had been 
charged to make experiments in order to de- 
termine the resistance of the air to the motion 
of balloons, did so at the Orleans station. One 
set of experiments was on a balloon of 650 cub. 
metres; this was attached to a small truck, 
which was pushed along by men, and carried 
also a dynamometer, which indicated the force 
of traction of the balloon, &c. Space and time 
were carefully noted. The authors arrived at 
a formula, which makes it possible to draw up 
a table indicating the ascending force which 
should be given to balloons at the moment of 
starting, go that they shall rise with a certain 
vertical velocity ; also to regulate the velocity 
according to direction and intensity of the 
wind, so as toavoid trees, houses, &c., at start- 
ing. It was proved that every directable 
balloon must not cease to be completely in- 
flated, else a large portion of the propelling 
force is lost. The bombardment obliged the 
experimenters to desist, and it is matter of 
regret that they were not in a position to expe- 
riment on balloons of elongated form, &e. (See 
Le Technologiste, July 7.) 


A curious example of parasite-development 
and wigration has been discovered by M. Galeb. 
A small worm, which has attained the adult 
stage in the alimentary canal of the rat, depo- 
sits its eggs there, which are carried out with 
fecal matter. These eggs are swallowed by the 
cockroach, which devours the excrement of the 
rat. The embryos are developed in the alimen- 
tary canal of the cockroach, penetrate its walls, 
and become encysted in the fatty matter, until 
the cockroach in its tarn is devoured by the rat, 
when the cycle becomes complete! 


Having been struck with the beauty and 
hardness of cobalt obtained by the galvanic 
method, M. Gaiffe thinks it might be advan- 
tageously substituted for iron or nickel as a 
protective layer on engraved and typographic 
plates, and used in various other ways. It does 
not oxidise like iron, and so requires less care ; 


and it is very casily dissolved by weak acids 
which do not attack copper, whereas it is not 
possible to remove the nickel deposited on a 
plate of copper without altering the latter. By 
virtue of its white colour, further, it should be 
prized for decolouratien of other metals. M. 
Gaffe uses, for the bath, a neutral solution of 
double sulphate of cobalt and ammonia; the 
anode is a leaf of platinum, or, better, a plate 
of cast or forged cobalt. To obtain an adherent 
white deposit, the current is regulated at first 
to about 6 B. A. units, and it is brought down 
to 3 units only when the whole surfaco has 
become white. With suitable intensity of 
current, the deposition may be effected almost 
as rapidly as that of nickel. 


A patent has recently been taken by M. 
Heilmann, of Cannes, France, for production 
of mosaic-clay plates. Bands of clay, variously 
formed and coloured, are arranged in a bundle 
in such a way, that a section made right 
through, vertically to the axis, gives a par- 
ticular figure. Discs of different thickness, 
separated from the bundle, are placed on clay 
blocks having the same circumference, and the 
union of the two parts is then effected by 
means of strong pressure. Of course, the 
entire bundle, or only certain parts of it, may 
be coloured irregularly, so as to produce a 
marble-like or variegated appearance. The 
chief advantage of the process is that a con- 
siderable number of similarly covered clay- 
plates may be produced with quite a small 
quantity of material, whose price would not 
allow of its use for the entire mass of the plate; 
and that a given mosaic pattern has to be pre- 
pared only once for hundreds of these clay 
plates. As regards durability, it is only neces- 
sary to give the plates a suitable thickness, as 
the wearing away of the outer surface does not 
disturb the pattern. 


The second June number of Dingler's Poly- 
technisches Journal contains an instructive paper 
on petroleum. Ina paper on the work of steam 
in the steam engine, M. Kauffer pronounces 
the theoretical basis of the steam jacket in ex- 
pansion engines untenable, and considers a 
good envelope in all cases preferable. 


Tire Fastenings.—A new and valuable method 
of fastening tires, invented by Mr. Kaselowsky, a 
German engineer, has successfully stood the test of a 
series of experiments. A dovetailed groove is 
turned in the inner face of the tire, and a similar 
one in the outside of the skeleton, so that, when the 
tire is slipped on, the two come opposite to ench 
other and form a channel of dowel-shaped section 
going all round the wheel. Into this channel is run 
some easily-fusible metal (by preference pure zine), 
which, on cooling, makes a firm connection between 
the tire and wheel. In carrying out the operation 
the tire is only slightly heated, a shrinkage of 
1-1200th being found ample, and is then brought 
over the skeleton, which is laid in a horizontal posi- 
tion, and forced upon it. The zino is then imme- 
diately run in through holes cast in ekeleton, if of 
cast metal, or drilled in other cases; thus the zinc 
is at once prevented from cooling while being run 
in, and is compressed, and thus rendered much 
stronger, by the subsequent contraction of the tire. 
That this mode of fastening, in addition to its sim- 
plicity and cheapness, offers full security, both 

inst sideways shifting, and in case of breakage 
of the tire, has been proved by experiments made in 
the central workshops at Frankfort. 


A Large Piano Factory.—Hale’s new piano- 
forte factory, Philadelphia, is said to be the largest 
building of the kind in the United States. It ia of 
brick, with walls 2tin. thick, and is eight stories in 
height. Onthe top floor three immense iron tanks 
have been placed, which are filled with water from 
the roof. Connected with these are iron pipes ex- 
tending through each floor. To the pipes hose is 
attached, so that a flood of water can be poured 
upon any part of the building. On every floor rows 
of pails filled with water are kept constantly stand- 
ing. The building is a vast storehouse of inflam- 
mable material, however, and a fire once under 
headway could not be extinguished. The only hope 
would be that the 1,200 workinen could all get down 
the stairways at either end of the building, or make 
their escape by the endless chain fire escapes which 
hang outside the windows on each of the four sides 
of the building. Iron shutters protect the exposed 
windows, and the drying rooms are of solid iron. 
The stoves and glue pots stand on immense brick 
hearths, and on every floor is stationed a man whose 
duty it is to keep un eye on inflammable material. 
When all the machinery is in place the capacity of 
the factory will be 200 pianos a week. 
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LETTERS TO THE EDITOR 
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[We do not hold ourselves responsible for the opinions of 

gur correspmidents, The Editor respectfully requests that all 
communications should be drawn up as briefy as poamble. | 

All communications should be addressed to the Editor of the 

1708 MECHANIC, 31, Tavistock-street, Covont-garden, 


All Cheques and Post- office Orders to be made Payabl / to 
J. Passmore EDWARDS. 

„ In order to facilitate reference, Correspondents, when 
speaking of any Lrtter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears, 

“I would have everyone write what he knows, and ns 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For snch a person may 
have some particular knowledge ard experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everyhody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of pliysicks: a vice 
from whence great inconveniences derive their original.“ 
—Montaigne’s Essays. 

— . — 


PATH FOLLOWED BY LIGHTNING— 
DISTANCE OF HORIZON — THE 
“BLACK DROP”—POWER OF PAN- 
CRATIC EYEPIECE — MULTIPLYING 

- CONCRETE QUANTITIES—ASTRONO- 
MICAL BOOKS—HIGHFIBLD HOUSE 
OBSERVATORY — FOSSIL SHELLS — 
COME. 

(14651. A SENTENCE in the concluding para- 
graph of Mr. Webb's interesting Notes in 
Travelling (letter 11591, p. 470) reminds me that, 
some years ago, I witnes-ed a very violent thunder- 
storm from the neighbourhool of Tunbridge Wells, 
and that I very distinctly saw one flash of lightning 
strike upwards from the earth into a dark lowering 
cloud, poised at some distance above it. Theo- 
retically, of course, this is a phenomenon which 
must not unfrequently occur; but the occasion to 
which I refer was the only one on which I ever my- 
eclf observed it. 

Had query 33194 (p. 483) been addressed to Mr. 
Lancaster only, I should not have presumed toreply 
toit- Inasmuch, however, as E. B. F.” appeals 
to other . . . correspondents,” I may tell him that 
his horizon was about 34 miles off. Without enter- 
ing into any elaborate trigonometrical calculations, 
involving a knowledge of the Earth's radius at the 
place of observation, there is an old rough-and- 
ready rule giving results quite sufficiently accurate 
for his purpose. It is this: 1'3 times the square 
root of the height of the eye in feet, gives the dis- 
tance of the visible horizon in miles. ‘Thus, taking 
your correspondent’s own example, the square root 
of 700, we may call 26:4575; and 26°4575 x 1°3 
34:39175—say, 344 miles. 

In reply to query 33505 (p. 483), the so-called 
% Black Drop” doubtless has its origin in the fact 
that the great brilliancy of the Sun canses him to 
appear larger,and Venus to seem less, than they 
respectively would do could the Solar light be 
sufficiently subdued. This is the familiar effect 
known to astronomers and physicists as irradiation. 
Then, again, the undulation of the Snn’s limb comes 
into play. Further, the aperture and quality of the 
telescope (very notably its quality) may affect the 
amount of diffraction very materially; as will, iu 
fact, even bad focussing. Moreover, optical personal 
equation comes into play; for the eye is very far 
from being a perfect optical instrument, and the 
mere fact that the image of a point on the retina is 
not itself a point, but a minute circle, must tend, in 
combination with the other causes at which I have 
hinted, to render the exact instant of separation 
between the limb of the Sun and planet doubtful. 
Mr. Theakston should read pp. 63 to 66 inclusive of 
the last edition of Proctor's Transits of Venus.“ 


“Scotland (query 33518, p. 483) may calculate 
the power of any eyepiece whatever by tho method 
so repeatedly given in these columns — viz., by 
measuring the precise diameter of the spot of light 
formed upon the eye-lens (which is an image of the 
object-glass), and dividing the diameter of the object- 
glass itself by the quantity so found. Suppose, for 
example, that your correspondent has a 2fin. 
objective, and finds the spot of light on the eyo-lens 
19.38 
of his telescope to be 0 H in., then fae = 50; so that 
45 
under those conditions of adjnstment his pancratic 
eyepiece magnifies 50 linear. Now, pulling out tho 
eya-tube, we will imagine that the diameter of the 


light spot diminishes to ‘03in., then 2 25 The 


2 20 fated 
ei = 10. 
power has thus increased to 75. 

Before discussing the question raised by“ Eras- 
mus”? in query 33548 (p. 507), as to the propriety of 
the employment of the word multiply“ in connec- 
tion with the combination of fractions, it might be 
worth his while to reflect for a moment as to the 
possibility of multiplying two concrete numbers 
together at all. 4 feet x 4 16 feet; but 4 feet 
mito +b feet is utterly meaningless. How can we con- 
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ceivably ima zine 4 feet times anything? If feet, 
why not nut, hay-rakes, or candies? What would 
be the aritimetical result of 3 cows x 2 coal- 
scuttles, and yet this is every whit as sensible and 
intelligible an operation as 1 inch x J inch. 

Tam afraid that it is out of my power to assist 
Mr. Truro (query 33553, p. 507) to any extent. If 
Black, the publisher of Herschel on the Telescope,” 
hea no longer a copy in stock, one would be puzzled 
whera to ask for it. As for Coddington s „Optics, 
it came out before I was born. I should think that 
Messrs. E. and F. N. Spon, of 48, Charing-cross, 
London, are about the likeliest people to procure a 
copy, even should they not have one for disposal 
already. Failing success in this way, an advertise- 
ment might not improbably secure your cor- 
respondent what he requires. 


In answer to query 33555 (p. 507),, Highfield 
House Observatory is close to Nottingham. 

Can Hibernian (query 33557, p. 507) possibly 
be aware that there are some thousands of varieties 
of Fossi] Shells? The Society for the Promotion of 
Christian Knowledge publishes ‘‘ A Tabular View of 
Characteristic British Foesils,” in which numerous 
admirable drawings of the leading kinds of Fossil 
Mollusca are given. Your querist sheuld obtain this. 
He will find it useful for identifying many other 
Fossils, besides Shells. 


I have seen nothing of the announcement of the 
comet discovered at Washington, of which Tyro ” 
speaks in query 33580 (p. 507), but did observe in a 
news r paragraph r. Lewes Smith, of 
Rochester, U.S., at 2 a.m. on July 7, found 
large faint comet . . . with no tail or nucleus, but 
with central condensation.” At the time of its 
detection its R.A. was 17h. 40m., and its Dec. 18° 
N. This would place it in the barren region of 
Hercules to the N.E. of «Ophiuchi. It bad “ a slow 
motion southward.” The part of the Heavens in 
which it is situated is on the Meridian now a little 
before 9 p.m., o ” can sweep for it for bim- 


self. It is quite needless to add that no notice or 
ephemeris of this body has been issued by the 


authorities of the Royal Astronomical Society. 
A Fellow of the Royal Astronomical Society. 


THE LAND QUESTION. 


(14652 .J—** Ruin,” p. 500, like all who look at 
the land question from his point of view, omits to 


mention t no human being made the land: a 
human were 


Sting did make the brooms, even if th 
stolen from This broom-maker and his fellows 
helped to make the land as valuable as it is ; they 
were the e capitalists. 


an 
e land to the detre- 
ment of his fellows. Some great landowners, for 
instance, actually pay poor-rates on a smaller assess- 


ment than man uses in London. I do not see 
that it is logical to aconse a man of covetin his 


neighbour’s land because he points out that if one 
man pareat in bontieg to ma for his own pleasure 
or advantage he should pay for it. It would be 


better to make a law limiting the amount of land to 
be held by any one person. You cannot well say 
that a man shall not keep as many shope as he 
pleases, because, presumably, he has made those 
shops—although you would object if one man had 
all the public-houses in London. But Lord Noeshu 
did not make the land over which he keeps so tight 
@ grip, and on which he feeds the bounding deer in- 
Stead of the men who made it worth what it is; but 
it is probable hie ancestors stole it, obtained it by 
, or had it given them in return for some not 

very creditable service rendered to a king (by the 
grace of his courtiers). The “intelligent of the 
working class are quite as well able to learn in 
the school of adversity’ as those represented by 
„Ruin,“ who have a happy knack of yielding when 
they find that their sophistries no longer b the 
pulace. Working men know what is a real 
‘school of adversity,” and are being educated to 
understand how they have been bamboozled by those 
who, for the want of some better thing, talk about 
the “ Berlin peace doing them, the working men, 
good! ‘‘ Everybody knows that the chief reason 
why houses cost twice as much as they did 30 years 
ago is, that the workmen do less work for the same 
wages than they did then.” I fancy I have seen that 
statement before, as new, unaccompanied by any 
attempt at proof. Weare to understand, then, that 
a house which, 30 years ago, eost £300, now costs 


£600, the extra money being all spent in the labour. | issue of 


Your correspondent says that less work is done for 
the same wages, which, in other words, means that 
more money is paid for the same quantity of work; 
but he apparently disdains figures, which would be 
interesting if be would kindly go into them. I ven- 
ture to think that such a demonstration as I have 
suggested would do more to open the eyes of the 
wor ng classes than any rhodomontade abont a 
** school of adversity,” maintained at a rate ten 
times more burdensome,” &o. r, dear, what 
fools working men are to be sure! 5. Mayer. 


THE PHONOMOTOR. 

[14653.]—A VERY ingenious scientific toy has 
ust been devised by Thomas A. Edison, of Menlo 

ark, N.J. ; its object being to show the production 
of rotary motion from sound-waves. The instru- 
ment is exceedingly delicate to vibrations of air, the 
lowest possible talking and singing making the 
shaft revolve with great velocity. f 

It will be easily understood from the following 
sketch :—A is a diaphragm of pale dss plate, card, 
or hment, in the centre of which, and attached 
to it, is a small piece of cork, C, to which also is 
attached a small piece of rubber tubing, D. F is a 
smooth-faced wheel driven round by a friction click, 
H. This click ia mounted on a lever, G, which 
receives its motion from the diaphragm by a connec- 
ting rod, E; this rod being screwed into the rubber 
tube and afterwards linked to the lever, G. It will 
easily be seen that every vibration of the diaphragm 
will cause the click to carry the wheel forward a 
little, and as the vibrations follow each other so 
quickly in ordinary talking the wheel revolves 


rapidly. 

The shaft on which the wheel, F, is fastened also 
carries a fly-wheel, J, and a small pulley grooved for 
transferring the motion. The wheel, F', is also pro- 
vided with another click, which is stationary, and 
set so that the wheel will not be carried back when 
the driving click goes back. 


The idea of making this little toy ted itself 
to Mr. Edison during his recent visit to Washington. 
Whilst showing the phonograph before a senate com- 
mittee, one of the gentlemen present wished to know 
if he could make a machine that would “ talk a hole 
through a board; he immediately drew out a device 
similar to the above, but with a worm wheel and 


feat), by which 
žin. board in less 
great merriment at the time, and was called the 
ie riage p 15 by those ho 
B u power expen ns vw 
have a habit of talking people to death.” 


Asor. 


AUTOGRAPHIC PRINTING. 
[14654.]—Your correspondent, “' Selim,“ in your 
9 0 poe uly, refera to my non 15 
au phic printing as specified in my patent. He 
world kare interested your readers more by discuss- 
ing the merits of the operation, rather than by 
expressing his doubts of the validity of my claims. 
His opinion is adverse, because I say I am not con- 
fined to ordinary paper. My claim is not in reference 
to the quality of the paper. It is essential that the 
quality is such that, when my ink is used to write 
the original, the paper should retain ultimately the 
smallest possible quantity of ink, and present such 
a surface as can be written on comfortably. These 


might be employed to | h 


qualities are presented in a paper prepared for an 
old and entirely distinct patent. My claim is for the 
method of using that or any other paper, and print- 
ing on to paper or any other substance, by the 
original use of pens of ordinary or extraordinary 
constraction. Practically, the invention is extremely 
simple, yet positively new, and has been very 
greatly improved and cheapened. I inclose illustra- 
tion printed on calico. I could do the same on glass, 
oad, iron, metal, &o. J. Pumphrey. 


CHROMIUM. 

(14655.J—Since the insertion of my letter on 
the acidity of the bichromates, I have watched the 
succeeding issues ok onr journal” with some 
degree of interest. Mr. Pitt, in his letter, says, 
“Ts it not likely that the bichromates (when in 
solation) act just in the same way as other acid 
salts?’ This, I may state, is just the point I am 
desirous of proving, for tonnadan ak the definition of 
an acid salt as one in which the hydrogen is only 
partially exchanged for a metal, &c., in the same 
way as M 4, why not consider the bichro- 
mates (when in solution) as M’sH. -= 
AM'HCRO.), as shown by my friend Mr. Pitt? 
This view of the case does not imply ‘‘ decomposi- 
tion ” taken in its proper signification. 

Mr. Allen (letter 14543, p. 421), says, When 


anhydrosulphate of potassium 00 is dissolved 
i water and evaporated, it cannot be re- 
covered, being converted into KHSQ,, but no such 
reaction occurs with the anhydrochromates.”’ No: 
when the excess of water is driven off the 
% anbydre’’ bichromates sa leh out. Might 

i ily explained when we consi- 


the s po 

by Mr. Grey is interesting. I shall bear it in mind, 

and should an opportunity occur put it to the test. 
Holloway. Fredk. W. Streatfeild. 


A MULTIPLYING MACHINE. 
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lowing description. The figures may be engraved or 
printed upon any snitable material, but their 
arrangement must be carefully attended to. As will 
be seen by a reference to the figure, they are placed 
at regular distances apart from one another on 
separate pieces or strips of paper, linen, cardboard, 
parchment, wood, metal. or any other suitable mate- 
rials. The numbers from 1 to 9 inclusive are 
placed on one piece or strip; the numbers 2, 4, 6,8, 
10, 12, 14, 16, and 18, on another piece or strip ; 
the numbers 3, 6, 9, 12, 15, 18, 21, 24, and 27, on 
another piece or strip; the numbers 4, 8, 12, 16, 
20, 24, 28, 32, and 36, on another piece or strip ; 
the numbers 5, 10, 15, 20. 25, 30, 35, 40, and 45, on 
another piece or strip; the numbers 6, 12, 18, 24, 
30, 36, 42, 48, aud 54, on another piece or strip ; 
the numbers 7, 14, 21, 28, 35, 42, 49, 56, and 63, on 
another piece or strip; the numbers 8, 16, 24, 32, 
40, 48, 56, 64, and 72, on anotber piece or strip; 
and the numbers 9, 18, 27, 36, 45, 54, 63, 72, an 

81, on another piece or strip. f ; 
The abovementioned nine pieces or strips consti- 
tute the first row of pieces or strips, and beneath 
them is placed another row of nine strips, with the 
same numbers on the respective strips (the numbers 
Which one of one figure only being preceded by a 
cipher). 
cipher may also be placed in the first or to 

row, and in addition a tenth piece or strip, wit! 

the cipher 0 repeated and placed in the same posi- 
tions as the numbers on the other strips. As many 
rows of pieces or strips as may be considered neces- 
sary are placed beneath—that is, lower down than 
the second row, each sucorssive row containing ten 
strips precisely similar to those in the second row. 
It is advisable that over the respective numbers in 
each piece or strip in the first row should appear in 
consecutive order the respective numbers from 1 to 
9 inclusive. For facility of reference to any re- 
quired strip, it is advisable that an index figure be 


The roller carrying the top row or series of strips 
is turned until the strip with the figure 7 at its end 
is brought uppermost; the roller carrying the 
second series of strips is turned until the strip with 
the figure 6 is uppermost, and so on for the several 
rollers. The drawing shows the apparatus with the 
requisite strips thus rongi uppermost. 
numbers upon the strips under the heading 2 are 
now added up as they stand one under the other ; 
the total will be seen almost at a glance, and is 
written down. The numbers under the heading 3 
aro then similarly added together and written down 
below the first line, as in ordinary multiplication, 
and by adding together the eight lines of figures so 
written down the product, 75975344220320952, is 
obtained. 

For division the tables are used in the same way 
as for multiplication. The divisor takes the place 
of the multiplicand, and, like it, having been once 
found in the tables, is dismissed from the mind. In 
othor respects the process is similar to ordinary divi- 
sion. The dividend is set down, and dealt with io 
the usual way. The divisor must be looked out in 
the tables, and need not be written down. 
Example: Divide 75975344220320952 by 769250361. 
The drawing shows the apparatus set for this 
divisor. 

It is not necessary to consider at each step of the 
process how many times the divisor is contained in 
the figures to be dealt with, as an inspection of the 
first two rows is sufficient to show approximately 
the firat three figures. In this example the first 
three ren are 759, and a glanoe at the top rows 
shows that the 9 column will give for the first 
three figures over 685; the total of that column is 
therefore set down and deducted in the ordinary 
way. The first three figures of the remainder are 
674; the top rows of tbe 8 column show 615, 
therefore the total of that column is taken, and 
80 On. 


„„ 
r 


placed on each strip, the index figure being the 
same as the first and lowest number on respec- 
tive strips, and the strips being so arranged 
the index figure on each strip is exposed 
The rows of strips may be so placed that 
shall have the unit figure of each number the s 
of one figure to the right of the unit figure of 
VFC 
in each row cou 
beneath each other. In the latter case it would be 
advisable to show the connection between the 
figures by a line drawn from the fi in the units’ 
place of each number towards the figure in the tens’ 
lace of the number in the row immediately 
eath. Varions mechanical means may be 
adopted for exposing to view the numbers on any 
desired strip of any desired row or series, and the 
addition of the respective columns of numbers fall- 
ing beneath each other (on the adjustment in any 
desired way), of any two or more of the rows of 
strips will give the product resulting from the multi- 
lication by the numbers from 1 to 9 of the number 
ormed by the figures (excluding such ciphers as 
stand before oumerals) which stand at the extreme 
left of the rows of strips. 

The drawing shows one way in which the rows or 
sets of strips may be mounted to enable any one or 
other of the strips of any of the rows to be exposed 
to view. In this arrangement the slips composing 
each series or row of slips are connected together, 
so as to form a jointed endless band. Each is 
mounted on a square roller; each roller can be 
turned by a handle at its end, so that any one or 
other of the strips composing the endless chain 
which the roller carries can be brought uppermost. 
Tight eprings may be used to bear against one or 
o of the flat sides of the rollers to hold them in 
any ee in which they may be turned. 

following is the manner in which the appa- 
ratus is to be nsed for multiplication :— 
Example: Multiply 769250361 by 987654382, 


75975344220320052(98765432 
6923253249 


6742811730 
6154002888 
5888088423 &c., &o. 

Various other than the one above described 
might be adopted for mounting the slips in rows or 
sete, so that any one or other slip of each row or 
set may be exposed to view whenever required. For 
example, a very convenient arrangement is to bind 
them together at their left-hand ends, and so keep 
them together in the form of a book. In this case 
the several slips of each row or set come one below 
the other, and are made successively longer one 
than the other, the lowest being longest, so that the 
index figure at the end of each of the slips may be 
exposed to view. With this arrangement any one 
or other of the slips of any of the rows or sets can 
be exposed to view by turning back the several 
slips which are above it, in a similar way to turning 
over the leaves of a book. 

I should be glad if some of your corres ents, 
who are practised arithmeticians, would try the 
sums given in the ordi way, and with the 
assistance of the drawing, and let us know, what is 
the economy (if any) obtained by the use of this 


machine. Oberhof. 


RAINBOWS, &0. 


[14657.]—I MUST confess to a feeling of surprise 
that the rainbow question, referred to by Mr. Webb 
in your issue of the 19th ult., should bea puzzle to 
any of your readers. I senda diagram, which, with 
these few notes, may, I bope, make the matter clear. 
S and S represents the direction of the solar rays, A 
the spectator, and E the surface of the water. The 
angle, SBA, being about 42°, A would see a bow 
whose summit is B. At C the emergent pencil of 


The | verted 


refracted (and reflected) rays would proceed in direc- 
tion C F. At F they would be reflected by the 
water to A, who would see the inverted bow, D. 
Although this is a larger bow than B, perspective 
would make it appear smaller than it, as the reader 
may see ; the bow should reack up to G before ita in- 
image would ooincide with bow B. The 
diagram also shows the cutting off of B by the 
shadow of the mountain. A boatmanat F would see 


the bow, C, while A only sees its inverted image, 
and, aa Mr. Webb remarks, each eye has its own 
bow, so that one person standing by the side of 
another sees another bow altogether; and as the 
spectator walks along (to the right or left of the 
bow) the bow will y move with him past treer, 
&o., and it is, therefore, impossible that a phenome- 
non so purely optical and intangible d be re 
flected. J. W. Durrad, F. R. A. 8. 


THELEPHONIO ALARM. 


(14658.]—As I have lately [seen numbers of tele- 
p honio alarms described in your paper, I send the 
ollowing, which I have devised, and hope it may be 
of use to some of the readers of the ENGLISH 
MrcHanic. Its chief recommendations are its 
cheapness, and the ease with which it can be 
worked. I have not yet had time to make one my- 
self. ID Lis a brass wheel, the edge of which is 
milled, and which runs on the axle, R, which is con- 
nected with The end of 


j 3 wire, 8, 
is connected with one of the poles of an electric 
battery, the other pole of which is conn with 
the earth-plate, or return wire. E D and A B are 
springs, being connected with the earth-plate 
through the telephone, and E with the line wire. 
C R Disa flat piece of ebonite (or wood steeped in 
paraffin), with two brass studs, D and C, fixed 
into each end, and in metallic connection with one 


another by a wire; this ebonite is fixed on 
the wheel, so as to insulate the studs, D and O, 
from it. The dotted circle at the bottom of the 


wheel ts a lump of lead, fixed behind, so as 
to keep the wheel in the above position when not 
being turned by a handle, which should be fixed in 
front. It will be seen that when the wheel is 
tarned out of the above position, the spring, E D, 
will press upon the milled edge of the wheel, and 
thus establish electrical communication between the 
i i aide per is connected with a 


of the wheel, from doing which it by a 
small pin in front of the spring at B. In the 


ponte shown in the figure, a current entering at B 
rom the line wire would take the course, E DC A, 
and then go back through the telephone and earth. 
When the wheel is turned, however, any connection 
between the spring, A B, and the wheel is impossible 
on account of the pin at B, but the spring, E D, 
presses on the milled edge of the wheel, which is 
connected with the battery, and thus, while the 
wheel ia being turned, numerous small currents are 
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sent along the line, which generate a loud musical 
note in the telephone at the other end, and thus call 
attention. 

It will be seen that no bells aro used, and when 
attention is to be called at the other end of the line, 
a bandle has merely to be turned; the trouble is 
thus extremely slight. 


Bath, July 23, 1878. T. A. Garrett. 


THE LAWS AND PRINCIPLES OF 
ACOUSTICS IN REFERENCE TO THE 
TELEPHONE, MICROPHONE, &c. 


11659.J—If a microphone had been invented 
twenty years ago, sufficiently powerful to make im- 
portant but unappreciated announcements in science 
audible enough to compe! public attention, I should 
not, at this late date, be under the necessity of 
roiterating the only theory of the structure of matter 
which satisfies all the requirements of modern 
scientific experience, and which more especially 
explains the new phenomena of phonics which the 
telephone, microphone, megaphone, &c., are bring- 
avg to light. 

In 1856 I announced, as the result. of a careful 
-correlation of all the scientific facta then known and 
relevant to the subject, that the primary structure 
of elementary matter did not consist of either infini- 
tesimally divisible particles on the one hand or round 
solid atoms on the other, but of hollow elastic shells, 
or globules, spherical when taken singly, and like 
the soap bubble, polyhedral over all their surfaces 
of contact, and without interstices between them, 
when in clusters or masses, and in both these con- 
‘ditions capable, like the soap bubble, of elastic 
vibration, expansion, and contraction, the inflating 
and expanding influence of the shells or globules 
being light, heat, or electricity. That this alone 
would account for the expansion and contraction 
of matter; that each elementary substance bad a 
specific expansibility and electrical condition of its 
own ; that this accounted for the limits within which 
the combining power of different elements was found 
to operate, and explained the whole phenomena of 
compound bodics, and of electrolysis, chemical 
aualysis, and synthesis, and why concrete and 
opaque bodies became, under atomic expansion and 
fusion, incandescent, fluid, diaphanous, transparent, 
and gaseous, and why concrete explosive substances 
manifested such highly elastic expansibility when 
deflagrated or exploded by light, heat, or electricity. 

Had the supervening discoveries of science been 
then at my command, and especially the compressi- 
bility, liquefaction, and solidification of the three 
elementary and other gases, I could bave greatly 
intensified the force of this explanation, but my 

resent limits will not allow, and my present object 
9985 not require, that I should here repeat the entire 
scientific announcement then made, far leas the 
vast number of subsequent correlative discoveries 
which bave since then, in every instance, not only 
corroborated but imperatively necessitated such an 
explanation. My purpose in this communication is 
to deal with that portion of the subject which 
explains the principles and laws of phonics or 
acoustics, as exemplified by the phenomena of the 
telephone and other instruments by which Prof. 
Beli and other gentlemen have done such eminent 
service to recent science, and to day down lines by 
-which further discovery may be guided to, possibly, 
still more important results. 

Let me begin by correcting an impression which 
seoms to have arisen in connection with the new 
-discoveries—viz., the idea that electricity conveys 
sound. It is found that the application of a current 
-of electricity to the wire of a telephone increases 
the audibility of the sound transmitted in proportion 
to the intensity of the current or power of tke bat- 
tery. But, to make sure that we rightly appre- 
ciate this part of the phenomena, it is necessary to 
-corrclate it carefully and candidly with the fact that 
a vacuum will not condact sound. Now, a vacuum 
is a condition which has not yet, I venture to think, 
met with correct scientific definition. The only 
vacuum man is able to make I hold to be a space 
void of everything but electricity, and this definition 
is capable of almost, if not altogether, absolute 
-demonstration. Thus, a vacuum will not impede 
the transmission of light in and through it; neither 
will it impede the transmission of hest, but it will 
impede the transmission of sound. The reason is 
‘that light and heat can be transmitted through 
vacuum, and through free space, as hetween the 
exterior surface of the sun’s matter, and the exterior 
surface of our terrestrial matter or atmouphere, 
without vibration, while sound absolutely requires 
vibratory media as its means of manifestation and 
‘conduction. But a vacuum, though it can be shown 
by a variety of experiments to contain elcctricity 
and to admit of electric action within it, does not 

contain any vibratory matter, and therefore, though 
filled with light, heat, or electricity, has no vehicle 
within it for the action, manifestation, or trans- 
mission of sound. Light and beat then are trans- 
mitted by vibration through vibratory media, but 
are not impeded by reason of the absence of vibra- 
tory media in their passage through spaces in which 
uo. vibratory medium exists. 


At this stage quite a 


crowd of explanations and corrections of existing 
scientific misapprehensions tempt one to paren- 
thetical deviation, but by your permission I will 
defer details ranning into collateral lines of expla- 
nation to a subsequent and more general communi— 
cation, for the sake of dealing in the present instance 
with that only which bears more immediately on 
the acoustic phenomena which have excited so much 
recent interest. 

From what has just been stated it is manifest 
that light and heat do not require any conducting 
medinm, vibratory or otherwise, to enable them to 
pass either through a vacuum or through free inter- 
planetary or interstellar space. Neither does elec- 
tricity require any conducting or vibratory medium 
to enable its current to pass from its positive to 
its negative pole when brought approximately near 
to each other in vacuo. But electricity, when it 
passes through other material media, does so by 
means of vibration, and this peculiarity is not due 
to the nature of clectricity itself, but to the atomic 
or molecular structure of the medium, elementary 
or compound, through which it passes, acting from 
polyhedral atom to ntom. 

In phonics a weak voice or low tones or sounds 
will be heard throughout a room of considerable 
capacity, and will cause vibratory action in the 
entire atmosphere it contains, and in every vibratory 
body with which they come into acoustic contact 
within it. Notwithstanding the new phenomena of 
phonies, the vibratory action and sound-transmitting 
power of the atmosphere is greater than the vibra- 
tory action and sonnd-transmitting power of other 
vibratory media. That portion of any sound which 
is intercepted by the receiver of a telephone con- 
nected with a conducting wire, is readily addressed 
to so much metallic apace drawn out in a particular 
direction, instead of radiating from the point of 
interception in the direction in which tbe sound 
would otherwise proceed. But the actually inferior 
conducting power of the telephone, unaided by elec- 
tricity, ns compared with the atmosphere, is shown 
by the fact that, though words be spoken directly 
into the receiver, they will not be heard so far, and 
at the same time so loudly by the mere unaided 
transmitting power of the wire, as they would be 
throughout an atmospheric space equal to, or which 
would be filled by, the metal of the wire if reduced 
to a mass radiating from the point of interception. 

It is here that electricity takes effect in favour of 
sound when applied to the telephonic or megaphonic 
wire in aid of its transmitting power. Electricity 
proceeds through transmitting wires by means of 
vibration, and so docs sound, but the vibrations of 
electricity in such media do not conflict, but co- 
operate with the vibrations of sound, and therehy 
facilitate and intensify the phonic vibrations. The 
atomic structure of the transmitting wire being 
that of a series of atomic globules, in polyhedral 
contact and continuity, filled with electricity, and 
the vibratory character of matter being due to this 
elastic structure, electricity in a state of transmission 
through the conducting wire increases its olastic 
action, and its sensitiveness to acoustic vibration, 
and hence the phonic phenomena of the telephone, 
negaphone, microphone, &c. 

J. Alexander Smith. 

98, Gower-street, London, W.C., July 24. 


MICROPHONES. 

[1-4660.J—I FIND on re-reading my letter (14603, 
p. 472) that a few words have been omitted. Instead 
of “I got a white flickering spark, which, to my 
astonishment,” &c., &., it should read “I got a 
white flickering spark, accompanied by loud jarring 
sounds in the telephone, which, to my astonish- 
ment,“ &., &o. J. Probert. 


TO WHOM ARE WE INDEBTED FOR 
THE RAILWAY TICKET SYSTEM P 


'14661.;—I HAVE observed in the Notes and 
Queries corner of various newspapers and periodicals 
lately a request for information as to the originator 
or inventor of the ticket system, which is now 
adopted by almost every railway company through- 
out the world. I say advisedly ‘‘ system for the 
whole affair, not only tickets but the machinery for 
printing them, and arrargements for using thom, 
originated in the mind of one individual, Thomas 
Edmondson, a member of the Society of Friends, 
who was born at Lancaster, June 30th, 1792. His 
parents, John and Jane Edmondson, of that town, 
were of humble bnt respectable extraction, and edu- 
cated their children to the best of their ability, 
giving to each that share which his or her talent 
seemed to warrant, and inelination as to literary or 
mechanical pursuits reemed to require. Of the 
twelve children that were born to them only five 
reached maturity—three sons and two daughters. 
Thomas’s brothers both attained good and useful 
positions as principals of educational establishments. 
The name of the older one, Joseph, is the less 
known of the two, as he gave up the post of 
instructor in middle life, but that of his younger 
brother, George, is no doubt familiar to many, and 
among the readers of this paper there will probably 


be a number who received their early training under 
him either at Lower Bank near Blackburn, Tulketh 
Hall. near Preston, or at the scene of his latest 
laboura. Queenwood College, Hampshire. Thomas 
early displayed an inventive turn of mind, which led 
to many ingenious contrivances for the good of the 
household. One piece of mechanism in particular 
has been mentioned to us by which the busy house- 
wife was able to churn the butter and rock the cradle 
at the same time. With this tendency he was very 
suitably placed as apprentice to a cabinet-maker, 
and he afterwards worked as journeyman in the 
same line of business with .the eminent firm of 
Messrs. Gillowa and Co. in his native town. While 
there he made sundry improvements in cabinet- 
making implements which elicited the approval of 
his fellow-workmen and thosc who were practically 
acquainted with their use. Thoroughness in manu- 
facture, completeness in detail, and adaptability to 
the work required were points about which he was 
conscientiously particular, a habit of mind which 
conduced greatly to his future success. Indeed, the 
training altogether was of the utmost service to him 
in after life, for it enabled him to work out his own 
notions quietly in his own workshop, and prevented 
the necessity for confiding to other hands a crude 
idea or a half-finished invention. In due time he 
entered into partnership at Carlisle with others, in 
the business of cabinet-making, but the firm be- 
coming bankrupt, he found himself in a reduced 
position from circumstances over which he had not 
full control. Although he endeavoured to retrieve 
himself, and had the kind assistance in so doing of 
many of his creditors, he did not feel he was making 
that progress which warranted his p i 

further, and finally relinquished the undertaking. 
He next, for a short period, engaged in the tea and 
grocery business, but he was not fitted for com- 
mercial pursuits, and very willingly turned his at- 
tention to another source of livelihood, which just 
then came in his way. The Newcastle ard Carlisle 
Railway, now a portion of the North Eastern sys- 
tem, opened for passenger trafic, and a station- 
master being required for the small road-side 
station at Milton, since called Brampton, he applied, 
amongst a number of competitors, for the post, and 
fortunately obtained it, the directors remarking in 
making the selection that they thought Mr. 
Edmondson would prove a credit to them.” Thus, 
then, about 1836 when in his 44th year, he 
made his first acquaintance with the railway world 
at the solitary little station of Milton, situated about 
14 miles from Carlisle—a point at which the traffic 
was then so small the duties of station-master and 
booking-clerk were performed by the same person. 


In the first days of railway travelling it was 
natural that the kind of tickets which had served 
for coach passengers should still be used as vouchers 
that a traveller had paid his fare. But as travellers 
increased in nnmber these scraps of paper proved 
inconvenient in many ways, and Mr. Edmondson at 
once felt that a change was needed in them. Anotber 
want, and one of still more importance, soon became 
apparent to him. He found that little or no syste- 
matic check was imposed upon the station clerks, it 
being left to their integrity to account correctly for 
moneys paid tothem. His ingenuity was therefore 
soon at work, endeavouring to organise a system 
which should be a complete check in the first instance 
upon himself, a task congenial to his constructive 
head and honest heart. He still retained his bench 
and tools as old friends, and his perfect familiarity 
with the use of them, combined with ample leisare 
between the train services of that day at Milton, 
enabled him to produce the various little pieces of 
apparatus which he required to carry out his plans. 
He first constructed a small wooden block, or hand 
stamp, in which he inserted the necessary type, say 
„Milton to Carlisle, with the class, fare, &c., which 
he wanted printing ; also a small rack, divided into 
equal spaces, in which the stamp was fitted to slide. 
Having previously placed under the rack a strip of 
stiff paper or cardboard, he supplied the stamp with 
ink by means of an ordinary pad, and inserting it in 
the first division of the rack, he brought ae the 
tap of a mallet down on to the cardboard, thus 
obtained the needful impression. By a repetition 
of this process in the various divisions of the rack he 
completed the strip, producing in fact a series of 
tickets printed“ Milton to Carlisle, Ke. These he 
progressively numbered with pen and ink, separated 
witha pair of scissors, and laid aside for use. Whena 
anfficient aumber were prepared of one kind he re-set 
the stamp, substituting the name of some other 
station for Carlisle, and altering the fares, &c., in 
accordance with the change. He then repeated this 
slow tedious process until he was provided with a 
aupply of tickets from his own station to all others 
on the line. His next study was to make a case in 
which the various description of ticket could be 
sately kept, and at the anmo time be handy for issue 
to passengers when they presented themselves at the 
counter. As the tickets were progressively numbered 
they must of course, be progressively issued, for 
npon this principle depended the check which he pro- 
posed to institute. 


With the iden of havire the ticket to be next 
issued always in view, his first attempts were 
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d rected to its being removed from the top. For 


this end he prepared a series of tubes with loose 
bottoms, having tapes fastened to them which 
passed over small pulleys at the top of each tube, 
the ends of the tapes having leaden weights 


attached in order that, as a ticket was extracted at 


the top, the next would be lifted to take its place. 
But the advantage of seeing the ticket was more 
than counterbalanced by all this cumbersome ma- 
chinery, and he soon decided to abandon his tapes, 
Weights, ard pulleys, and, allowing the tickets to 
drop by their own gravity, he removed them as re- 
quired from below. 
to constructed that, while affording every facility 
for being filled and replenished, they only allowed 
one ticket at a time to be withdrawn at the bottom. 
This being the most simple plan possible, has not 
been departed from or improved upon since, and 
has continued to be the principlo upon which the 
tieket-issuing cases at the various stations have 
been constructed to the present time. A number 
of these tubes are ranged side by side in one case, 
and across them, for the convenience of the book- 
lg-clerk, as the face of the ticket is invisible, runs 
a worden strip or label, on the upper part of which 
space is left for inserting the name of the station, 
class, and fare of tho tickets in each tube. The 
lower portion of the label forms the frame of a 
strip of slute, the use of which will be hereafter 
mentioned, A suitable receptacle having now been 
provided, only one other contrivance was necessary 
befcre making the trial he contemplated, and this 
was some expeditious method of putting a date upon 
the ticket when it was issued to the passenger. 
Probably it was aceomplished in the first instance 
by hind, but the plan was liable to error and a 
cause of delay. Something was, therefore, to be 
thought of which, by a quick and instantaneous 
motion, would stamp the date at once. When the 
mind is absorbed day by day in seeking after that 
which for the moment seems to elude its grasp, it is 
in 2 condition to seize an idca from trifles which 
would otherwise pass unnoticed. In this frame of 
mind his pocket-comb was the trivial instrument that 
sucdenly suggested to Mr. Edmondson a way 
for accomplishing his object. It was an old- 
far hioned pocket-comb working on a hinge, and 
the two edges, the end of the comb and the ond of 
tko handle wlien pushed together suggested a motion 
ard convenience of nip or pressure which he thought 
might te utilised for his purpose, and that if type, 
and the means of supplying it with ink, could be 
introduced into the mouth or angle formed by the 
two edges before mentioned, it would, on receiving a 
sharp push after the ticket was inserted, close, and 
bring the typo against the cardboard. This idea, 
alter being duly matured, was practically developed 
in his iittle workshop, and resulted in a small 
wooden machine which so completely answered tho 
purpose intended that he never had occasion to alter 
the principle of construction, and though tho dating 
presses were afterwards made of iron, this principle, 
combining efficiency with expedition, has not been 
improved upon. The problem of supplying the type 
with ink he solved by passing a ribbon saturated 
with it between the type and card. In the first place 
the length of inked ribbon is wound on a roller below 
the type, whence it passes over the face of the type 
on to another roller above. By the act of dating a 
ticket a certain length is drawn from the supply 
roller, and at each stroke a fresh surface of inked 
ribbon is thus presented for the next impression. 


All being now ready he commenced to give kis 
ays tem 2 trial, and to issue to each passenger a card- 
board ticket, which, though smaller than the pre- 
sent one, represented the station to which the 
traveller was going, the class in which he wished to 
be convcycd, and the progressive number of the 
ticket, the date, of course, being added at the time 
of issue. After the departure of the last train at 
night he proceeded to examine the tubes of his 
ticket-case. A matter of importance should here be 
referred to. He had commenced the progressive 
numbering of his tickets at 0, and that being the 
first issued of each description of ticket it followed 
that the figures on the card lowest in the tube at 
any time represented the actual quantity sold. Had 
he commenced them at 1 an additional process of 
nubtraction would have been necessary at each tube, 
leading to inadvertence and error, but by com- 
mencing at 0 he had only to copy the lowest 
number in the tube which was done on the 
strip of slate before alluded to as running in 
front of the case. The result of the day’s issue being 
thus clearly before him, and the fares being marked 
on the label or frame above the slate, it was not 
difficult to ascertain what ought to be the amount in 
his cash-drawer. Oa the following night, by sub- 
tracting the number left on the slate from the lowest 
ticket again in the tube, he found the quantity of 
tickets sold on the second day, and so forth. These 
details may, to the general reader, seem a simple 
matter to dwell upon, but if he will remember the 
number of ticket-tubes to be inspected each night at 
some of our large stations—at one or two of them 
nearly two thousand—he will see that it is of great 
importance to the booking-clerk in making out his 
rcturns to have the most simple yet exact method of 


‘Lhe new tubes were therefore 


chester, where Mr. Edmondson’s son still continues 
the business which his father established. There 
not only are tickets printed, but the printing 
machines, ticket-cases, and dating presses, together 
with other ticket apparatus, are manufactured, and 
supplied to railway companies as required. Before 
attempting to describe the present printing press, 
we may say a few words as to the routine of order- 
ing tickets. The station clerk, on finding that his 
stock ef tickets of any kind is getting low, makes out 
a ‘‘requisition,’’ on which are stated the name of his 
own station, and that of the one to which he requires 
a further supply. The class is also given, and tho 
lowest number of the tickets in stock, together with 
the highest, which was of course, the closing number 
of his last quantity. The difference between them, 
representing the stock in hand, he enters in an ad- 
ditional column. Having passed the audit office, 
whero the amount of the new order is added to it, 
the ‘‘ requisition ” is forwarded to the company’s 
printer, who arranges his form of type in accordance 
with its particulars. Wheels for printing the pro- 
gressive numbers so often mentioned are attached to 
the press, and can be set to anything between 0 and 
9999, embracing a quantity of 10,000 tickets. In 
this instance the printer sets them to the number 
next above the highest named as in stock, and then 
proceeds to fill the feeding tube with the proper 
coloured cardboard, for indicating the class and 
single journey, return or excursion ticket, as the case 
may be. The feeding tube is an upright cuse at the back 
of the machine, and is capable of holding 500 blank 
tickets. We may here mention that the blank card- 
board is received trom the manufacturers, Messrs. 
De la Rue and Co., in tightly packed boxes, lens than 
two feet square, each box containing about 18, 000 
tickets, ready cut into the required size. The machi- 
nery and arrangements for preparing these would be 
matter for a paper by themselves, and do not come 
within the scope of this. Suffico it to say, they are 
beautifully complete, and worthy of the firm whose 
name is now so celebrated. 

The printing machine being ready is put in motion - 
when a catch, set to nearly the thickness of a 
ticket, and working horizontally, draws the lowest 
card forward in the direction of the type and 
numbering wheels, one set of wheels (used for return 
tickets) being situated before and the other after the 
type framo, and all recciving at each stroke of tho 
machine a supply of ink for the next impression. 
The first card is left in position under the firat set 
of numbering wheels. If it is to be a return ticket 
it there receives a number, if not that set of 
wheels has been raised, and the ticket waits to 
be pushed forward to the type by the introduction 
of a second card from the feeding tube. A third 
card pushes number one under the second set 
of whecls, where it receives its appropriate number, 
and by the push of a fourth it falls, printed and 
numbered, into a receiving tube at the front of tho 
machine. Any stop in the delivery shows the 
attendant that something is wrong. The mechanism, 
while capable of being driven at a great speed, is 
regulated to that of about 200 tickets a minnte, this 
being found a rate at which the attendant can 
most readily superinteud the supply of blank card- 
board to his feeding-tube and give the needful 
attention to the other movements of the machine.. 
Tho printed tickets are next conveyed to the count- 
ing machine, which is simply an additional check as 
to the accuracy of the progressive numbering, the 
necessity for it arising from occasional inequali- 
ties in the size and thickness of the tickets, and a 
liability to warping on the part of the cardboard. 
As the thickness of an average ticket is the only 
available gauge by which to adjust the catch of the 
printing-press, it will be easily understood that, in 
case of a warped card, the catch misses it, and as no 
blank ticket is drawn in, the printed one is not 
pushed forward, and therefore, receiving repeated 
impressions, is spoiled. As soon as the attendant 
finds that “something is wrong he stops tho 
machine and puts it right, but in re-arranging tho 
numbering wheel, which bas been going on and 
changing with every stroke, he may possibly set it 
a number in advance, or etherwise, of the last good 
ticket. Henoe the necessity for an additional check. 
The counting machine is furnished with feeding and 
recciving tubes, and with accurately-numbered 
wheels, similar to those of the printing machine. 
The attendant having placed his pile of tickets in 
the feeding-tube, the lowest number at the bottom, 
he draws it into view by means of a catch similar in- 
arrangement to that of the press, observes the 
feeling now the need of a stronger material he con- | number of the ticket thus produced, and sets tho 
sulted a practical friend of his, Mr. John Blaylock, | corresponding number on the counting wheel to an 
of Carlisle, by whose assistance he was enabled to index or eyelet-hole situated conveniently for the 
put together a printing machine which carried out eye of the counter. When the machine is in 
bis ideas, and was sufficient for the requirements of motion for overy ticket that is drawn out 
that period. This machiue, however, has been) of tbe feeding-tubo the counting wheel moves 
greatly improved upon from time to time, and while a number forward, and so long as the two 
the original feature of printing one ticket at once | numbers agree all is right. In order to ascertain if 
has always been maintained, its general complete- | they do so the attendant stops frequently to 
ness aud efliciency have been materially increased examine. Errors, if any, having been corrected by 
by the ingeuuity and careful study of Mr. James the man who printed the tickets, these are now 
Carson, who, from the early rise of ticket-printing | ready for packing. As progressive order is 80 essen- 
as a business, has occupied the responsible position | tial in the issue of the tickets no danger of that 
of foreman in the principal manufactory in Man- | being broken must be left unprovided for; they are 


ascertaining the number of each kind of ticket 
issued at his station during the day in order to 
balance his ensh, and forward it with a correct 
return to the head otce. To facilitate the last 
operation, Mr. Edmondson drew out a ret of forms 
for making the needful returns to the audit or chief 
office, which, after being duly filled up, presented an 
accurate summary of tho daily or weekly business 
transacted, and showed at a glance the amount of 
trullic at each station and the sum due from each 
clerk on behalf of the passengers booked. To extend 
to other stations what was found so applicable to his 
own was his next consideration, but for unexplained 
reasons his propositions were not at first entertained, 
and it was only after repeated efforts that he was 
able to induce the directors of the Newcastle and 
Carlisle Railway to arrange for the adoption of his 
plans at some of their stations. There was a 
proposition to remove him to Newcastle, but it was 
not carried into effect, and the repeated delays were 
very disheartening to him. While in this state of 
discouragement he received a visit from Captain 
Laws, at that time the enterprising and energetic 
manager of the Manchester and Leeds Railway, who, 
having heard of the plan adopted by the clerk at 
Milton Station for“ checking bimself,’’ came over 
to inspect it, and, having had the details 
thoroughly explained to him, was clear-sighted 
enough to perceive its immense value to the 
railway interest, then becoming an important 
feature in the country. He therefore at ouce pro- 
posed to Mr. Edmondson that he should remove to 
Manchester, with the object of introducing his 
system on the above railway, making the promise 
that his salary should be multiplied by two,” an 
offer which, after due consideration, was gratcfully 
accepted. This unexpected recognition and timely 
acknowledgment of his invention paved the way for 
its general adoption, and for the next ten or twelve 
years the introduction of his plaus on to new lines of 
railway as they rapidly developed themselves, in 
addition to his duties on the Manchester and Leeds 
line, involved a great amount of labour on the part 
of the inventor. At length that company, with a 
complimentary minute of the board, liberated him 
from their service, in order that he might devote bis 
whole time to the further development and intro- 
duction of his system. 

Mr. Edmondson’s brother, Joseph, having for some 
time relinquished his academical pursuits, was now 
very helpful to him in the supervision of his esta- 
blishment, thus setting him at liberty for personal 
instruction to the booking clerks at tho different 
stations—a work which compelled him to leave home 
frequently and for long periods. The previous occu- 
pation of Mr. Joseph admirably fitted him, amongst 
other duties, for the accurate and methodical super- 
intendence of accounts during the minority of his 
brother Thomas’s only son. 

As we observed, when describing the first appa- 
ratus used for carrying out the ticket system, the 
principles of construction in the ticket-case and 
dating-press were almost perfected from the com- 
mencement, but the more complex machinery for 
E and progressively numbering the tickets 

as been the result of gradual improvement. Of 
course long before this the slow process of the hand- 
stamp had given place to machinery. It was simply 
the first effort of a man thrown on his own resources. 
Many persons suppose the dating-press, the little 
machine on the counter of the booking office, 
to be all that is required for printing the 
tickets, but a moment’s reflection ought to convince 
them that, as there is only one machine containing 
only type sufficient for the date of the day, it 
caunot print the multiplicity of letterpress which is 
required for booking passengers in different classes 
to their various destinations. That is all done else- 
where, and a combination of machinery is needed for 
it, the leading feature of which, the inventor saw 
from the first, must be that of printing one ticket 
ata time. Experience has proved that this original 
conception was the true basis upon which to proceed 
in ticket-printing, as although hundreds of millions 
in the aggregate are annually produced, the 
amount is so divided and sub-divided by the various 
stations and classes that the average number 
printed of any one kind is not large, and the 
quantity supplied.of each description at one tiine 
being only that of a few months’ stock to each 
station, it will be readily seen that the time required 
to set up the number of forms of type tor a sheet 
would ba fatal to an expeditious supply. 

Mr. Edmondson was only a worker in wood, and 
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therefore placed in bundles of 250 in a frame or DISTINCTIVE TAIL LAMPS UPON THE 


screwing up apparatus, by which they can be 
tightened almost into a solid mass. While in this 
condition a band of string is ed round them, and, 
being secured by a suitable knot, they retain their 
solidity when liberated from pressure, and are in a 
state for distribution to all parts of the world. 

In this way are prepared the little tickets which 
the travelling public receive at the booking office 
window, and stow away in their pockets or slip into 
their gloves or hats without thought of the inge- 
nuity and industry required to produce even so small 
and insignificant an object. Insignificant as each 
ticket may seem, however, the annual aggregnte of 
the railway fares which these trifles represent 
amounts to millions of pounds sterling, and every 
fractional part in that great total is duly and easily 
registered by this simple ticket system. It is always 
interesting te look back to small beginnings, and 
compare them with the results of a few years’ 
thought and work. The contrast is often startling, 
and to no one would it be moreso in this case than 
to the originator of the railway ticket system itself, 
could he behold the immense increase of traffic 
which must now be provided for. Little did he 
think at that lonely Milton station as he 
worked at his bench in the still hours of the 
night, of the ultimate extent and success with which 
his labours were to be crowned, and we are tempted 
to regret that he did not live to a more mature age 
to witness the extended development of his plans. 
One thing he did live to accomplish, which we are 
inclined to estimate at a higher value than anything 
we have yet spoken of. From the time when the 
firm, in which he was a partner at Carlisle, be- 
came bankrupt it had been his cherished wish 
to be able to pay their creditors in full, and 
he did not depart from the frugal style of living 
which at first was a necessity until he had fulfilled 
this moral though not legal claim. A leading 
Manchester paper, in recording the death of Mr. 
Edmondson, says, in conclusion: With the character 
of Mr. Edmondson in private life it is denied us to 
deal, inasmuch as knowing well his retiring habits 
wo fear we should be acting in opposition to his 
declared wishes ; suffice it to say, however, that not 
the least noticeable trait of his character was that, 
thongh at an early period of his life misfortunes had 
involved him in difficulties, he hardly permitted 
better times to dawn fully upon him befere he nobly 
and voluntarily exer himself, and as nobly 
succeeded some time before his death, in ‘ renderin 
to every man his own’ who had chanced to be his 
crediter.”” 

At the close of a period of infirmity extending 
over a year or two, and arising from overtaxed 
energies, he died at his residence in Manchester after 
a short illness on the 22nd of June, 1851, having 
nearly completed his 59th year. 

John B. Ndmondson. 

Knowsley- street, Cheetham, Manchester. 


SINGLE v. COUPLED ENGINES. 


[14662.)—I am sorry W. J. S.” (letter 14633, 
. 499) should think any one wants to fall foul of 
im. Ican assure him J have no desire to do so, but 
do not like to see the Cheshire lines causelessly 
glorified at the expense of the L. N. W. W. J. S.“s“ 
remark about the speed of the 10 a.m. has drawn 
my attention toa misprint in my letter. Leaving 
King’s-cross aud Euston at 10 a.m. ought to read 
leaving King’s-cross and Euston at 10.10 a.m., the 
trains leaving the foregoing stations st 10 a.m. 
being the Scotch expresses, not the Manchester 
ains. 

In answer to “ W. E. H.“ (p. 507) the engraving 
of the bogie engine was one of those built by Kitson, 
cylinders 17} x 26, coupled wheels 6ft. 6in. in 
diameter. These are numbered 1,311-1,320. The big 
7ft. engines of which “C. E. S.” was making a 
drawing, and is not sending, greatly to the sorrow 
of many readers of the MECHANIC, are numbered up 


to 1,341. 
1 beg to thank Egeria (p. 499) for his interest- 
ing information. L. L. 


L. AND N.W. LOCOMOTIVES. 


i Fok one, should be very glad to be 
told the L. and N. W. engines in classes as Egeria” 
kindly proposes, and should be much obliged if be 
would also give the leading characteristics of each 
class—I mean the size of the wheels and cylinders, 
whether single or coupled, and whether the cylinders 
are inside or outside? 

As regards cabs and weatherboards, I have always 
observed that the L. and N.W. seem to rush into 
opposite extremes; some engines have nice large 
cabs, like the new Midland locomotives, while others 
only have weatherboards, whose diminutive propor- 
tions rival the G. W. in smallness. I should be glad 
to know the reason of this, and whether the class to 
which a L. and N.W. engine belongs can ever be 
identified by means of the cab or weatherboard ? 

If it is not asking too much, would Egeria ” 
give an outsider a rough idea of the L. and N.W. 
links, and . engines ever change their 
stations, or whether they run on different oe 
W. I. 


MIDLAND RAILWAY. 


(14664.]|—A CORRESPONDENT, upon p. 352, asks 
why on the Midland he sees the red lights on the 
back of many trains in a line.“ If your readers will 
refer to Vol. XX., p. 328, they will see that An 
Express Driver ” clearly pointed out the necessity for 
distinctive tail lights to be carried by trains ranning 
upon goods lines parallel to the main lines; an 
upon p. 376 of the same volume I suggested tbat on 
the passenger lines the lamps should remsin in the 
form of a V- thus, .; but that upon the goods lines 
the tail lamp should be placed high up, or upon the 
top of the van, to form an A—thus, .°,. This sug- 
gestion was sent to Derby, and six vans were at once 
fitted with the necessary lamp irons. ial was 
made, which I was informed was very satisfactory, 
and soon afterwards the plan of placing the tail lamp 
as high up as the side lamps was adopted on all parts 
of the Midland gid where there are goods lines 
penning parallel to the up and down passenger 

n 


es. 

The following diagram shows the arrangement of 
tail lamps, which has been adopted in order to enable 
drivers to know whether a train in front of them is 
on the line upon which they are running, or upon the 
line ranning parallel with it. 

Fig. 1 denotes that the train in front is ranning on 
the main line, as the three red lights are in the form 
of a triangle. 

Fig. 2 indicates that the train is rnnning on the 
main line, and also that a special train is to follow 
upon the same line, as an additional red tail lamp is 
placed low down by the side of the ordinary one. 

Fig. 3 denotes that the train is ranning upon the 
goods line, as the tail lamp is placed high up, so that 
the three red lights shall be in a straight line. 
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Fig. 4 indicates that the train is running on th 
goods line, and also that a special train is to follow 
vpon that line, as, in addition to the three red lights 
in a straight line, au extra red tail lamp is placed low 
down. This arrangement of lamps answers admirably. 
I will alse prepare a diagram of the Midland system 

ta 


of head lights for a future namber of the ENGLISH 
MECHANIC. 
July 25th. O. E. 8. 


SPEED OF TRAINS. 

[14665.]—I sEND a table of speeds for a short run 
on the Midland Railway by the 7:28 p.m. train from 
Luton, due at Kentish-town at 8°8 p.m. The train 
consisted of about 11 ordinary coackes, drawn by a 
large 7ft. bogie engine. 


Distance 
from Speed in miles 
London. per hour. 
m.p. p.m. 
Luton leave 30} 7°42 
pass 25 7 50˙15 38°182 38°182 
» 20 7562 51'873 51'873 
„ 15 813 59˙8 59˙8 | 
„ l3} 845 49-451 221˙100 
a 10 87 50:420 p = 4 
„ 91 8730 52°683 = 55°27 
„ 7 8955 62'069 | 
„ 5 $125 55:385 59'016) 
ú 31 81345 54 
Kentish) arr. 11 817 32308 39661 
9)455°751 6)298:952 


50'639 49:825 
28} milos in 35 minutes = 48°86 miles per hour. 

The first column gives the speeds ns between 
stations, omitting four small ones, and the distances 
are, where not exact, within a quarter of a mile of 
those given in the time-tables. The second column 
shows the speeds for 54 miles, and then for 4 sections 
of 5 miles each, and, lastly, for 3} miles, and it will 
be seen that the average of these equal sections is 
55°277 miles per hour; whereas 20 miles run in 
21m. 50sec. gives 54 962 miles per hour. This con- 
firms ‘‘ Itsaex’s’’ views of his method, showing 
better the high speeds necessary to make up time 
lost up the bends. I did not anticipate any diffe- 
renos in these results for equal distances, but have 
convinced myself that it is eorrect, and that the 
more even the speeds the less the difference will 
be. It may interest L. L.“ and W. J. S.” to 
know that the 10 a.m. expresses from Euston and 
King’s-cross do not run to Manchester but to Scot- 
land, also from Euston to Liverpool and Chester ; 
but the 10°10 trains from those stations, and the 
10 am. from St. Pancras run to Manchester. I 
for one should be glad to see some letters from 
% Egeria” about the types of the L. and N. W. 
locomotives. Would C. E. S.“ kindly say whether 
it is necessary for a pilot engine to be fitted with 
same brake, if continuous fitted rest of train? V. 


TH IDENTIFICATION OF AOETIC 
ACID ACETATES AND ALBUMEN. 


(14666.)—Acrtrc acid is a colourless liquid, 
having an acid taste and the odour of vinegar. At 
17° C. it erystallises, and in this concentrated state 
it is known as glacial acetic acid. a ee 

It boils at 117 C., and suffers distillation un- 
changed, leavfhg no residue on evaporation. Its 
vapour on combustion yields COgand OHs 

Ferric chloride, when added in small quantity to 
an acid or neutral solution of acetic acid, gives a red 
colour that is not bleached by HgClg. en 2 
substance contains this acid it giver the odour of 
acetic ether when heated with C2HsHO and H: SO. 

It is soluble in water and alcohol. ee: 

ats acetates are sold in the form of liquids or 
solids. 

Acetates are decomposed on ignition, yielding 
COG(CH zz. When heated with CaHO:NaHO they 
give CH., &0. . ; , 

When a solid acetate is treated with strong 
HSO, and C:H;HO it yields CH;COEtO. Free 
acetic acid is obtained when an acetate is distilled 
with dilute HzS80.. 

FEzClꝭ when added to an acetate, produces a deep 
red colour. 

Acetates are soluble in water. 

Plumbic acetate, Pb(CH;CO2)» + 30H:, crystal- 
lises in right rhombic transparent prisms, and 
usually consists of an agglomeration of acicular white 
crystals. It has an intense metallic sweet taste and 
a faintish odour. : 

When the crystals are heated on a slip of glass 
they melt and give off an inflammable vapour with 
a pecugar agreeable odour, and leave a red or yellow 
residue of carbon and globules ef lead. 

FeeCle gives a red solution of ferric acetate and a 
white precipitate of plumbic chloride. A solation 
of iodine in iodide of potassium gives a yellow pre 
cipitate. 1 

On adding K Ho till alkaline, and stirring, a pre- 
cipitate is produced, whicn dissolves in excess of 
acetic acid. ; 

It is easily soluble in alcohol, and soluble in water, 
which latter solution has a sweet taste. 

Plumbic tribasic acetate, 3Pb(CH;0CQ;),. + OH2, 
crystallises in opaque needles ; but is generally sold 
in solution, and has a sweet taste and an i 
reaction. : 

On ignition acetone is preduced. A piece of paper 
dipped in the solution burns like tinder. 

On breathing into a test tube containing a little 
of the solution, and shaking, a white precipitate of 
plumbic carbonate is formed, and common water 

added to it likewise renders it milky. . 

Ferric acetate, Fes ( CHsCOz)e, forms a solution of 
a deep red colour. E , 

It produces acetone on ignition. When boiled 
with four times its volume of OH; it yields a brown 
precipitate of basic-ferric acetate. 

HCl changes the deep red solution to a yellow. 

Potassic acetate, KCH3;COz, forms white anby- 
drous opaque masses, that are very deliquescent, 
having a faintish acetic odour. 

On ignition it yields acetone, and leaves a carbon- 
ate. It fuses easily. 

Fe,Cle gives a bright red colour. 
soluble in water and alcohol. 

Basic acetate 1 Ba(CHsCOz)z2 + 30 Ez) > or 
Ba(CHsCOs)g + OH occurs, crystallised in rhombic 
or flattened prisms. On ignition it yields acetone. 
 HSO; gives a precipitate with the solution, and 
FezClé gives the red colour. It is sparingly soluble 
in alcohol, and more solable in cold than hot water. 

Sodic acetate, CH;CONaO + 30H,;, form moist 
rhombic transparent crystals. 

The crystals easily fuse to fibrous grey masses, 
which on further heating yield acetone and a car- 
bonate. If it is heated in the dry state with soda 
lime, CH, is evolved. 

The carbonate does not deliquesce in air like that 
of potassium. It gives the characteristic red colour 
with FegC'g. It is very soluble in water. 

The aluminic, ammonic, argentic, cupric, mer- 
curous, &c., acetates have generally the same 
characters as the above, with peculiar character- 
istics of their own. 

Albumen (COnNIisHIIzS) consists of whitish 
yellow shining tasteless scales. When moist it is 
opaque and white, and when dry becomes trans- 
lucent or transparent, yellow, and horny. When 
heated in a tube it swells up, blackens, and evolves 
a disagreeable odour. The solution in cold water 
is coagulated, by boiling ; it first turns milky and 
coagulates about 70°C., becoming opaque and in- 
soluble. When strong nitric acid is added and 
heated it is dissolved. Strong HNO; coagulates 
the solution in water. Millon’s re-agent imparts to 
it a bright red or rosy colour. KHO dissolwes it 
when heated. When acetic acid is added gradaa’y 
to a solution it produces a flaky precipitate, whic 
is redissolved in excess of the acid. Strong HC! 
dissolves it slowly, giving a violet colour, and this 
solution furnishes syntonin. Creosote immediately 
coagulates it. Alcohol also coagulates it, but not 
if alkaline. Ether does not coagulate it. HzS0O. 
dissolves it, giving a reddish brown colour. Meta- 


phosphoric acid gives a white precipitate, and the 


It is very 
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soluble metaphosphates do so if acetic acid is added. 
Aad fe: the solution about me n of sectio acid, 
same strong potassium ferrocyanide, a pre 
cipitate is produced. Take a large quantity of 
sodic hydrate and adda drop of cupric sul paate; 
then add a little of the solution and warm, w a 
violet colour will be produced. If AmHo is added 
to the boiled precipitate given by HNO3, when cold 
it changes the yellow colour to e. Albumen 
assumes the appearance of gum in cold water, and 
when par it has a slightly acid reaction. It gives 
a left-hand rotation to a ray of polarised light. It 
is soluble in cold, but insoluble in boiling water, 
alcokol, and ether. Hugh Clements. 


CLUBBING IN THE BRASSIC2A. 

{14667.]—For a considerable number of years I 
have seen a great deal of this disease. I invariably 
break off the clubs from the cabbage plants, and 
have never met a single one in which there was not 
ither one or more small white ts or larva, or 
the empty cells in which they had been, with holes 
leading out from them. I have this day questioned 

aetna who bas been in 5 5 plantin 

out ea ep every year for over 50 years, an 
who, I know, always b loff the clube from the 
plants, and be says thesame. I am therefore very 
much inclined to think that the disease mentioned by 
“ Saul Rymea in letter 14630, p. 498, is not the 
same as that which is generally known as elubbing 
in this country, no matter how like it it may be in 
external appearance, or in its effects on the planta. 
There are one or two things which I would much wish 
to have cleared up in Saul Rymea’s”’ letter. In 
the firet place, is his very minute and detailed de- 
scription of the disease taken from his own know- 
ledge and observation, or is it copied from Mr. E. 
Pervical Wright’s article in Nature, of July 11th? 
Secondly, if the latter, is it in that article given as 
from Mr. Wright’s own knowledge and obeervation, 
or is it translated from the memoir read by M. 
Woronin before the botanical section of the Natural 
History Society of St. Petersburg, on the 5th of 
Maroh, 1877? If the latter is the case, as I am in- 
clined to think, though Saul Rymea does not say 
so, nor is there a single mark of quotation in his 
entire letter, I = i of opinion that the two 


diseases are en distinct. 

With the last paragraph of the letter I entirely 
agree, and if those of your readers who are properly 
qualified to investigate the subject with the micro- 
scope take it up they will soon find out all about it. 


G. J. H. 


RESTORING IVORY. 

L14668. ]J—IN ‘a book of recipes which I have by 
me I find the following for restoring ivory :—Wash in 
spirits of wine and water with a small quantity of soda 
in it. Dry very slowly in a cool place, and then expose 
to the sun in a close glass case. I send thig,-as I see 
you recently noticed the subject. x 

Ram Chand Biswes. 


ON THB APPLICATION OF GABS- 
ENGINES AS MOTORS FOR STREET 
TRAMWAYS. ; 
[14669.}—-THE gas-engine in its present form is 

anything but satisfactory, and I have a notion that 

gas as a direct agent is a great mistake; and I think 
that if gas is to be used at all it must be used as an 
agent te compress air. If we can do this, we can 

see our way eut of all difficulties. Here is a 

sketch that may have some weight—open to improve- 

ment, I have not the least doubt. have had the 
idea in my bead for some considerable time, and if 
reproduced here it may bear fruit. At any rate, it 
is worth ventilating in our journal. Explanation of 
sketch :—A is a basement of cast iron, with four 
chambers—A” being explosion chamber, the three 
immediately below—centre one, F—to take off pro- 
ducts of explosion; those on each side mixing 
chamber and supply valves. There are three 
cylinders built above this: B, the gas cylinder or 
driver; C for vacuum and compressing air; and D 
auxiliary. The dark shaded parts are cap, cover, 
and flanges of cast iron; the cyana wrought iron 
tube lined, with Muntz metal, sheet, jump joint. The 
two lower cylinders and basement are held together 
by four, five, or six long bolts, M M M M; the top 

cylinder, D, being bolted to cover of C; Cand B 

are separated by parting pieces, L L, er collars of 

wrought tube, that air may circulate between them. 

B being surrounded by a light galvanised iron ois- 

tern, E E, for water, which is uisite, as the 

cylinder, B, will become heated by the osion of 
gas ; J, outlet for compressed air; J”, connection 

or vacuum chamber ; air receiver; I, vacuum 
chamber. Now the linders are to be of one length 

—i.¢., the two top. The bottom will be in excess, as 

at G G provision is made for a small portion of 

-water to keep piston tight and lubricate it. Now, for 

the worms of this, the gas is exploded in the 

bottom, A, driving the pistons up. In the top of C 

the air is compressed, and passes into ber, H, 

from there to engine feed. At the same time a 


vacuum is formed under piston, 2; and chamber, I, 


connected to exhaust of engine, is exhausted or 


Now the combined effecta of vacuum in 


partially. 


gas cylinder engine and weight of pistons bring er 


pistons home for another stroke. In the falli 
the piston, 3, a partial vacuum is formed, which 
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relieves the under side of piston, 2, taking its draught. 


through pipe, K, to top of cylinder D. There is a 
valve in the’ foot and top of pipe, K; an outlet 
valve at 4, one at J”, and J” being an inlet valve. 


By these arrangements your engines would be of the 


simplest, and under control—namely, equilibrium, 
barrel valves, and, preferable, vertical engines ; if 
horisontal, pe ace pa D valves for this class of 
engines. I should dispense with all metal bearings, 
and find a substitute which very few know the i 
of. In fact, if I had anything to do with the cars, 
I would not have a metal bearing upon an axle. 
Everything is not illustrated here ves, &c.), as 
time and space are objects. Beaver. 


MUSICAL TONDS. 
[14670.J—* H. C. K.” (letter 14618) writes in- 
correctly respecting the answer (letter 14583) I gave 


to his question. I did not say tbat the sharp of 


the note below (in the scale) is higher in pitch than 
the flat of the note above.” This is simply an in- 
consequent inference from what I wrote as my 
opinion of the author’s intention in the employment 
of the notes transcribed by H. C. K.” If he had 
asked the question, which of the two sorts of notes 
is the higher, I should have replied, the flat of a 
higher note in the diatonic scale is higher than the 
sharp of the note next below—e g., B flat is higher 
tban A sharp. 

Adopting the illustrations supplied by H. C. K., 
and treating them to some extent in the manner he 
Dir. 10 I will here show how I obtain this result 

ig. 1) :— 


ESI . 
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Now, I take it for granted, as beyond dispute, 
that the B flat in the second chord is of the ratio 
16 : 9 to the note C as the tonic or standard note of 
comparison, or of 8: 9 to the octave CI. Then that 
the ratio of B natural is 15 : 8, or a semitone (15: 
16) below Ci. Also that A sharp i 


is a semitone ! 
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(15 : 16) below B natural—that is, exactly two semi- 
tones below Co Orsan y the gone of A sharp is 


eM se — — 

1 16 16 128 
Now the difference between the ratios 16:9 and 
225: 128 is 2048 : 2025—that is to say, that in per- 
fect notes B flat is higher than A sharp by a small 
fraction over one vibration in a hundred vibrations 
of the latter. Tbe smallness of the difference shows 
how futile “ H. C. K.’s ” method must be without 
the empleyment of the tonometer, the necessity for 
which he appears just now to overlook. 

Greater inequalities, unsuspected by H. C. K., 
exist in other instances of proximate notes of this 
description than is found in this one—6.9, between 
A flat and G harp: A flat being a semitone above 

i io 85; and G 8 being a semi- 
tone below A is of the ratio 


(3 x 15 )25 : 16. 
The difference between the two is, that A flat is 


16 


-| bigher than G sharp by the ratio 128: 125, or by 


about 24 vibrations in each hundred vibrations of the 
latter note. Let the progression, shown in Fig. 2, 
illustrate these two notes in an approximately close 
connection, and such as may be found appropriate to 
the above method of calculation. 

I can hardly imagine H. C. K.” (letter 14649) to 
be writing deliberately when he asks the question, 
have the exact ratios of the diatonic scale ever been 
experimentally obtained excepting in the key of C? 
when I suppose he must know of tbe existence of 
such instruments as General Thompson’s organ, and 
the several harmoniums of Dr. Helmholtz, Mr. 
Bosanquet, Mr. Colin Brown, and others, which are 
conatracted upon and test the principle of the ratios 
being the same in every key. It is no objection of 
moment to say that these instruments are not the 
voice or atringed instruments, for the ear decides 
what are true notes, whether they arts from 
voice or instrument. Independently of the fact that 
this principle is exemplified in the construction of 
the instruments referred to, I consider it utterly in- 
consistent with the nature of the human mind that 
the many diligent searchers into this subject should 
have all overlooked er disregarded every key but the 
key of C; and it is, moreover, in the highest degree 
probable that the same pitch, even though it has been 
nominally C in some instances, has not been in 
every case the same note. 

If “ H. C. K.” does not admit that the consonance 
of notes with each other (for example, that of the 
octave with the keynote, or that ef the fifth, or of 
the third with the same note, or that of the acute 
second with the fifth, or that of the sixth with the 
fourth, &c.) is the teat of their being in tune, and 
that simplicity is the cause of this quality of con- 
sonance, then H. C. K.” I must part company 
in this disoussion. We have no common ground on 
which we can meet and debate, for my own experi- 
ments and acquaintance with the experiments of 
others have perfectly satisfied me that such is the 
importance of consonance, and such its nature as 
above described, and that it is absolutely the same 
at every pitch--see Dr. Helmholtz's Sensations of 
a Tone,” p. 18-24, 


July 26th. Fredo, J. Jackson. 


14671. IN letter 14616 it is stated that “if C 
flat is higher in pitch than B natural, B flat, the 7th 
of the key of C flat, is higher in pea than A sharp, 
the 7th of the key of B natural ; if lower, lower ; 
and if equal, equal.“ What need of all these ifs, 
and the implied doubt where no doubt exists? Take 
C at 256 vibrations and build up the vibration num- 
bers of all the notes. W fractions C flat 
above will be 479, and its 7th (B flat) 449; B natural 
will be 486, and its 7th (A sharp) 455. A sharp is 
thus higher in pitch than B flat by six vibrations, 
and there is no if about it. 

“H, K.” (p. 502) puts a inent question 
when he asks whether the relative vibrations have 
ever been actually measured in any other key than 
C major. I expect to find some note from Mr. Ellis 
about that part of the subject, but as I cannot 
answer H. C. K.’s”’ question I leave it with the 
remark that there can be very little difficulty in 
making the experiment, and very little doubt but 
that the intervals as worked out by mathematicians 
are more nearly correct than any actual counting 
of vibrations could possibly be, for, whether we use 
tuning forks or reeds, temperature plays an im- 

ortant part, and force of blow or pressure of wind 
is another element producing diversity of result. 
Appunn’s tonometer contains 65 , each giving 
four vibrations more than that immediately prez 
ceding it in numerical order, and each is capable of 
being flattened, aay two vibrations, 80 that every 
possible enharmonic change can be obtained within 
the octave from 256 to 512 vibrations (see a paper 
on “The Measurement and Settlement of Musical 
Pitch,” by A. J. Ellis, B.A., read before Society of 
Arts, May 23, 1877). Forks have varied from 516 
to less than 480 for C, or about the difference 
between the key-notes of C sharp and C fiat—se 
that, if the effects of the keys depend upon the dif- 
ference in their relative number of vibrations, it is 
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impossible to play old music as it was intended, so 
long as we keep to our present pitch and do not 
know the authors. But it does happen that, so 
so far ns four keys are concerned, we know their 
relative number of vibrations, with, I suppose I may 
say, absolute accuracy. Thus, taking C at 256, the 
same number of vibrations will give the 2nd 
in the key of B flat, the Sth in F, and the 
4th in G, and cach of these forms the base for a 
fresh start until all the key-notes are obtained. 
If an octave or a oth in one key has a different 
ratio to what it has inanother, our vibration num- 
bers will be all abroad; but, until that can be 
demonstrated, I think we may fairly assume that 
the intervals in all the keys are relatively the same. 
The modern system of tuning is called the equal 
temperament, but it is probable that no two tuners 
tune exactly alike; major thirds it is notorious are 
very bad, no matter who tunes. It is not impos- 
sible that the ear tolerates imperfections in some 
keys of the uncqual ‘ equal-tempercd’’ piano, 
which has almost invariably some keys smoother 
than others, but is unpleasantly affected by the 
imperfections in otbers. I believe if H. C. K.“ 
can get hold of a singer who can sing true ho will 
find that the scalo is the same in every key, and 
that any difference in the effect produced is due 
entirely to pitch. I hope, however, that Mr. Eilis 
will be able to settlethe question by giving experi- 
mental results as to the vibration numbers in the 
different keys. Musicust. 


CATEL’8S MATHEMATICS OF MUSIC. 


[11672.—I amr glad to perceive from Mr. Ballard’s 
letter, 14620, that he is on the right path in his pur- 
suit in the study of musical mathematics; but at the 
same time I see it remains for him to discover that 
Catel’s mathematics, the principles of which he sum- 
marises in his letter, are by no means perfect, and 
that there is something more to be known beside 
what they embrace. As instances of error in them, 
I would call his attention to the measures Catel 
ascribes to the minor seventh and minor ninth. 
That of the minor seventh corresponds with the 
vibration ratio 7: 4. Now it is evident that in 
practice the interval is equal to a major sixth plus a 
2 x 16 = 3 2 
0 ao ae 16 : 9. 
That of the minor ninth, according to Catel’s thesia, 
is 17 : 8. Its true ratio, however, is 32 : 15, it 
being a nete a minor second higher than the octave 
of the note from which its interval is counted up. 
These are facts obtained from experience, and go to 
prove that the relations of notes are naturally re- 
stricted to the ratios arising from the primes 1, 2, 3, 
ò, and their products ; a truth which is always open 
to the experimental investigation of every one pos- 
sessing the requisite qualifications and means for 
undertaking it. So far, therefore, as Catel employs 
these primes and their products to obtain notes, he 
obtains true ones, and so far only. 


But there is another thing which calls for Mr. 
Ballard’s regard—one, by showing which, had Catel 
hit upon it, he would have just doubly earned in his 
day the approbation bestowed on him by that dis- 
tinguished association—the Conservatoire de Musique 
of Paris. If after he had found the satisfactory re- 
sults he did find by the division of the string 
(whereby ho obtained the notes, which in the specific 
and exact tonic sol-fa nomenclature are known as 
dohe, doh;, soh;, dob, me, sob, doh’, rahl, mel, soh!, 
tel, doh’, and are the results of the division of the 
string by the numbers 1, 2, 3, 4, 5, 6, 8, 9, 10, 12, 15, 
16)—if after doing this, I say, he had reversed his pro- 
cess, and instead of beginning with the whole string 
he had now chosen a small portion of it (say the 
twentieth part, which would be the measure of mes, as 
pertaining to the above series) for his first note, then 
doubled this length for the second note, trebled it for 
the third, multiplied it by four for the next, then by 
five, by six, by eight, and so on through the set of 
numbers he had used before as divisors, he would 
have obtained a descending musical series as perfect 
as the harmonic series he did obtain, with just the 
same set of intervals between the successive notes, 
but in the descending order instead of the ascending 
—one which, though consisting in part of the samo 
elements of the diatonic scale, differs from it in 
others. Now it must be evident to all that this re- 
ciprocal or converse process is just as simple, mathe- 
matically, as the former one; and I shall be obliged 
to Mr. Ballard if, by experiment or calculation, he 
will make out what are the notes this hyphar- 
monic serics consists of, and give us them in what- 
ever notation or nomenclature he prefers ; for I trust 
he will see that the series is just of the same im- 
portance as the harmonic series, and that in the 
structure of the diatonic scale the two equally sup- 
plement cach other. Hitherto I have felt surprise 
that I have been unable to open the eyes of a single 
correspondent to ace this fundamental truth of the 
mathematics of music—a truth which establishes the 
fact, that what is called minor in music, and what 
is called major, are on an equal footing as to the 
character of their origins—the one being just as 
natural as the other. 

Although I have addressed my request more 


semitono or minor second — 7. e., 


especially to Mr. Ballard, I do not suppose he would | 
object to other correspondents undertaking to work 
out the proposition I have placed betore him. 


July 27. Fred, J. Jackson. 


MATHEMATICS OF MUSIC. 

(14673.|—As Captain Steel (letter 14023) joins 
with Mr. Jackson in support of the contested fact 
of there being rah as well as ray in the major diatonic 
scale, and thinks he proves it (as perhaps he docs) 
by skowing that from D to F is a false interval, I 
would like to point out to him (a fact with which he 
is doubtless well acquainted) that there is a false 


fourth, fitth, sixth, and seventh in the scale, as well | 


as a false third. And if it being a false third is a 
sufficient reason why its base should be duplicated 
in order to make the interval a just third, why not 


do the same with the imperfect fourth, fifth, sixth, | 


and seventh? Any one of these intervals bas as 
good a claim to adjustment as the defective third. 
In way of illustration, I give the vibration ratios 
and the scale tones in the key of C. 


Iths. 473 scale tone. 
C to F.. ono —311˙3 „ Bis 
D to G 288 —38 . ort 
TI to K. 320 —426˙6 . EUG 
F to B nota fourth. 
G to © 384 —512 dee e 1 
A to b ... 126 •6—5 688 4 4 576 
B to E .. 450 —610 es „ OHD 
5ths. 8 2 scale tone. 
C to G we Bal 48h K „ 381 
J to A * VES — AGL „ e 320-6 
E to B eee eve 320 — 480 eee ove 480 
F to C eee eee 341˙3—512 eee oe 512 
G to D 384 —576 ae es OD. 
AtoE ... ... 4266-610 . 610 
B to F not a fifth. 
Gths. 593 scale tone. 
D to B 288 — 180 Sees e OU) 
F to D... 311˙3—568˙8 ee 576 
7ths. 15% scale tone. 
E to B eco 256 — 480 eee ASU 


The scale is systematically uneven in its intervals, 
which makes it the more beautiful, and gives it 
greater variety. But this unevenness is propor- 
tionate and mathematically regular. Taking the 
relations each note beara to the tonic, we have the 
ratios 1, /8, 4, 4.3, 2, „. 1%. 2, expressed in tonic 
sol-fa as doh, ray, me, fab, soh, la, te, doh!; the 
relation each tone bears to the one preceding it, or 
tho intervals between cach tone, being represented 
hy the series 9, 8, 5, 9, 8, 9, 5, or /, M9, 1% “Ys, 
109, “ya, 1, , These series comprise the diatonic 
scale, and, I think, the whole of it. They ave as 
simple and satisfactory to the mathematician as 
they are to the musician. I do not know of anything 
that is more simply and completely proved than the 
mathematical construction of tho diatonic major 
scale. 

I cannot understand why Mr. Colin Brown has 
not better understood or more fairly met Mr. Jack- 
son's arguments in favour of the establishment of 
rab as a note of the major scale, as Mr. Jackson 
presents his views in such a clear and direct way, 
omitting nothing that can help to a full understand- 
ing of his meaning. I am as much surprised at 
Mr. Jackson, with the clear knowledge he possesses 
on the subject oa which he writes, not perceiving 
that the introduction of rab into the scale vitiates 
the simplicity which he so strongly insistaupon. As 
has been shown, combinations of notes of the scale 
do not always agree with those notes singly in the 
scale ; but that is a matter which concerns melody and 
harmony and notsimply the construction of the major 
scale. For instance, from doh tofahisa perfect fourth, 
and if sung in succession they may be considered as 
melodious, and if sung or sounded together, as 
melodious and harmonious. From lato ray! is an 
imperfect fourth, but if sung consecutively in a 
melody their consecution would not offend the ear, 
because they are notes that have their place in the 
scale of nature; but if sung or sounded together the 
harmony would not be as smooth as that of doh and 
fab. But they hold as just and truca place in the 
major senle as doh and tah. 

I hope the Editor will not think this too late for 
insertion, but though I received the number con- 
taining Captain Steel's letter some three or four 
months ago, I did not sec it till this week. 


Picton, N.S. D. Frasor. 


NEW MUSICAL NOTATION. 

14671. Ir“ Cello,” letter 11582, writes all his 
music on the key of C he may succeed, but if he 
changes his key from C to D he will have to change 
the names of all his lines and spaces; he will then 
be in the same predicament as the sol-faists who play 
the piano from the sol-fa. When they change the 
key they have to forget the old lesson and become 
familiar with the new lesson in any way they best 
can. Besides, if“ Cello“ changes his key from C 


natural to C sharp, his plau will be an utter failure. 
„ Cello's method is to have the mi, fa, and the te do 
alwuys on spaces, but this cannot happen on the key 
of C sharp and some other keys, for then the mi fa 
und the te do will be on a space and a line, and Low 
canu ‘Cello’? make a space and a line to be only a 
spacer Impossible! ‘“ Cello’s ” invention is nothing 
but confusion worse corfounded. Besides, 
“ Cello's”? plan has another defect ; the wide spaces 
holdiug the mi, fa, and the te do will require large 
notes to fill them up, and if“ Cello“ puts on square 
notes like square stones in a building, his musical 
landscape, to use an artistic phrase, would be out of 
drawing. There is no necessity for more landmarks 

than one, for when music is on the stave the semi- 

tones will speak for themselves, whether they are 

natural or accidental, and it cannot be expected 

that any person will fully appreciata the advantages 

of a notation, however perfect it may be, till once 
he is familiar with it. Wark. 


[1075. J ROBERT Wark (letter 14617) makes a 
very sweeping charge when be asserts that sol-feists 
look on his notation “ with indifference.“ Have the 
majority ever seen it at all? [am an enthusiastic 
sol-faist, but am much pleased with it, and I have 
no doubt others will be al-o. I have thought for 
years that if sol-fa music were printed so that it 
showed the“ ups and downs,” instead of being in a 
straight line, it would be a great improvement. 

Dandie Dinmont, 


| 


THE MINOR 9th, DIMINISHED 7th, 
ENHARMONIC DIFFERENCES. 

[14676.j;—I ant obliged to Mr. A. Coates for hia 
cjoinder (letter 14615), which I take to be corro- 
Pon of the assertion I made; and I as certainly 
agree with him that, assuming the existence of the 
note A below C sharp in the chord C sharp, E G B 
flat, we kave the minor 9th in full, agreeing with 
my definition of it in letter 14620, as censisting of 
one major and three minor thirds. I also agree 
with him in what he affirms of the general utility 
and elasticity of the diminished 7th in passages of 
modulation, but I cannot altogether admit that my 
letter was nihil ad rem, seeing that he had raised 
the collateral question to which I addressed myself. 
With reference to the original one propounded by 
“H.C. K.,“ as to whether A sharp or B flat is the 
more acute in pitch, I waited until he should more 
clearly express the idea he meant to convey ; and as 
he has now, in letter 14618, given us illustrations of 
the positions of the respective notes in question, a 
basis is presentcd for further argument. He has 
determined, he informs us, by an appeal to the ear, 
or, as phrenological doctrines are again coming into 
fashion, by the mental satisfaction experienced by 
the operation of sound upon the organ of tune, 
that, in the chords submitted, B flat is lower in pitch. 
than A sharp. I could have wished that he had 
established this by mathematical measurement, 
because evidently the readers of the ENGLISH 
MECHANIC geucrally may not be able to determine 
this matter, by au appeal to the decision of the 
organ of tune, so readily aa H. C. K.“ may be; 
but all of them may be satisfied in the matter by a 
mathematical demonstration. I purpose to attempt. 
the latter, and to reverse the conclusion at which he 
has arrived. f 

B flat in the chord in which he has presented it 
is the minor Gth of the key of D minor; and A sharp, 
as ho has presented it, is the major 7th of the key 
of B major. To determine whether one is more- 
acute in pitch than the other, we must have a 
common stand-point frem which to measure the re- 
spective intervals. That oommon stand-point here 
is the note E, since that is the only one which is 
common to the two scales of D minor and B major. 
From the note E to B flat isa diminished 5th, and 
from that note to A sharp an augmonted 4th. The 
question, then, is whether a diminished 5th, or an 
augmented ith, is the greater or lesser interval. A 
diminished 5th consists of two tones and two major 
semitones; an angmented 4th of three whole tones. 
Musicians of the old school used to divide a noto 
into 9 commas, of which 5 constituted a major, and 
4a minor semitone. Here, then, in the diminished 
5th we have one comma more than in the tritone, 
and this would seem to establish the point that B 
flat is one comma more acute than A sharp. 

But we appear to be not witLout corroboration 
in this matter. Captain Stecl, in his enharmonic 
scale, given on page 509, Vol. XXV., ENdLISIH 
MECHANIC, regarding the note C to be represented 
by a circle of 360 degrees, partitions every note of 
the scale into 7 distinct orders, consisting of the 
note itself, and then separate degrees of flatness or 
sharpness with reference to it. Disregardiog 
decimals, he makes the note B 34 degrees lower 
than C, the first B flat, 40; the second, 55; the 
third, 62; the third A sharp, 68; the second, 74; 
the first, 9). Thus, according to Captain Steel, the 
lowest B flat is sis more acute than the highest 
A sharp. Before, therefore, we proceed to the dis- 
cussion of ‘H. C. K.'s” second question, it may 
be as well to ascertain if we have yet escaped the 
contines of his first, 


a A — . — —— ́——ꝛñ̃3S a e a_a a a e eea 


Ava. 2, 1878. 


ENGLISH MECHANIC 


AND WORLD OF SCIENCE: No. 697. 


529 


P.S.—Sinee writing the above J observe that the 
absence of ledger lines in “ H. C. K.’s ” illustration 
of the comparative acuteness of B flat, contrasted 
with A sharp, has led me to consider B flat, as he 
introduces it, as occurring as a Oth in the key of D 
minor, when the insertion of the ledger line shows 
that it is a tth in the key of F major. This does not 
invalidate my reasoning, however, for, as in D minor 
FO in F major, E is the only note common to it and 
the key of B major. Isaac Fowler Ballard. 


{14677.J—May I suggest to Mr. A. Coates that 
the chord G, E, Cg, 12, which he states in letter 
(14615) to be the firat inversion of the minor 9th on 
C without the root, might also be the first inver- 
rion of A without the root, with the 5th, dominant 
7th, and minor 9th, as that chord would contain all 
the given intervals without the necessity of terming 
D? as C$. But on examination of the passage in which 
the chord occurs, it will be seen that it is the first 
inversion of F$, the dominant to B minor, with the 
Sth, dominant 7th, and minor 9th, the root being 
omitted ; the notes immediately following being the 
dispersed chord of B minor. A$, the third of the 
<diominant, resolves, as it should, by rising a semi- 
tone to the tonic. I am disposed to regard the B 
as having been inadvortently written for A$, and 
tbat there is here no enharmonic change. 

W. Walker. 


OBTAINING THE ADDRESSES OF 
CONTRIBUTORS TO THE ENGLISH 
MECHANIC. 

14678. —W HEN a person obtains the addresses of 
contributors to the ENGLISH MECHANIC by the 
legitimate method of advertising in the paper, it 
surely is not fair either to the ENGLISH MECHANIC 


itself, or to the gentlemen who so obligingly respond 


to the advertisement, to communicate such addresses 
to parties applying privately by letter to the adver- 
tiser. For my part I shall not do it, and I beg to 
say, that parties sending me stamped envelopes to 
obtain the desired information will only lose their 
stamps, as I cannot undertake in every instance to 
write my refusal back to each one. 
Edward M. Richards. 
Grange, Killann, Enniscorthy, Ireland. 


{A well-deserved reproof, which we trust will not be 
lest on those who have incurred it.—Ep. ] 


INCREASE OF POPULATION AND THE 
ANTIQUITY OF MAN. 


(14679.)—I BELIEVE the antiquity of the human 
race to be considerably more than 5,882 years, and I 
do not think that population increased at anything 
like the same rate in former times as it has done 
during the present century in Europe. If we go 
back to a period a little after the death of Solomon 
we find that the Israelites could raise one million of 
men to fight against each other, also that King Asa 
had an army of 580,000 men to fight against one 
million Ethiopians, so that at that time the 
descendants of Jacob would probably number more 
than 10 or 12 millions, and were surrounded by 
numerous other tribes and small kingdoms. Then 
there was the great kingdom of Assyria, with a 
capital (Nineveh, 60 miles in circumference), the 
kingdoms of China, India, Egypt, Greece, and Baby- 
lon, some of which had been in existence at that 
period more than 1,000 years. North Africa was 
well stocked with inhabitants, and there is plenty of 
evidence to show that mankind was spread over the 
‘whole of Europe in a semi-barbarous state. So 
that it would be unreasonable to suppose that less 

‘than 100 millions of people existed at that period— 

say 2,850 years ago. If se, assuming the rate of 
progression prior to that time was the same as it has 
been since, and taking the present population of the 
world at 1,400 millions, it would give 21,994 years 
as the age of the human race, which, I think, will 
Demers in accordance with geological evidence than 
5,882. 


Manchester. B. Riley. 


14680. —PERMIT me to thank J. A.“ for his 
interesting contribution (letter 14566), and to sup- 
plement it with a few additional particulars. The 
present high rate of increase in the English popula- 
tion cannot have been maintained throughout the 
Anglo-Saxon period of occupation of this country, 
nor is it likely to continue for any considerable 
period in future; because the period from the ycar 
119 to the year 1878 is 1,429 years, and this is 
26°81 times 53:3. Suppose our first term, say 1,000 
only ee we may err on the safe side), and we 
should have ratio = 2 number ef terms 26-81, 
which gives a population many times greater than 
the present population of the entire globo. 

Again, this is corroborated by the data lately 
-wrought out and published by Whitaker, p. 190, 
where we find that from 1570 to 1750 the rates 
varied so as to give periods of doubling from 137 
„do 910 years. The higher rate results from the 
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period 1600 to 1630, and the low rate results from 
the period 1650 to 1670. Thus the rate appears to 
be a variable quantity according to some law at 
present unknown. Mr. Malthus arrived at the con- 
clusion, from some selected data, that the period of 
doubling was only 25 years. Now, this would give 
40 terms in a thousand years with a ratio of 2, 
giving a population, from two persons only, of up- 
wards of 700 times the entire population of the globe. 
Can any correspondent state where Malthus ob- 
tained such extraordinary data? 


On examining the census returns from 1801 to 
1871, I find that the rate of increase reached a 
maximum between 1821 and 1831, giving a period of 
doubling of 49 years. Since that time the rate has 
diminished to a period of doubling in 61 years. This 
lower result is obtained from the period 1851 to 
1861. 


In reply to letter 14611, I may state that by using 
the period from the flood to the year 1878, we ob- 
tain a ratio = 1:0057 as against 1003 f when using 
the date 400 f B.C., and that what I said as to this 
rate being lower than the English rate, but higher 
than the French rate, still holds good when applied 
to the higher rate, 1 0057. J. Steol. 


THE FLY WALKING. 


f14681.'-I was at a lecture on the telephone, 
Åc., the other day, and when I took up the telephone 
to put to my car, I observed that I could distinctly 
feel, with my first finger around it near the dia- 
phragm, every movement of the fly. I don’t know 
whether this has been noticed. Brickwall. 


: USEFUL AND SCIENTIFIC NOTES. 
l — — 


The Water Supply.— Major Bolton again calls 
attentton to the fact that from many causes the 
water supply of London frequently deteriorates 
after having been delivered by the companies into 
the cisterns of the consumers. The remedy for 
this deterioration is doubtless to be found in a con- 
stant supply. Such constant supply, however, ia not 
yet general; meanwhile it is of the utmost im- 
portance that the attention of householders should 
be given to the fittings and cleanliness of their 
cisterns, as well as to their houso drains and the 
water pipes connected therewith, upon which de- 
pend in a great mensure the purity and sufficiency 
of the domestic water supply. n inspection of 
the cisterns too frequently shows that they are in 
a state of foulness totally unexpected, and gene- 
rally caused by local circumstances and faults. 


Deep-sea Soundings.—Commander W. 8. 
Schley, of the United States steamer Essex, bas 
recently reported to tho secretary of the American 
navy that he has successfully run a line of soundings 
from St. Paul de Loanda, Africa, to Cape Frio, 
Brazil, via St. Helena. The greatest depth found 
between Africa and St. Helena was 3,063 fathoms, 
or 18,376ft.:; and between St. Helena and Brazil 
the greatest depth was 3,284 fathoms, or 19, 704ft. 
(nearly 32 miles). The soundings taken eastward 
and westward of St. Helena exhibit in profile that 
that island stands almost perpendicular in nearly 
12,000ft. of water. After leaving the coast of Africa 
there is an abrupt descent of 900 fathoms in the first 
sixty miles from the coast, deepening up to 3,000 
fathoms in a distance of about 700 miles, whence to 
St. Helena gradual reductions in depth occur, and an 
entire change takes place in the character of the 
bottom from mud to coral, rock, and sand. 


The Eclipse of the Sun.—The astronomers 
assembled at Denver (Col.), to watch the total 
eclipse of the sun on July 29, succeeded in taking 
satisfactory observations and photographs along the 
line of totality. The corona was unusually bright, 
extending 70,000 miles from the sun in all directions. 
The chromosphere appeared to be about 2,000 (r) 
miles in depth. The protuberances only were seen, 
very faintly visible, on the western side of the moon. 
There was an entire absence of the pinkish red flames 
observed on previous occasions, and the spectroscope 
did not reveal any extra red or violet lines. At the 
moment of totality the Fraunhofer lines and both 
tho“ H” lines were reversed. Very bright lines 
near large B, and bright lines F, and 1474 Kirch- 
hoff were observed. The temperature fell consider- 
ably in different localities during the eclipse. No 
intramercurial plant was observed. The weather 
was perfect. Mr. Norman Lockyer reports that the 
solar protuberances were fainter and fewer, but that 
the corona was ten times brighter than in the 
eclipse of 1871, thus indicating a variation with the 
maximum and minimum sunspot periods. A tele- 
gram from Lajunta, Colorado, states that the 
eclipse was successfully observed. The weather 
was perfect at all contacts. Several photographs 
were taken. The corona was radially polarised ; 
Vulcan was not observed. The prominences were 
insignificant. 


| 


REPLIES TO QUERIES. 


— — 


„% In thew answers, Oorrespondonts are vo- 
svectfully requested to mention, in each instance, 
the title and number of the query asked, 


[21976.1—-Compound v. Single-Cylinder En- 
gines.— This discussion has dropped ont in a very 
unsatisfactory manner, the opponents of the com- 
pound doubtless still believing that their opposition 
is well grounded, and based on fact. I believe the 
only way to convince any one on paper is to get him 
to work out the sums from two imaginary engines, 
the dimensions of which are so proportioned as to 
make them apparently equal; but no one has yet 
ventnred on that task. I quote a piece of a paper 
read before the American Civil Engineers by Mr. C. 
E. Emery, avd when I have time I shall be prepared 
to go further into the matter :—‘' Compound engines, 
says Mr. Emery, in addition to advantages of a 
mechanical nature, in better distributing the strains 
and rendering more uniform the rotative efforts, 
serve also to reduce cylinder condensation by tho 
distribution of the differences of temperature be- 
tween two cylinders. The radiation to aud from tho 
steam and its inclosing walls increases more rapidly 
than the difference in temperature, so that the aggre- 
rate loss, when the difference of temperature is 
divided between two cylinders, is less than when it 
all occurs in a single cylinder. Moreover, the heat 
imparted to the exhaust steam by the metal of tho 
first cylinder is available for work in tho second, and 
the low-pressure piston acts as a screen between the 
high temperature in the small cylinder and the low 
temperature in the condenser. Itis still strenuously 
denied by many that greater economy can 
secured with a compound engine than with a long- 
stroke single engine, using the sume steam pressure. 
There are coasting steamers of similar size running 
regularly in the United States, using both types of 
engine, with, it is claimed, anbstantinlly the same 
results; but the boilers for the single engines are 
evidently the more economical, making an accurate 
comparison impossible. Strictly comparative experi- 
ments have, however, been made by Chief Engineer 
C. H. Loring, U.S.N., and the writer with engines 
of different kinds in the steamers of the United 
States Revenue Marine, and by the writer with some 
of those of the United States Coast Survey. The 
revenue steamers were of the same size, and the 
boilers very nearly identical. In one steamer was a 
compound engine with steam-jacketed gylinders; in 
another, a long-stroke, high-pressure condensing 
engine (cylinder not jacketed); in another an ordi- 
nary low-pressure engine (cylinder not jacketed) ; 
and in still another, a high-pressure condensing 
engine with a jacketed cylinder, ‘The compound 
engine showed a saving of 12 to 16 per cent. com- 
pared with the best performance of cither single 
engine when operated at the same steam pressure. 
It is believed that substantially the same differences 
will be found in all cases when equally good engines 
of both types are compared. The performance of a 
short-stroke compound engine may be equalled or 
even excelled by that of a long-stroke single engine, on 
account simply of the difference in clearance spaces 
and the superior efliciency of the steam-jacket in the 
latter case, but by making the compound cylinders 
in the same form they should still show an advan- 
tage. In practice, the economy of marine compound 
engines is greater than above mentioned, for the 
reason that the high steam pressure is better main- 
tained with them by the engineers than when single 
cylinders are used with high rates of expansion, 
causing difficulties in management.“ Theoretically 
we know that the compound must be superior, and 
here we have a practical demonstration of the truth 
of the theory. By the way, A. I. C. E.,“ who 
rushed into that vacuum ” in a violent hurry, has 
not condescended to notice my question on p. 374. I 
hope he did not injure himself.—J. B. C. 


[32269.]—Systematic Memory.—Permit me to 
say that I entirely agree with the opinion that if as 
much labour is devoted to the effort to impress names 
and dates upon the memory they will be remembered 
when wanted as easily as any keywords formed by a 
system of mnemonics. If any system could be 
devised by which a man could remember a sermon or 
a speech, and write it out within an hour afterwards, 
it would of course beof great value, but to make any 
elaborate attempt to remember dates I consider as 
labour wasted. One refers to a list for them just as 
one refers to a table of square roots or logarithms, 
It would not be a difficult matter te remember a 
number of square roots or the areas and circum- 
ferences of circles, but for the sake of certainty it is 
always advisable to refer to the pocket-book. Ifthe 

rinciples of any scicuce, Boyle’s law, Mariotte’s 
aw, Kepler's laws, &., could be put into words 
easily remembered, it would bo an advantage, toa 
certain extent, and to some people, but the cero- 
ful student would always refer to his book if the 
work he was about was of importance.—S. M. 


[32931.]J American Dried Apples.—I doubt 
very much whether the English climate will admit of 
apples being dried in the open air, as in the States 
A much better way.has been adopted in California, 
and is known as the Alden patent process.” The 
apples are peeled, cored, and sliced as usual, and 
then stove-dried as quickly as possible by being ex- 
posed to a current of hot air, but not hot enough to 
cook them. Fruit dried on this plan cannot be told 
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(when cooked) from the fresh article itself, requires 
very little sugar. is infinitely cleaner, and goes 
further than sun-dried fruit.ä— BAcKwWOODSMAN. 


[32980.] — Leather Strapping for Chairs. — 
Leather strapping is simply narrow braid put round 
the chairs to cover up the raw edge of leather left b 
the upholsterer and tacked on with brass studs. It 
is usually made with morocco leather. but is some- 
times made of cheaper sorts —W. H. W. 

[88019.]— The Spectroscope.—In reply 33019, p. 
425, M. S.“ advised me to consult Proctor On the 
Spectroscope, and Roscoe. I have now read both 
these hooks through, and find that there is not one 
svllable about the integrating spectroscope, or about 
different orders of spectra in either of them. It is a 
great pity that people answer questions on subjects 
of which they are so very ignorant.—IGNORAMUS. 


[38029.]— Dlectrotyping in 15 or 18-Carat 
Gold.— Onr” did not make any mistake whatever, 
and he does know that ‘ Hydrochloric’ will throw 
down the silver as chloride.” He also knows that 
the cyanide of potassium used in making the bath 
will dissolve this chloride. I would suggest to the 
original querist that he should nse two anedes—a 
large one of gold and a smaller one of silver—two 
wires being used for the purpose. Althongha gilding 
bath is generally used hot, it is possible to obtain a 
deposit at the ordinary temperature. I have several 
times recommended Mr. R. H. Thomas's method of 
making a solution, and certainly consider it the best, 
I have i prota it several times lately, and thought 
it as well to give another. There is one thing to 
which I must take exception. You do not require a 
gold cathode ; the end of the copper wire will answer 
the purpose, as while the current is passing the 
cvanide will not to any appreciable extent dissolve it. 
There is a good deal of information on these matters 
in back numbers, and I would certainly advise a 
reference to them.— 0s. 


(83067.J]—-Tuning Forks.— S. M.,“ p. 451, sends 
@ curious answer as to who was the inventor of 
tuning forks, by stating that a rev. gentleman pos- 
sesses a fork once owned by Handel, and, therefore, 
Mr. Thunder, of 50 years ago, could not be the in- 
ventor. I rather expected to hear of a half dozen 
other forks with Handelian reputation, and how it 
is they have not some at the Royal Aquarium I don’t 
know. But with respect to harpsichords, on which, 
individually, the Messiah was composed, I have 
seen more Tcare to remember, belonging to both 
sexes, with and without keys and strings. In fact 
these memoranda are like Capt. Cook’s club, every- 
y possesses one. I must, therefore, trouble our 
savants for more information. knowing, at the same 
time, that 50 years ago Mr. T. was an elderly man. 
—FIDDLER. 


[83111.]—The Spider and the Fly.—Whether 
spiders see or not is a moot point. Certainly, where 
sparrows breed spiders are very scarce. But I would 
wish to remark that, probably, spiders are fond of 
music, for I have often seen them come out during a 
performance, and retire when all is finished. These 
are long-legged fellows, living behind wainscote 
and in corners of summer-houses. Fiddles and 
organa excite them most. Perhaps, though it’s 
only the vibration that disturbs them; but they 
grow to an enormous size. I have known mice also 
come out Of their holes and listen; but never a cat 
could abide a fiddle—it offends their dignity. Mice 
will breed in organs. Do they live on the wind, that 
they try to eat up the bellows ?— FIDDLER, 


188140. |—Decimals (U.Q.).— 


+ 8 = + 2 
1 _ 1 8 60007 
S58 3 X 5 X 5 X 5 002 
1 
+ 5555 + 000064 
9 — 00000188 
» 27 0026685 
1973055 
16 
4 910 
a 016 
289 oe 
3141592 


dhis question is incorrectly printed ; it should read 
us :— 


1 1 in a _ 4 
wsl ien Sa Pe) an 


(83149.)—Coachmaking.— The anathema that 
„Old Sub.“ burls upon coachmakers in his reply on 
. 401 is too well deserved ; but I think it is more 
use of a scarcity of competent subscribers than 
from selfishness. The question that E. B. F.” 
asked through these columns was not in my branch 
of the trade, and the consequence is, that I know as 
little or perba 8 less of the art of painting tban he 
does, If Old Sub.“ or any other subscriber is in a 
difficulty that I can remove, it will at any time give 
me pleasure.—PRacTICAL WHEELER. 
(33151.]—Drying Oils.—What “S. L.” says 
about the way in which oils dry is correct, but when 
he continues: Boiling with litharge and other sub- 
stances facilitates the absorption of oxygen by re- 
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moving from the oil substances which would tend to 
keep it liquid,” I cannot agree with him. How do 
* driers ” remove these substances F” The only 
way they can do so is by precipitation, which takes 
some time to effect. It follows, if S. L.’s’’ view ia the 
true one, that boiled oil should dry better after 
settling, but it does not do so. If there is an 
difference it is in favour of oil jast boiled, and, 
further, the ‘‘ foots of boiled oil dry better than 
the oil itself. I believe that driers act through 
putting the oil intoa more active state—that is, they 
impart to it an increased power of absorbing oxygen. 
Here let me ask: Is there a good work on drying 
oils in English ?—DANDIE DINMONT. 


[33 176.J—Nidland Lights.—The light at the 
back of every traiu is a red one; and the light at 
the front of a traim is white for a passenger, and 
green for a goods train. I do not know the arrange- 
ment with boards on the Midland; but the London 
and North Western Company, I think, employ a 
white oval board on the front of the engine in day- 
light for a passenger, and a diamond-shaped one for 
a goods train.— Novus Homo. 


($3181.J)—Life of a Watch.—In the Gentleman's 
Magazine for 1824 is an account of a sale, in 
London, of curious antiques, and among them is a 
silver watch that had been made 160 years, and 
„went well.“ I havea gold watch, 2in. across face, 
case, and all, that has gone very well since the year 
1809 er 1810. So far as I know it has never been 
repaired ; but has, of course ed and oiled. 
The name is engraved in it, but he was not the 
maker, and I do not know where it was made, nor 
who made it.—FURNACE. 


[88207.]— Capital Investment.—For £3 10s. Ad., 
line 7, under this heading, page 503, read £5 10s. 4d. 
—AN ENGINEER. 


39207 J= Capital Investment.—Allow me to 
inform An Engineer that many building socie- 
ties, under g management, are now paying 10 
r cent. profit to shareholders. The employment of 
eposits is not, as he thinks, therefore, somewhat 
speculative,” but is, and must be, on the substantial 
security of houses and land. Building societies can, 
and do, charge borrowers only 6 per cent. per annum 
(estimated on nce due at nning of each 
year), and yet pay 10 per cent. profit. Mutual 
societies,” for deposits from and loans to members, 
pay 71 per cent. profit to investors, and charge bor- 
rowers only 6 per cent. net.— JIB. 


[38207.]—Capital Investment.—“‘ An Engineer 
may pick up an idea or two from the following 
i inary conversation. Mr. PENANCE POINT: 
You once 
mation relative to investing the which m 
father left me. I have beeu told that consols an 
other first-class securities do not yield 4 per cent. 
per annum, but I cannot help thinking there may be 
some -class securities that will answer my 
purpose, and return me 4} per cent. at the least. As 

am only 45 years old I do not think it desirable to 
sink my money in a life annuity, neither need I fear 
that if the second-c securities referred to should 
fluctuate to my disadvan , either through civil 
commotions or war, that I should cry over spilt 
mik I bave been — -st foreign 3 
might answer my purpose; n—w o you 
think of that f Then there are colonial city 
and building societies, trading companies, sach as 
discount-houses, offering excellent terms for money, 
which can withdrawn at three months’ notice. 
Answer: Well, let me see. You say you have £500 
to invest, and you do not like consols,” which can 
be bought to-day at £95 10s. per £100 worth of stock, 
with the dividend due in January next. Owing to 
the stagnation of trade all kinds of good securities 
are at a high price now, e of course, consols. 
I should not lend money to ing people offering 
high rate of interest ; they may be over-sanguine— 
mistakes are often made in the best regulated offices. 
Foreign loans—excepting some European—we have 
bad enough of; many families have been ruined 
within the last ten years by . in them. If 
the war at the Cape is over, you might be quite safe 
in buying Cape of Good Hope £100 4} per cent. 
honds, pe £98, interest due 15th October next. 
Provided the Portuguese Government have 
bars deer you might be safe in buying that stock 
which will pay nearly N cent. per annum, dividend 
January and July. your broker—do not seek 
an advertising one—or banker or both, if these 
securities can be recommended to you. If the report 
is favourable, divide your capital—put into 
Cape of Good Hope, and £200 into Portuguese bonds; 
by tbis arrangement your eggs will not be in one 
155 ket, and you may get 5 per cent. for your money. 

us :— 
CAPITAL STATEMENT, 


£ s. d. 
3 bonds Cape of Good Hope Government 
per cent., price current, say, £98, 
6 months’ interest dne October 15th ... 204 0 0 
Broker's charges. a i at 15 0 
294 15 0 
4. bonds Portuguese Government, 3 per 
cent., £100 each, nominal value; price 
current, say, £50 10s. Interest due 
January and July ... "E ig . . 202 0 0 
Broker’s charges ee Se 8 1 0 0 


told me that you would give me some infor- Peba 


INTEREST STATEMENT, 


12 months’ interest on Cape bonds . 1810 0 
12 „ ji „ Portuguese bonds 12 0 0 
Showing a clear 8 per cent. on £500 25 10 0 


—PENANCE POINT. 


33235.]— Telegraph Engineers.—A telegraph 
engineer must be acquainted with practical electri- 
city, be capable of remedying the defects of instru- 
ments, and of laying out new circuits, all which 
involves a good education to start with. and plenty 
of technical knowledge. I should say the best way 
to acquire the information would be apprenticeship 
to a telegraph engineer.—NEMO. 


88236.] — Slide Rule.—I beg to express my 
acknowledgments to those correspondents who 
answered my query on the slide-rule, especially A. A. 
Watkins, for his kind offer, but I have ordered 
Routledge’s instructions, and therefore will not 
trouble him. I see by the examples worked by 
“ Buttershaw’’ that it is possible to get the contents 
of round timber by using this particular rule, bat 
the result would be very different from that given 
by the ordinary carpenter's rule, or by the measuring 
books. aus, ing, aay, 8ft. long and a quarter 
girth of llin., the carpenter's rule would give as the 
content 6°75ft., while the engineer's rule would give 
about 8'60[t., so that while one would give the 
customary measure the other would give, approxi- 
mately, the actual content.—CoTswoLD. 


[33240.] — Clear Gelatine, Rend In- 
soluble.—*" Americus ” cannot make gelatine in- 
soluble, and at the same time keep it clear. All the 
salts formed by chromic acid colour it, though tho 
Soran is perhaps the, best and cheapest to use. 


[30 B h-pressure Horizontal Engine. 
—I see one gentleman asks if cutting off the steam 
earlier would not be a more rational way out of the 
difficalty. Even supposing that the pressure attain- 
able at the cylinder were only l4lb. it would require 
a cut-off of l-llth! Referring to the di on 
p. 478 it appears that there is a large amount of 
condensation or throttling in the steam pipes, 
anug Me reduction in one from 28ib. in the 
boiler to about 12lb. im the cyli i It is evident, 


ves, and, 


, eccentrics, If the initial pressare in the 


be great 
probably, the port will not open sufficiently writhoug 
increased 


advantageously utilised asa steam jacket. I strong. 
4 the cause of the nly 


5 h, if the design is favourable, it may 
U U 

pe datto posib - There is no doubt but that the 
better job would be to put in a new cylinder, and use 
higher grade of expansion and steam pressure. But 
woald it not be nearly as cheap, and far the best, to 
dispose of the existing engine, and put down a 
smaller one? E. C. S.“ states that The best 
modern engines do not exceed 2lb. of coal per h. -p. 
per hour.“ He surely does not mean to imply that 
non-condensing engines, such as the one under dis- 
casein; are made to give such good results.—Novus 

OMO. 


[33259.—Japanning Stove.—Mr. Temple will 
find what he wants in No. 324.—REMUS. 


B Investments. — Green - 
field asks Why people do not invest their surplus 
cash in land, instead of in foreign bonds. The 
answer is: They do, as he would find if he tried to 
buy any land. It is true that the sale of land is 
hampered by the law, but I don't know of any 
offered at a tair price that goes begging. In London 
just now some capitalists have found ont that it pays 
to build model dwellings, and 1 believe they are 
ready to buy up all the suitable ground that is for 
sale. Seven per cent. on house property of that 
quality is not bad interest.—S. M. 


[33268.]— To Oculists.— Does this querist really 
want telling that he should get medical advice at 
once? Very likely there is nothing the matter 
with tbe eye itself. I wonder how it is that the 
“cuca” hasn’t been recommended in this case. 
Advice gratis’’ is invariably obtained at its truy 
value.—Nor a DOCTOR. 

{33275.]—Dispersion of Sound.—It is singular 
ik no experiments huve n made on this matter, 
for, if there is a dispersion of soand, it forms 
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lotions of lead diacetate or zino sulphate. I have 
not found glycerine or other remedies applied exter- 
nally to the nostrils of much use, and of quinine I 
cannot s personally. Smoking stramonium, or 
occasionally sucking an W lozenge, or 
drinking strong coffee, will mitigate the asthma. 
Attention should be paid to diet. Everything of a 
flatalent nature should be avoided, and stimulants 
be left off altogether, and the greatest care should 
be taken not to catch cold, by avoiding draughts and 
sudden chills, and, finally, the patient shonld refrain 
from going near hay-fields as much as possible.—C. 
F. ToorAlL. 

[33397.J]—-Hoist (U.Q.).—The following has stood 
me in good stead, and by it I have carried out 
repairs and jobs where I could not get a ladder or 
anything but a flying stage. I prefer it, with my 
own management, to trusting to those who can’t 
or won't do without their beer and ‘bacca, and by 
whose mismanagement I have been left in a fix 
more than once :—A is a jib or scaffold pole off roof 
or bank over parapet u 
at the other end, or las 
C, single-sheafed blocks, 
Izin. bolt rope; E E, suspending rod, zin. iron ; F, 
floor, 8 boards good yellow deal, 3ft. x llin. x lin.; 


one of the most striking and beautiful analogies 
between sound and light. I do not remember, how- 
ever, meeting with any closer reference to it than 
one contained in Tyndall's Sound, where, in 
speaking of the ever-varying penetrating power of 
different sounds, as proved in his experiments at the 
South Foreland, be says :—‘* Such experiments yield 
new conceptions as to the scattering of sound in the 
atmosphere. No sound here employed is a simple 
sound ; in every case the simple note is accompanied 
by others, and the action of the atmosphere on these 
different groups of waves has its optical analogue in 
that scattering of the waves of the luminiferous 
ether which produce the various shades and colours 
of the sky.” Another somewhat similar point of 
analogy is found in the experiment of causing sound- 
waves to impiuge upon pads composed of squares of 
calico, &c., and measuring the absorption, reflection, 
or transmission of the sound by the action on sensi- 
tive es. Tyndall says:—‘‘ A further step is 
here taken in the illustration of the analogy between 
light and sound. Our acts chiefly by internal 
reflection. The sound m the is a composite 
one, made up of partial sounds differing in pitch. 
If these sounds be ejected from the pad in their 
positive proportions, the pad is acoustically white; 
if they return with their proportions altered, the 
pad is acoustically coloured.” I have no doubt Mr. 
Grey has read these quotations in the original ; but, 
as no query is supposed to be personal, I give them 
all the same.—C. W. HODGSON. 

(38282.]—Organ Pipes.—Take a lesson or two 
from a voicer to prevent the woolliness of tone. and 
say what is meant by the 8ft. stopped not speaking 
true. Do you mean the 8ft. stopped won't give the 
16ft. tone? If so, give the dimensions of pipe, wind 
pressure, how much mouth is cut up, &o., and you 
may get a reply.— E. G. 

(33316.|—Preserving Moths, &O.— The simplest 
means I have heard of for preserving moths from 
the attaks of mites is to put a globule of mercury, 
the size of a pea, into each case. I cannot guarantee 
the efficacy of this method, but it is worth trying for 
its simplicity. ‘‘ Mike” should refer to Wood's 
Common British Moths,” for information as to 
the use of corrosive sublimate for keeping off mites, 


ed to chimney stack ; B and 


(83348.]—Hay Fever.—I have read Incog.’s”’ 
answer to F. W. S.'s query with interest, as [ 
have been myself a sufferer from hay fever for the 
last twenty-nine years, ever since I was fourteen 
p of age, and I must say I entirely differ from 

m as to the cause of the complaint. ‘The origin of 
hay fever, or hay asthma, is simply nothing more or 
leas than the exhalations from flowering grasses 
especially Orycanthum odoratum, or those cut an 
drying during the process of hay-making. These 
odoriferous emanations are especially active during 
periods of great solar heat and high winds ; conse- 

uently the patient suffers more Gr lens according to 
the temperatare of the air during bay-making time. 
If the weather during that perio be hot, the severer 
the symptoms will be. the weather be then 
showery, with a cool temperature, the symptoms 
will be milder, but the attack protracted as the hay 
harvest more slowly proceeds. If none of these 
odoriferous grasses were grown, and if no hay was 
made, then there would be no hay fever whatever. 
Of course these emanations do not affect every one. 
In my case the complaint is of hereditary origin—so, 

robably, they act upon a peculiar nervous organisa- 
on. e complaint generally commences about the 
latter end of May, witb a slight sneezing, and an 
occasional itching about the eyelids and eyes. These 
symptoms are inc if the weather be hot and 
the subject takes much exercise in the country. If 
the weather be cool the severity of the attack does 
not increase till the latter end of June, when bay- 
making commences ; then all the annoying symptoms 
make their appearance in full vigour—violent eneez- 
ing, inflamed eyes, and spasmodic asthma, sometimes 
accompanied by a most distressing cough, with pro- 
fuse expectoration of frothy mucus. A highly 
feverish state of the system is invariably present. 
As the hay harvest progresses, and field after field 
of bay ae agile down; dried, me macken. 80 
o the symptoms ually disappear, and the patient 
becomes cured. After the hay harvest is over how- 
ever hot the weather may be, none of the character- 
istic symptoms of hay fever are manifested, That 
the odour of the dried grasses is the special cause of 
the affection I am perfectly convinced. Only the 
other day when walking close to a field which had 
just been cleared of its hay, I was seized with 
sneezing fits and inflamed eyes. In the winter I 
never have asthma nor bronchitis, and suffer little 
from catarrh. I attach little importance to the bac- 
teria theory origin of the affection. The microscope 
reveals bacteria on the mucous secretions, but not in 
any quantity ; and, probably, a few bacteria are to 
be found in the secretions of the human body at all 
times when they are examined with adequate mag- 
nifying power. As to a remedy: the only effectual 
one is removal to the ses-side, especially to a barren 
sandy coast where little hay praen is cultivated ; and 
the patient should frequent the beaeh as much as 
possible. particularly when the wind blows off the 
and. If circumstanees prevent the sufferer from 
visiting the sea-coast palliative remedies must be 


G, dog weight; H, rider: I, cleat ; J, pillars for 
angle iron frame. L; and K, fillets for nailing or 
screwing wirework or match-boarding to, to form a 
box or e, and again fixed to angle iron at top of 
pillars. e fall has a loop, with thimble spliced in 
it, forming strop for block, B. The tail end is 
passed through C, up and through B, down and 
through floor under rider, H, up alongside of cleat, 
I, over cleat, down through floor, through pulley 
upon dog weight, up throngh floor, and a large knot 
made. By this arrangement I have raised myself 
apwards of 100 feet, taking tools and materials from 
lécwt. to 2cwt., and stopping anywhere Í required. 

hen you want to go up, Far at fall, D. The rope 
will slip over rider, H, and cleat, I, and the weight, 
G, will keep and take the fall up. But, in moving 
about upon the stage, it is apt to move in very dry 
weather ; so, when wanting to be fixed at any place, 
take the fall off top of cleat, I, and pass around and 
under at N, and it will not move.—BEAVER. 


38418.]—Hysteria.— Go to Schwalbach (near to 
Wiesbaden), take a course of the waters and baths 
this year if you can, if not save your money and do 
it next. But, in the meantime, drop all fermented 
liquor. Take cold baths and plenty of exercise, and, 
above all things, keep your mind fully occupied. Try 
to forget that your body exists except asa case for 
your mind.— N. SIRCH. | 


munity. Some people can drink a bottle of whiskey 
a week, and remain in g healtb, because they 
have a re- action. I believe it would kill me, 
not that I am unhealthy, but not used to it. As for 
smoking, a cigar would upset me more than a pipe, 
and I have had some experience. A great deal de- 
pends upon the pipe being baked or burnt, porous or 
not. Determination of blood to the head means in- 
flammation. and that causes pain somewhbere—viz,., 
the weak place. If our physiologists would inform 
of the condition of the blood in diseased persons, and 
how it is that heat will cure some, and cold cure 
others ; same with acids v. alkalies, water v. elec- 
tricity, and what is the proper medium condition of 
blood to insure freedom from pain, and thence to 
good health, they would benefit us very much indeed. 
8 pain a curative agent? I think this an important 
question.—FIpDLER. 
[33453.]—Bxplosive Foroe.— The boiling point 
of water depends upon the pressure to which it is 
subjected, and in the case you mention the water 


n across, with a bag of sand | would boil at, probably, 20? to 30° above its normal 


boiling point. The process of boiling would, how- 


bin. wood; PD D, fall of | evar take place slowly, hence the internal pressure 
5 3! 


would be gradually raised, and, consequently, 
althongh the pressure in bottle would be sufficient 
to explode the bottle, still, under the conditions 
of gradual rise of pressure, the bottle would not 
burst. Now, on the application of cold water, two 
things take place—first, the outer surface of bottle 
suffers a considerable contraction, thus bringing 
about a strain similar to that in unannealed glass, 
then the cooling of the vapour inside bottle would 
canse an instant production of more vapour, and 
between these the bottle would burst.— W. J. LAN- 
CASTER. 

(33462.-—Harmony.—It is quite possible to learn 
harmony without a master, and the best work fora 
beginner is Stainer’s ‘‘ Harmony,” price 2s., to be 
had from any music-seller. After going through 
this carefully you might with advantage get 
Richter’s larger treatise, price 7s. 6d. The first is 
published by Novello, and the second by Brewer.— 
C. J. LEAPER. 

[33462.] — Harmony.—I should most strongly 
advise the querist to get a copy of a book entitled 
„Music,“ by H. C. Banister, Professor at the Royal 
Academy, price 5s. It gives in a handy form an 
outline of all the principal branches of music, 
including harmony in all its branches—method, 
rhythm, counterpoint, canon, fugue, a description 
of all the instruments in a full orchestra, and a 
copious glossary of musical terms. I have read 
many books on science in its various forms, but I 
never ame across one better put together than this, 


139407, —Harmony.—If you get Bannister’s 
Music,“ published by Bell and Daldy, 5s., and 
follow out the advice given in the preface, and in 
the chapter commencing on p. 255, you can certainly 
learn harmony without a master. By all means 
commence at once in dispersed ’’ harmony, as this 
book teaches, and do not get into the slipshod way 
of writing in close harmony as taught in some 
of the cheaper works.— NR SUTOR. 


183462. Harmony Can undoubtedly be learned 
witbout a master, with study and perseverance, and 
the help of a good treatise. It is a subject that has, 
in my opinion, been made unnecessarily difficult to 
the student by the way in which it has been treated . 
in many works. I can recommend Lessons in 
Harmony,“ which appeared in the ENGLISH 
MECHANIC Vol. XX., as affording an easy intro- 
duction to the science. If those lessons do not go 
far enough, then ‘‘ Logier’s System of the Science 
of Music, Harmony, and Practical Composition,” 
published by T. Boosey and Co., will supply Poor 
Musician's wants admirably, if he likes to spare 
the necessary guinea for its purchase.— W. WALKER. 


38464.] — Dirty Pilter.— I bought a guinea 
Lipscombe of a neighbour for 2s. Out of curiosity 
I broke it open. It consists óf charcoal and grit. 
Never have a filter you cannot clean; they are worse 
than nothing. There is no reason, except in the 
interest of the manufacturer (which is obvious 
enough), why they should be fastened up with Port- 
land cement. If any correspondent can tell you 
what will dissolve this, you can easily open the filter 
and recharge.— DAN DIB DINMONT. 

[33465.]—Acoustics.—1. Earnshaw, by mathe- 
mat ical analysis, found that sounds of great inten- 
sity should be propagated with a high velocity, and 
observation and experiment have confirmed this; but 
I am not aware that pitch alone bas any influence on 
the velocity. 4. The elasticity of water is not less 
than that of air, but many times greater. Elasticity 
is a word of such various meanings that it is no 
wonder students are perplexed on such questions.— 
C. W. Honcson. 


[33165.]— Acoustics.— 1. Theoretically all sounds 
should travel with the same velocity. As a rule a 
sound of low pitch will travel faster than a sound 
of high pitch, if its volume be sufficient. Thus thera 
are Many examples given, as the firing of cannon 
being heard before the order to fire, &c. 2. This 
follows from what I have said above the cause being 
that a wave some 20ft. long will leap over resist- 


administered. The bowels should be kept open with 
gentle saline purgatives, the fever kept down with 
saline febrifuges, and coloured spectacles will pro- 
tect the eyes from the glare of the sun, and their 
inflam mation will be relieved by the use of wild 


ee ee of Blood to tha, ances that would destroy a lor 2ft, wave. Thus, as 
Head.—I hope this question will receive further an example familiar to every one, the drum ina band 
notice. Physiologist,” p. 481, speaks against | can be heard long before any of the other instru- 
drinking and smoking with a perfect right, but he | ments in the seme band, and some time mast always 
ought to write of the individai; and not of the com. | elapse for the band to approach before all the instru- 
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ments may be heard at the same time. 3. The best 
length for a movochord string is 4ft. 4in.; this is a 
capital length to work with. Have it so arranged 
that a scale pan may hung at one end. 4 Tyndall 
is quite correct. One of the simplest laws in connec- 
tion with acoustics is, The velocity of sound is pro- 
portional to the square root of the elasticity, and in- 
versely proportional to the square root of the density 
of the medium.“ You will find all these laws in my 
Notes on Physics,” of which I shall be happy to give 
you a copy if yon will write to me. Now, by work- 
ing out the relative elasticity and density of water 
compared with air, you would find that, on the 
assumption of equal densities, water would bave ; 


. 16 times the elasticity ; henee V16 = 4, which gives 
4 times velocity in wuter.— W. J. LANCASTER. 


[32172.]— Herb Fssences.—I do not think that 
success will attend any effort to “distil”? the 
essences named. Very good preparations may be 
composed in the following manner, and these will, I 
think, suit your correspondent :— Take a handful 
(vaguest of vague terms) of the herb, aud infuse in 
a quart of boiling water for an hour. [evaporate 
this down gently to one-eighth its bulk, which isa 
quarter of a pint. If to be preserved, 20 to 25 per 
cent, of rectified spirit should be added. The infu. 
sion should then be put into n stoppered bottle, und 
labelled. One part of this infusion added to seven 
parts of water is equal toa like bulk of an infusion 
made with n hanaiul of the herb and a quart of | 
water.—T. P. 

(38473.]—Microphone and Phonoscope.— The 
sounds produced ina microphone cannot bo heard 
bv a number of people at the same time. You mav, 
however, have three orfonr telephones in the cirenit, 
and have fronts nade different to those used for 
ordinary speaking through. Thus, have a piece of 
brass tube some Gin. long and Bin. diameter, like 
the one used for the phonograph to go over the 
mouthpiece, the mouthpiece used having an apertnre 
of 2in., leaving the ferrotype plate exposed nearly 
the whole of its surface. This will render the sounds 
audible to a dozen people with each telephone. The 
phonoscope may he made by an amateur in the fol- 
lowing manner: Make a wooden speaking trumpet 


tomed to the sea for 20 years. and bad been sick only 
once or twice; he was sick on the passage I men- 
tion. Now, he told me that he had always found 
that a good meal prior to starting was the best possi- 
ble preventive; brandy or brandy and soda he 
repudiated. and so do I. I have never been sick since 
adopting this plan.— W. J. LANCASTER. 


f33t80.]—Sea-sickness.—If vou will try and 
breathe with the motion of the vessel—ic., inspire 
as the vessel goes down, and expire as she comes up— 
you will never be tronbled with sea-sickness. I be- 
lieve all sailors and others gradually and uncon- 
sciously get into the babit of doing so, which pre- 
vents their suffering. It is very easy to get into the 
way of it. The reasou is very plain. As vou inspire, 
the diaphragm dividint the lungs from the stomach 
aud intestines is pushed down; as you expire, it rises 
up. As it does this it takes the weight off the 
stomach and intestines. Now, when the vessel 
descends into the trough of the wave, it also has 
a tendency to take the weight off these parts, by, so 
tospenk, pulling themaway from the diaphragm, and 
that ina more sudden and irregular manner than 
happens in expiration. Therefore, if, instead of 
resisting the vessel’s downward movement — as 
novices alwuys do—you promptly allow yourself to 
go with it, and at the same time inspire, you keep 
the diaphragm down on the stomach, and so over- 
come that strong tendency to raise it suddenly. As 
cha comes up you may expire, for thon the dia- 
phragm ascending, and taking the weight off the 
stomach, will do no harm, and the tendeney of the 
vessel in coming np is to press the stomach np to 
the diaphragm. It is the fact of the weight being 
taken off the stomach and intestines that produces 


sen-sickness. In ordinary respiration the movement when writing. Perhaps the pen may 
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(33491.]—Spir': used by Glove Cleaners.— 
This is common troleum spirit or benzoline. If 
“Delta”? would % to know how benzine collas 
and such like p: rations are prepared, I can tell 
him. Procure - wof the ordinary benzoline at 
About IS. a gal). put it into small glass bottles, 
cork it up, and l. If he wants to sell it, he should 
charge at the rat. of about 128. a gallon.—DANDIE 
DINMONT. 

[33492.]—Atmospherie v. Ordinary Burner.— 
I am disposed to doubt the asserted fact that we 
“ always”? get an unpleasant smell from a Bunsen 
burner : furthermore, though the combustion may 
be supposed to be more perfect than in the case 
of an open flame, it does not follow that it really is 
so. The smell is usually produced when the flame 
is used to heat n vessel, and is, I think, caused by 
its being too close to the vessel. The inner part of 
the flame is thus prevented from obtaining air, while 
it contains enough to partially burn it and to pro- 
duce low hydrocarbons. An ordinary flame in lixe 
conditions deposits soot and smells badly enough to 
suit any one. I cannot give the ratios of heat 
inquired for; and besides they depend upon the 
manner of application. There is, I think, little 
difference in actual total heats generated where both 
burners are good and both properly used.—SIGMA. 


(33193.]—Writer’s Cramp.—I would direct the 
attention of ‘‘ Scrivener?’ to an ingenious inventiou 
of Holtzapffels—viz., a ‘‘penholder for enfeebled 
hands.” A description may probably be obtained 
by application at No. 64, Chariug-eross. I think 
either Donkin or Mordan manufactured an elastic 
gold ring, by which the pen was braced to the fore- 
finger, which was then employed without the thumb 
be braced by 


is too regular and gradual. and not suthcicntly great, two common elastic bands below the knuckle as a 


to do so. 
never suffer from sea-siekness. 
—BRICKWALL. 


I hope this is clear. 


93 80.]— Soa-siekness.— Three weeks ago I left has writer’s cramp? I 


I always breathe with the vessel, and I | substitute.—N. S, HEINEKEN, 


[33193.]J— Writer's Cramp.— R. P. G.” is very 
peremptory, but is ho que sure that the qnerist 
ad what I was told was 


Liverpool for Havre, on Monday, at 5 p.m., in the | writer's cramp, and was proportionately alarmed— 


steamer British Queen. On ‘Tuesday afternoon I 
began to feel unwell, and after tea was rather sick, 
Mr. Kemp, the chief engineer, seeing me, strongly 


about 4 to Gin. long, with a monthpicce 2'in. in | Urged me to drink a tumbler brin:ful of salt water, 


diameter, and having a flange at the other end about and a glass of fresh water an hour afterwards, The 
Zin. in diameter; cover this end with parchment effect of the sea-water was wonderful ; in 5min, I 


glued on when damp, then across it glue a thin strip 
of silver or tinfoil at the back of the ring, and on one 
side, opposite to the foil side, have a brass spring 


with a platinum tip. This spring must be adjust- | Daniell’s battery to any I have used. 
able, so that its distance may be so arranged as to | easily made, and tolerably economical. 


felt all right, and went down into the engine-room 
to thank my friend.— WALLASEY, 

[33181.] — Daniell’s Battery.—I much prefer 
They are 
You can 


prevent the spark passing from platinum point to | buy copper rolled very thin. Of this the outside 


foil. 


Then, when in the circuit irom an induction | cell should be made. 


The zine for the porous ceil 


coil, it will be at once seen that by speaking into | should be cast in sand, and well hammered to harden 


mouthpiece the membrane will vibrate, and contact | it. 
I will, in a week or so, give fuller directions ; flat. 


made. 


You can make the copper ceils either round or 
Purchase the porous cells lirst, and you cau 


both of the phenoscope, phoucidoscope, thermoniicro- then have the others made to fit-—that is, about fin. 
phone, and a new form of compound telephone I am | larger each way. I like the cells flat, us they can 
now making experiments with.—W. J. LANCASTER, | be packed in a box, and occupy less space.—Os. 


[33475.]—Telephonic.— At present about the best 
instrument you can ust is Bells, well made. 


an improvement upon it. which makes it much better | clean, and they will work well. 


I have | good, and require but little attention. 


(33481.]—Daniell’s Battery.—These cells are 
Keep then 
The copper, when 


in several ways; but, not yet having fini-hed all my | done with, will sell as serap for more than half first 
experiments, I will weit a week or go before giving | cost, and the zine is so inexpensive as not to be 


all details. —W. J. LANCASTER. 
[(33477.]—Mercur y.— You should useless mercury, 

a smaller retort. and keep the whole of the retort 

tuhe as well hot. 


worth a mention. The electromotive force is about 
400 as compared to Grovo’s 900.—W. J. LANCASTER, 


{33482,]—Betts’ Patent Capsules.—The fixation 


The temperature of the end of | of these capsules is a matter of practice in the art. 


tube should be at least 700° F., or you will not distil | If there is any method of affixing them with a string 


well.—W. J. LANCASTER. 


[33477.]—Mercury.— Ue a smaller retort, the 
tep covered with a hood of tin during the distillation. 
The reason the mercury runs back is that the dom 
of the retort being cool condenses the mercury 
(which has an very high boiling point) before it reaches 
the neck. Liv using a tin hood to keep the dome hot 
this is altogether uvoided.— C. J. LEAvER, 

{33480,] — Sca-sickness. — T have spent several 
years nt sca, but revr experienced this unplensant 
sensation. 1 have met sailora of 20 years? standing 
who, upon going to the topgalliut yard when the 
sbip was rolling, would invariably throw out this 
uuplensant “sivnal of distress ;’? consequently, I 
consider some are so constituted as to never 
gct used to the rolling and pitching of a ship 


Jabouring in a sca-warn. On the other hand, some | 
never experience sickness from this cause, and 


others get over it after being a few davs at aca. I 
offer the following advice to Would-be Suilor,’’ 
having proved the value of it by conducting lands- 
men prone to sea-siekness through several hours’ 
rough-and-tumble without sceiug the shadow of a 
sien of the ailment upon their faces :—Start with as 
full a stomach as possibic, take a small brandy every 
half hour, keep the mind eccupied by cards or some 
other exciting amusement, make upa determination 
not to be sick, keep the idea from the mind, so as to 
avoid nervousness upon the subject, and then, if that 
will not answer, do the business quietly, and don't 
disturb your friends or steward, for it is your fate. 
—E1I LLIW SIVAD. 


[33180.]—Sea sicknesg.— I nam not aware of any 
direct preventive for sea-sickness. I have been 
many times ont, but never suffered sickness but 
once, and this was ina 9 hours' passage. The water 
wis terrible. and n good stiff zale was blowing. so 
that the situntion was not n plensant one, more espe- 
pecially as lightning fl hes und peals of thunder 
helped to make bad waiters worse. I quote this 
because I was with a gcutlewan who had been accus» 


that method must suggest itself to your correspon- 
dent. whose reason in wishing for some other method 
I fail to comprehend. ‘The practice necessary for an 


o expert use of the machine is considerable, but when 


the art is acquired very creditable results in the 
appearance of the bottles wili reward the user, The 
wo necessary conditions for good capsnling are— 
previons practice and bottles with well-shaped necks, 
Large jars may be capsuled by affixing a cord with 
a movable ring to a fixed iron rod, placing the cord 
round the neck of the jar once, and cautiously 
pulling. But considerable skill is necessary in tho 
‘use of this method, the adoption of waich for smallor 
bottles would be animpossibity.—T. P. 


{ 

33 182.] — Betts’s Patent Capsules.—Instruc- 
tions are hardly required for fastening these things, 
as yon havo only to pnt one on the bottle, and turn 
the cord tightly round the neck, and ns close under 
lip as yon can. You may, before applying the cord, 
compress the eapsnle with the finger and thumb, 
aud if possible arrange it in the neatcst manner.— 

3. 

[33183.]— Bleaching Organ Keys.—Rub them 
| repeatedly with good spirits of wine in a flannel 
rag. Thatis the way 1 did my harmonium keys.— 
W. LOCKERRY. , 

[33485.]—Bleaching Organ Koys.—If “ Pipo 

Metal? will take his keyboard out. and expose it 
to the rays of the sun he will succeed in bleaching 
his keys.—C. J. BONSER. 

[33187.] — Management of Birds. — Procure 

“ Natural History of Cage Birds.” by J. M. Bech- 
stein, M.D., price 3a. 6d., Groombridge aud Sons, 
Paternoster-row.—H. A. WRIEDEN, 


33 100.]— Flexible Composition.—Tle way I 
made my composition was by melting together glue 
and glycerine, which, when cool, was of a very 
elastic and tough nature. I cannot now remember 
the proportions used. Inclose the vessel containing 
the glue, &c., in another vessel containing water, or 
else the mixture will scorch.—AMERICUS. 


1 
1 


| 


| 
I 


D aa eter rere oe 


if was rheumatism. Let the inquirer get a flesh- 
brash, and brush his arm hard for ten minutes two 
or three times a day, from the knuckle of the first 
finger and thumb right up to the elbow; brush 
quickly nnd gently. Also, get one of the thick cork 
penholders to write with. Be sure that chair and 
desk are of right height, so that little pressure is 
on the wrist. Do hand and finger gymnastics by 
working the wrist up and down; by closing and 
extending the fingers sharply; by clenching the 
hand, &. Keep the liver in order, and take cod- 
liver oil if vou like. Bathe the haud over the wrist 
in salt and water; and I hope the uncomfortable 
sensation which alarms you will disappear.— N. 
SIRCH, 

[33404 J—Cliffs.—An easy rule to get the distance 
of the hurizon trom any height is the following: 
The square root of the height in fathoms gives the 
distance of the horizon in leagues. Apply this rule 
to the question, and yon get 324 miles aa an answer, 
or 32 miles and 3 farlongs nearly.—bL. RILEY. 

[3319 1.] — Cliffs. — A rough-and-ready way of 
finding the distance of the horizon is given in 
Philipas “Million of Facts:“ —“ A man 5ft. Gin 
hich on the sea-shore can see about 3 miles distant.“ 
—Y ENDIS. 

[35494.]—Cliffs.—Let ACB represent a great 
cirele of the earth. or suppose it to be a sphere. 
Produce the diameter B A to D: let DC bea straight 
line touching the circle in C; draw DE perpen- 
dicular to B D, it is required to find the angle E DC 
(which is called the dip of the horizon) and the 
straight line, DC. Draw the radius, OC; then. 
eng. Brd B., 18 Prop., OC Disa right angle, and 
Eue. Ist B.. 32nd Prop, EDO =ODC + Duc, 
Lake away OD C and EDC S DOC. But Euc. 8rd 


D E 


G 


D=BDx DA. Now, by adding 
AD to A B, multiplying the sum by A D, the square 
root of the product will be = DU, or the distance 
from top of cliff to the horizon. If E. B. F. 

wants to find OD, add A D to the radius, A O. 
Then, DO: DC: r: sin. DOC, or sin. EDC 

Or OD : OC : 7: cos. DOC or cos. E DC 
When A is very small, a very nonr approximation 
to the truc results may be found as follows:—Take 
B A and O A, instead of B D and O D, and the arc, 
AC instead of DC. Now, by putting n = the feet 
in A D, and since one mile equals 5.280 feet, = 


— 
— 


B., 36 Prop., C 


/(BA x AD) = 6.912 x 5,280 e 
miles DC = ~ (7,12 x 5,280 x 2) ^ (79s xN 


5.280 


5,280 i 
=^ 3 nearly, Honce the rule for finding D C, or 


— ll 
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the distance of the horizon, from a given height 
above the earth’s surface. To DA in feet add its 
half, the square root of the sam will give the distance 
of the horizon in miles. Thus, v (700 x 350) = 
32°4 miles. To this should be added one-fourteenth 
of itself for refraction, making the distance to the 
horizon from the top of cliff 357 miles. N.B.—I 
have not inclnded in this calculation the height of 
„E. B. F.”—BERNARD MeGurkk, Liverpool. 


(33494.]—Cliffs.—Let A E represent the height of 
the cliffs = 700 feet; DH the earth. Then, 
taking EC or DC, the earth’s radius, at 4,000 miles, 

* 


A 
LA 
. 
D 


H 


700 


AC = 4,000 + Now, by Euc. 1, 47, A D, the 
5,184 


distance of the horizon 


VA (4000 70 Y — 4,000? = 83} miles. 


7 


—E. SPRAGUE. f 
[ Dip in Horizon” has also sent a similar reply.] 


[33504.] Honey Dew—Aphides.—The feathery 
specks of white mentioned by “R. P. G.“ in his 
answer to this query are the Aphides themselves 
(Luchus Lanigerus), and not merely produced by 
them. They are very beautiful when looked at 
through an ordinary magnifying glass, and are 
common on apple trees and crabs, on which they 
produce the large misshapen knobs so often secn on 
them. I have also often seen them on the young 
shoots of the beech, but do not remember having 
ever seen them on the larch. Ihave, however, often 
noticed what might be described as“ small feathery 
specks of white ” on larch trees, and which, I think, 
are caused by a sort of efflorescent exudation of the 
sap or turpentine, which also takes place sometimes 
in the Scotch fir and other pines, though in a rather 
more crystalline form. I have seen a great deal of 
it this year on young Scotch fir. Chas. Robinson 
will be able easily to tell which it is, if either. If 
the aphides, they will, if crushed, stain like cochi- 
neal, ag “R. P. G.” says; if an exudation of sap, 
they will smell and taste very strongly of turpen- 
tine, and be very sticky. Perhaps he would let your 


renders know the result of a further examination of 
them.—G. J. H. 


[33507.]—Midland Engines.—‘‘ R. H. G.,“ I dare 
say, can get a photograrh of the G.N. bogie engine 
of Messrs. Taylor and Son, photographers, Sepul- 
chre-gate, Doncaster. I have seen them in his shop 
window. I have not seen any of the Midland engines. 
IRON HORSE. 


33508. — Violin. — Von can give them a dose of 
paraffin n very good insecticide—or you might bake 
your violin in a moderate oven, and repair glue frac- 
tures afterwards.—F'1DDLER. 


(33509.] — Photographio.— If . D. Strathearn ” 
follows the directions given, he will have what he 
requires. In my previous reply for grammes ” 
read grains.“ - O8. 


(33512.]—Magnetic Engine. — Of course it would 
be quite possible to do what is inquired about, using 
a dynamo-electric machine giving a current equal to 
that furnished by the battery able to work the 
engine; also, of course, it would be only a plaything, 
secing that the power required to drive the dynamo- 
electric machine would be several times ter than 
that required to drive the magnetic engine by hand ; 
also the medical machines referred to would be quite 
useless; nor can any descriptions be given without 
ee fuller information as to what is wanted.— 

IGMA. 


(33513.]—Purgative for Dogs.—If the quantities 
prescribed are not large, they may be well mixed up 
with linsecd meal, and mixed with the food. If 
A.“ will let me know the quantities prescribed, I 
may be able to give him better information.—T. P. 


(33515. — Defective Speech. — If “Penance 
Point” will advertise his address I shall be happy to 
put him in the way of obtaining what his friend 
requires, gratis of course.—Os. 


[33516.]—Mildew.—Mildew is invariably caused 
on grapes and roses, and many other plants, by a 
sudden lowering of the temperature, accompanied by 
an excess of moisture in the atmosphere. If in a 
greenhouse giving air too soon in the morning, and 
too much at any time, and shutting up too Lite in 
the afternoon, will cause mildew to appear on all 
plants that are subject to it. Sulphur, used in 
various ways, is the only remedy known and used by 
horticulturists. It may be applied by apparatus 
specially designed for the purpose in the form of 
flowers of sulphur ; or with a tin box with a per- 
forated lid, a pepper-box, dusting the plants freely, 
especially on the affected parts; or boil together 


; E 
equal parts, by weight, of lime (caustic) and sulphur; 


syringe with the liquor. If in a greenhouse sprinkle 
all about on the pipes or fines (but not near enough 
to the fire end of a flue to set fire to the sulphur). so 
that the fumes may be given off by the heating appa- 
ratus, or by the sun’s rays. The querist does not 
say whether his affected plants are outside or not. 
But mildew in glass structures may always be pre- 
vented by paying attention to ventilation, avoiding 
draughts, and keeping an equablo temperature; andl 
when the weather is wet and cold at this period of 
the year the least bit of fire of a night will keep away 
mildew.—AMERICUS. 

(33517. |—Pianoforte Tuning.— Hamilton's “Art 
of Tuning,” price ls., to be had from any music- 
seller.—C. J. LEA PER. 


[33517.] — Pianoforte Tuning. — Hamilton’s 
4 Art of Tuning the Pianoforte” (Cocks), IS., con- 
tains information on temperament, practical instruc- 
tions, and useful advice on care of the instrument 
generally.—J. N. D., Tuxford. 


[33519.]—Civil Service Examinations, &c.— 
“Xit” will find fnll particulars of every branch of 
the Civil Service in Johnston's “ Guide to the Civil 
Service,” price 33. 6d., which he may obtain from 
Longmans, Green, aud Co., Paternoster - row, 
London. “Xit” does not state what particular 
branch of the Civil Service he requires particulars 
of. but I believe if he applies to the above firm they 
will supply him with the questions given at any 
recent examinations for a few pence. If he will 
state particulars I shall be glad to afford him any 
information I can on tho subject.—MICAWBER. 


[33519,]—Civil Service Examinations.—John- 
gon’s Civil Service Guide,“ to be had from Long- 
mans. The Civil Service Commissioners publish 
their last year’s papers yearly, in a volume which 
may had from Eyre and Spottiswoode.—C. J. 
LEAPER, 


[33520.] — Bronzing Plaster Ornaments. — 
Obtain from some colour store a bottle of Japan 
gold size, a rather broad camel’s-hair brush, and the 
desired quantity and shade of bronze powder. Then, 
with an ordinary pig-bristle brush give the article a 
coat of the Japan size to fill up the pores. When 
quite dry give another coat. Let it stand until it 
becomes slightly sticky“ (not too wet or else it 
will drown the bronze). Then dip your camel’s-hair 
brush into the bronze, and carefully brush it over 
the article until completely covered, taking care to 
hold the work over a sheet of paper to save all the 
surplus bronze. The bronze is about 2s. 6d. to 3s. 
an ounce, but a oz. goes a very great way. Some 
friends of mine after the above operation cover over 
with mastic varnish, but I myself prefer to see them 
without. Of course, if they are likely to be handled, 
the varnish will preserve them.— DERBY. 


(33521.J—Cracked Gong.—Drill a small hole, 
say tin., at (xtreme inmost end of crack, and then 
run a saw up the crack. This method of procedure 
will restore the clearness of its sounding, and will 
not weaken it.—ltam CHAND BISWAR. 


33523.]— Isle of Man.—1. The Isle of Man is a 
very beautiful place to live in, but to give a general 
description would occupy too much space. A Handy 
Man' should get Brown's Guide,” 1s., and he will 
get full particulars—to be got at Brown and Sons, 
printers, Douglas, Isle of Man. 2. The climate is 
exceedingly temperate ; the winters are very mild. 
Frost is scarcely ever seen more than jin. thick in 
the middle of winter. There certainly has been no 
skating on it for the last ten years to my knowledge. 
3. A man (single) can live well on £50 per annum, 
Very respectable board and lodgings in a good dis- 
trict of Douglas can be had for 123, per week.—W. 
LOCKERBY. 


[33524.]J—Photography.—The method which I 
have adopted, and which invariably insures success 
with regard to separating photographs from their 
mounts, is to lay the photo on its face, keep the back 
constantly wet by the application of water with 
a camel-hair brush, and then scrape off with a rather 
blunt penknife the mount from the photograph (not, 
it is to be observed, the photo from the mount). The 
thickness of the cardboard mount oy be reduced by 
half at once if sufficiently soaked.— W. P. M. 


[33524.]—Photographs.— Instead of removing 
the pictare from the card, try taking the card from 
the picture. well in cold water, and remove 
outside layer of card, soak again, and remove another 
layer, and so on.—Os. 


{33529.]—Tank.—Having excavated the earth to 
the required size—say 13ft. x 7ft. x 7ft-—cover the 
bottom Gin. thick with concrete, which must be 
composed of 6 parts of gravel and sand, or broken 
bricks, to 1 part of Portland cement. When set, 
carry up the walls with concrete blocks. To make 
these blocks, make an oak mould 6in. x Gin. x 12in., 
and fill with concrete, and well ram. If done 
quickly they will require no cementing, and I warrant 
a Gin. wall built as described, will be stronger than 
a Qin. brick and mortar wall, and considerably 
cheaper. It would be improved by putting a few 
inches of clay puddle behind each course of blocks. 
Take care no stones are put in that will not pass 
through a ring 2in. in diameter. You may just 
mer 9995 the face to give it a finished appearance. 

[33535.]—Geometry.—(I.) 

Angle A D B angle ACD + angle DAC (1 — 32) 
x angle ACD + DAB (constr.); 
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. angle A DB X angle DAB (asc. 7) 
and side BA > side B D (1 — 17) 
Similarly, CA 5 CD. 


FI . 2 
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(2.) Produce A D to E, making 
LDL. = DA (l-2). 
Then... BD = DOC chęp.) 


DE = DA (constr.) 
and angle BDE = angle ADC (1-15); 
.. Base BE = base AC (1 — 4); 
but AB + BEDAE (1 — 20) 
that is, > 2 A D; 
*. AB + BCS2AD. 
W. MORSHEAD. 


[33335.]-—Geometry.—Because BAC has been 
bisected by A D. the angle, BA D = CAD. Because 
side B D has been produced to C, the angle, A DC, 
is greater than B A D—thatis, CAD (16 I.) ; . CA 
is greater than CD. Similarly, because side C D is 
produced to B, AD Bis greater than D AC—that 
is BAD. 2nd question: Let A BC be the triangle, 
bisect base BC in D and join AD. Produce A D 
to E, making DF = AD. Join BE. Then (by the 
16th I.) BE = AC, and since by the 20th I. any 
two sides are grenter than the third, AB, BE, or 
A B, A Care greater than A E—that is, twice A D. 
F. H DE R. 

[“ Peake,” B. R.“ and “ Archimedes“ have also 
answered this query.] 


(33510.]—Vegetable Tar.—This is, no doubt. 
what is usnally numed Stockholm tar,“ it being 
derived from pine trecs. Trinidad pitch is cailed a 
mineral product, and the term “‘ vegetable” is used 
to distinguish the Stockholm” from coal tar or the 
mineral varieties. SIGMA. 


133541. —-Worm-Eaten Harmonium Case.— 
Try paraffin oil, and if that does not stop the ravages 
< the worms, a solution of corrosive sublimate. — 

EMO. 


([33543.]—Nocturnes and Harmonies.—These 
are fanciful names applied to certain pictures, or 
rather studies, for which it is probably somewhat 
difficult to find a name. Their meaning may, per- 
haps, bo understood by the artist and by the select 
few who profess to appreciate this style of art, but 
to outsiders is somewhat vague.—DADALUS. 


(33544.]—Spring Brass.—If S. K.” will ham- 
mer his brass on an anvil (which ought to be smooth, 
and his hammer face flat), he ,will find by that pro- 
cess ke will be enabled to sct his pieces of brass to 
the spring that he requires. The brass should be 
hammered lightly—not heavy blows—or he will draw 
it too thin, and perhaps cause it to crack.—I. 


(33544.1—Spring Brass.—You can only mako 
brass springy by hammering or rolling. You 
should use hard rolled brass.’’—C. T. 

1 Brass. — Hammering or rolling 
will make brass very hard and springy.” Of course, 
if 95 is heated or annealed it will become soft again. 
= Se 


(33544.]—Spring Brass.—By hammering it all 
over on a smooth anvil, but the most satisfactory 
method is to purchase your sheet brass for this pur- 
pose hard rolled,” not the ordinary soft do.—A., 
Liverpool. 

(33546.]—Wratercresses.—They can be grown 
quite easily in ground kept constantly moist, either 
from seed or by inserting cuttings, such as the 
promig ends of good watercress. have myself a 
fine getting up in this way, the waste water 
from a tap led away to it. Of course it would be a 
little more difficult in boxes; and they should be 
doep enough to hold sufficient moist soil.—Siema. 


= 46.]—Watercresses.—They are of no use 
unless you can run a stream of water through your 
boxes. They are raised from seed.—C. T. 


[33548.] — Multiplication. — The question of 
% Erasmus“ is surely a very extraordinary one. He 
asks whether it is correct to say that 4 x 2 = 4, 
and, if so— i. e., if it be correct—whether it would 
not be better to employ some other term than mul- 
tiplication. Why, in the name of common sense, 
onght we to employ another term, if the one in use 
be correct? Aud that it is literally so admits of 
easy demonstration. Multiplication consists in re- 
peating any number as often as unity is repeated in 
the multiplier thus: 12 x 2 = 24, and 12 x 12 
12; therefore, 12 x 4 6, i.c., 12 taken } times. In 
like manner, 1 x 2= 2,1 x 1=1, andl x 4 = 4; 
or, substituting, a fraction for unity, 4 x 2 = 1, 
i x 1 = , and 3 x 1 = 4.—A. E. S. 

23550. Books on Food Analysis.—The best 
book “A, E. S.“ can procure is Food and its 
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Adalterations,” by A. H. Hassall, published by 
Tonene and Co. I believe the price is 17s. 6d.— 


[33553.]—Astronomioal Books.—I bave a copy 
or Herschel on the Telescope,“ published by Adam 
and Charles Black, Edinburgh, 1861; therefore, 
unless it is out of print, your bookseller should be 
able to get it from them. Should it be out of print, 
vour bookseller could advertise for a copy. They 
do this free of charge.—BRICKWALL. 


133554 ]-—Battery Power.—In my reply, 
507. line 8, the word collect should be gel 
—WOULD-BE INVENTOR. 


J33556.]— Chemistry. Thorpe's % Non-Metals 
would be a very suitable book for Amateur: he 
mav also study with advantage Roscoe's Lessons 
in Elementary Chemistry.“ -H. G. 


[33556.]—Chemistry.—As it is not advisable to 
pin one’s faith to any man’s sleeve, you had better 
get both the books named—Wilson’s “ Inorganic 
Chemistry,” new edition (W. and R. Chambers) and 
Thorpe’s ditto, 2 vols. (W. Collins and Co.) Begin 
with Wilson’s, and then go through it again with 
the help, subject by subject, of Thorpe’s. Wilson's 
describes most of the typical experiments, so that 
you can follow them without a teacher, but Thorpe's 
ia much fuller aud the matter more condensed. 
Together they will give you a “thorough know- 
1 as far as they go, which is quite far enough 
to last a Beginner“ a long time, if he is a con- 
scientious worker.—DAGHBERT. 

(38556.]—Chemistry.—I strongly advise Ama- 
teur ” to procure Wilson's “ Inorganic Chemistry,” 
and, for practical work, Harcourt and Maden.” I 
myself have used them, and find them all I could 
wish.—HawkEs. 


(33557.]—Geological.—Procure “Tabular View 
of Characteristic British Fossils,” and British 
Tertiary Fossils“ (Stanford), mounted, 6s. each. 
What can you expect in two or three general 
rules” to help you in so wide a field? The Palwon- 
tographical Society's publications contain 1,300 
plates of fossils (see advt. on p. 1 of cover). Nichol- 
son's Manual of Paleontology is excellent, but 
the price is 158.—J. N. D., Tuxford. 


[33561.]—Colouring Gold.—I have not had an 
opportunity of trying the following recipes, and I 
forget now where I obtained them—perbaps from 
the ENGLISH MecHantic. They will be used in the 
same manner as ordinary gold colouring :—For 
yellow gold, saltpetre 6 parts, sulphate of zinc 1, 
sulphate of iron 2, alum 1 part. For green gold, 
saltpetra 11˙2, acetate copper 11°2, sal-ammoniac 11°2, 
roche alum 11.4. I should try equal parts of these, 
as I hardly think a little alam more or less would 
make much difference. The compound usually sold 
for roche alam” is common alum coloured with 
Venetian or other red earth. For red gold, sal- 
ammoniac. sulphate of copper, alum, and borax, 
equal parts of each. The saltpetre should be of the 
best kind—small dry crystals. If these cannot be 
obtained, sal-prunel should be used, as it is anliable 
to adulteration. If you do not succeed write again. 
—Os. 

[33561.]—Colouring Gold.—The various colours 
are produced by making the parts of different 
alloys, of which the following are a few:—Green: 
Fine gold, loz.; fine silver, 6dwt. l6grs. Another 
green gold is composed of fine gold, 5dwt.; fine 
silver, Idwt. 12grs. 
Swedish copper, 2dwt. 12grs. Auotber red gold: 
Fine gold, 5dwt.; Swedish copper, ldwt. 6grs. The 
solders used with these alloys are usually composed 
of ldwt. of the alloy and 6grs. of fine silver. Plati- 
num is used for grey or white flowers, and fine silver 
or gold for yellow. Articles made from the above 
are coloured by the usual wet method.—W. G. H. A. 


7 —Hash.— The rash described is heat rash. 
I frequently have it in hot weather. Sulphur soap 
relieves it a little, but the remedy is change of diet, 
exercise, and saline drinks.—S. M. 


[33565.]—Induction Coil.—It is a pity that 
cotton-covered primar bas been used, as it is a 
serious drawback in a large coil, and the economy is 
very bad, as the small difference of cost is so slight 
in proportion to the whole cost. From what the 
querist says, I should think there is a leakage in the 
condenser. Test this by making it part of the 
circuit of a galvanometer first. There may be 
leakage, however, under the tensions of working 
with a coil, which would not be manifested with the 
small force of a cell. Such a coil would require large 
cells—at least, quarts. The size required in any 
case is proportioned to the resistance of the coil and 
to the current needed to fully charge its core with 
magnetism.—SIaMA, 


33567.] Ancient Literature.—I have among 
my cuttings what E. Sprague inquires for, excepting 
the first, which appears to have escaped my notice. 
The numbers of the Daily Telegraph in which the 
Chaldean translations appeared were :—Dec. 9, 16, 
26, 1872; Jan. 4. 9, May 14, 21, June 25, July 7, 28, 
Aug. 5, 19, Sept. 8, 20, Oct. 29, 1873 ; July 8, 17, 
1874; March 4, 1875. If E. S. lives in London, I 
should advise him to attend the Guildhall Library, 
which is open from 10 a.m. to 9 p. m., where he can 
read Smith’s and Layard's books, Max Müller, &c. 
—CHAS. BENTLEY. 


[33571.] — Communication Between Two 


page 
ect.“ 


hops. Decidedly the best way of communication 
would be by means of aspeaking- tube, with a whistle 


Red gold: Fine gold, 5dwt. ;- 
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at each end to be inserted when speaking is not reine 
carried on. If a telephone were used there woul 

also have to be a battery and some kind of alarm, 
both of which would be expensive.—T. A, GARRETT. 


e — Communication between Two 
Shops.—It would be rather difficult to say which 
would be cheapest in your case. The speaking-tube 
could not get out of order with ordinary wear and 
tear, W might require adjusting occa- 
sio. .— Os. 

aba b Measuring Oasks.— Lou cannot tell 

the contents of a cask by merely “ dipping it. It 
is necessary to measure the inside diameter at centre, 
do. at hand. also the length of the cask. Thus do 
the excise gaugers, and should the cask be oval 
measurements are taken both ways, and the mean 
taken as the diameter. When a cask is leaving the 
bonded warehouse the wet dip” is taken and 
marked thereon, and when received the party so 
receiving is supposed to dip again to see that no 
tampering with it has occurred on the road.—A., 
Liverpool. 

133575.]J— Measuring Casks.—Had “U. F.” 
iven dimensions of cask I have no doubt he would 
ave received more definite replies to his query than 

he may expect to see under the present conditions. 
From the variety in the form of casks he must be able 
to infer that no general rule can be given to answer 
every shape, and a very high authority on gauging 
bas very truly remarked that two casks may have 
equal head diameters, equal bung diameters, and 
equal lengths, and yet their contents may be very 
unequal. If U. F.“ possesses a fair knowledge of 
mensuration, of superficies, and of solids he can 
approximately calculate the contents of almost any 
form of vessel in cubic inches, and having found the 
number of cubic inches the vessel contains, he has 
only to divide the sum by 277274. or multiply the 
sum by 0036065 —the result in either case will give 
the number of imperial gallons the vessel contains. 
The following “ general rule,” by Doctor Hutton, 
may be of some service to U. F.:“ . Add into 
one sum 39 times the equare of the bungdiameter, 25 
times the square of the head diameter, and 26 times 
the product of the two diameters, then multiply the 
sum by the length, and the prodact again by 
00031f for the content in gallons. — BERNARD 
McGurRE, Liverpool. 


39535 T BA for Electro-Plating Solution. 
should think a large earthenware foot-bath 
would euit your purpose.—Os. 


(33586.]—North Pole of Magnets.—In England 
that pole of a magnet which turns towards the north 
is called the north pole; but in France the pole 
which points to the north is called the south pole 
for that magnetic pole of the earth which is nearest 
the north terrestrial pole is called the north magnetic 
pole, and, as unlike magnetisms attract each other, 
this pole attracts south poles; therefore, the pole 
which turns to the north is really the south pole of 
the magnet. In English books on electricity the 
north pole of a magnet is said to tarn to the left, if 
a current is supposed to enter at a man’s feet while 
he is looking towards the magnet. If thisis applied 
to the case in question it will be easy to see in what 
direction the current should flow.—T. A. GARRETT. 


[33588.]—Annealed Cast Iron.—Your question 
is vague, though I opine the following will suffice as 
an answer thereto :—The description of iron used for 
producing mallenble castings is that known as 
mottled pig. The castings are annealed for the 
purpose of malleableising them by subjecting them 
to a particular heat in an annealing furnace for a 
few days (the castings having been previously packed 
in iron boxes prepared for the purpose), and allowed 
to gradually cool, the result being the produc- 
tion of a casting equivalent in strength and ductility 
to that of a very good quality of wrought iron.— 
BARTLETT.’ 


eT ie tien for Plumbers.—This will be 
ordinary metallic bismuth.—Os. 


(33592.]—Esquire.— Perhaps the following. taken 
from Chambers’ Encylopedia, will answer Roy’s”’ 
question. After describing the position and duties 
of the knight of chivalry, the article continues :— 
“Though the title of esquire has now come to 
be given without discrimination to all persons 
above the rank of a tradesman or shopkeeper, 
the following seem to be those whose claim 
to it stands on the ground either of legal 
right or of long-established courtesy :—1. All the 
untitled sons of noblemen; 2. The eldest sons of 
knights and baronets ; 3. The sons of the younger 
sons of dukes and marquises, and their eldest sons. 
All these are esquires by birth. Then there are 
esquires by profession, whose rank does not descend 
to their children ; and esquires by office—e.g., jus- 
tices of the peace—who enjoy the title only during 
their tenure of office. To the former class belong 
officers in the army and navy, barristers and doctors 
of law, and doctors of medicine, but not surgeons.” 
Nothing whatever is said about being a freeholder. 
There is no necessity. I think, to add anything to 
the above extract.—C. Lark. 


[33592.]—Esquire.—Blackstone says :—‘‘ Esquires 
appear to be:—1. The eldest sons of knights, and 
their eldest sons in perpetual succession ; 2. The eld- 
est sons of younger sons of peers, and their eldest 
sons in like perpetual succession; 3, Esquires 
created by the king’s letters patent or other investi- 
ture, and their eldest sons; 4. Esquires by virtue of 
their office, as justices of the peace, and others who 


and all f 


though frequently titular lo 
the law, and must be 
ceedings; and, from long custom, we may add also 
barristers, for in one instance the 
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bear any office of trust under the Crown. To these 
may be added the esquires of Knights of the Bath, 
eac 


of whom constitutes three at his installation: 
oreign—nay, Irish peers—for not on 
tnese, but the eldest sons of 1 70 of Great Britain, 
s, are only esquires in 
so named in all legal pro- 


Court of Common 
Pleas refused to hear an affidavit read because a. 
barrister named in it was not called an esquire.” It 


is usual also to give the title of esquire to gentlemen 
in the professions generally, and to all in indepen- 
dent circamstanoes.—I. F. BALLARD. 


UNANSWERED QUERIES. 


— E 
The numbers and titles of queries which remam unan 


swered for five weeks are inserted in this list, and tf still 


unanswered are repeated four weeks afterwards, We trust 


our readers will look over the list, and send what information 
they oan for the benefit of their fellow-contributors. 


aoe our last “ Peake” has replied to 33140 ; Bea ver, 


$2963. Polar Bands, p 276. 

32065. Author Wanted, 276. 

32971. Ohestnut or Oak, 276. 

32977. Indelible Ink, 276. 

32978. Wheel-cutting Machine, 276. 

32981. Electric Bells, 276. 

32983. Spherical Aberration of Object Glasses, 276. 

32991. Kiln Blast, 276. 

32997. Spinning Wheel, 277. 

33003. Selenium Plate, 277. 

33009. Bisulphide of Curbon Test, 277. 

33011. Buffa, 277 

33012. Brick making, 277. 

33014. Ouncil, 277. 

33231. Bag pipes. p. 379. 

33251. Parallel Motion, 379. 

33252. Induction Coil, 379. 

33263. L. OC. and D. R. Engines, 379. 

33264, Centro of Gravity, 379. 

83265. Punching Machine, 379. 

33276. Organ Stops, 380. 

33281. Lathe Castings, 380. 
QUERIES. 

— . — 
133593.] — Rotary Pump. — will seme of our 


mechanical correspondents kindly give a simple sketch of 
the two cams as now used in rotary pumps P—H YDRAULIC, 

(33594. ]—Lathe Crank.—On large work it takes two 
of us to work the troadle. Iam advised to alter my crank 
so as to have two treadles. What advantage shall we 
gain P—SALADIN. 


13905 1- bev aon Jars.—I have two Leyden jars; 
gizo, 2 quarts. cannot get either of them to retain the 
electricity. Thinking the tinfoil was bad I took it off and 
re- covered one of the jars. It is not improved. Can any 
one tell me what is the matter with them? They are 
fitted with brass ball and rod complete, and the lid is in- 
sulated from the glass by cork. I connect the outer coat- 
ing with the ground by à brass chain.—JoHN-0’-GROAT. 
(33596.]—Powdered Wood Charcoal.—I use this 
article largely, and pay a high price for it. Recently in- 
formation has been given me that the vendors mix coal 
dust and other foreign matter with it; in fact I am led to 
believe that the minor portion is only the real article. I 
shall be very thankful if any of your readers could iu- 
form me how I can detect such deception ?—W. FosTEBR. 


[33597.]—Australia or New Zealand p- Would 
any of “ ours” kindly enlighten me, a civil engineer, on 
the following points, as Iam desirous of going either to 
Australia or New Zealand, and I do not mind turning 
architect, or even builder, on an emergency ? Ist. Which 
is best, Australia or- New Zealand, and which part of 
either? 2nd. What capital would be required to start 
185 any other information will be very acseptable.— 


(33598.]—Three-Cylinder Engines.—Thanking 
sincerely your two correspondents respecting my queries 
as to three-cylinder engines, you must excuse me asking 
“ PDraughtsman a few more questions respecting them, 
if he would be kind enough to reply to them. Ist. Is the 
theory of single-acting engines right if only the practical 
part was right? 2nd. Suppose that a really efficient 
valve motion was applied to three-oylinder engines, such 
as have three vertical pistons acting on a_three-throw 
crank, the valve motions to be so as to cut off at any part 
of the stroke, would a three-cylinder engiue then be as 
economical as an ordinary double-acting one, with the 
double advantage of never having either knock or thump 
on the bearings. 3rd. Is it a necessity that these engines | 
have a great amount of back pressure on the pistons, or is 
ita matter that cannot be avoided, owing to the pistons 
acting as their own valves? A reply from “ Draughts- 
man,” with the questions numerically as they are will 
oblige -A MECHANIC. 

33599.]—- Rubber Stamps. — Will some of the nu- 
merous readers of “ ours kindly inform me through this 
medium the pe of making the well-known rubber 
stamp ?—H. * J. 

33600. —Expanslon.— Will any one give a simple 
method of converting an engine working non-expansive 
into one to cut off a 3 stroke P—STEAM. 

[33601 ]—Saydn.—How many Haydns were there of 
that name and celebrated as musicians? Has the 
benefited by their genius ?—FIpDLER. 

[33802.]—Mildewed Album.—I have a new photo 
album which shows signs of mildew, though kept ix a warm 
dry room, bound in morocco leather. Could any of 
“ ours” suggest a remedy ?—W. A. R. 
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(88603.]—Straight Toes.—The ball joints of my 
great toes are quite stiff and refuse to bend, consequently 
they give me great pain when walking. The joints are 
also abnormally large. I shall feel pate if any of your 
correspondents can give me a cure for the above. Am 18 
years of age and enjoy good health.—C. L. 


(38604.)—Theta Delphini.—How is the invisibility 
of this st- r to ba accounted for? It is given as of the 
fourth magnitude in Proctor’s smaller atlas, and, while 
Zeta was perfectly distinct, not a trace of Thota was to be 
geen on the remarkably clear night of July 24th. It is 
no t mentioned as variable by Webb or Proctor.—Twrntr 


Hours 

ee Briokmakmg = Conid any of the readers 
of the ExaLrsa Mecuanic inform me of the advantage, if 
any, arising from the use of Hoffman kilns over the 
ordinary kilus (oblong) with side fires? 2. What means 
could be used to prevent the edges of the bricks as they 
o ome from the pug, becoming curled and rough? The pug 
I use was made by Clayton. 3. I experience great loas in 
the wear and tear of the belting which drives the rollers. 
Could any one suggest a practical substitute? Would 
chain-gearing be better? If so, how should it be attached? 
The names of some makers would bo acceptable. Any 
hints or other information would be thankfully received 
by—A Constant READER. 


33606.]—Blacking Ironwork.—Will one of your 
subscribers kindly inform a country blacksmith how 
hinges for church doors. and other wrought ironwork of 
that kind are blackened? I have heard it is done some- 
how with linseed oil, and ,should like}to know how.— 
Samira, &c, 


| 33607.) —Pedigree.—Oan any one help me towards 
nniting broken links of a long pedigree? I have a mass 
of information from Herald's College, and many office 
records, registers, churches, &o., &c., but shall be grate- 
ful for hints from those who have had experience in these 
labours. What probable and possible fields can be 
searched, and what in general is the amount of fees P— 
JOHN M. Bacon. 


[33608.1—Collodion Varnish.—Will some fellow- 
reader kindly inform me of the best way of preparing 
cotton for making a thick, hard, tough varnish, which 
will stick firmly to glass, and give a smooth hard surface 
with colours, yet retain elasticity ; and also if there is 
any other ingredient such as gelatine that can be com- 
bined with the cotton to pee to give the above required 
properties? Iam told that there is a French preparation 
possessing the above properties, which may be known to 
some of the readers of the MECHANIC.—AN APPRENTICE. 


[3360°.]—Perspiration.—I am much inconvenienced 
from this, even if I walk a moderate distance, not only in 
hot weather, but also in cold. I am a light weight 
(8st. 12lb.), having lost 101b. in the last year. My oooupa- 
tion has been an outdoor one, not working with my own 
hands, but overlooking others, and have been pretty much 
my own master. I live regularly and take good food and 
no stimulants except a couple of glasses of beer per day. 
My age is 21 years. I will feel obliged to any of your 
correspondents who have been inconvenienced in the same 
way by giving me some advice as to the above.—Bor- 
DEEFR. 


(33610.J—Aquarium Cement.—I have tried several, 
but my experiments have proved futile; the best I have 
tried is composed of 1 gill of plaster of Paris, 1 gill of 
litharge, 1 gill white sand, } gill powdered resin; it was 
mixed into a paste as thick as putty, with boiled oil and 
dryers. It did not set hard as I required it, so tried it 
without the dryers, and fonnd it set very fairly when 
there was only a thin coating required, but when I laid it 
half an inch thick it would not set at all. I shall esteem 
it a favour if you can tell me the renson the above receipt 
does not set, and inform me of any other that will.— 
ScaRDEBURG, 


(33611.]—Chemical Food.—Wonld “ Incog. or D. 
Strathearn kindly give me the prescription of chemical 
food or syrup of the phosphates of iron, lime, potash, and 
soda, as prepared from te“ Formula of Parrish of Phila- 
delphia Is it published in the pharmacopaias, and 
which ? -W. W. B. 


[33612.]—Photographic.—Will some reader give me 
a few hints on re-tonching up negatives, also what letter- 
pencil I ought to use P—WooLwicu. 


[33613.]—Tea.—Will some of our kind friends describe 
the best way of making tea by steam for large numbers in 
country places where water cannot be boiled in the 
ordinary way ?— Basso. 

[33614.]—Plaster of Paris.—Will any kind reader 
inform me what sort of moulds are used for moulding 
plaster of Paris figures ?—CEMENT. 


[33615.]—Disease in Fowls.— Can any one of our 
readers tell mo about tha cause of the following disease in 
fowls and its remedy P They seem to have fits, when they 
throw their beads back, and fall on the ground and seem 
going to die. After awhile they get better, till it comes on 
again. I have two suffering now in this way, and 
gradually getting weaker.—M. W. G. 

[33616.]—Operetta.—Can any one recommend a good 
comic opera in one act, suitable for a drawing-room, for 
three or four persons — say. a bass, a tenor, and one or two 
sopranos? I know of Metzler’s series, but there are none 
there which will do. For a larger number than that 
named above, the Crimson Scarf,“ in that series, is a 

very clever and pretty production, which can be recom- 
mended.— R. S. 


[33617.]— Turkey Red.—I shall be much obliged if 
any of ours can inform me how the colour is taken out 
of Turkey red in making banners with mottoes on them. 
I want some liquid that, when printed on the stuff with 
wooden type, will leave a white letter on a red ground 
without burning the material.— WaLLAS ET. 


[33618.]—Legal.—Will one of your legal contributors 
kindly give his opinion of the following? I took some 


bailding land on a long lease 13 years ago, with covenants | water. 
The 


for annual rent, and building within four years. 
lessor reserved right of re-entry for breach of covenant. 
He, however, was aware the take was rather speculative, 
and by word of mouth he said he shouldn't re-enter for 
breach of building covenant. The time for building 
according to lease expired nine years ago, and the lessor 


has continued to receive his rent with a full knowledge beam, 


that no building was done. Just now he has sold ont his 
interest, and the buyer is talking about re-entering for 


breach of a covenant nine years before he bought. My 
idea is that if a lessor permits a covenant to be broken, 
and he continues to receive rents so long after the breach, 
he by that conduct assents to the non-observance, and 
waives his right of entry. An exactly similar case, in an 
action for ejectment, recently came before a county court 
judge, when he decided“ that receipt of rent, with know- 
lodse of a broken covenant, was a waiver of that covenant, 
and the right thus lost could not be transmitted.“ The 
before named buyer says he has the opinion of three 
lawyers that he can re-enter for that breach, and also 
that if I fail to pay the rent he can sue upon my other 
property (if he chooses) in lieu of entry. I have always 
thought that when re-entry was stipulated for breach of 
covenant, the leasor had no other reseurce but said entry. 
Should be glad of a reply to both points.—Rosrrt LANG- 
TON. 


[33619.J—Gramme Machine.—Could any electri- 
cians give me fall particulars for the construction of the 
Gramme machine as used for electric lighting, giving size 
of wire and quantity, also explaining contact-breaker, 
commutator P—ArTHUR BETHELL. 


[33620.]—Microscopic.—I have been fortunate 
enouch to secure a good specimen of Dytiscus marginalis, 
the forelegs of which I should like to mount in balsam 
without pressure, so as to show the suckers unaltered. If 
some correspondent would give me directions how to 
proceed, describing the operation, step by step (as Iam 
only a novice), and also give instructions for preliminary 
treatment, I should be much obliged. A few hints also on 
the preparation of the outer skin of onion to show 
raphides in situ would also be very acceptable. In the 
many attempts which I have made I have always failed 
to make the balsam take except in small and isolated 
patches. I have proceeded according to the textbooks— 
viz., dried the skin soaked in turpentine (also benzole) for 
weeks, and then mounted in the balsam. Perhaps some 
of ‘‘ ours would kindly assist me.—Dyriscvus. 


[33621.]—Artists’ Canvas.—Would any reader in- 
form me how the canvas that is sold for artists, prepared 
by Winsor and Newton, Rowney, and others, is done to 
bo made so flat and smooth ? Is it rolled, or gone over 
with heavy hot irons?—ARTIST USING QUANTITY. 


33622.] —-Wheel Gearing.—Will any of your corre- 
spondents inform me through your columns ofa first-class 
mechanical work on wheel gearing, with detailed instruc- 
tions as to finding exact required diameter for any given 
pitch and number of teeth, and how to construct correct 
drawings of various gear-wheels on the most approved 
principles and proportions? If some one able to do it 
would contribute a series of papers on this subject, like 
those of Mr. Travis on bee-keeping, or those of Mr. Davies 
on the pianoforte, I am sure many readers would be 
thankful.—A Country SUBSCRIBER. 


[33623.|—Dido.—Can any one tell me how it can be 
proved what relation Dido was to Jezebel (daughter of 

thbaal, King of Phœnicia), as I should be glad of any 
information on that subject >—Hawegs. 


{33624.]—~Designing.—Will any correspondent give a 
few hints as to what is required in designing for fabrics, 
such as width, colouring materials used, &o., also where 
and how best to dispose of them? What is a ruled-paper 
draughtsman ? — B. W. Lane, 


[33625.]—Boat Building.—I purpose building a boat 
13ft. long, 3}ft. wide, sharp at both ends, perfectly flat 
bottom, centre board 3ft. by 2ft., whi-h, when down, will 

roject 2ft. 3in. below bottom of boat. I intend rigging 

er with a small sprit and foresail. Will any reader of 
the ExdLISH Mecranic kindly tell me would such a boat 
sail on a wind in a small canal? I want a boat that will 
sail over flooded bogs, where the water is very shallow in 
parts, and will also be able to sail close in deeper water 
when centre board is down. Should the centre board be 
forward or abaft of amidships? I am thinking of building 
her myself, and purpose putting three sections of tem- 
plates which will bo permanent, bending sides round 
these, and nailing bottom on afterwards. Would this 
plan succeed? Any hints will greatly oblige.— W. A. R. 


[33626.]—Bichromate Cell.—Will some contributor 
to the ENGLISH MEcHANIC be kind enough to explain 
fully the chemical action which occurs in a bichromate 
cell, and to adapt his answer as far as possible to renders 
not acquainted with the forms of chemical notation.— 


[ 33627. |—Musical.—If “Ne Sutor” or any of your 
other musical correspondents would give me a little advice 
on the following subject I shall feel exceedingly obliged :— 
Jam at present serving my apprenticeship to the book- 
selling trade ina Scottish town, but as I have an im- 

tuous desire to enter the musical profession I have 

ecided on giving up the former occupation at the expiry 
of my apprenticeship in April of next year. Now, by 
securing a situation in some music warehouso in London 
could I earn enough wages to carry me throngh a course 
ef organ and violin instruction, together with all the 
branches connected with the theory of music; and, if so, 
how am I to obtain the necessary instruction, seeing that 
I could gain only the evenings for study ? Also how can 
I best occupy my time till the end of my apprenticeship. 
what branches of the subject had I better pursue, and 
what books are supposed to be the best? An answer will 
greatly oblige.—- Axon Musica, 


[33628.]—Diving.—I should like the opinions of some 
of your correspondents as to the reason why the hands are 
usually placed before the hend in diving. I incline to the 
opinion that it is done in order to more easily assume the 
required position—viz., the head downwards one; and be- 
cause when the arms are raised the upper part of the body 
presents from above a much more favourable form for 
entering the water than is presented by the head and 
shoulders in their normal position, and that another 
reason why it should be done is that the head is thereby 
defended from any obstacle that might be concealed in the 
On the other hand it is said that it is done 
because the hands, entering the water first, cleave the 
water nnd open a way for the head and shoulders toenter, 
and that unless the hands were so placed the head would 
be severely injared bv concussion with the water iu diving 
from any height. The question arose upon the incident 
related in Mrs. Brassey’s book, The Voyage in the Sun- 


Sea Islands dive from a heicht of 100 feet. 
is correct ?—Law STUDENT, 


of her having seen the natives of one of the South ! pinion focnesing motion, well mounted on a strong, 
Which theory | table, 
j letter 4, attached to a strong cast-iron circular 


See cei . ne eee 


(33629.J—The Atomic Weight of Uranium.— 
In the ninth edition of Fownes’ Chemistry” uraniam is 
said to be 60, subsequent editions give it as 120, and in the 
latest edition it is given as 240! Can Hugh Clements or 
any other contributor kindly explain the reasons for these 

nges? I have seen a recent and very profound study 
of fluorescence by Prof. Morton, of America, who gives a 
very extended list of uranium compounds, regarding the 
atomic weight as 60, having prepared many of them to 
insure purity. Uranium is peculiar, and in some respects 
only comparable with cobaltium; hence I give the three 


alternatives in to the two leading forms of chlorous 
(a) and chloric (b) combination: 
60 120 240 
5 UCI sa. UCI? si uci 
b Ul oee Ol ose U30113 
—ENQUIREE. 


[33630.]—Block Ice.—I shall be obliged if any of 
your correspondents could recommend me a machine for 
making block ice. I want to make about one-quarter to 
one-half a hundredweight daily for home consumptiou. I 
have tried most of the advertised machines that require 
freezing powders, but find that if they get the least damp 
they become useless.— WAN DERER. 


[33631.]J—Gilding Glass. — Would any kind reader 
favour me with an answer to the following questions that 
I could rely upon P—I e understand the gilding, 
but cannot imagine why the gold assumes irregularity of 
burnish. I use the size hot, and the hot water process; 
but still it does not look satisfactory where there is oppo- 
site light upon it. I have noticed upon the common 
glasses that are used in grocers and chemists’ shops the 
burnish being all over alike, aud without any perccivable 
marks. Is it because I burnish it with wool previous to 
applying hot size or water, or when burnished? How 
must I take out these marks to make it appear as even as 
a looking-glass P—BERKSHIRE Trro. 


| 33632.J—Blectricity.—Will Mr. Lancaster kind} 
give the promised information (sce letter 33173)? I thin 
he must have forgotten it.— C. ENGINEER. 


[33633.J—Entomological.—In a pool of stagnant 
water I observed ainall rea insects, from the 0 a 
large pin's head to a small pea, moving with considerable 
rapidity ; they have six legs, which are fringed with hairs, 
but have no appearance of any head. Can any reader 
inform me what they are ?—T. B. 


(33634.]—Lightning Rod.—Being about to put up 
a lightning rod to our dwelling, will any of our readers 
acquainted with the subject inform me if I can attach to 
it an electrometer to indicate during a thunderstorm the 
immediate presence of electricity ?— W. H. 

(33635.]—Rivet-making Machine.—Will any of 
our readers kindly inform me respecting a rivet-making 
machine, on the principle of those that make belt rivets, 
to make iron rivets zin. thick from hot iron, and up to 
2tin. long P—W. H. 


[33636.]—L. and N. W. Engines.—Could “ Fecria” 
or *‘ Itzaex’’ tell me what has become of the Helvellyn, 
890, as I see in the list “ Egeria” gives of the coupled 
engines that the Sir Hardman Earle is 890 ; also what has 
become of the Diedalus 896 and the President 1,007. Whose 
d: sign were 890, 896, and 1,007 built from, and are there 
any more of the same design? What is the number of the 
Precursor, and has she a cab, and what other engine is it 
like? I saw an engine some time ago which I think was 
a 7ft. or 6ft, Gin. singlo—the name was either Pantlius or 
Panther. Could Egeria” or “Itzaex” tell me what the 
name and also the number is, as I did not see the latter? 
Some one wanted to know the date of the Egeria 1,438, and 
as I know it I will give it—it is July, 1865. As Egeria“ 
says 868, 869, and 870 are in the sheds at Rugby, does he 
know if 869 (Llewellyn) is out yet? I know 868 and &70 
are out, as I have seen them, and I see they both have the 
arms on them, as also the Hercules, which I bad not seon 
with the arms when I asked before which had them. 
Thanks to Egeria, Itzaex, and W. J. 8.“ for the 
list of engines with them on.—TaMERLANE. 


(33637.]—Models of Ironclads.—I wish to make a 
model of one or two of our ironclads, also of the Devasta- 
tion, Could any one tell me where I could get any 
drawings or plan or sketch to work from? Have there 
been any i in any of our illustrated papers or 
magazines? All I require is the dimensions and outside 
lines to work from.—MopEL MAKER. 


(33638.J—-Whiting and Lime-wash.—Will some 
of our readers kindly tell me how to əxepare whiting 
as applied to the ceiling of rooms ? also how to pre- 
pare a good lime-wash, for in and outdoor work, that will 
stand through rains and froat without shelling off as we 
so often see it?) — W. H. RR. 


(33639. ]—Spectacles.—Can any of our readers assist 
me in the following matter? I am suffering from a. 
chronic weakness of sight, which has increased to such an 
extent that I cannot read or write without the aid of 
spectacles, and only for a few minutes at a time with any 
spectacles I have i been able to obtain. I have severa? 
pairs, and have tried others, and with some I can see 
moderately well for about half an hour, when a smarting 
or twitching pain, followed by dimness of sight, compels 
me to abandon my task. I have consulted severn] physi- 
cians; and an eminent oculist, whom I have lately been 
under, after repeated examinations, ordered me a pair of 
Sin. focus double convex glasses, but with no different 
result from that I have experienced with others. Can any 
one suggest the most suitable kind of glasses for my case, 
or recommend any course of treatment likely to be effec. 
tual? I am a mechanic and have had to give up my 


employment in consequence of this growing weakness of 
sight.—OPrTic, 


(33610. 1—Cabbages.—Would “Saul Rymea” or any 
other of „ours“ enlighten me as to why cabbages which 
I have grown will not be induced, with or without tying 
up, to form“ heads,“ but persist in scattering their leaves 
in all directions; and thus also with cauliflowers. Is it 
for want of sufficient earthing upP Ought they to receive 
more than one dose? How long ought the runners of 
vegetable marrow plants (in the open air) be allowed to 
run before nipping, and will they bear without being 
artifi inlly fertilised P—A., Liverpool. 

| 336-41.1—Portable Equatorial.—The writer has a 
4°3in. O.G., 6ft. 4in. focus, in a brass tube, with rack and 

( Or- 
tripod stand. each leg trussed in the shape of the 
plate, 8in, 
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diameter, turned and surfaced. Would some of your 
talented astronomical contributors kindly supply the best 
and most simple mode of mounticg for a portable equa- 
torial, with riady and easy mode of adjustment? Pro- 
bably our Editor would oblige his subscribers with an 
illustration and dimensions, size of hour and declination 
circles, &c. Lat. 50° G“. — ATHELSTAN, 

(33642. ]—-Harmonium.—Can any one say if American 


how they were fastencd down, and what was the result ? 
Can any one say if it is possible to buy French reeds in 
such a state that they shall be in perfect tune when put 
in instrument, also American reeda P—W. CLARK. 


7 1 

reeds have been put on the harmoninm soundboard, and | 
1 

| 


ENGLISH ME 


ITANIC AND WORLD 


harp, and act as support for music? I mean something 
that I may read from, as I find it very disadvanutavzeous to 
place the copy ona table, or anywhere not being close to 
the instrument. If any one would favour me with in- 
structions to make one I should be obluscd.—Harr Beon. 

23659. —Chlorhydric.— Will some brother-reader 
give me information on this subject? What is the for- 
mula and preparation of itP—H. Y. J. 


[33660.J—Ink Stains on Furniture. — Will some 
fricud say how to remove them frum polished mahogany 


table P—H. Y.J. 


[23561.|—Institution or Home for a Dumb 
Child.— Can any reader kindly give me the address of 


(33643. |—Harmonium.—To Mr. W. II. DavIrs.— any inatitution where a poor child of teu who cannot talk 


Please answer thronzh our Mrcnanic how to put the enn be edneated and taken care of? 


She can hear per- 


cloth in the holes of an harmonium rail for stickers to fectly well aud utter a few souuds, Any information will 


pass through from key to the action under. Isaw one in 
this way some time back; they were nevor known to 
stick in damp weather. It was a French made instru- 
ment.—W. CLARK. 


L336. I— Bleaching Oil.—Would any of your corre 
spondents kindly inform me of a cheap process for bleach- 
ing fish oila? 1 have tried several modes, hut the result 
has heen unsatisfactory, the lurge quantity of soupy 
deposit causing too great waste of oil.—B. F. O. 


[53645.]—Boat Building.—I, like many others, am 
anxious to build a bost, but want the method of getting the 
lines. Cau any competent person give us a more simple 
method than that of R. Cooper (11569) in the E. Al. of 
July 12th, which to me is very confusing? It would be 
very convenicnt if terms uscd in boat building could be 
explained, and that whoever gives the information should 
reside somewhat nearer to the British Isles than Canada, 
in order that we may correspond more frequently if 
necessary. I wish to build a boat, 14ft. long by 3ft. Cin. 
wide, to carry two persons, but I shall be thankful for 
the dimensions of any sized boat to scale.—G. II. A. 


(39616.]—Cutaneous Eruptions.—Can any of your 
numerous readers kindly advise me what to use internally 
or externally to get rid of an eruption of the skin? It 
firat appears as red spots, which afterwards become white 
and senly. There is no pain or itching at all. It is worse 
in cold weather. - X. O. X. 


[33647.]—A Rat Hunting a Rabbit.—On Monday 
evening, loth of July, I saw a half-crown rabbit run apa 
lane, and a moment or two afterwards a large brown rat 
came out of the hedge and followed the rabbit in the saine 
manner asa weel or stoat, with its nose to the vround, 
picking up the seent and following the rabbit's track with 
great accuracy, turning when the rabbit turned, and 
otberwise, I paused to sce the result, but some men were 
at the head of the lane watching the animals, and turned 
the rabbit back towards me, spoiling the sport. They ml 
said the rat had hold of the rabbit, and that their atten- 
tion was directed to it by its ery. It was now, having 
been unable to hold it, trying to catch it again, and from 
its determined manner it would have, no doubt, succeeded, 
I should be elad to hear if any of your readers are 
acquainted with this habit of the rat.—Tuos. CRIDLANP. 


33648, |—Flute.—Will “G. A. P.” kindly say what 
are the passages, or at least somo of them, which can be 
ployed so much easier on tho“ Carte“ flute than on the 
old kind P- AN AMATEUR FLAUTIST. 


f356t9.J—Drilling up Staff and Pinions for 
New Pivot.— If Seconds’ Practical Watchmaker,” or 
any of our readers who are watch jobbers, will answer 
the query which appeared in “ ours“ some time ago, as 
to. good method to drill up staffs and pinions for new 
pivot, will greatly oblige many young hands who have only 
seen one metlhied. - VorNd SUB. 

33650. — Willow Boxes.—Do any of yonr corre- 
spondents know of a maiino for making willow pill 
boxes by steam power P—H. L. 


[38651.]—Yeomanry Cavalry.—What aro the 
qualifications neces-ary to enter as trooper in the yeo- 
maury 2? What should I have to find, and what would tuo 
regiment supply P—Youne Sun. 


[33652.]—Menans of Determining Tempera- 
ture of Iron Cylinder.—Will Mr. Lineastor, or any 
other reader, please kindly inform me the readiest way of 
determininy the temperature of a cylinder of iron (out- 
cide)? The thermometer will not serve me. I should 
prefer a list of gums, wax, or other bodies that liquify at 
no fixed heats, and by the application of which to the 
side of the cylindzr I can arrive at a reliable temperature. 
—C. J. Bonsen. 


[33653.]—Repairing a Vice.—Would 8 mere 
amateur, with an ordinary slide rest, be likely to succeed 
in turning a screw and box-nut for a vice? If so, a few 
hints froma practical hand would be most thankfully 
received, The great difficulty I anticipate is turning the 
internal square thread of the nut. My present mode of 
turning screws is by chasing.—Happy, 


[33554.]—Pressure.—Is not the pressure equal in 
every part of a locomotive boilor? In other words would 
not a gauge connected with the bottom of the fire-hox 
indicate the same pressure as one in connection with the 
dome ?—W. WILSON, 


[33655.]—Pickers.—Will any of your readers inforin 
me the best way to fasten loom pickers to picking-strap P 
I Lave used a small bolt throngh logs of picker, and find 
it wears out much sooner than part where the shuttle 
strikes. Have also tried thongs, but they break very 
quickly.—S. V. M. a 

[33656. |—Rowing.—I shall esteem any information as 
to the course of training, &c., I should have to take to get 
well up in above? — M. R. C. 


33657.]—Bees.—I have three nests of bees in the 
walls of my house. One has taken possession of the 
hollow space around a window between the linings and 
the brickwork, Can any fellow-reader of ‘ ours” tell me 
how to destroy them without injuring the honey; for if I 
fumigate them with sulphur until they are doad I am told 
the honey would have a sulphurous taste? Also what 
preparation applied to the rafters of the roof and other 
parts would prevent bees taking up their abode again in 
the same place, as my experienco of their propensities is 
that they will, if possible, etfect a lodement in a place 
we a nest has been, if that nest is destroyed ?—A. F. 

ARLSH, 


[33858.]—Stand for Harp.—Can any reader inform 
me if there are any stands sold to clutch the pillar of the 


oblive—X. 

[33662.]—Injectors for Steam Boiler.—I havea 
small boiler which I want to feed with an injector. 1 
cannot get one suitable, and wish to make it, but, not 
thoroughly understanding the internal arrangement, I 
should be much obliged by any reader assisting me with a 
description or sketeh, Will they work on a small seale ? 
—J.C., Nottingham. 

[356063.]—Etching on Copper.—Among the many 


readers of this valuable journal are there nny who would | 


give me instructions in the above? I may say, asan 
artist, I enn draw or paint any conceivable subject, and 
wish to do as many of the old masters have dune—that 
is, etch them upon copper, not as a pecuniary advantage, 
but having a wish to do so for pastime and amusement, 
If any one could give me the required information, or 
when and what books are published on the subject, 
would be pleased to know, and would gladly render any 
assistance to my brother- readers in / return for their kind- 
nesa. — V. LE PEINTRE. 

f3506t.]—The Phonograph.—To Mr. SHELFORD 
Ripwe_..—Would Mr. Shelford Bidwell kindly tell me in 
what manner the point should be made to act upon the 
ferrotype diaphragm when only that one diaphragm is 
used? I believe it onght not to be fixed in the centre of 
the plate, as when two diaphragms are nsed. A spring, I 
think, is necessary, Tam still quite unsuccessful with my 
phonograph, having hitherto nsed two diaphragms. 
Could the paper diaphragm also be used alone, both as a 
reeciver nud transmitter ?- M. WILLIAMS. 


(225065, |—Size and Weight of Anchor.—I am 
anxious to ascertain the proper size and weisht of an 
anchor (ordinary shape), to hold a centre board sailing 
boat in tho Thames at Reading (oft. beam, lift. long), 
nls size of chain enable tor same. The weight of boat, 
inciuding ballast, &., is abont Sewt. If any of vonr 
correspondents em vive the above information I shall be 
much obliged.—X. Y. . 


CHESS. 


— et OG 


ALL Communications intended for this department 
must be addressed to J. Prercr, Copthill House, Bedford. 


PROBLEM CCCCXXAVI.—By Dr. Gorp. 
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White, 
Whito to play and mate in four moves. 


SOLUTION TO 434. 


White, Black, 
1. Q to % Kt 6. 1. B takes (a). 
2. Bto K Kt 3 (ch). 2. K to % 5. 
3. P mates 


(a) 1. K to K BS, 
2. Q takes B (eh). 2. K moves, 


3. Q or P mates. 


NOTICES TO CORRESPONDENTS. 
F. C. C.—Thanks for your clever problem, but we never 
insert sui-mates. 
H. F. L. M.—Wo shall be glad to reoccivo another batch 
of probloms. 


A New Insect Pest.—Psyche, the organ of the 
Cambridge Entomological Club, notes the recent in- 
troduction into the United States of'n weevil, which 
devours the foliage of many beautiful plants, and 
suggests to florists who have been troubled by it, 
that it will be for their advantage to search, at this 
time of the year, in the flower pots and in all waste 
soil about their hot-houses for the larva and pupæ 
of these pests. The larvw, which feed upon rootlets, 
are now pupating, and the destruction of every in- 
dividual prevents the laying of a large number of 
eggs during the coming season, 
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„ * All communications should be addycesed fothe EDITOR 


‘of the ENI Ansu Mecuantc, Jl, Taristoch- street, Covent 
Garden, W.C. 


HINTS TO CORRESPONDENTS. 
1. Write on one side of the paper only, and put draw- 


ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 


numbers as well as the titles of the queries to which the 
replies refer. 
queries, or replies. 
replies are not inserted. 5. No question asking for ednea- 
tion or scientific information is answered through the 

ost. 
15 Editor, are not forwarded; and the names of corre- 
spondenta are not given to inquirers. 


3. No charge is made for inserting letters, 
4, Commercial letters, or queries, or 


6. Letters sent to correspondents, under cover to 


The following are the initials, &c., of letters to hand up 


to Tuesday evening, July 30, and unacknowledzed els2- 
where :— 
P. R. Looxen.—S. W. Waud.—Geo. Pearson.—Solomon 


Stamper.—A. Clarkson.— H. Greenwood.—J. J. Mechi. 
—A.and J. Dobbie.—W. Stanlev.— Rev. T. Wiltshire.— 
W. Watson and Son.—J. T. Johnson. — Captain Lister 
Kaye.—Lyons.—Glasa-shade.—Judze,—Thos. Walker. — 
S. V. -T. B.—A Brassworker of Brum.— John Yail.—D. 
Strathearn.—J. Symes.— Shire. — J. M. 8. — Dervy.— 
A. B. M.— F. C. B. B.—Economieal.—Hugh Clements. — 
Magnetism.— W. N. M.—Plomi Almoni.— B. — W. A. R. 
—G. H. Button.— J. Clark, juu.— Archimedes. -A Poor 
Mechanic.— Young Tole.—Galatea.— 8. D. K.— Sidney 
Jewsbury.— Saxon. 


A. H. S. (The only intelligible form in which the con- 


ficuration of Saturn'n satellites could be given in our 
monthly Astronomical Notes would be that of diagrams 
of their positions for a stated hour on each day. Apart 
from tho fact, thon, that these must necessarily occupy 
a wholly inordinate space in our columns, “ A. H. s.” 
could searcely ask us to go to the very eonsiderable cost 
of engraving them. He should obtain Nos. 2,205, 2,7, 
and 2,207 of the Astronomische Nachrichten.) — RONDE- 
Rosen. (Glue can be made insoluble by the addition of 
bichromate of potash and exposure to light; but if you 
use it to glue pieces of wood together, how will you 
expose it to light? Use marine glue. Lubricate tho 
screw with a mixture of tallow and blackleal.)— 
HistTortan. (Write to the journal named.)—Keire, 
(Abont 1,600 cubie feet will lift lewt. ; to answer your 
questions delinitely the height of both barometer and 
thermometer must be known. You can make the 
required calenlation from the round number above 
giveu.)—Corswol. p. (He probably would, but such a 
request can only be inserted as au allvertisement.)— 
J. S. HWomripar. (Weare well supplied with the first, 
but should be glad to see any specimens of the second.) 
J. H. Cross. (Sketch and deseription are alike incom- 
prehensiblo.)— ENQUIRER., (Do you think it possible 
that we can make ont or our engraver produce tie 
© sketches” sent with your letter F)) — Or Sen. (Both 
ont of print.) — Hol Brrryg. (Obsolete as a domestic 
medicine, principally on account ofthe nauseou- flavour 
of the aloes, whieh is ill-roncealed by the aroma ies use.! 
to disunise it. It is equal as a purgativo to the medi- 
cine you wention—sunerior perhaps to the popular pre- 
parations, or rather supposed preparations, of that 
driuz—which really have not a particle of it in them.) — 
Jons Pexxycookx. (We do not know the price of the 
book, but have forwarded vonr letter to the publisher.) 
— . I.. I. (You cannot make it ona small scale—it i« 
manufactured by an elnborate trade process.) — J AMES 
Srorr. (We cannot help you; the best way wonld be 
to adyertise in some of the papers which circulate 
among tho Upper Ten thousand—or are supposed to do 
s0.)—F. W. (Do not attempt such ridiculous practi ‘il 
jokes, One unfortunate victim lost the sieht of om 
eye not long since, thanks to inconsideratenesa of a 
friend.)—Novick AT SEA. (So many degres as yor 
sail from the pole to the equator, so many you are atil 
“to depress the polo,” because it becomes so much 
lower in the horizou.)—-ANTIQUARIAN, (Get Parker's 
„Glossary of Gothic Architecture,” and subscribe t» 
the Building News. The terms that confuse you are 
simply different names for the same architectura 
styles.) —PrzzLen. (Of course it is a difficulty—in soue 
eases a very formidable one—but the obvious means of 
overcoming it is by pumping. We sce no advantare 
likely to be gained by your proposal, which, indeci, 
would be impracticable in nine instances out of ten. 
One of the worst cascs of the kind was met with durivg 
the construction of the Box tunnel. From Noveme., 
1837, to July, 1858, the works were suspended, the 
water having completely gained the mastery over the 
pump. A second pump of 50 h.p. was substituted, a% 
soon rendered resumption of work possible.)—T. D, H. 
(Tue specific gravity of cast brass is 837.) — W. B. 
(There is nothing at all new in its composition. It is 
simply a yellow metal, consisting of 90˙7 par! s of 
copper, and 8°33 of zine, covered witha very thin sheet 
of gold by rolling, The amount of gold varies from 
1°03 to 0-03 per cent., according to the prices charan i 
for the sham jewellery manufactured from the metal.) 
—Foscart. (The word **Garth’’—usnally met with in 
plans of medivval buildings—simply means “ @nelo- 
sure ;”? it may possibly have been derived from the 
Persian “gird” or“ gard’’—an inclosed city or fort resz.) 
F. R. J. (The income tax has fluctuated as ti Hows 
since 1866, when it stood at 4d. in the ponnd:— In ist 
it was raised to 5d., in 1858 to 6d., in Ih it was reduced 
to 4d., in 1871 it wns raiged to 6d., in 1872 it was reduce | 
to 2d., in IN7-+ it was raised to 5d., and in 18785 to 5d. in 
the pound.) 


Acoustics and the far.—It has been arrange! 
that Prof. M Kendrick, as j resident of the physiolo- 
gio il section at the mectiay of the British Medica! 
Association in Bath, will give an address on the 
recent progress of acoustics, more. especially as 
regards the mechanism of the ear, 


Avua. 9, 1878. 
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THE ECLIPSE OF THE SUN. 


T* eclipse of 1878, if we may judge 

from the meagre details that have 
reached us, promises to give rise to a con- 
siderable amount of discussion. It appears 
certain the phenomena witnessed were in 
many respects different to those seen in 
1871 —80 different, in fact, that a wonderful 
change must have taken place in our great 
luminary since that date. It is, however, 
not impossible that some of the effects 
may have been seen to greater advantage, and 
perhaps with a nearer approximation to 
accuracy, by means either of new instru- 
ments or recent improvements in old ones. 
Until we have full details, speculation as to 
the nature of the phenomena would be out 
of pee because practically of little value, 
and we must, therefore, content ourselves 
with a brief record of what has been trans- 
mitted by the cable. As usual, the mes- 
sages are slightly “ mixed,” but a few points 
are perfectly clearand unmistakable. First, 
the eclipse has been satisfactorily observed 
at every station in America, and although 
these were few, they were fortunately in 
places where the atmosphere is usually 
clear, and on this occasion the weather was 
all that could be desired. Drawing a line 
to represent the path of the shadow over the 
earth, the narrow “ belt of totality,” as we 
may call it, passes from the north-western 
corner of North America, down the Pacific 
side of the Continent, and curves off through 
the Gulf. The time was favourable, and 
a very large body of skilled observers, 
American and European, were ready to 
detect all the features of this grandest of 
natural phenomena. The most important 
fact in connection with this eclipse is, that 
the corona was markedly different from the 
appearances presented in 1869, 1870, and 
1871; the hydrogen was faint, and generally 
invisible, as was the case in 1874. The 
spectroscope shows that the light of the 
corona consists largely of a line in the 
green part of the spectrum, nearly coinci- 
dent with Kirchhoff’s 1474, or the “iron 
line.” For some time it was supposed that 
this light was composed mainly of iron 
vapour, but that supposition, which, it must 
be confessed, was not very probable, was 
disproved by Prof. Young, who, by means 
of a 5 spectroscope, found that 
the coronal line is not identical with that 
supposed to be due to iron. It is doubted 
whether the corona can be vapour at all, 
because comets have been known to pass 
through it without any visible effect upon 
those very light bodies, and it has been 
suggested that the corona is composed of 
an infinitude of minute discrete particles, 
resembling nothing so much as a dust - cloud, 
rendered intensely hot from its proximity 
to the sun. The dust particles are supposed 
by some to be kept away from the sun by a 
repulsive force a supposition acknowledged 
tc be fanciful, but which is not altogether 
impossible. From the telegrams received 
we learn that Mr. Ranyard has been able 
to confirm the theory of Prof. Young; and 
that the radial polarisation observed in 
1871 has been confirmed by Prof. Holden. 
Prof. Newcomb and his party made a care- 
ful search for dark lines in the corona, 
but found none, and Prof. Young also tele- 
graphs that at Denver no lines were ob- 
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served in the ultra-violet. Prof. Draper, 
who used a Rutherford “grating,” two 
inches square, ruled with over 17,000 lines 
to the inch,and Mr. Lockyer, who employed 
a small grating and an ordinary pocket 
camera, both obtained photographs of the 
corona, and obtained a continuous spectrum, 
while, in ordinary spectroscopes, the bright 
lines usually seen were altogether absent. 
Mr. Lockyer did not see any rings, and it is 
probable, therefore, that the substance 
which gives rise to the continuous spectrum 
is not that which produces any of the lines. 
The corona was small, of a pearly lustre, 
and the indications of definite structure 
were limited to two portions. As seen 
at Wyoming, the corona was markedly 
different from the phenomena observed in 
1869, 70, and 71, and will probably be con- 
sidered to demonstrate the changeableness 
of flickering lights reflected through clouds 
of metallic vapours, or the variability and 
instability of the sun’s light when reflected 
though thousands of miles of its outer atmo- 
sphere. We have said enough to show that 
the eclipse of 1878 will afford the substance 
for many doubtless valuable papers, and 
some interesting discussion, at the meetings 
of the Royal Astronomical Society ; and it is 
certain the next opportunity will be readily 
seized upon for the purpose of making fur- 
ther observations. Itis noteworthy, how- 
ever, that some of the cablegrams, as they 
are called, tell us of the discovery of an 
intra- mercurial planet Watson's Vulcan 
the R. A. of which is given as 8h. 26m., and N. 
declination 18°. There was, however, no 
chromosphere to speak of, and the only 
prominence was like the “horn” of 1868, 
but very dim. Mr. Edison's tasimeter 
was brought into work, being connected to 
a Thomson galvanometer, the index of 
which was put at zero. The telescope 
carrying the tasimeter was pointed several 
degrees from the sun, with the result that 
the instrument indicated heat in the 
corona—the point of light leaving the 
scale rapidly when the corona was brought 
upon the fine slit protecting the micro- 
tasimeter. Every facility has been afforded 
the observers by the United States Govern- 
ment and the railway companies, and the 
full reports we may expect to receive will 
doubtless add much to our knowledge of 
the sun, or at least point out better methods 
of observing eclipses. 


NEW YORK ELEVATED RAILROAD. 


HE indictment has been preferred 
against the New York Elevated Rail- 
road, and it is new on its public trial. Some 
of the doctors, or we may say the medical 
world of the Empire City, have produced a 
tremendous bill against it, and, on the 
other hand, Mr. Edison has been employed 
to inquire into and to determine the cause 
of the noises complained of in Sixth- 
avenue. New York, it will be remembered, 
is built upon an island much longer than it 
is broad, and the business parts of the city 
may be said to be situated at one end. The 
majority of the populace are obliged to live 
a considerable distance from their labours, 
and it is, therefore, a matter of much im- 
portance to them that there should be no 
hindrance to the utilisation of any means 
of obtaining rapid transport from one part 
of the city to another. For this reason the 
New Yorkers tolerated the existence of 
tramways in their streets, although the 
rails were a source of great annoyance to 
the drivers of private carriages and trades- 
men’s carts. The tramway system, which 
is, perhaps, better developed there than in 
any other city in the world, has been voted 
too slow, and, in spite of some opposition, 
an elevated railway has been erected. We 
should, more properly speaking, say that 
elevated railroads have been erected, for 
there are separate companies. We have 


long been familiar with elevated railroads 
in London, and are well acquainted with the 
advantages, as well as the fumes, of under- 
ground roads, but we have nothing like the 
elevated .railroads of New York, which are 
carried on girders supported by posts 
through the main streets of the city. About 
140 doctors, residing in the streets through 
which the Metropolitan (Elevated) Railroad 
passes, have memorialised the Grand Jury 
of New York to indict the road as a 
nuisance, or to compel something to be done 
to abate the rumbling and noise of the 
passing trains. It may be assumed that the 
noise of trains passing on such a road as 
that employed for the purpose in New York 
is excessive; for it exceeds anything of the 
kind with which we are acquainted. The 
engineers adopted methods of erecting 
ironwork with which they were familiar, 
and having taken no steps to deaden the 
effects of vibration, the result may be 
readily imagined. The greater portion of 
the road consists of lattice work, with 
numerous rods of iron, about 8ft. long, 
which are set into vibration whenever a 
train passes. The result is a sound resem- 
bling that which would be produced bya 
number of gigantic, but untuned, Molian 
harps. The petitioning doctors declare 
that it disturbs all mental processes, and 
interrupts all common conversation near 
the line of the route, during the continuous 
passage of the trains; but they spoil their 
case by attributing to the railway the pro- 
motion of diseases with which it cannot have 
anything to do. It may produce perverted 
mental action, but to say that perverted 
moral action is promoted by the noise of 
the railway is surely rather the outcome of 

erverted imagination than of sober sense. 
Cerebral exhaustion, hysteria, paralysis, 
meningitis, and decay of nutrition are 
among the terrible maladies which, accord- 
ing to these New Tork doctors, must be 
largely promoted among the population 
exposed to the influence of the railway, 
while, to some, the alternative will be deaf- 
ness, dementia, or death. One might have 
thought that the “ alternative ” would have 
been to remove from the district; but no, 
the residents in the neighbourhood are to 
have meningitis or paralysis, or, as an 
alternative deafness or dementia. The 
grand jury was happily composed of men 
possessing common sense; who, after in- 
vestigating the matter, and finding that the 
officers of the road were doing all they 
could to remedy the nuisance, declined to 
be alarmed by the gloomy predictions of 
the doctors, and refused to indict the line 
as a nuisance. 

Although there is no reason to fear the 
results predicted by the doctors, there is 
ample reason for demanding that if any- 
thing can be done to decrease the noise it 
should be done, and the proprietors of the 
line have taken a wise course in requesting 
Mr. Edison to examine into the cause. 
That gentleman has 1 set to work in 
a systematic manner, and has employed a 
modification of Scott’s phonautograph for 
analysing the character of the various 
sounds, records of which he has taken 
during about a hundred journeys on the 
line. He intends subsequently to emplo 
the phonograph, and in a fortnight will 
have “an accurate chart of every sound that 
is now loose in Sixth-avenue.” Then he will 
divide the “comprehensive noise“ of the road 
into a hundred fa and say, specifically, 
so many parts of the noise arise from this, 
so many from that, and so many from the 
other; and then the engineers will be 
left to find a remedy, which Mr. Edison 
thinks will present no difficulty. Seeing, 
however, that the engineers made the rail- 
way in such a manner that it was sure to 
make a terrible din, it may ultimately be 
found necessary to call in some one else to 
teach the officials how to deaden sound Mr. 


538 


Edison apparently does not intend to 
attempt it. The whole affair is one system 
of large strings, which are put into vibra- 
tion every time a train passes; and, as the 
trains follow one another at intervals of 
about two minutes, the din can be better 
imagined than described. There are forty 
iron rods, 8ft. long, between each set of 
posts, which, with their connecting girders, 
themselves assist in maintaining the vibra- 
tion when once started. The sleepers being 
of pine are, says Mr. Edison, unable to hold 
the bolts, and so the rails at numerous 
places have sprung from their position. In 
some places the hand can be placed between 
the rail and the ties. This looseness of the 
permanent way creats other sounds—the 
erpetual banging of the wheels on the 
oose rails, and the deep murmurs of the 
strings, producing effects that are anything 
but agreeable. Steps have, however, been 
taken to deaden'the sound by placing pieces 
of tarred felt beneath the ties, where they 
rest on the iron structure; washers of 
rubber have been placed between the heads 
of the bolts and the iron rail, as well as 
between the heads of the rails; and blocks 
of timber have been wedged between the 
rails and the huge balk of wood that serves 
asa guard rail. In another part, felt has 
been placed under the wooden sleepers, and 
between the rail and the guard, whilst a 
thick curtain of the same material has been 
passed under the iron beams and tacked to 
tlie guard rail at each side of the line. The 
actual road has thus been muffled, and the 
noise has been considerably reduced; but, 
as Mr. Edison has been consulted, the engi- 
neers will probably await the issue of his 
report before carrying out any comprehen- 
sive scheme over the whole line. Since the 
road was opened, about 35, 000 passengers 
have been carried daily, at least, so it is 
stated; but much of the crowding is pro- 
bably due to the novelty of the new 
method of conveyance. The car-drivers on 
the tracks running beneath the railway 
complain that steam is frequently blown 
off just as the train passes over a car, 
that live coals fall on the horses, and that 
sometimes heavy coupling-irons have fallen 
from the line and injured persons under- 
neath. Those are much more serious 
charges than the probability of acquiring 
hysteria or developing a “decay of nutri- 
tion,” but the New York engineers will 
show anything but the cuteness with which 
they are credited if they cannot devise 
some means of reducing the noise and pre- 
venting the fall of water, cinders, and 
coupling-irons, without shutting out the 
daylight from the street below. The ex- 
perience thus gained in. connection with 
the New York Elevated Railroad will be 
useful to other engineers, for there has been 
some inclination to push the question on, 
«both in London and some provincial towns, 
where quick transit from one part to 
another 1s becoming more and more a 
necessity of the times. 


ELECTRO-MAGNETIC ROTATION OF 
LIQUIDS AND PROJECTION OF THE 
PHENOMENA. 

(M. BERTIN, in Journal de Physique.) 


I. art of projection must be about as old as 

instruction in experimental physics. P. 
Kircher projected the images of the magic 
lantern. Newton projected the solar spectrum, 
but that is nearly all that one sees figuring in the 
plates of Abbé Nollet’s “ Physique.” This was 
not enough; as physics developed the pheno- 
mena studied became more complicated and 
more difficult to project, and it is only in recent 
years that the art of projection has come abreast 
of all the requirements of our public lectures. It 
would be an injustice not to say that M. Soleil, 
senior, has been the initiator of this great 
progress. 
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To project, light is needed—plenty of light. 
Formerly there was only the sun, and it was 
not always to be had. The Carcel lamp was 
insufficient; the gas-burner was not much more 
powerful, and projections without the sun were 
nearly impossible. Foucault, therefore, did an 
immense public service when, taking up the old 
experiment of Davy, he substituted for the un- 
wholesome merourial carbons of the English 
physicist crayons of retort carbon, thus making 
possible the use of the electric light. When 
later he devised the regulator, which gives 
fixity to the luminous point, it may be said with 
truth that he was really the inventor of the 
electric lamp. 

But this so powerful luminous source requires 
a battery of at least fifty elements, or a 
magneto-electric machine. On this account it 
is reserved for large scientific establishments. 
Happily, it may be replaced in most cases by the 
Drummond lamp, which, since the substitution 
of ordinary coal gas for hydrogen, has become 
very convenient and inexpensive to use. 

It is regretable that the intensities of the 
various luminous sources used by physicists 
have never been systematically compared. 
Pictet has told us that the Carcel lamp is equal 
to seven candles. The moderator lamp, large 
model, is nearly in the same case, though it 
burns a little more oil (46gr. instead of 42gr.) 
According to Pictet a gas-burner, with glass 
chimney, has the same intensity, but on forcing 
the flame this intensity may be raised one-half. 
I have also found that the Drummond lamp 
was equal to nearly 15 Carcels, but that this in- 
tensity might be raised to 24 by forcing the 
oxygen jet, so as to render the flame noisy—a 
circumstance, however, which is to be avoided. 
On the other hand, the “Alliance” magneto- 
electric machines are warranted to furnish a 
light equal to 250 Carcels, so that the 
Drummond lamp is equal to only the seven- 
teenth part of the electric lamp. Lastly, I find, 
in the bulletin de la Société d' Encouragement for 
1845, that, according to M. Fizeau, the photo- 
graphic power of the electric lamp of mean in- 
tensity must be nearly a fourth of that of the 
gun. In absence of direct experiments suppose 
it is the same for the light, and we may draw 
up the following table of intensities of different 
luminous sources :— 


Star candle (5 to the pound) 


1 


Carcel lamp of Pictet, or moderato ý 

lamp, large model. ie 8 1 
Gas-burner with glass chimney, ordi- 

nary fla me pai bea ea xa 
Gas-burner with glass chimney, forced 

flame na ve m Zaz 1} 
Drummond light, regulated to the ordi- 

nary state vsi 8 a aga 15 
Drummond light, regulated to the 

noisy state is iai sik 24 
Electric light of Alliance machines 250 
Solar light Šis 1,000 


The experiments we have to describe were 
made with the Drummond light. Though its 
intensity represents only 6 per cent. of that of 
the electric lamp, it is still sufficient for projec- 
tion, even in a hall which still remains suff. 
ciently lighted for one to be able to write easily. 

At first objects were projected which were in 
a vertical plane, but many phenomena occur in 
a horizontal plane, and it is desirable to pro- 
ject them too. Such is the deflection of the 
galvanometer by M. Duboscq, exhibited to the 
Société de Physique, on 7th Jan., 1876—an appa- 
ratus which he had made in 1866, and which 
perfectly fulfilled this object. He then pro- 
jected various phenomena of optics, magnetism, 
and electricity, a galvanometer of great sensi- 
bility, and more recently M. Arago's pheno- 
mena of magnetism in motion, and the mercu- 
rial waves of the brothers Weber. As he was 
in search of phenomena to project, I indicated 
to him the electro-magnetic rotations of liquids. 
It seems to me they are still little known—cer- 
tainly less than they deserve to be. I believe, 
therefore, it will be useful here to present 
shortly the theory of them, along with a 
description. 

Only one method has been used hitherto in 
lectures on physics for showing the electro- 
dynamic or electro-magnetic rotation of 
currents. It consists in taking for movable 
current a copper wire capable of turning about 
its middle part. The electricity which traverses 
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this conductor being solicited to move perpen- 
dicularly to the wire, and not being able to 
escape, since it is insulated, carries the wire with 
it in its movement. But it may be asked what 
would happen if the electricity could move in all 
directions on a conducting surface—if, e.g., the 
wire were replaced by a vessel, a small inverted 
cauldron of copper, capable of turning on a 
point at its middle? It seems that the elec- 
tricity must obey the impulsion it receives, and 
move on the conducting surface, leaving the 
vessel unmoved. But it is not so; the vessel 
turns with the same facility as the linear con- 
ductor. The electricity, they, must experience 
from the conductor a certain resistance which 
does not allow it to move without involving it in 
its movement, and accordingly one cannot see 
why liquids might not turn as well as solid 
bodies. 

It was, no doubt, considerations of this kind 
which determined Sir Humphrey Davy, in 1823, 
to produce electro-magnetic rotation of mercury. 
He succeeded perfectly in it by passing a strong 
current through mercury by two wires perpen 
dicular to the surface, and placing the liquid 
between the opposite poles of two strong 
magnets. The mercury began to turn in con- 
trary directions about the two wires. 

It may be asked if mercury is a liquid well 
chosen to demonstrate electro-magnetic rota- 
tions. The motor force being due to the re- 
sistance of the conductor, it is desirable to in- 
crease this resistance; on the other hand, the 
accelerating force being in inverse ratio of the 
mass to be moved, it is desirable to diminish 
this mass. From both points of view, aqueous 
solutions are more suitable than mercury, since 
they are at once more resistant and Jess dense. 
The experiment of Davy, then, may be easily 
repeated with acidulated water, and the fol- 
lowing is how we have succeeded in projecting 
it:—The Drummond lamp sends a bundle of 
rays, rendered slightly convergent, upon the 
inclined glass of the Duboscq apparatus. This 
bundle is sent vertically to the illuminating 
lens which is placed horizontally over the glass. 
It then passes through a hollow electro-magnet, 
and traverses the glass bottom of a vessel 
placed on the electro-magnet, to arrive at the 
projection-bar and the total-reflection prism, 
which sends it to the screen. In the vessel is 
placed some acidulated water (nh sulphuric acid 
and +} nitric acid). The current of two Bunsen 
elements is passed into it by means of two 
platinum wires curved back vertically and im- 
mersed in the water, and at one-third of the 
diameter of the vessel from the sides. The 
direction of the current can be changed at will 
with a commutator. If the electro-magnet is 
excited by a second battery of four elements, 
the liquid is seen to turn in opposite directions 
round the two electrodes; its rotation is reu- 
dered very apparent by means of a little 
lycopodium sprinkled on the surface. 

But Davy’s experiment is a complicated case. 
Phenomena much more simple will be observed 
on placing the liquid (acidulated water or sul- 
phate of copper) in an annular vessel. The 
upparatus which I have made known * for re- 
peating these experiments is open to varied 
combinations. Most of the effects may be 
projected by placing on the illuminating lens 
of the Duboscq apparatus an annular vessel, 
with glass bottom and sides of copper, in which 
the liquid is placed; this is decomposed with a 
battery of four elements. A cylindrical magnet 
may be introduced by the end into the central 
ring so that the liquid will be sometimes under 
the magnet, sometimes between the two poles. 
The rotation takes place with great rapidity, 
and it is rendered visible by means of lycopo- 
dium powder strewed on the liquid. 

These phenomena are easily explained. Sup- 
pose that the magnetj}has its austral pole down- 
wards, and at first above the liquid, and let us 
remember that this pole drives the current to 
the right of it. If the liquid be traversed by 
a centrifugal current, it is necessary that it take 
a left rotation; if by a centripetal, the roti- 
tion will be right, or in the direction of the 
hands of a watch; the change of direction is 
easily worked with a commutator. If the 
magnet bave descended, so that its lower pole 
is under the liquid, the action of this pole will 
change in sign, and that of the upper pole will 


* Annales de Chimie et de Physique,’ sth Series, 
t. xvi., p. 206. 
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not change; but, from being discordant, it 
will become concordant with that of the other 
pole. The liquid will then be seen to turn in 
the opposite direction to that previously, but 
with more rapidity. Since the rotation of the 
liquid changes sign with the position of the 
magnet, it should be nil in certain cases; if it 
be observed attentively it will be seen that this 
occurs when the extremity of the magnet is a 
little below the liquid. The neutral point of 
the magnet is, therefore, very near its oxtremity, 
much nearer than the pole determined by 
Coulomb’s rule. 

In the course of my earlier researches on 
electro-magnetic rotation of liquids I have 
been led to perceive that the interior action of 
a hollow magnet and that of a hollow bobbin, 
polarised in the same manner, act in opposite 
directions—i.e., the introduction of a hollow 
iron core into a hollow bobbin diminishes the 
action this bobbin exercises in its interior. 
XI. de la Rive having contested this law, I have 
made new experiments in order to establish it.* 
The experiment is also easy to project. 

Place on the illuminating lens of the Duboscq 
apparatus an arrangement formed of a hollow 
bobbin containing an iron core, also hollow. In 
its interior is an annular vessel containing 
acidulated water, sprinkled with lycopodium. 
The communications are made so that it is 
easy to send the current of a battery (of four 
elements) at once into the electro-magnet and 
into the vessel. Whenever the current passes, 
the liquid turns, at first weakly; but its rota- 
tion increases considerably if the iron core is 
removed. It diminishes again on the core being 
replaced, and if the dimensions be suitable, it 
will presently stop. 

Such are the three fundamental experiments 
on the electro-magnetic rotation of liquids, and 
it will be seen with what facility they can be 
projected by means of the Duboscq apparatus. 

[The author concludes by remarking on 
some points of theory raised by the experi- 
ments. | 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODdMENT. 

By JOHN WaTsoN WARMAN, 
Associate of the College of Organists, London. 


PART I.—GENERAL TREATMENT IN 


MANUFACTURE. 


k. Hand. It will be seen that the use of 
the Winch is strongly discountenanced by 
Author. An exception may be allowed 
when Gas Engine is used, as the Cranked 
shaft then necessary may be utilised. By 
providing with simple Handle, on the Band 
from Engine shaft being disconnected the 
Hand-blower will at once be furnished, pro- 
vided, of course, the resistance be not too great 
owing to size of Feeders; if only designed for 
emergency it will be sufficient to make the 
Handle long enough for two men to stand side 
by side at; if otherwise, two or more separate 
Crank shafts must be used, or power Cog- 
wheels employed. 


]. COMPARISON or THE VARIOUS MACHINES. 
Perhaps the most practical way to indicate the 
best sélection of a Motor in all cases will be by 
naming each kind of Organ, and with it a suit- 
able Blower; this I have accordingly done, and 
believe it may safely be relied on. 


m. For a Small Organ chiefly for practise. 
Weight very permissible. 

For a Larger Organ (say over 9 Stops Sound- 
ing size), chiefly for practice. Gas, if much 
used; Water, if little used. 

For a Small Chamber or Drawing-room 
Organ, used not very frequently. Hand, 
Weight, or Water. 

For a Large Chamber or Drawing-room 
Organ, used not very frequently. Hand, Gas, 
or Water. 

For a Large Chamber or Drawing-room 
Organ, used frequently. Hand or Gas. 

For a Church or other ordinary place of 
Worship. Gas, if daily service. If weekly ser- 
vice it becomes a question between outlay and 
convenience for gas, cost, and reliability of 


water supply, and cost and usefulness of 
blowiet. If O large enough to demand 
two of latter, and firsc outlay can be borne, and 
the motor properly housed and inaudible, better 
use Gas. The cleaning and attention necessary, 
however, must not be forgotten, and the cost of 
this will be a palpable item. 

For a Cathedral. Gas decidedly, Steam in no 


case. 

For Concert Org. Steam, if already possessed 
or required for other purposes. Otherwise Gas, 
unless not often used; then may use Water, 

rovided the necessary conditions (see 20, q.) can 
e secured. 


n. The above assumes for Water a pressyre 
of not less than 25lb., demanding a fall of, say, 
65ft. 

For PRECITSR STRUCTURE AND ARRANGE- 
MENT see end of last week’s article, p. 516. 


TABLE OF POWERS. 

o. I will now give a Table showing the 
amount of Horse-power necessary with Organs 
of given size; at the same time it must be con- 
fessed this is a matter of great difficulty, and the 
figures are put forward with consider able diffi- 
dence ; I have, however, spared no pains to make 
them of real use. One great confusion arises from 
the ambiguous nature of the term Horse-power. 
Thus the Albert Hall Organ, about 111 Sound.- 
Stops, is said to possess Steam Engines giving 
an aggregate of 21 H.P.; while, as a fact, the 
large Organ (of 63 Registers Sounding-size) 
erected for Mr. T. Spratt, at his residence in 
Vassall-road, S.W., had at first but a 4 H.P. 
Hugon attached, and yet a very large portion of 
the Organ could be used. It is true the former 
Instrument is very heavily winded, and has 
besides a great number of powerful Pneumatic 
motors; but still, allowing for this, the discre- 
pancy is excessive. 

p. The Horse-powers following are all real— 
that is, indicated, if necessary. 
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q. See exact method of calulating Sounding- 
size. (15, v and 16 g.) 
r. It must be understood that the above are 


Ann. de Chim. ot de Phys.,“ 4th Series, t. xvi., p.70. | in all cases supposed to be running at Full 


t All richts reserved, 


power or thereabouts; the Gas with 30 Ezplo- 


stons per minute, and the Water with 30 Strokes 
per minute, and at pressure of 40lb. per inch. 


g. It is necessary to add that the last-men. 
tioned strength can in no way be relied on as 
procurable, but that 30lb. may be considered as 
claimable; when as much as this, or, at all 
events, say 25lb., cannot be guaranteed, Water 
may be considered for Bellows-blowing abso- 
lutely out of question. 


t. It must be understood that the foregoing 
Table is constructed as assuming that the 
Bellows will be of size as laid down in Bellows 
Table (see 15, v.), and with all proper allowance 
of Pneumatics, and it will be seen that the ratio 
of H.P. to number of Registers increases rapidly 
to allow for latter. Thus a 30 Stop Organ may 
often be without Pneumatic, but a 50 Stop In- 
strument would be sure to have at least one; 
therefore 10 sq. feet extra is enjoined. A 70 
Stop Organ will be certain to have a great deal 
of Pneumatic actuation; therefore, instead of 
being a little over 1 Horse (the ratio from 30 
Stops), it is of 2 Horse. 


u. With regard to Manual Power it will, I 
think, be quite safe to reckon on mean or strong 
youth as one-third of a horse, and allow Blow- 
ing Handles accordingly. Thus, 21 Stops 
Sound.-size and under may have one Handle, 
and so on—only that it may be laid down that, 
where there is no Pneumatic, one Bellows 
Handle, with an adult blowist, will supply. a 
Sounding-size of 25 Stops, but no more. Thus 
30 Stops Sounding-size must have Two Handles, 
and 50 will have Three. 


v. Remember that the Table is, throughout, at 
Minimum of Power, and where funds are ample 
(even with 40lb. pressure if using Water), it 
will be safer to allowa little more. Thus, the 
Melbourne Town Hall Organ, by Hill, which 
had a Sonnding-size of only 73 Registers, re- 
quired, as a fact, 12 men to blow comfortably ; 
it is true that Instrument was exceptionally 
copiously winded. The Organ is now driven 
by three of Joy’s Patent Hydraulics, but what 
is their exact power I do not know. 


2 BOOKS ON THE ORGAN. 
See WEITERS. 


sees BORROWING: ALL METHODS. 
(Construe with SOUNDBOARDS.) 


w. By this is meant the making of one Pipe 
serve for two Stops, by whatever particular 
method that service is accomplished. It is as 
well first to remark that, as the Pipe must 
under all such circumstances retain its charac- 
ter of tone in both cases, and will not, or at 
least ought not, io receive any accession of 
volume when either or both Stops are drawn, it 
will be manifest that the plan of Borrowing is in 
iteelf, and, as it were fundamentally, a make- 
shift; nevertheless, as will be presently shown, 
it may, with due care and judgment exercised 
in the Extent, Method, and particular Portions 
treated, be not only effective, but really 
valuable. 

x. Borrowing may be divided broadly into 
two orders—viz., AUXILIARY and PRIMART. The 
former is where some non-essential portion of a 
Stop or Clavier is so furnished; as in the 
grooving into Stopt Diap. of a Ten C Dulc., or 
a Swell man. acting below Gam. G on the Choir 
ora portion of Great. The latter is where some 
essential portion or the whole of a Stop or 
Clavier is thus obtained, as in example given a 
little on (see also 127, e.). Both methods will be 
now considered, as in the first laying out of an 
Organ it will be obviously necessary to know 
and make provision for all the Borrowings ; both 
Room, Size of Soundboard, Structure, and Size 
of Bellows (see 15, r.) being involved. 


% ADVISABILITY. 


y. Although the legitimacy of a moderate 
Borrowing, with proper precautions, may be 
almost assumed, yet, as it is the object of this 
work to convey as much information as is prac- 
tically possible, the reasons for considering 
Borrowing as advisable—under proper regula- 
tions—will be here touched on. 


z. We first take AUXILIARY BoRBowING 
The most usual purpose for which this is em- 
ployed is the completion of some Register that 
stops short at some little distance from bottom, 
generally at Ten C, though sometimes Gamut 
G, and occasionally Ten F or Fid. G; this latter 
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can, however, only be strictly regarded as/| resting on a 2in. square-fronted shoe. The case 


Primary Borrowing. 


[22, a.] The perfect legitimacy and effec- 
tiveness of this treatment a very few words 
will demonstrate: we will suppose an average 
Great Manual of, say, 10 Stops. The Open 
Diap. will, of course, as a rule, go through (see, 
however, Dep. of SpxciFicaTIons) ; its Pipes 
will be valuable for Front, for supplying Prin- 
cipal of Pedale, for asserting the dignity of the 
Great Man. throughout, &c. The Stopt Diap. or 
Clarabella will always also go through; a soft 
Bass throughout is necessary, and the Covered 
wood so admirably thickens the Open Diap., 
and this, too, at a moderate cost. But now, if 
there be a second Open 8ft. Stop, circumstances 
are widely different: first, supposing Augmen- 
tation of Treble to be necessary, the stopping 
at Ten C does certainly, to a certain extent, 
assist this; secondly, a certain amount of 
attenuation downwards undoubtedly renders 
the Manual more fit for supplementing the 
Pedale (see Dep. of Sprciri.); thirdly, inde- 
pendent Pedale Stops are far preferable tu com- 
pletion of all Manual Stops, and when one must 
be sacrificed it should undoubtedly be the 
latter (see Deport.idem). The Pipes are large 
and expensive (Dulciana is charged by some 
Pipe-makers as much as Open Diap.); when 
procured there is a difficulty in placing them; 
they are very often not wanted in front, and, 
if they are, great care is required in arranging 
so that the difference of scale be not detrimental 
to the Design; and when all is done there is 
Tange of robbing the groove of the Sound- 
board. 


b. It will be manifest that in such a case as 
this the completion by grooving into the Bass of 
some other Register is very valuable ; the second 
Open Stop being obviously of great value in the 
Treble. If a Dulciana it is delightful with Flute 
or other combinations—if a Viol d’Amour it 
makes an excellent Solo Stop, &c., &c.; but it 
will be evident that if the sounds cease at Ten C 
the usefulness of the Register will be much re- 
stricted, if not seriously injured. Now, the old 
way of meeting the difficulty was by cutting—at 
such a point as to continue the incomplete 
Register—the Slider of some stop appropriate 
for such continuation, generally the Stopt Dia- 
pason ; but this method has these very serious 
disadvantages: 1. It increases the labour of the 
player, for he has an additional Knob to look 
after. 2. The Slider is increased in breadth. 
3. It is weakened. 4. The labour of cutting 
the Slider is involved, besides that of the addi- 
tional Draw-action, (the additional work of 
Grooving, if Borrowing be adopted, is, asa rule, 
much less than these two combined). 5. A fetter 
is involved in setting out the Soundboard, for 
there must at the point of junction be a certain 
amount of space or land between the holes (see 
Dep. of SOUNDBOARD). 


(To be continued.) 


HOW TO MAKE A PIANOFORTE.—IV. 


1 fall and back-piece are in. thick, and 
project sufficiently beyond the cheek to 
allow of the edges being rounded; the front 
ok the fall thus answering as a lift. The flap, 
B, Fig. 1, will be hinged far enough back to 
give it the 1 TER of a panel, especially if 
the bottom of the lock-board is moulded as seen 
in diagram. It will also greatly improve the 
appearance if the back-piece is mounted with a 
2in. ogee moulding, which may be shaped in 
lin. walnut, backed with pine. The top and 
bottom doors, C and D, Fig. 1, are simple 
framework, dowelled or tenoned together, the 
bottom door being fitted between false styles, 
E, to facilitate its 1 between the truss 
legs, and is panelled with gin. walnut The top 

door is carried to inside the ends, which will 
look better if thickened at the front to match 
the cheeks; it also can be finished with panel 
and sconces, as in diagram, or with a fret and 
silk, according to taste. It forms a very effec- 
tive swell if the panels of both doors are 
divided longitudi , and hinged so as to open 
and close with pedal action. The top is a lin. 
board projecting about zin. all round to allow 
a thumb moulding. The legs most suitable to 
the style of case are either plain, bracket, or 
pillar, and drop, as shown in Fig. 2, either 


work is now complete. The next task will be 
fitting the action, or as it is termed “ finish- 
ing.” For this purpose it will be necessary for 
the operator to provide himself with a set of 
16in. keys to match the size of key-bottom ; 
they may be bought at from 38s. to £3, 
according to quality, and also a set of action 
or “small” work. This will consist of a set 
each of hoppers, levers, stickers, dampers 
(Collard’s), and hammers, together with a 
hammer rail, and a socket rail, for the damper 
wires to work in, costing altogether about 
£2 2s. A check action would cost very little 
more, but would require considerably greater 
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care in putting tog ther but, as it is, if pro- 
perly regulated, a very great improvement 
both to tone and touch. A simple and at the 
same time very effective check action will be 
described further on. In finishing, the keys 
are first prepared ; a line ruled across them from 
5iin. behind the centre pin of the two outside 
A’s will show the position of the front of the 
hopper mortice. To make sure of keeping the 
mertice in the centre it will be advisable to 
gauge from each side, the morticing being done 
with a zin. chisel. Two other lines will also 
be necessary to guide the boring for the touch 
leads, the first about lin. in front of the hopper 
mortice, the other as near the end of the key 


centre-bit (the hole being about 1-16in. larger), 
melted lead can then be poured in, which 
must be punched when cool, to make it fit 
the hole tightly, as otherwise it would rattle. 
The key-frame can then be clothed ; a round 
centre cloth of firm texture, about zin. diameter, 
is required for the centre pins. This may be 
shaped with a gun-punch forthe front pins; from 
3 to 5 slips of ordinary baize will be necessary 
for each row of key-pins; or, if preferred, a 
set of key baizes may be bought, ready for 
fixing, at the cost of a mere trifle, from the 
small work makers. At the back rail, for the 
key to fall on, are put 2 slips of baize, the front 
edge being protected by a groove made to re- 
ceive them. The keys are now ready for 
easing. This will require a small flat and a 
rat-tail file for the square and round holes. 
These holes must be filed till the key will 
gently drop to its place without pressure. 


W. H. Davies. 


GRINDING CUTTING TOOLS. 


T= grinding and sharpening of tools forms 
an important item in the accounts of a 
manufactory, which, if not actually entered in 
the books, is nevertheless a mátter of con- 
sideration. Improved methods of performing 
the operations have been introduced, and with 
the employment of machine tools it is natural 
and perhaps necessary that machinery should 
be employed to grind the cutters. Amongst 
recent inventions of this kind we notice that 
of M. F. G. Kreutzberger, of Paris, patented 
in this country by Mr. J. H. Johnson. It re- 
lates chiefly to a method of grinding rotary 
dentated cutters, as for example boring bits, 
rimers, &c., and to the construction of a special 
machine for the purpose. Many machines 
have been constructed with a view to facilitate 
the operation of grinding cr sharpening, but 
they are incapable of accommodating them- 
selves to all the combinations of shapes and 
outlines of the teeth of which this class of tools 
offers such numerous and varied examples. 
Attempts have, however, been made to intro- 
duce mechanical appliances for effecting the 
combined objects, but the pope of con- 
struction having been defective and the 
accessory apparatus wanting in completeness, 
the results obtained have been unsatisfactory, 
which has prevented the general adoption of 
such appliances. This invention, then, has for 
its object rendering machines for grinding or 
sharpening rotatory, dentatory, or serrated 
cutters, applicable to all cases which can occur 
in practice; and this object is attained partly 
by improvements in the mode of grinding or 
sharpening, and by the combination with the 
machine of an apparatus which the inventor 
designates a metal hand, which enables the 
cutters to be presented at an angle by means 
of a system of movable axes, each having an 
independent rotary motion, so as to enable 
conical cutters to be appa to the stone, 
according to the angle of the cones; cutters 
with oblique teeth, according to the obliquity 
of the teeth ; cutters with helical teeth, accord- 
ing to the pitch of the helix ; and cutters with 
curved teeth, according to the mean centre of 
the particular geometrical or irregular ap 
The machine consists of a table, having fixed 
thereon two supports or brackets carrying an 
axis on which is mounted one end of an oscillat- 
ing or adjustable frame, the opposite extremity 
of which is provided with a steel sleeve, in 
which the spindle carrying the grindstone 
works. This spindle is provided at one es- 
tremity with a pulley which receives its 
motion from another pulley mounted upon 4 
transverse shaft driven by any suitable prime 
mover. 
The frame, which is balanced in its position 
parallel to its axis, when moved for adjustment 
or otherwise, slides, in describing an arc of 4 
circle, against a support fixed upon the table, 
and when brought into the most suitable posi- 
tion for effecting the grinding or sharpening 
which it is desired to perform, is secured by 4 
bolt passing through the support and the side 
of the frame, and tightened by a nut. To the 
upper part of the support is jointed a lever 
provided with a counterweight and connected 
to the frame by a rod so as to enable a reci- 


as practicable. They will be bored with a žin. į procating up-and-down motion to be impar 
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to the latter, and to bring it to any required 
position in which it may be fixed to the support 
by means of the bolt and nut. Or after 
loosening the nut, the frame may be moved as 
required in order to cause tke grindstone to 
follow the shape of the cutters to be sharpened. 
A compound slide-rest is provided for the 
facility of adjusting the position of the cutter, 
and of moving it longitudinally during the 
operation of grinding or sharpening. That 
portion of the slide-rest which gives the 
longitudinal motion is provided with a bracket 
or support capable of rotating on a vertical 
axis, and carrying at its upper part a split 
socket, to which is pivoted a split sleeve in- 
closing a spindle fitted at one end with a crank 
handle. The split sleeve is free to turn in the 
socket on the support, and may be placed at 
any required angle, and the spindle is capable 
of rotating in the split sleeve, the two being 
retained in position by a set screw. The other 
extremity of the spindle is provided with a 
split head tarough which is passed a rod 
having a lever arm which carries the cutters to 
be sharpened. This lever arm is capable of 
being raised or lowered at will, and of sliding 
backwards or forwards in the split head on 
the spindle in which it is retained. by a screw. 

The cutter which is placed on a small 
mandrel fixed by screws to the lever arm is 
capable of turning freely upon a smooth part 
provided at the extremity of the mandrel. 
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The lever arm also carries a small pawl which 
is capable of assuming different positions and 
of engaging in the teeth of the cutter so as to 
divide the teeth properly. The cutter may 
thus be brought with facility under the action 
of the grindstone, whatever may be its dimen- 
sions or shape, or the inclination of its teeth, 
and the generating line of the tooth may 
always be brought parallel to the direction of 
the motion of the slide which effects the dis- 
placement of the cutter during the operation 
of sharpening. In order to sharpen cutters 
having a non-perfurated stem, which con- 
sequently cannot be mounted on the mandrel 
or cutter-holder described, it is proposed to em- 
ploy a holder constructed in the following 
manner :—It is composed of three parts, one 
of which (provided with a V-shaped notch) is 
jointed to a second part and secured thereto 
by a screw, whilst the third part consists of a 
spring fixed upon the second part and placed 
with its extremity, which is slightly concave, 
immediately above the V notch in the first 
part. A small eccentric centre is provided 
which supports the centre of the cutter to be 
sharpened, whilst the stem of the latter lies in 
the V notch in the holder, where it is adjusted 
on its true centre. This arrangement is 
applicable to the sharpening of rimers and all 
tools which are not perforated at the centre. 
The sharpening or grinding action takes 
place in a direction at right angles to the cut- 


ting edge—that is to say, every part of the 
grinding disc or stone acte successively on the 
edge of the tooth, whilst the cutter moves 
longitudinally so as to present every portion 
of the tooth in succession to the action of the 
disc orstone. In the case of conical cutters with 
straight teeth, during the sharpening process 
the generating line of the cone is placed 
horizontally, and the grinding disc acts in the 
same direction and in the same manner as 
when operating on a cylindrical cutter. 

The drawing, Fig. 1, is an elevation of the 
machine; Fig. 2 shows the position of disc, D, 
and cutter, R, when the latter is conical with 
inclined teeth; Figs. 3, 4, 5 show different 
positions assumed during the process of 
grinding by a dentated rotating cutter with 
curved teeth. The cutter is first placed on 
the holder on the lever arm, N, and the screw 
that holds the spindle in the split sleeve is 
loosened, when by means of the crank handle, 
M, rotary motion ia imparted to the spindle, 
and consequently to the cutter, R. It will be 
observed that the apparatus carrying the 
cutters is composed of a number of 
which enable the cutter to be brought with 
facility under the action of the grindstone, 
whatever may be its dimensions or shape, or 
the inclination of its teeth, and that the 
generating line of the tooth may always be 
brought parallel to the direction of the motion 
of the carrier, J, which, as before described, 


effects the displacement of the cutter longi- 
tudinally during the operation of grinding or 
sharpening. 


NEW COLOURING MATTERS. 


1 well-known German company of aniline 
makers have recently obtained a patent 
in this country for the production of new 
colouring matters for dyeing and printing. The 
in vention consists first in the production of 
green colouring matters by the action of benzo- 
trichloride on aromatic tertiary amines in the 
presence of metallic chlorides, such as chloride 
of zinc, cadmium, tin, mercury, iron, &c.; 
secondly, in the production of yellow-orange 
and red colouring matters by the action 
of benzotrichloride on phenols, all colouring 
matters produced in such manner being suitable 
for dyeing and printing. Under the name 
‘**benzotrichloride” is to be understood the 
substance to which chemists give the formula 
C,H;CCl,, having an average boiling point of 
215° C., which is obtained by treating the 
vapours of toluol, or chloride of benzyl, with 
chlorine. 

Production of green colouring matters by the 
action of benzotrichloride on aromatic tertiary 
amines :—All so-called aromatic tertiary mona- 
mines, of which bimethyl-aniline (bimethyl- 
phenylamine) and methyldiphenylamine are 
typical compounds, yield by the action of ben- 


zotrichloride, in presence of metallic chlorides, 
green colouring matters, which dye in shades 
similar to methyl-green, although they are not 
identical with them, and also differ in their 
resistance to higher temperatures. The pre- 
sence of metallic chlorides is not absolutely 
necessary for the production of smaller quanti- 
ties of colouring matter, as benzotrichloride 
and the amines alone, if heated together, 
already yield a green colouration, but for the 
production on a manufacturing scale, and for a 
perfect conversion, the addition of chloride is 
needed. In producing the colouring matter 
from bimethyl aniline 3 parts of bimethyl- 
aniline, 2 parts of benzotrichloride, and 14 part 
of dry chloride of zinc are heated in an 
enamelled vessel for 8 hours to 110° C., under 
constant stirring. The product obtained is 
treated by direct steam to distil all volatile 
substances over; the residue is then extracted 
by boiling water. From the filtered solution 
the colouring matter is precipitated by sodic 
chloride. The colouring matter thus obtained 
may be used dissolved in water or spirit directly 
for dyeing and printing. By the same process 
methyldiphenylamine is equally converted into 
a green colouring matter. In working on a 
large scale it is advantageous to moderate the 
very energetic action by adding powdered or 
liquid substances, like sand, salt, or hydrocar- 
bons, that serve to dilute without having any 
chemical action. 

Production of yellow, orange, and red colour- 
ing matters by the action of benzotrichloride on 
phenols :—All so-called phenols, of which 
phenol naphthol and resorcine may be consi- 
dered as typical compounds, if heated with 
benzotrichloride are converted into yellow 
colouring matters, of which the compounds 
derived from phenol or naphthol are very simi- 
lar in their chemical properties to amine, whilst 
the compound derived from resorcin forms a 
substance very similar to fluorescein, yielding 
with bromine, in the same way as fluorescein, 
orange and red coloured products of substitu- 
tion. In producing the latter compound on a 
manufacturing scale, 6 parte of resorcin and 
5 parts of benzotrichloride are heated in an 
enamelled vessel for several hours at a tempera- 
ture from 100° to 120 C. The product of the 
reaction is extracted by means of boiling water, 
and forms a substance similar to fluorescein, 
insoluble in water, soluble in spirit or alkali. 
The solution in alkali diluted with water shows 
also fluorescein, and dyes wool and silk, under 
addition of acids or alum, yellow. If this pro- 
duct, suspended in glacial acetic acid, is treated 
with a solution of bromine in the same solvent, 
and then treated with an excess of water, a 
brominated product is obtained which is soluble 
in alkali with a red colour, and which can be 
purified in the well-known process used for 
eosine, and yields a colouring matter of similar 
properties. 

Benzotrichloride has been exclusively men- 
tioned above as the re-agent, but it is to be par- 
ticularly noted that instead of benzotrichloride 
also the corresponding bromine compound, or 
mixtures of both, may be used, and that also, 
instead of the metallic chlorides mentioned 
above, other metallic compounds may be applied 
to accelerate the reaction. 

Of the tertiary aromatic bases, yielding the 
characteristic reaction with benzotrichloride, 
only those have been mentioned above that are 
at present actually commercially produced, as 
bimethyle-aniline and methylediphenylamine, 
and also of the phenols only phenol, naphthol, 
and resorcin have been mentioned as being now 
available to manufacturing chemists; but it is 
to be distinctly understood that the present 
invention includes as well the use of the corre- 
sponding ethylated bases as well as the homo- 
logues of phenol and the isomeric compounds 
of resorcin, as they all yield colouring matter 
with benzotrichloride. The proportions given 
may be varied within considerable limits. 


THE “TRIPLEX” OR “HESPERUS 
STAR” LAMP. 


Ta: „Triplex or ‘“‘ Hesperus Star Lamp, 

just brought out by Messrs. Jones and Willis, 
of Eustou-road, London, and Temple-row, Birming- 
ham, will certainly find favour with all in search 
of a lamp which gives an exceedingly good light at 
an economical cost. The lamp has three wicks, 
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arranged, after quite a novel fashion, in a triangular 
form—each wick, however, being supplied with a 
separate elevating screw. Thethree flames are quite 
distinct, but the combined light is the most brillia iant 
we have yet seen. The illuminating power is 
asserted to be equal to 45 sperm candles, as demon- 
strated by Professor Pepper. It is thus the most 
powerful lamp yet brought before the public. The 
consumption of oil is 1 pint in 5 hours, being very 
small in proportion to the great amount of light 
given. For domestic use, as a table lamp, it has 
also another great advantage—viz., the heat only 
rises 1° per hour in a room of 1,550 cubic feet. The 
experiment establishing this fact was, we are 
assured by the makers, tried in July, when the 
temperature was 75 in the shade. We believe the 
manufacturers, who are well known as eccle- 
siastical art metal-workera, were induced to devote 
their attention to this matter, in the first instance, 
on account of the difficulty in obtaining a sufficiently 
powerful paraffin lamp for churches and other build- 
ings where gas could not be used. One great saving 
in such cases with the Triplex is, that it requires 
fewer fittings than any other lamp—for instance, 
four triplex lamps would give nearly as much light 
as eight duplex lamps; therefore a4 arm pendant 
could be substituted for one of 8-arms fitted with 
duplex lamps, thus saving the coat of the four addi- 
tional arms, and the trouble of attending to eight 
lamps instead of four. 


HOW TO USE A FILE.“ 
By JosHua ROSE, M.E. 


1 excellence of a piece of work operated upon 

by a file is only limited by the skilfulness of 
the operator, because a file can be made of any re- 
quired form and size, and the quantity of metal it 
will cut away and the location of tbe same may be 
varied at will; hence it is evident that it is possible 
to perform with the file every cutting operation 
assignable to steel tools. 

The legitimate use of the file may be classed under 
four headings: 1. The removal of surplus metal. 2. 
To correct errors in the truth of work that has been 
operated upon by such machine tools as the planer 
and shaper. 3. The production of small intricate or 
irregular forms. 4. To fit work together more 
accurately than can be done by the use of other 
tools. With reference to the first, the domain of 
the file has of late years been greatly circumscribed 
by the introduction of special machines which will 
finish small work sufficiently accurate to render sub- 
sequent filing nnnecessary. As a correcting process, 
however, filing still maintains a pre-eminent pesition 
from the fact that no other tool can be so delicately 
or minutely applied, and it is found that work 
produced by special or other machine tools, though 
sufficiently true for ordinary purposes, yet require 
correction in all cases where the utmost attainable 
exactitude and smoothness are required. One of the 
main reasons for this is to be found in the fact that work 
to be operated upon in special machines requires to be 
held or clamped firmly, and as a result is almost in- 
evitably sprung. Another reason is that in filing, 
the work, unclamped and therefore unsprung, may 
be tried to its place or to gauge, &c., and any 
detectable error remedied. On large work this is 
especially the case, and for this reason the file is 
almost the only finishing tool. In the production of 
small, intricate, or irregular forms, the file is either 
used to originate a cutter or tool to be used in a 
machine tool, or if but few of the pieccs are 
required, it is applied direct to get out the work, 
machine tools being employed to rough the work out 
somewhat near to the required shape. 

It is always desirable that the surface to be filed 
should lie horizontally level, and for ordinary work 
the face to be filed shonld be about the same height 
as the operator’s elbow. If the work is large and 
requires a long reach, it is better to be lower, while 
if it is very small, so that but little pressure is re- 
quired upon the file, it may be placed higher, £o as 
to render less stooping necessary, aud the eye may 
be able to add its scrutiny to the gense of feeling of 
the hand, upon which principally successful practice 
depends. When the work is level with the elbow, 
the first joint of the arm is in a line with the force 
required to push the file, which places less strain 
upon the arm. This is of great consequence in filing 
chipped surfaces or removing a quantity of metal. 

The teeth of a file are unequal in height, and as 
the fle warps in hardening, it is evident that, even 
supposing the operator to move the file in a atraight 
line, the surface filed would not be straight; hence 
files to be used upon flat surfaces should be thickest 
in the middle, and thinner at each end of their 
lengths. This gives to the surface of the teeth tops 
a curve or sweep in the length of the file, so that if it 
should warp slightly in the hardening process, the 
effectis to merely lessen the sweep on one side and in- 
erense it on the other. This is of but little consequence, 
because by altering the height of the respective 
ends of the file to the work, any part of the file may 
be brought into contact with the work, and its action 
located to any required part of the work. If the 
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file is moved in a straight line it will file flat so long 
as the surface is curved ; but if the file is hollow in 
its length, it cannot under any circumstances file a 
flat surface, and one of the greatest objections to 
recut files is that the original curve is not maintained. 
The most expert mechanic, however, cannot move a 
file in a straight line, and the curve of the file 
is usually about sufficient to compensate for the 
variation of the stroke from a horizontal plane. The 
level of the teeth across the file may either be flat or 
slightly rounding, but in no case should it be hollow, 
for in that case the two file edges would cut two 
grooves. 

For convex surfaces a fiat file is usually employed, 
but for cencave surfaces the file must be given a 
convexity greater than the concavity of the work, 80 
that any desired part of the file may be brought into 
contact with the work, notwithstanding a slight 
irregularity in the curve of the file. A round file 
should always be a trifle smaller in diameter than 
the hole it is to be used upon, and before inserting 
it in the hole the eye should be cast along the length 
of the file while the latter is revolved slowly in the 
fingers. By this means we may select the curve in 
the length of the file, and bring it to bear upon the 
work so as to avoid filing the edges away. 

If we closely examine a flat, square, or balf round 
file, we sball find that the cutting edge of the teeth 
does not come fully up at the corner; hence neither 
of them will file a clean corner, but leave it slightly 


condition of that surface has been entirely changed 

In several regions it has been broken as though 
burst by explosive action, though doubtless the real 
process by which such changes were wrought was a 
process of contraction, the crust closing in upon the 


nucleus. 


In other regions we see multitudinous cor- 


rugations, where the semi-plastic crust has ehrivellcd 


up, 80 to speak, upon the contracted nucleus. 


In 


some places mighty slopes can be seen, as in the Sea 
of Serenity (really a great plain) the whole surface 
of which (extending over many hundred thousands 
of square miles) slopes gently downwards on either 
side of a gort of ridge-line, which divides that great 


plain into two nearly equal parts. 


But the most 


characteristic feature ia the existence of enormous 


numbers of craters over the greater part of the moon’s 
surface, which presents an appearance closely re- 
sembling that which would be shown by a pool of 
deep and rather tenacious mud into which hundreds 
of stones had been thrown. 


A theory of the origin 


of this appearance is discussed by me in the August 


number of the Belgravia Magazine. Parts of the 
earth’s surface may at one time have resembled these 
different parts of the moon’s surface, when firat 2 
solid crust was formed, hundreds of millions of years 
ngo. 
region where the action of air and water has not 
removed all traces of the original surface. In some 
places the crust has not only been covered repeatedly 
with deposits of different kinds, but each successive 
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round. To remedy this defect the only plan is to | deposit has been cut through by running water, or 
grind away the edge of the flat or one side of the | heaten away by the long continued action of sea- 
square file, making it smooth, or at least so that the | waves, or in other ways denuded, until not the 


teeth points will meet the corner. Care should be 
taken to select the worst side of the file to grind 
away, and this will. be the side hollowest in its 
length. Sometimes a smooth half round file is used 
to square out a corner, in which case the smoother 
the file the better. 

Safe edge files are those which have one edge left 
without teeth, so that it wil! not cut. the object 
being to enable that edge to be moved against a 
flange or projection of the work without entting it. 
As a rule, however, it will be found that cutting the 
teeth on one side, throws a burr over the edge, and 
it is necessary, unless in very fine piles, to pass the 
ane edge over the grindstone to make it absolutely 
safe. 

In using parallel files for keyways, it is often 
necessary to finish with the end of the file only, 80 
as to take any rounduess in the key way surface. It 
is to be especially noted that by giving the file a 
slight lateral motion at each forward stroke, and 
reversing the direction of that motion, so that the 
file marks cross, there will be less liability for the 
file to pin, and the file will cut more freely, but with 
a lateral motion, from right to left the file cuts 
cleanest. This is because the deepest serrations 
forming the file teeth are diagonal and nearest to 
the end of the file on the left-hand side, hence with a 
motion from right to left there is a partial draw- 
filing motion. For finishing, very light strokes 
sheuld be taken, the cross-filing being done with 
smooth files before the draw-filing is begun, and to 
prevent pinning, a frequent application of chalk 
should bo given to the file teeth. 


CHANGES IN THE MOON.* | 
By RICHARD A. PROCTOR. 


HE moon, with her multitudinous craters, has 
been a favourite subject of study since first the 
telescope was invented ; and yet, perhaps, there are 
few lines of astronomical research which have been 
less profitably pursued. There are not many students 
of astronomy at this moment who would venture to 
express a confident opinion either as to the moon’s 
present condition or as to her past history, and those 
who would are those who know least about the 
subject. It is easy to speak of the moon as a dead 
world, and very likely she is in a sense dead; but if 
tho statement is intended to imply that she resembled 
our own earth when she was a living world, it is 
probably altogether erroneous. It is difficult, when 
we study the moon through a telescope of considerable 
power, to believe that the moon ever resembled the 
earth in being clothed with vegetation, in having 
seas, lakes, and rivers, in being enveloped by an nt- 
mosphere like our own, or in bearing on her surfaco 
many races of living creatures. If wa consider the 
future of our own earth again, we find it very diffi- 
cult to believe that she will ever be like the moon. 
Evenif our atmosphere were in some way rendered as 
rare as that of the moon, if the seas and oceans now 
existing on her surface were withdrawn into her 
interior, if not only all forms of vegctation were de- 
stroyed, but all the masses of vegetable matter now 
existing on the earth were in some way removed, she 
would yet present, from the moon’s distance, an 
aspect entirely different from that which the moon 
presents to us. Unless appearances are altogether 
deceptive, the present surface of the moon isin great 
part the surface with which she was originally 
formed. In many places molten matter has poured 
forth from the interior, and covered the original 
surface. Moreover, unquestionably the original 
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faintest idea of the former aspect even of any single 
deposit, far less of the original crust, can be formed 
from a mere study of the present surface. 


It would be unsafe, however, to assume that the 
moon bas greatly changed since the time when she 
was passing through the same stage of planetary life 
as ourownearth. It may be that when first formed, 
or rather when firat her crust was solidified, the 
moon was in nearly the same general condition as at 
present. We are apt to assume rather too confi- 
dently that, if a planet is not now the abode of life, 
it must once have been so, or will one day become 
such. Our limited range of view does not enable 
us to perceive any purpose which a planet can 
pos-ibly subserve, except to support living 
creatures ; but in reality there may be other purposes 
far more important for which a planet is fitted, 
apart always from the possibility that the idea itself 
of purpose belongs only to our limited conceptions 
of the meaning of the universe. If creatures living 
on a fruit could reason about that fruit, we can 
imagine that they would be apt to regard the support 
of creatures like themselves as the one purpose which 
such fruits could by any possibility fulfil. A bigher 
race of creatnres might still regard the fruit as only 
intended to serve for food in some way or other. 
Yet quite possibly far other purposes might be ful- 
filled by the fruit. For instance, to name only one, 
it might, by falling to the earth, give birth to a 
noble tree, whose wood might be fashioned into 
articles of far more importance to man than the 
mere nourishment which the food could afford him. 


Now the moon is not merely a satellite of the 
earth. She isa planet, circling around the sun as 
the earth and the othor planets do, large enough to 
support more living creatures than exist on the 
entire continent of Asia, and in many respects an 
important member of the solar system. But quite 
possibly she never has been, and certainly it seems 
unlikely that she ever will be, the abode of living 
creatures. Yet, quite apart from the useful light 
she affords us, from her action in producing tides, 
and from other services she renders to us, it may well 
be that, even as a planet, she may have other work 
to do than to support life—work which, with all our 
science, we may be at present no better able to con- 
ceive than an insect could conceive the valne of wood 
for building houses or ships. And possibly, on the 
other band, it may accord quite as well with the plan 
of the universe that planets should occasiomally be 
wasted, as that sends which fall an desert places 
should be wasted. 

I have been led to make these remarks by noting 
the anxious care with which some modern tele- 
scopists are searching for signs of change in the 
moon, with the express object of proving that she is 
not yet a dead world. There is one spot, the floor 
of Plato, a crater some sixty mile sin diameter, which 
they have scrutinised with exceptional care. And 
some among them are satisfied that, as day progresses 
on this crater-floor, the surface darkens, as thong! 
some form of vegetation spread over it, or some 
chemical change took place. Others, however, have 
been hardhearted enough to assert that the sup- 
posed darkening isonly an effect of contrast. Then, 
again, Schmidt, of Athens, who has given the best 
part of his life to the study of the moon, announced 
eleven years ago that a crater enlled Linngus, or 
Linné, had recently disappeared from view; and as 
this crater was certainly five or six miles in 
diameter, and probably deep, when Mädler made his 
map of the moon, it seemed as though some mighty 
voleanic disturbance had taken place, by which either 
the crater had been filled up or its lofty walls bad 
been thrown down. Here again some were cruel 
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enough to point out that Schröter, an older observer 
than Mädler, had seen the crater precisely as it 
now appears, whence it was to be inferred that Bo 
change had taken place. And now Dr. Klein, of 
Köln, informs us that near the centre of the moon’s 
disc a new crater, two or three miles in diameter, 
has formed where none formerly existed. But in photo- 
graphs of the moon taken more than thirteen years 
ago signs of this crater can be traced, which prevent 
us from regarding it as a new formation, though net 
necessarily precluding the idea that a change of some 
sort may have taken place. The evidence for and 
against change is too voluminous for these columns, 
and I would refer the reader curious in sack matters 
to the pages of the August number of the Con- 
temporary Review, where I have considered this case 
and others at some length. It certainly suggests 
singular ideas to conceive that the vast surface of 
the moon, some fifteen millions of square miles in 
extent, is a scene of absolute silence and desolation. 
But it must be confessed that the evidence of change 
is not satisfactory, while evidence of such systenia- 
tic changes as we asaociate with the existence of life 
seems wanting altogether. 


THE APPLICATION OF PHOTOGRAPHY 
TO THE PRODUCTION OF PRINTING 
SURFACES AND PICTURES IN 
PIGMENT.—ITI.* 

By THOMAS Boras, Esq., F.C.S. 
Line Engraving on Metal Plates. 


E now go back to the first photographic pro- 
cess discovered—that is to say, the first pro- 
cess which gave photographic representations which 
could be exposed to light without destruction—the 
bitumen procen of the hard-working and patient 
Niópce. This investigator noticed that the residue 
left en the drying of certain varnishes became in- 
soluble by exposure to light. About the year 181-4 
he covered metal plates with a bituminous varnish, 
exposed them in the camera obscura, and after ex- 
posure he subjected them to the action of similar 
solvents to those originally employed in making the 
varnish, Under these circumstances those parts of 
the film which had been exposed to strong light 
refused to dissolve, while the unexposed parts dis- 
solved, a negative image being thus formed on the 
metal plate. To convert this negative image into a 
positive, those parts of the metal which were un- 
covered by bituminous matter were darkened by the 
vapour of iodine, and the bitumen was then removed 
by the use of a more powerful solvent. By the ap- 
plication of a suitable acid to the bitumen pictures 
on metal the bare parts were dissolved away, and 
engraved plates were obtained. Here is a specimen of 
bitumen or mineral pitch—a substance which is 
found in most quarters of the world. Let us powder 
a little, and pour benzole on it; you see that it dis- 
solves quite easily, and the solution runs freely 
through this paper filter. You see that the solution 
is about as thick as collodion, or perhaps, rather 
thinner. Now, here is a carefully cleaned copper 
plate, such as the engravers use, and you see that I 
am going to clamp it down on to this turn-table. 
The next step is to flood the plate with bitumen 
solution, and then to make the table revolve quickly. 
Now it has revolved a few seconds, and I think the 
film will be dry. Here it is; I hand it round, so 
that you can judge for yourselves as to the advan- 
tages of this method of coating the plate. I know 
of no othor method by which such a uniform and 
compact film of bitumen can be obtained. After 
coating it is well to put the plate aside for twelve 
hours, in order that the tilm may become harder. It 
is then necessary to dust it over with French 
chalk, to remove stickiness; and, after this, it is 
laced behind a transparency, and exposed to light. 
The time of this exposure may vary from twenty 
minutes to two days. 

Here is a plate which has had the requisite ex- 
posure, and the next matter is to dissolve away that 
portion of the bitumen which has not been made in- 
soluble by the action of light. Now, benzole is too 
energetic a solvent for my purpose, and oil of tur- 
pentine is not sufficiently active; but, by mixing 
these together, you can get any degree of solvent 
power which you may require. I will get Mr. 
Barker to treat this plate with the solvents. You 
see that he commences by flooding the plate with 
oil of turpentine, and, as this has not sufficient 
action, he pours it off, and adds a little benzole; 
this begins to produce an effect, and enables him 
to judge as to the amount of benzole which ho may 
safely add to the oil of turpentine. He has added 
this quantity, and has now washed away all the 
soluble bitumen from the plate, which is next 
thoroughly rinsed with water to remove the oil of 
turpentine. You see how extremely sharp and well- 
defined the lines are. I next place the plate in nitric 
acid, so as to etch the lines where the metal is bare ; 
and while the etching is in progress I will get Mr. 
Barker to dissolve away the soluble bitumen from 
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this glass plate, when we shall find remaining the 
bituminous reproduction of a page of letterpress, 
which I can show you by means of the lantern. 
Our first plate is now sufficiently etched, and when 
I have cleared off all the bitumen, by rubbing with 
a rag and benzole, the plate will be ready for the 
printer. Itis now clean, and I will hand it round 
for you to examine. . 

Mr. Barker has now the bitumen image on the 
glass plate, ready for the lantern ; the image is now 
on the screen, and you see how sharp and well defined 
the lines are; I take the plate out, and if you 
examine it, you will notice that the lettera are 
raised on the glass—they being, as you know, formed 
of insoluble bitumen. If we wish to etch the glass, 
it is merely necessary to expose it to the action of 
hydrofluoric acid, as I do now. 

So much for the Jina-engraving process of Nidpee ; 
but before you go I want to sbow you that very 
perfect half-tonc transparency pictures may be pro- 
duced by means of bitumen. Here are some pieces 
of sheet gelatine, and some pieces of tale, which 
have been varnished on one side with bituminous 
varnish. I hold two of these, one being on talo and 
the other on gelatine, over against the lime-light, 
and you merely see even films of bitumen, but no 
image. There is, however, in each case a picture of 
insoluble bitumen imbedded in the films, and I will 
get Mr. Barker to dissolve away the soluble portions, 
go as to lay bare this hidden image. He will use a 
mixture of oil of turpentine and benzole as a solvent. 


Supposing that the varnished side of the tale or 
gelatine is placed in contact with the negative, and 
the light is allowed to shine through it, those parts 
of the bitumen film which are under the perfectly 
transparent parts of the negative, become insoluble, 
let us say, all through. Now, those parts of the 
film which are under less transparent parts of the 
negative, do not become insoluble all through, but 
a skin of insoluble bitumen is formed on the surface 
of the bitumen film, this skin varying in thickness 
according to the amount of light which has given 
rise to it. Put a varnished and exposed gelatine 
shect of this kind into the solvents, and note the 
cffect. When the film is made insoluble all through, 
it resists the action and remains on the talc; but 
where only a skin of insoluble bitumen exists on the 
surface of the film, the solverts loosen and dissolve 
the bitumen from underneath this skin, and away 
it floats. Now you can understaud why the 
bitumen process, in its ordinary form, is only 
adapted for the reproduction of subjects in extreme 
black and white, such as line engravings or letter- 
press. Now, if we wish to preserve the half-tone 
picture intact, we must expose through the trans- 
parent medium (tale or gelatine) so as to insure 
every part of the insoluble image, whatever its 
thickness, being in contact with the trans- 
parent support. Those prints which Mr. Barker 
is developing were done in this way, the tale or 

elatine being placed ia contact with the negative. 

he small thickness of tale or gelatine does not 
render the image notably unsharp. It was only 
during the last week that I thought of making 
bitumen transparencies by this method of printing 
against the back of the film, ro I have not had time 
to make many examples. Mr. Barker has now 
finished the washing away of the soluble bitumen 
from those which he took in hand some minutes ago, 
and as I exhibit them on the screen you will see how 
perfectly all the gradations of half-tone are repre- 
sented. You quite understand that a picture of this 
kind is solid, the gradations of light and shade being 
due to a greater or less thickness of bitumen, and 
that the essential points in producing thom are to 
varnish a thin, transparent medium with bitumen, 
to expose to light through this medium, and then to 
dissolve away that portion of the bitumen which 
has not been acted on by light. The ordinary 
black varnish sold for backing glass positives will 
answer very well, and 80 wil some samples of 
Bruuswick black. Here is a transparency which 
was made with ordinary Brunswick black ; remem- 
ber, however, that some samples of Branswick black 
are now sensitive to light, these being probably made 
with coal pitch. 

I think that by the method which I have just 
indicated very fine lantern slides may be produced, 
as thero is an entire absence of texture or granu- 
larity, and it is probable that the bitumen pictures 
may bo stained or toned without difficulty. As I 
told you before, I only recently thought of this 
method, and perhaps some of you will experiment 
with it. 

On tho table are some plates and specimens 
illustrating the process of engraving on bitumenised 
plates, and you will specially notice the grcat 
clearness and sharpness of the lines produced by 
this method. Messrs. Leitch and Co. have kindly 
lent me some of their photo-engraved plates, which 
you will examine with much interest. These copper 
plates bave been covered with a thin film of iron, 
by the electrolytic method, and as the film of iron is 
extremely thin, it does notin any way interfere with 
the printing qualities of the plates. When the 
eurface of a plate begins to wear a little, and the 


„ Being the Cantor Lectures delivered before the impressions show signs of deterioration, the plate is 
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the film of iron is dissolved off by means of dilute 
sulphuric acid, leaving the copper plate as good as 
ever. The film of iron, although so thin as not to 
injure the printing qualities of the plate, is never- 
theless sufficiently thick to protect the copper from 
injury in printing. ‘The plate having been freed 
from the first worn-out film of iron, is once more 
coated with a layer of iron, and is again ready for 
use. When the second film of iron is nearly worn 
away, and the printer approaches near to the true 
surface of the copper plate, the iron is again 
dissolved away, and a new coating of iron is put on. 
According to this system, one really prints rather 
from a cast of the plate than from the original plate, 
and new casts are made as required. 

Here are some admirable specimens of photo- 
graphic engraving by Mr. Dallas, a gentleman who 
is always to the fore in matters connected with 
pboto- mechanical printing.“ 

Before you go I wish to eall your attention to a 
very simple and expeditious way of making engraved 
plates from line subjects. Here is a photo-litho- 
graphic transfer made from a positive instead of from 
a negative, as is usually the case. You see that the 
ground is black, and the lines are white; in fact, by 
far the greater part of its surface is black. I now 
lay it on a zino plate, and pass it through the preas. 
Now, what will be the result? I will tell you 
beforehand. So much of the paper being covered 
with printing ink, and so little being white, moist, 
and gelatinous, the transfer will slide over the zino 
plate, and we shall merely get a smear. Here it is. 
I have here another transfer similar to the last, ex- 
cepting that white patches are introduced on it 
wherever they can be introduced without falling foul 
of the picture. This is done by painting on the trans- 
parency with Brunswick black. On putting this 
transfer down on a zinc plate you see that it adheres 
properly, and we have a perfect image oa the metal. 
As the white patches are now done with, I varnish 
them over, and you see that the zinc is covered 
everywhere except where the lines of the engraving 
aro bare. The ceveriog on the zinc is now made 
denser by inking and dusting with resin, as I ex- 
plained in the last lecture, and the plate is then 
etched by dilute nitric acid. Here is a plate all 
ready inked aud dusted; I place it in this dish of 
nitric acid, and allow it to remain a few minutes. 
I now clean off the ink, and you see the lines are 
engraved on the zinc plate. The plate may now be 
printed from in the copper piate press, or, as Zinc 18 
not a convenient metal for deep plate-printing, it 
may be reproduced by the electrotype process. 


THE COMPOSITION AND WORKING OF 
ALLOYS.—II.t 
Bronze Alloys. 


ATEO in imitation of gold may be made of 
45'5 parts copper, 3'5 parts tin and 1 part 
zinc—50 parts. Bronze metals are generally cast of 
an alloy of 50 parts copper and 2'8 parts tin. This 
alloy is very hard. A softer bronze fer medals 
than the above is composed 46 parts copper and 4 
parts tin. Ancient bronze nails were made of 40 
parts copper to 1 part tin, and were very flexible. 
Soft bronze is composed of 18lb. copper to 2lb. tin. 
Hard bronze is composed of 201b. copper to olb. 
tin. The ancient bronze mirrors are said to have 
contained 16 parts copper to from 7 to 8 parts tin. 
At the time of Louis XIV. of France, a period 
when the art of casting statues was much cultivated 
in France, statues were cast of an alloy of 30:6 
parts copper, 0°11 parts tin, 2 parts zinc, and 0'6 
parts lead. The statue of Lonis XV. is cast of 82°4 
parts copper, 10 3 parts zinc, 4 parts tin, and 3'2 
parts lead. The bronze of the ancient Greeks con- 
sisted chiefly of copper and tin, but was frequently 
alloyed with arsenic, zinc, gold, silver, and lead. 
All their shiclds and weapons of war were made of 
bronze, as well as coin, nails, kitchen utensils, &c. 
All the ancient nations secm to have understood tho 
art of tempering bronze and copper, and the ancient 
Mexicans understood the art of converting bronze 
into edged instruments in a high degree, but the 
art of tempering and hardening bronze and copper 
has been lost to modern nations; but as we under- 
stand the workicg of iron better than the ancients, 
and have steel, an alloy of iron and carbon, which 
the ancients did not have, we do not miss this art 
mach. 
Bell-metal Alloys. 


One hundred and forty-four pounds copper, 531b. 
tin, and 3lb. iron, are said to make a superior bell. 
Iron, copper and tin do not unite well, if each is 
added separately to the other, but if tin-plate scraps 
are melted in a crucible together with tin, and then 
this tin and iron alloy added to the molten copper, 
it will unite readily. Another alloy that is highly 
recommended is composed of 53°5 parts copper, 6 11 


* After the lecture, Mr. Dallas informed mo that ho 
has been in the habit of coating the surface of his plates 
with iron, as described above.— T. B. l 

+ From a series of articles by Mn. E. KIRE, publisked in 
the Ivon Age. 
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parts tin, 2:13 parts lead, and 39 parts tin. This 
alloy has a good, sonorous sound, even if the mould 
is not thoroughly dry. House bells are made of 4lb. 
tin to 16lb. copper. Soft musical bells are made of 
3lb. tin to 16lb. copper. Commen bell-metal con- 
sists ef 50lb. copper to 15 or 20lb. tin. The silver 
bells of Rouen, France, consist of 40lb. copper, 51b. 
tin, Slb. zinc, and 2b. lead. Too much tin causes 
bell-metal to be brittle. The gongs or cymbals and 
tam-tams of the Chinese are composed of 40lb. 
copper to 10lb. tin. To give these musical instru- 
ments their proper tone, they are plunged in cold 


tempered and very slowly cooled, which imparts to 
it that peculiarly powerful sound. If bell-metal is 
suddenly cooled, it becomes less dense and hard, and 
is increased in malleability ; but the tone of the 
metal is decidedly impaired, and bells ought never 
to be cast in damp moulds. When bells are cooled 
suddenly they should be reheated and tempered by 
cooling slowly. i 

Type Metal. 

Six parts lead and 2 parts antimony form a very 
hard and brittle alloy used for small type. Eight 
parts lead and two parts antimony form a softer 
alloy that is used for larger type. Ten parts lead 
and 2 parts antimony form an alloy that is still 
softer, and is nsed for medium-sized type. Fourteen 

lead and 2 parts antimony form an alloy that 
is softer than any of the above alloys, and is used 
for the largest-sized type. A small amount of tin is 
sometimes added to the above mixtures, and some 
typefounders add 1 or 2 per cent. of copper. Both 
of these metals improve the quality of the type, 
when used in small quantities. Forty parts lead, 8 
parts antimony, and 2 parts tin form an alloy that is 
used for stereotype plates. Six parts | and 2 
parts tin form a coarse solder, used by plumbers. 
This alloy melts at about 500° Fah. Two parts lead 
and 4 parts tin form the fine solder used by tinners. 
It melts at about 350° Fah. 


Lead Alloys. 


Ninety-four parts lead and 6 parts antimony form 
an alloy that may be rolled into sheets, and is a 
little barder than pure lead. This alloy is much 
used for sheathing for ships. Twenty-four parts 
lead and 4 parts antimony form an alloy that is used 
in place of Babbitt metal fer filing small boxes and 
bearings. Twenty parts lead and 4 parts antimony 
form an alloy that.is a little softer than the above, 
and is used for the same purpose. Either of these 
may be hardened by the addition of more antimeny ; 
but care must be taken not to use too much 
antimony, for it will cause the alloy to lose its 
fluidity, and it cannot be run into the boxes. All 
alloys of lead and antimony are rendered more fluid 
by melting them under a covering of oil. Five parts 
lead and 5 parts tin make a beautiful white alloy, 
uted for organ pipes. The mottled or crystalline 
appearance, so much admired in the pipe, is caused 
by usipg an abundance of tin. One hundred parts 
lead and 2 parts arsenic form an alloy from which 
drop shot is made. Eighteen parts lead, 4 parts 
antimony, and 1 part bismuth form an alloy that 
expands on cooling. This alloy is much used for 
metallic patterns for snap mouldings. 


Spelter-solder Alloys. 


A good solder for copper and iron is composed of 3 
parts zinc and 4 parts copper. A softer solder that 
is used for ordinary brass-work is composed of equal 
parts of zinc and copper. A very hard but fusible 
solder is composed of 2 parts zinc and 1 part copper. 
This solder is so hard and brittle that it can be easily 
crumbled in a mortar when cold. The two first 
solders are first alloyed and cast into ingots. The 
ingots are allowed to cool in the mould and then re- 
heated nearly to redness upon a charcoal fire, and 
are broken up on the anvil, or in a mortar, into a 
finely granulated state, for use. . 


Hard-solder Alloys. 


The following metals and alleys are usually used 
as solder in the art of hard soldering :—Fine or pure 
gold rolled or beaten into sheets, and into sbreds or 
small pieces, is used as the solder for soldering 
chemical vessels made of platinum. Silver solder is 
composed of 4 parts silver and 2 parts yellow brass. 
Yellow brass is much used for hare soldering. The 
brass is used in this solder, so that the operator can 
tell when the eolder is fused by seeing the blue blaze 
caused by the burning of the zinc. This solder is 
either rolled into thin sheets and cat into small bits 
for use, or is granulated while hot. The gold solder, 
the composition of which is given under the bead of 
gold alloys, is rolled into thin sheets and used for 
soldering gold alloys. Gold soldering is generally 
done with the blowpipe, as the work is seldom large 
enough to require the brazier’s hearth. Pure copper, 
in shreds, is sometimes used for soldering iron. 
Spelter solders, granulated while hot, are used for 
soldering iron, copper, brass, gan metal, German 
tilver, and sometimes for gold and silver alloys. As 
a cheap substitute for silver solder the white or 
button solders are commonly employed for the white 
alloys, such as German silver, gun metal, &c. The 


water while hot, after being cast; cooling in water 
deprives the metal of almost all its sound. It is 


flux most generally used in hard soldering is borax. 
In fact there is very little hard soldering done with- 
out the aid of this flux. It is generally granulated, 
and used in the dry state for large or heavy work, 
and for small work it is generally used in solution 


with water. 
Soft-solder Alloys. 


The soft solder used by plumbers, called sealed 
solder, is composed of 2 parts tin and 4 parts lead. 
This solder melts at 450° Fah. The common solder 
used by tinsmiths is composed of 4 parts tin and 2 
parts lead. This solder melts at 350° Fah. The 
bismuth solder is composed of 7 parts bismuth, 5 
parts lead, and 3 parts tin. This solder melts at 
about 225° Fah. All the tin and lead solders become 
more fusible the more tin they contain. Thus 1 part 
tin and 10 parts lead melt at about 550° Fah. ; while 
6 parts tin and 1 part lead melt at about 375° Fah. ; 
and all the tin, lead, and bismuth solders become 
more fusible the more lead and bismuth they contain. 
The fluxes used in soft soldering are borax, sal- 
ammonia, chloride of zinc, common resin, Venice 
turpentine, tallow, and sweet oil. Those most 
commonly used for ordinary work are common resin 
and chloride of zine. 


Babitt Anti-friction Metal. 


This metal is made of 1 part copper, 3 parts tin, 
2 parts antimony, and 3 parts more tin are added 
after the composition is in the molten state. This 
composition is called hardening, and when the 
metal is used for filling boxes, 2 parts tin are used 
to 1 of hardening. The above alloy constitutes the 
best anti-attrition metal in use, but on account of 
ita expense it is very little used. The anti-attrition 
metals commonly used are principally composed of 
lead, antimony, and a little tin, but they are not 
nearly so good as the above. 


A NEW FORM OF TELEPHONE CALE. 


8 E the introduction of the telephone a number 

of devices have been employed as the means of 
calling the attention at the distant station, the tele- 
phone itself not being sufficiently loud to be heard 
unless it is held close to the ear. 


Lil 


EARTH EARTH 


The first form of call instrument used was s 
magneto-induction arrangement, brought over to this 
country by Professor Bell with the telephone ; it was 
the one then in general use in America. 

In using this inetrument for calling a switch had to 
be moved into position, and the bandle of the instru- 
ment turned. The handle acted upon a small 
magneto-induction machine, and so generated a cur- 
rent of high tension electricity, which, passing out to 
line, rang a polarised electric bell at the station 
called at the other end of the line. One of the ob- 
jections to this form of call was that persons using the 
oe were very apt toomit to leave their switches 
in the proper position, so causing delay. To obviate 
this diffiiculty, as well as the objection to using high- 
tension electricity, the Indiarubber and Telegraph 
Works Company, Silvertown, introduced an automa- 
tic switch and electric bell worked by a battery ; the 
switch was so constructed that the weight of the 
telephone, when in ita place, always held the switch 
in its proper position for calling, and when taken out 
for speaking, the switch, having no longer the weight 
of the telephone on it, sprang into the necessary 
position for speaking through the telephone. This 
form of switch was also applied to the magneto calls 
already mentioned, as objection had been made by 
some persons to using a battery. 

Utilising the weight of the telephone for actuating 
the switch has since been applied to a variety of 
different forms of calls. 

To still facilitate the use of the telephone, and do 
away entirely with the switch, M. Niaudet, manager 
of M. Breguet’s works in Paris, constructed a 
modified form of telephone, in singing into which, 
or otherwise causing the telephone diaphragm to 


vibrate violently, the diaphragm caused intermittent 
contacts to be made between a battery and the line 
for such time as the push on the telephone was held 
down. The intermittent current caused a suffi- 
ciently loud noise to be given out by the receiving 
telephone. 

is plan of using intermittent battery currant as 
a call with the telephone has also been made use of 
by Mr. E. Conrad Cooke. In bis arrangement, by 
turning a handle a succession of contacts are m 
mechanically between the line and battery, the effect 
of call being the same as in M. Niaudet’s instra- 
ment. 

Mr. Edison, in America, has also designed two or 
three ingenious arrangements for telephone calls. In 
one of these the receiving telephone is made use of 
for calling attention. Upon the diaphragm one end 
of a light lever, pivoted at its centre, is made to 
rest. On the diaphragm being thrown into vibration 
by an intermittent battery current from the sending 
station, the end of the lever resting on the diaphragm 
receives a succession of blows, causing it to rebound, 
and so, it is stated, increase the sound. The tele- 
phone, when not in use for speaking, is held in a 
suitable stand, so that the end of the lever is resting 
on the diaphragm. 


In order to further simplify the telephone call, Mr. 
A. Le Neve Foster, of the Silvertown Telegraph 
Works, has now perfected an intermittent battery 
call, which entirely does away with the switch, also 
the necessity of singing into the telephone, as with 
M. Niaudet's call. or turning a handle, as is the case 
with that of Mr. Cooke. 


The battery and call are contained in a small box 
about Gin. square. Oa the ordinary telephone is 
arranged a button, which, on being pressed, causes, 
for such time as it is held down, an intermittent 
current from the battery to flow out to line, and so 
acting on the receiving telephone call attention. 


The call contained in the battery-box consists of a 
simple make and break arrangement somewhat 
simular to that used in causing the hammer of an 
ordinary electric bell to tremble. Tke connection 
with the battery and line is so arranged that by 
pressing the button on the telephone, the electro- 
magnet of the call is worked on sbort circuit, whilst 
at the same time, the whole strength of the battery 
is intermittently brought into connection with the 
line, completing the circuit through the receiving 
telephone, and so causing a sound to be emitted. 

By reference to the accompanying diagram, the 
manner in which this has been carried out will be 
more readily understood. In this A is the electro- 
magnet of the call instrument, in front of the pole 
of which is placed an armature, B, such as is used 
for ordinary electric bells ; one end of the armature 
is connected to one pole of the battery, the other end 
being free to vibrate between the contact stops, ED, 
the contact, E, is connected direct to earth, whilst 
D is joined to one end of the coil of the electro- 
magnet, A, the other end of the coil being in connec- 
tion with the line and key, K, at J. The key, K, 
when at rest, makes contact with L, to which is 
conneeted one terminal of the telephone (or tele- 
phones, where two are used), the other telephone 
terminal going to earth in the usual manner. The 
remaining contact, M, of the key is joined to the 
remaining pole of the battery. 

Now, in order to call the attention of the distant 
station, on depressing the key at M, connection js 
made between the battery and line, whilst the con- 
nection at L is broken, so that the telephone, T, at 
the sending station is now cut out altogether ; but in 
doing this, one end of the electro-magnet coil is 
brought into connection with one pole of the battery, 
the other end being already joined to the other pole 
through the contact, D, and armature, B. The local 
circuit being thus completed through the coil of the 
electro-magnet, A, it now attracts the armature, B, 
so severing connection at D, and making it with E; 
but, in touching E, one side of the battery is put to 
earth, and as the other pole is already (by the key) 
connected to the line, the battery circuit will now be 
completed through the line anc telephones at the 
receiving station. 

It will be readily understood that, in severing the 
connection at D, the magnet, A, is no longer acted 
on by the battery ; so that the armature, B, is re- 
leased, a spring causing it to fly back to the con- 
tact, D; and thus, for such time as the key is 
depressed, a series of intermittent currents are sent 
through the line—these currents throwing the 
diaphragm of the telephone into violent vibrations, 
so causing a sufficiently loud sound, for ordinary 
purposes, to be emitted at the receiving station. 
This sound is far less disagreeable to the ear thau 
the incessant clatter of an electric bell. At the 
same time, the whole arrangement is so simple that 
there is nothing at all liable to get out of order. In 
practice, in place of the key, K, an ordinary back 
contact push is used; this can either be arranged on 
the telephone, or separate, as thought most con- 
venient. The call is also so made that it can be 
readily screwed to an ordinary battery-box. In place 
of the contact stop, E, the armature, in practice, 18 
made to strike the core of the electro-magnet, which 
in this case is therefore joined to earth. 
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THE LAURENT SACCHAROMETER. 


AF improved form of saccharometer called the 
` Laurent is stated by La Nature to give 
more accurate indications than can usually be 
obtained. Fig. 1 represents the apparatus in longi- 
tudinal section, and the other figures give the a 

pearance of the disc in different positions of the 
polariser and analyser. The illuminator, consistin 

of an intense yellow flame, is placed at a definite an 

constant distance from the instrument. B is a dia- 
phragm containing a solution of bichromate of 
potash to absorb the violet and blue rays of the 
flame, while allowing the useful yellow rays to pass. 
P is a bi-refracting priem, in which the second 
image is diverged to one side and intercepted by dia- 
phragms. D is a diaphragm carrying parallel to the 
axis a thin plate of quartz, the thickness of which is 
one-half wave for the yellow rays. This plate is 
fixed and covers only half the diaphragm. E is 
anether diaphragm ; N, the analysing Nicol; H, the 
objective; O, concave eye-piece. The system, OH N, 
is mounted on an alidade, which turns on the disc, 
C, around the axis, O E. T is the tube containing 
the solution to be tested. C is a graduated disc 
having one or two divisions; one especially for 
sugar, the other in half degrees of the circle, for 
any rotary substances. L is a lens for reading the 
scale, and M is a mirror to reflect light from the 
burner on the divisions, and thus obviate the use of 
any additional light. Tho new optical disposition 
consists in the polarising system, which is composed 
of two distinct parts—the bi-refracting prism, P, 
which turns, and the diaphragm, D, which, with its 
bulf plate of quartz, is fixed. In Fig. 2 this dia- 
phragm is represented enlarged, as it is seen on look- 
ing into the instrument. The left half is covered by 


right side. Finally, if the section, S P, be perpen- 
dicular to O A (Fig. 5) there will be partial extinc- 
tion for both sides and equality of tone, since a = a’ 
is fixed in the last ition, and the polariser is 
turned so that the principal section makes with O A 
angles varying from 0° to 45°, the two semi-disca 
will always remain relatively equal in intensity, but 
together will change their common intensity, passing 
from complete extinction to maximum illumination. 
In other words, if the apparatus is lated at zero 
—that is the equality of tones—and if the polariser 
is turned, their relative intensity will not be changed, 
while their common one will pass through all degrees. 
If, however, after causing the polariser to make 
any angle whatever with O A, and leaving it fixed 
in that position. the analyser be turned over a small 
angle in either direction from S P, Fig. 5, then the 
equality of tones in the two semi: discs is at once 
broken, and one becomes dark and the other light. 
This sudden change allows of the determination, 
with great precision, of the position of the analyser ; 
that is, of the zero of the instrament when no sub- 
stance is interposed. If by: interposing a substance 
sessing rotary power the equality of tones is 
estroyed, it is necessary to turn the analyser until 
this equality is re-established, and the angle over 
which the analyser is moved shows the rotary power 
of the substance. 


DESIGN IN STEAM MACHINERY. 
jo the first thing an enzineer does when 
he sees a new steam engine is te express an 
opinion concerning the merits and demerits of its 
design. Into questions concerning its workmanship 


or its material he may subsequently enter. These | forward 


Fl . 


a quartz plate, the axis of which is also parallel to 
the line of separation, O A, and the right half being 
open allows of the passage without deviation of the 
polarised light from the polariser, P, Fig. 1. The 
plane of polarisation is, sey parallel to O A. If this 
18 fixed and the analyser, N, is turned, there will be 
a progressive passage from total extinction to maxi- 
mum illumination, and the two halves of the disc 
will always remain equal to each other in intensity, 
exactly as if the quarts plate did not exist. The 
plate being always fixed, let the polariser be turned 
so that the principal section comes at O B, making 
with the axis, O A, any angle, a. Leta vibration 
occur in the plane represented 8 O B. This vibra- 
tion, represented in length by O B, may be decom- 
posed into two others—one, O y, parallel to the 
axis, O A, of the plate, and the other, O z, perpen- 
dicular. This vibration will pass without deviation 
on the right side, but on the left it will be deviated 
by the plate. The ordinate, O y, being parallel to 
the axis of the quartz, will not change sign, but the 
abscissa, O æ, which is perpendicular thereto, will 
change sign, and will come to O z’ at 180°, since the 
plate is a half wave in thickness ; so that at the left 
side the vibration resulting will occur in the plane 
O B’, making with O Aan angle a’, s mmetrical 
and equal toa. This te therefore for its 
object to determine at the left side a principal sec- 
tion, O B’, placed with relation to the line of sepa- 
ration, A, symmetrically to the principal sec- 
tion, O B, on the right side. If the polariser is 
fixed in this position, and the analyser is turned so 
as to render the principal section, S P, perpendicular 
to O B, Fig. 3, ere will be total extinction at the 
right side, but partial at the left side, as shown. 
Reciprocally, if the principal section, 8 P, of the 
analyser is perpendicular to O A (Fig. 4), there will 


be total extinction on the left and only partial on the 


points require a little investigation; but it i- 
assumed that the good and bad qualities of the 
shapes which the maker has given to the various 
parts of the engine can be discovered almost in a 
moment. It is, perhaps, not too much to suppose 
that those who pronounce opinions so quickly are not 
very careful in their own practice; and that they in 
their own turn decide on the shapes and propertions 
of the engines which may build without mach 
reflection or thought. ow, although it is quite 
true that some men P tho power of estimating 
any form or detail of a machine at its proper value 
almost at a glance, the great mass of men do not pos- 
sessit; and we venture to think that something may 
be gained if we can induce young men especially 
to refrain from jumping at conclusions concerning 
engines, which conclusions may really be quite 
erroneous. Hasty criticism of the kind to which we 
refer has two great defects. In the frst place, it is 
based on no thorough or complete knowledge of the 
engine criticised; and, secondly, it is based on no 
knowledge at all of the conditions under which the 
design has been prepared. Before saying that any 
design is bad or good, very definite meanings ought 
to be attached to the words. For the moment we 
shall entirely disregard the qualities of an engine as 
concerns its consumption of fuel, and to simplify 
matters a little we shall leave on one side locomo- 
tives and marine engines, and deal with ordinary 
stationary engines only. Now let any one who reads 
this article ask himself what constitutes the differ- 
ence between a good and a bad stationary engine, and 
when he has answered his question satisfactorily, he 
will be in a position to criticise the work of others, 
not before. If he will subsequently com notes 
with any competent friends, it is possible that he 
may discover that his ideas of what is right and 
wrong and those of others do not coincide. Indeed, 


the ideas held by only too many engineers as te 
what is goed and what is bad in engine design are 
excessively vague; and this only because they have 
never devoted the serious thought to the subject 
which it really deserves. 


In order to settle what is and what is not a good 
engine, we may matters from two points of 
view—namely, that of the maker and that of the 
user. For all practical purposes, that design will 
be best for the maker which admits of being carried 
out at the smallest cost; but in the present day 
manual labour is more expensive than any other; 
therefore, if an engine is to be cheap it must admit 
of being made as much as possible by machinery. 
Let us suppose that an engineer turns out 200 
horizontal engines, of 10-h.p. each, every half year. 
Now, if he can so contrive mattera that the bed-plates 
of these engines can be moulded by machinery, he will 
gain very important advantages. Not only will the 
finished castings be cheaper than would be the case if 
they were hand- moulded, but all the work of fitting and 
erecting will be simplified, because all bed-plates will 
be alike, and an advantage will thus be gained, which 
engineers ought not to be slow to appreciate. It may 
so happen, however, that the only bed-plate whic 
can be produced by machinery is not pretty to look 
at, wbile the metal in it is not dis to the best 
advantage. Are we to condemn the design in con- 
sequence? We say, certainly not; nor should any 
design be condemned until all the circnmstances 
under which it is produced are known. From the 
maker’s point of view the design is very good indeed. 
Can it be bad in the user’s eyes? e think not 
necessarily. The duty to be performed by the bed- 
plate of a 10-horse engine is very simple and straight- 

0 It will not wear out, and the only way in 
which it can fail is by direct fracture. But such 
bed - plates seldom or never break; and the difference 
between one design which may be called good, and 
another design which may be called bad, is as a rule 
in this respect simply nothing. Before, therefore, 
we condemn or praise a bed-plate, for example, we 
ought to have some good grounds either for ae 
or blame. We may say that itis ugly; but that is 
very much, as matters stand, a question of taste, 
and one purchaser will see nothing but deformity 


where another finds only beauties. Still the 
presence er absence of ul carves and lines 
are not sufficient grounds on which to say that 


an engine bed-plate is well designed or the -re- 
verse, even from the user's point of view; 
while from the maker’s the machine-moulded bed 
must be the best, no matter, within reasonable limits, 
what its form. It may here be urged that it is 
easy to see almost at a glance whether the materials 
of which an engine is made are well disposed to 
resist strains. This is not quite true; but, even if 
it were, it does not follow that that is the best 
design in which the metal is disposed to the best 
advantage. If, for example, the thickening of the 
metal in one place and its reduction in another 
entailed difficulties in moulding or casting it would 
be better to put in a little more metal and sacrifice 
mechanical propriety. A case in point suggests 
itself. Several bed-plates were required for some 
machinery which had nothing, it is true, to do with 
steam power—but thie does not affect the question. 
These plates were carefully designed, thick in some 
places, thin in others, the metal being beautifully 
distributed to take the strains to the most advantage! 
Not one of these bed-plates could be cast without 

ing and twisting, owing to causes which will be 
Gaal y understood, and so, at last, the patterns had 
to be altered, and the design, in a way, spoiled. The 
skill of the engineer is shown not in doing what is 
right, in one sense, but in doing that which is the 
best in all senses within the limiting conditions ; and 
in estimating the value of any design this fact 
should never For a moment be forgotten. 


Nothing is more common than to hear an engine 
condemned in the most unreasoning terms because ie 
does not happen to accord in all respects with tht 
tastes or prejudices of the critic. How often are 
these criticisms borne out? Let us take for example 
the beam engine. vey ter engineers build beam 
engines now-a-days. en they say that such 
engines are too expensive, they give an excellent and 
legitimate reason for not building them ; but when 
they go on to add that they are not so good as hori- 
zontal engines, we may ask, without expressing any 
opinion, on what ground they make the statement ? 
If we had anything to do with the question of eco- 
nomy of fuel, which just now we are not considering 
at all, we might say that beam engines can ke made 
to burn as little coal per horse-power as any other 
form of steam machinery. Do beam engines break 
down, or wear out more quickly than horizontal 
engines? There are numbers of beam engines all 
over the kingdom, which have worked more or less 
night and day for fifty years, and which are working 
still and working well. There is still a 20-horse 
power beam engine working, when we indicated it a 
few years ago, to above 39-horse power, which was 

ut up at Messrs. Frost’s ro works by 
Boulton and Watt in 1819. he side lever 
engines which drive the City Flour Mills once hauled 
trains with a rope on the Blackwall Railway. At 
Soho there was a beam engine some time since which 
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was constantly at work for over forty years. At 
the Sun Foundry, Leeds, there is a beam engine still 
running, s0 old that its history has been all but for- 
gotten. Where, we may ask, can anything like these 
examples, a few out of hundreds, «be shown in favour 
of horizontal engines ? 


There are only two grounds on which a design 
should be condemned; first, that the parts or the 
whole of the machine may fail to do that which they 
are intended to do, either almost immediately, or at 
some not very distant time; and, secondly, because 
the engine costs more money than it should cost. 
There is a third reason for condemning or praising an 
engine—namely, its beauty or ugliness; but into this 
question we shall not enter. Now, if it appears 
that slide blocks are too short, guide bars too 
narrow, journals not long enough, or frames too 
thin, we have a right to express our condemnation ; 
but have we a right to say as the result of a hasty 
glance that these defects exist? We once heard an 
engine, which was exhibited, severely condemned, 
because of the excessive lightness of certain details. 
But it turned out on examination that these were 
made of steel instead of iron, and the condemnation 
was unfair. Criticism is the very salt of the carth, 
but unless it is judicious it is worse than worthless ; 
and it is impossible that it can be judicious unless, 
as we have said, it is based on an intelligent per- 
ception of the causes which have produced the 
design criticised. We may conclude by adding that, 
as a rule, there is little or nothing to choose between 
the engines of any half-dozen good builders, no 
matter how diverse the designs of their engines may 

- Nay more, we find that from time to time 
changes are introduced into the practice of various 
firms, and that they build no more the engines they 
built once. Can it bo assumed that the change 
always represents any real improvement in the 
sense that the new type of engine will use less oil 
or cost less for repairs than the old one? This, 
after all, is—leaving fuel out of the question—the 
true test of excellence; and that engine is best, no 
matter what its design, which is most often ready 
to perform its duties, least clamorous in its demands 
for repairs, least thirsty for oil, and cheapest to 
buy. Such engines will give satisfaction to the 
purchaser; and if the maker can turn them ont 
cheaply by sacrificing some theoretical excellences, 
he may still set critics at defiance, make a fortune, 
and please his customera.—The Engineer. 


Resistance of Mercury to the Current.— An 
elaborate paper by H. J. Rink, on the alteration 
caused by changes of temperature in the resistance 
offered by mercury to the passage of the galvanic 
current, has recently been laid before the Dutch 
Academy of Sciences. The coefficients found 
hitherto range between 0°00086 and 0:001(4 The 
author has, it is said, made experiments witb seven 
tubes of mercury, each a metre in length, and after 
making all corrections for expansion of glass, &c., 
obtained the number 0:000989 as the co-efficient for 
the change in the resistance corresponding to an 
alteration of a degree C. He finds that the resist- 
ance increases in a more rapid ratio than the tem- 
perature. 


Turpentine as a Tenicide.— Dr. Leared, after 
many experiment, concludes that turpentine is the 
most effectual tæuicide we possess. He relates a 
case where kamala, male fern, and kousso failed 
utterly. Ultimately he prescribed the following :— 
Sp. terebinth., 3 drachms; tine. hyoscyami, 
$ hm; mucil. acaciæ, $ drachm ; aq. chlorof. 
ad., 203. The draught was taken on an empty 
stomach, soon after the bowels were opened, and a 
worm with its head was expelled. It proved to be a 
trenia medio-cannellata, It is necessary to be 
cautious in giving turpentine. All inconveniences, 
however, are guarded against by the administration 
of a brisk purge if the turpentine does not speedily 
aet on the bowels. 


Whitworth Scholars.— The names of the 
successful scholars in the 1879 scholarship competi- 
tion are :—T. Mather, 21, pattern-maker, Preston, 
with 1,112 (T) and 662 (P) marks—total, 1,774; W. 
Groves, 20, mechanical engineer, Crewe, with 976 (T) 
and 780 (P) marks—total, 1,756; W. H. Tozer, 
21, engine fitter, Exeter, 803 (T) and 950 (P) marks 
—total, 1,753; Z - Kingdon, 21, mechanical 
engineer, Manchester, 951 (T) and 751 (P) marks 
total, 1,702; T. Duckworth, 21, marine engineer, 
Liverpool, 1,372 (T) and 269 (P) marks total, 
1,641; J. E. Needham, 21, pattern-maker, Oldham, 
1,292 (T) and 101 (P) marks—total, 1,393. The 
final competition of the 1875 scholars resulted as 
follows :—Joseph Harrison, 3,236} (1876), 2,717 
(1877), 3,177 (1878)—total, 9,1304—first prize, 
£200; Joseph Poole, 3,5274 (1876), 1,517 (1877) 
1.766 (1878) total, 6,810}—second prize, £100; 
Franklin Garside, 2,712 (1876), 1,866 (1877), 1,634 
(1873)—total, 6,212; Frank W. Dick, 2,465 (1876), 
1,882 (1877), 1,828 (1973)—total, 6,175; George 
Goodwin, 2.741 (1876), 1,873 (1877), 1,502 (1878)— 
total, 6,119; John Alldred, 1.9344 (1876), 1,739 
(1877), 1,132 (1878)—total, 4,8054. 


SCIENTIFIC NEWS. 


— 
EXT week the scientific congress com- 
mences at Dublin on August 14, and the 
following week will witness the meeting of the 
French savants at Paris. Toa certain extent the 
French Association meeting clashes with that of 
the British Association, which is expected to be 
a quiet gathering, though several distinguished 
strangers will be present en route to Paris and 
the exhibition. The following is a list of the 
principal officers of the forty- eighth annual 
meeting of the British Association :—President 
elect—W. Spottiswoode, LL.D., F.R.S. Vice- 
presidents elect—Right Hon. the Lord Mayor 
of Dublin, the Provost of Trinity College, 
Dublin, the Duke of Abercorn, K.G., Right Hon. 
the Earl of Enniskillen, D.C.L., F.R.S. Right 
Hon. the Earl of Rosse, D.C.L., F.R.S., Right 
Hon. Lord O’Hagan, M. R. I. A., Prof. G. G. 
Stokes, D.C. L., LL. D., Sec. R. S. The following 
are the presidents of sections: -A. — Mathe- 
matical and Physical Science.— President: the 
Rev. Prof. Salmon, D. D., D.C. L., F. R. 8. B. 
Chemical Science.— President: Prof. Maxwell 
Simpson, M. D., F.R.S. C.—Geology.—Presi- 
dent: John Evans, D.C. L., F.R.S. D.— 
Biology. — President: Prof. W. H. Flower, 
F. R. S. Department of Zoology and Botany: 
Prof. W. H. Flower, F. R. S. (president), will 
preside. Department of Anthropology: Prof. 
Huxley, Sec. R. S. (vice-president), will preside. 
Department of Anatomy and Physiology: R. 
M Donnell, M. D., F. R. S. (vice-president), will 
preside. E. — Geography. — President.— Prof. 
Sir Wyville Thomson, LL. D., F. R. S. L. & E. 
F.— Economic Science and Statistics.—Presi- 
dent: Prof. J. K. Ingram, LL.D. G.— Me- 
chanical Science. President: Edward Easton, 
C. E. The first general meeting will be held on 
Wednesday, August 14, at 8 p. m., when Prof. 
Allen Thomson, M. D., LL. D., F. R. S. L. & E., 
will resign the chair, and William Spottiswoode, 
M. A., LL. D., F. R. S., F. R. A. S., F. R. G. S., presi- 
dent elect, will assume the presidency, anddeliver 
an address. On Thursday evening, August 15, at 
8 p. m., a soirée; on Friday evening, August 16, 
at 8 p. m., a discourse by G. J. Romanes, F. L. S., 
on“ Animal Intelligence; on Monday evening, 
August 19, at 8.30 p. m., a discourse by Prof. 
Dewar, F. R. S., on “ Dissociation, or Modern 
Ideas of Chemical Action; on Tuesday even- 
ing, August 20th, at 8 p. m., a soirée; on Wed- 
nesday, August 21, the concluding general 
meeting will be held at 2.30 p.m. Excursions 
to places of interest in the neighbourhood of 
Dublin will be made on Thursday, August 22. 
The German Association meets at Cassel on 
Sept. 18. 


Tempel’s periodical comet was observed at 
the Oxford University Observatory by Mr. 
W. E. Plummer, on the 27th and 28th July. 
The apparent R.A. on the 28th of July was 
15h. 27m. 25°91s., and the apparent N. P. D. 
97° 65’ 491”. 

Dr. W. H. Stone, in a letter to the Academy, 
gives an interesting account of the results of 
some experiments he made with Scheibler’s 
tonometer at Her Majesty’s Theatre in the 
Haymarket. He took ten forks from the 
tonometer, representing pitches of C from 
512 up to 548 vibrations, each differing by 4 
vibrations. The overture (“ Martha’’) opened 
to an average C of 520, but some of the wind 
instruments were far below, especially the first 
horn. The band rose during the instrumental 
prelude to 524, but as soon as the voices joined 
in a distinctly downward tendency was notice- 
able. The “sceriffo,” in reading the warrant, 
managed to bring C down to 508 vibrations, 
the only point at which an unassisted ear 
would probably have noticed the flattening. 
From his experiments Dr. Stone finds that two 
points stand out prominently :—1. The antago- 
nistic and compensatory action of cultivated 
voices and experienced orchestral players, and 
the great fixity of the vocal intonation. 2. The 
comparatively near approach to French pitch 
actually attained. Taking 435°9as the number 
for A, or the Diapason Normal (Cavaillé-Coll 
made it 435°875), C in equal temperament 
would be = 518'35, which is not far from 520, 
the predominant pitch of the evening during 
exceptionally high temperature. This is far 
nearer to the intended pitch than it was a year 
or two ago, 


The final competition of Whitworth Scholars 
appointed in 1875 has resulted in the award of 
the prize of £200 to Mr. Joseph Harrison for 
9,130} marks; Mr. Joseph Poole, the winner 
of the second prize (£100), obtained 6,8104 
marks. 


It shows how useless it is to call attention 
to irregularities in the method of rendering 
the accounts of Government departments, when 
Lord G. Hamilton, in response to Mr. Erring- 
ton’s complaint that £15,000 had been spent 
for purposes not mentioned in the estimate, 
was enabled to satisfy the House by saying 
that the sum had been spent for the purposes of 
an authorised exhibition. We want to know 
what were the items of that expenditure. Mr. 
Errington is reported as speaking of “ manipu- 
lated accounts.” What is the exact meaning 
of the phrase ? 


Baron von Rokitansky, the president of the 
Vienna Academy of Sciences, died on July 23, 
in his 75th year. To the researches of this 
distinguished member of the medical pro- 
fession is mainly due the perfection of modern 
diagnosis. 

Grosvenor House will be open daily, includ. 
ing Sundays, during August and September, 
from 2 p.m. to 6 p.m. ‘Tickets of admission 
can be obtained from the secretary of the 
Society of Arts in exchanve for a paper con- 
taining the names, addresses, and occupations 
of the party (not exceeding four for each 
ticket), who must be either designers, artisans, 
or otherwise employed in any branch of art 
applied to productive industry. 

The “ artisan reporter“ movement is making 
good progress, and Paris will be invaded by 
a small army of intelligent British workmen in 
detachments. Some of the men have already 
gone, and others are preparing to start. Many 
leading firms are sending over their men 
privately, so that we may rest assured notes 
will be made of everything of value in the 
Exhibition. 


Drs. Magnus and Pechut'l-Loesche, of the 
Ethnological Museum, Leipsic, have sent 
round a question circular, with the view of ob- 
taining data as to what degree the colour 
sense exists in uncivilised tribes. The questions 
are in German and English, and consuls and 
others residing in uncivilised regions will do 
good service by carefully filling up the papers, 
and returning them to Dr. Pechuél-Loesche, 
Leipsic. 

Prof. Tait is engaged in developing a 
machine for producing intense sounds with 
economy of power. It is intended for fog- 
signalling purposes. 

The system of lighting lamps by electricity, 
which was tried recently in Pall Mall, is said 
to be a failure, and the local authorities have 
ordered the removal of the apparatus. 


The British Museum has purchased the 
collection of remains of “pigmy elephants” 
found in the caves and fissures of Malta. The 
collection was made by Admiral Spratt and 
Dr. Leith Adams. 


Messrs. Mitchell and Peacock are engaged 
on a scheme for supplying the towns and 
villages of the Midland colliery districts with 
pure water. Many millions of tons have now 
to be pumped out of the workings of the coal- 
mines, and it is surmised that if the water 
supply of the district were taken from the 
sources of the mine-water, the inhabitants 
would have a purer water, and there would not 
be so much to pump out of the mines. 


At the Paris Exhibition, experiments have 
been made with the telephone in combination 
with a phonogr pm The telephone was 
placed in front of the reproducing drum of the 
phonograph, and the message imprinted on the 
foil was transmitted by the telephone to 
Versailles. 


A new line of observation with regard to the 
transmission of excitation in nerves has recently 
been struck out by M. Chauveau, who has ex- 
perimented on large mammals, as horses and 
asses. The nerves in such animals present an 
important advantage for the experimenter in 
their great length. M. Chauveau, from experi- 
ments on frogs, found the mean velocity of pro- 
pagation about 21 metres per second. The 
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pneumogastric nerve in the large animals 
showed considerable differences in rate of pro- 
pagation, both in different parts of the nerve 
and in different animals. Thus, in one animal 
(an ass) it was variously 68m., 51m., and 66°5m. 
per second in the pneumogastric nerve, the so- 
called recurrent (a branch of the pneumo- 
gastric), and the intermediate section respec- 
tively. The w was established that the excita- 
tions travel less quickly as they advance towards 
the termination of the nerve in the muscle. The 
activity of conduction seems to decrease from 
the origin to the termination of nerves. In 
post mortem experiments this law appears to be 
reversed. Taking the middle portion of nerves, 
the velocity of propagation is sensibly the same 
in animals placed in the same physiological con- 
ditions ; it is about 65m. per second i. s., three 
times greater than in the motor nerves of the 
frog. It may rise to 75m. in energetic sub- 
jects, of good breed and in good health, and 
may sink below 40m. in common and weak 
subjects. 


The fact that a good hen will lay annually 
120 to 150 eggs, while it can only hatch 30 or 
32 of them, has led to many attempts at arti- 
ficial hatching. According to MM. Grünhaldt, of 
Oberlösnitz-Radebeul, near Dresden, the reason 
of the indifferent success of most of these 
efforts has been that while they have variously 
aimed at producing and regulating the required 
heat, they have not had regard to the mode of 
communication of this heat. In natural hatch- 
ing the heat is transferred to the egg from above 
by close contact of the hen’s body, and this is 
required by the structure of the egg, in which 
the germinal vesicle always floats at top, what- 
ever the position of the egg. In view of this 
Cantelo (in England) has successfully hatched 
eggs by means of glass plates put over them, 
and bathed with warm water. A further step is 
that of Baumeyer, who replaces the plates with 
tubes, through which warm water of 40° C. cir- 
culates. MM. Griinhaldt have worked on this 
system for several years, and variously improved 
it. They supply a small hatching apparatus, 
consisting of a small elegant chest for 72 eggs. 
It is heated with a smokeless petroleum lamp, 
and is furnished with an automatic regulator of 
heat, so that personal attendance is reduced to 
a minimum of 5 to 15 minutes daily. The price, 
without artificial mother, is about £7, with 
artificial mother £10. 


In a prison at Chairvaux (we learn from the 
Pharm. Zig.) no fewer than 84 prisoners were 
lately taken ill after drinking milk, into which 
one of them, by way of malicious joke, had 
poured a large quantity of commercial sulphate 
of zinc (which substance was a good deal used 
in the place). Chemical examination afterwards 
made it probable that at least 2 grm. of the 
sulphate had been mixed with each litre of the 
milk; yet not one of those poisoned noticed an 
unpleasant taste in the milk. It is interesting 
to note that the illnesses fell into two groups, 
as 24 of the prisoners, occupied outside the 
prison, drank their milk portion several hours 
later than the 60 others. Both groups of pri- 
soners took ill exactly 15 hours after ingestion 
of the poison, and presented exactly the same 
phenomena of copper poisoning. The local 
phenomena were chiefly severe stomach ache, 
tenesmus, and diarrhwa. These were accom- 
panied with intense headache, pains in the 
calves, and great bodily weakness. Vomiting 
was merely exceptional, and this is attributed to 
the fact that the sulphate of zinc did not act 
as such (or hardly at all), but only after it had 
entered into combination with the caseine of the 
milk, as caseate of milk. To this is also due, 
no doubt, the lateness of the phenomena. 
None of the poisoned persons died ; with gentle 
-and careful treatment they all recovered in two 
or three days. The case shows, among other 
things, that sulphate of zinc is not (any more 
than sulphate of copper) always eliminated by 
vomiting. 

A field for cultivation of nettles was arranged 
at Stralau, near Berlin, last year, and yielded 
in autumn very branching stems 3ft. to 4ft. in 
height. Dr. Grothe reports that this year the 
nettles have been growing vigorously. The 
plants are everywhere dense, and stems, mostly 
without branching, have already risen to four, 
and in many cases five or more feet. The field 
has not been manured or weeded; but the 


nettles huve suppressed all weeds, with excep- 
tion of a few species of compositm. The pre- 
diction that the nettles would spread to neigh- 
bouring fields has not been fulfilled. The whole 
field is now in blossom, and a decisive experi- 
ment will be made, whether the nettles may be 
cut down in this period, so as to obtain the fibres 
in greater whiteness and fineness. Should this 
be the case (as with nettle culture in China, 
Java, and India) it will likely be possible 
to reap the nettles at least twice, doubling the 
yield, and improving the crop, by more abun- 
dant formation of seed. The common Urtica 
dioica stands winter well. Of the foreign nettles 
tried, only Laportea pustulata has survived the 
winter, but it has not grown very vigorously. 
T will probably take a little time to acclima- 
ise. 


In Cochin China (our readers are doubtless 
aware), the French troops have suffered greatly 
from a form of digrrhœa, which is now known 
to be caused by entrance of small animalcula 
into the alimentary canal; these have organs 
of suction and prehension, and fix on the 
mucous surface (somewhat like leeches), 
causing an iriritation which is manifested as 
dysentery. An interesting paper on the sub- 
ject and dysentery in general by Dr. Dounon, 
appears in the Moniteur Scientifique for July. 
There are seven varieties of the Cochin China 
diarrhœa, and it certainly arises from the 
rivers and marsbes, the active principle being 
conveyed into the body in drinking the water. 
The Chinese and Annamites are free of it, 
because they always drink either tea or water 
purified with alum. Dr. Dounon recommends, 
as a remedy, the more simple method of boil- 
ing the water, as this at once destroys the 
germs and animals. He thinks it very pro- 
bable that various other forms of dysentery 
in other countries are of parasitic origin, and 
to be prevented by the same means. 


The Persians are known to be greatly 
skilled in the art of dyeing the hair. They 
chiefly use the plant called Henna. Dr. 
Tholozan, physician to the Shah, gives the fol- 
lowing information about this practice: — Hot 
water is added to a coarse powder of the 
leaves, and the paste is applied to the beard, 
the hair, and the nails (well washed pre- 
viously). This is done in a vapour bath. As 
the paste has to be kept constantly moist, 
this first application lasts an hour and a half 
to two hours, then the parts are washed with 
plenty of water. The henna gives an orange 
red colour, very beautiful on a white beard, 
so that many old men use it; but recently, 
with great personages, it has become more 
common to keep the beard white. Henna is 
very largely used, even by peasants. To 
change the reddish colour into a fine lustrous 
black, the parts are coated, at the same sitting, 
with a paste formed of another powder—that 
from the leaves of a kind of indigo tree culti- 
vated in Persia. This is called Reng; it re- 
mains applied about two hours. The henna 
gives different colours according as it acts on 
white, fair, or dark hair. It alters very quickly 
in moisture, and loses its properties in long sea- 
voyages. Experience seems to have proved 
that it gives suppleness to hair, but it causes 
it to whiten much sooner than usual. Fair- 
haired people always colour their hair black, 
but the black is not so intense as that pro- 
duced in persons of dark complexion. Skin, 
reddened and blackened with the two pastes, 
soon regains its natural colour on being 
washed with soap and rubbed with the fingers, 
whereas the dye adheres firmly to the hair, 
which it penetrates. Reng is sometimes used 
alone, and gives a blue violet colour. 


A committee of the Russian artillery was 
recently charged to inquire as to the advi- 
sability of using cupro-manganese for manu- 
facture of cannon. They pronounce against it, 
on the ground of the metal not being suff- 
ciently ductile (as proved by the experiments 
of Lacroff and Küntzel, some years ago). But 
they consider that alloys, binary of copper and 
manganese, and ternary of copper, tin, and 
manganese, have the property of well-filling 
the moulds in casting, giving very slight liqua- 
tion, and very sound ingots; hence, they think 
them suited for the casting of some pieces other 
than cannon. 
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“I would have everyone write what he and ns 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks: a vice 
from whence great inconvenienves derive their original,” 
—Montaigne’s Essays. 


— . — 


HARVEST MOON. 

[14682.\—"* F. R. A. S., at p. 469, gives in reply 
to query 33395, the method of ascertaining the pro- 
per time of the harvest moon; the well-known 
phenomenon of which is, that the tims of rising of 
the full moon, about 6 p. m., at this season varies but 
little for several evenings, the rapid increase of its 
northern declination compensating for the orbital 
motion to the eastward. The phenomenon of the 
moon’s rising for several days, with little varia- 
tion, occurs, however, in each lunation. In autumn 
it is at full moon, and therefore more apparent; in 
spring, at new moon, and at intermediate lunations 
at relatively different ages of the moon, and at 
different hours of the day or night. The setting of 
the moon is also affected in a similar manner, but 
not to se marked an extent. I do not remember to 
have seen the above noticed in any astronomical 
treatise. 


Scientific Club, August 2. R. J. Lecky. 


THE SATELLITES OF MARB. 

4683.]—IN reading this morning Lecomte’s 
“ Empire of China, I was startled by the following 
passage: — 1 cannot, sir, finish this discourse, 
before I have spoken of some observations we have 
made of the satellites. These are so many little 
planets that belong to the train of bigger ones 
which were detected in ourage. They continually 
turn about Saturn, Jupiter, Mars, &c.”’ 

Lecomte was a Jesuit missionary, as many of 
your readers know, who spent 10 years in China 
about the end of the sixteenth century. My edition 
of his book bears date, London, 1737, and the pas- 
sage above quoted is found on pp. 502 and 503. 

15 it not just possible that the great astronomers 
of the sixteenth century really did see one or both 
of the newly discovered satellites ? 


Leeds, July 28. J. Symes... 


CLUBBING IN THE BRABBICÆ. 


[14684.}—Tne substance of my letter, on p. 498, 
is taken verb. et lit. (bar printer’s mistakes) from 
Nature of July 11, where it appears as an abstract 
by Mr. E. P. Wright of M. Woronin’s paper. Per- 
haps it is a commentary with an enumeration of 
the facts. But quotation marks were unnecessary, 
because it will be noted it reads: The memoir, says 
Mr. Wright. The was read on the 5th of 
March, 1874. G. J. H.“ will see that his never 
having found a club without larvo being in it is 
only negative evidence, and, I venture to think, 
scarcely upsets the fact that I have found many 
clubs without the ghost of an insect being visible, 
unless, indeed, it was a microscopi ghost. 
Numerous observers have had a similar experience 
to mine, though they have also found clubs with 
different kinds of insects in them. Writing some 
years ago the Rev. M. J. Berkeley stated that tbe 
main root is mostly affected, but the disease some- 
times affects the laterals’’ (a fact corroborated by 
M. Woronin). The disease, says Mr. Berkeley, is 
local, or, where not local, capricious, and probably 
depends upon peculiar chemical conditions of the 
soil. I should like to ask ‘'G. J. H.“ if he has ever 
found the larva he mentions in the stalks of bras- 
sic, and in the midribs of the leaves, for I 
have found them in those positions, and concluded 
that they preferred clubs when they could get them, 
because, according to Mr. Berkeley, many of the 
cells of the clubs are gorged with highly nitro- 
genous matter.“ The fact that soot, wood ashes, 
nitrate of soda, and ammoniacal manures will gene- 
rally prevent clubbing, does not help us to a solu- 
tion, because, if it be claimed that these warn off 
the fly or insect, it must be acknowledged that 
they may also present rather too warm a bed for 
the Plasmidiophora brassicw. Will Mr. W. G. Smith 
kindly turn a little light on this subject ? 

Saul Rymes, 
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THE ELECTRO - MAGNET A 
RECEIVING TELEPHONE. 


[14685.]}—TueE result I have arrived at while 
experimenting in this direction seems eo interesting, 
and at the same time, I believe, novel—viz., that a 
good receiving telephone can be made from electro- 
magnets alone, without any vibrating diaphragm 
—that I hope, by prior publication, to prevent the 
possibility of a string of those patents which now- 
adays so greatly hinder true scientific invention. 
In my early experiments I made an electro-maguet 
out of a piece of žin. iron gas- pipe Zin. long, filed 
flat on one side, aud split sufficiently only to allow 
the wire (No. 24) to be wound on, which was done 
till it was full inside. The poles were, therefore, 
together about Zin. square. This was fixed inside 
a small cigar box, under a ferrotype plate, covering 
a rectangular hole cut in the lid 2}in. by I4in. 
With a Hughes carbon pencil microphone tilted 
to an angle of 45° as transmitter; a small musical- 
box as source of sound, bath ina distant part of 
the house, and one Léclanché cell in circuit, this 
box gave out the tunes, plainly heard by all sitting 
in; he room. 

A similar magnet was next made of the same 
Žin. pipe, but 3in. long, wound longitudinally with 
covered wire till full inside. The poles were together, 
3in. long by about gin. wide, with a long narrow 
slit only dividing them. This was placed across 
the under eide of the lid of a cigar box, having an 
equilateral triangular hole cut in it, and a diaphragm 
of tinplate covering it well fastened down. This 
arrangement gave out very curious effects in the 
musical way. With a watch placed on the base 
of a vertical microphone on a table near by, the ticks 
were at first heard loudly, then a low note com- 
menced which became Joud and clear, and changed 
through thirds and fifths of the scale to the octave, 
and so on up to second octave, dying out, and com- 
mencing as before. On removing the watch the 
song stopped instantly. Itraced the primary cause 
of this to vibrations in the wire from the micro- 
phone, but think that, to the shape of the diaphragm, 
and to the long magnet acting from the narrow to 
the wide end of the triangle, must be attributed the 
great range of notes preduced. 

Whilst experimenting with another similar 
magnet, I stood it loose, poles downwards, but still 
connected with the line wires, on a flat tin gun- 
powder canister with the ends cut off, but still 
retaining the paper label on which the magnet lay ; 
the tune of the musical box was given out loudly and 
resonant, but buzzing and jangling; also words 
spoken to the transmitter were heard, but confused 
together. 

Now this was a very interesting result, which 
led to the next discovery ; for having a small ordi- 
nary electro-magnet with its armature in front (as 
used in electric bells) fixed to a piece of board, I 
was about to unsbip it to try experiments on various 
tin cans, &c., when it occurred to me to connect it, 
as it was, tothe line wires, placing only a slip of 
paper between tbe poles and armature to prevent 
actual contact. To my astonishment, on putting 
the ear close to tbe board at any part, the music of 
the box was heard clearly, every note from 
highest to lowest being heard distinctly. Now here 
seemed to be a telephone without a vibrating dia- 
phragm ; but to make more sure, the armature was 
unscrewed from its support and attached to the 
magnet only by an indiarubber band, with the slip of 
paper between it and the poles, and so that it touched 
no other part of the apparatas. On listening to the 
supporting board, the sounds were still heard as 
distinctly as before. 

But even here forensic ingenuity might claim and 
attempt to prove that this ordinary armature was a 
vibrating diaphragm ; therefore, an armature being 
itself nothing but an induced magnet, it was re- 
placed by another electro-magnet, thus: 

Two ordinary electro-magnets (unscrewed from a 
couple of large electric bells) were fastened, by means 
of two little wooden saddles and a screw each, to a 
small piece of deal board about 4jin. square and Zin. 
thick, in such a way that the poles were all but 
touching. Their wires were then joined, so that 
poles of opposite denominations faced each other— 
1.e., north opposite south, and vice. versd. This 
placed on an empty cigar-box and four Léclanché 
cells in circuit, gave out the tune of the musical-box 
clearly and loudly into the room. 

When both poles were made to touch, the sound 
ceased, but with a thin piece of paper or stout tin- 
foil only between them, without any intervening 
air space, the sourd was heard. On gradually 
separating the magnets the sounds grew fainter and 
fainter till they became inaudible. 

By putting the base-board close to the ear, 
whistling and singing to the microphone were very 
clearly and loudly heard, also the voice of the 
person speaking recognised; but the words hardly 
sufficiently defined to distinguish all that was said, 
though now and then parts were intelligible. 

By varying the strength of battery, size, or mode 
of mounting the magnets, or adjustment of the 
microphone, I have no doubt that perfect definition 
can be obtained. The loudness and volume of sound 
are ample, but before making further experiments, 


for which I have at present but little time, I hasten 
to communicate the fact that (he electro- magnet, 
without any diaphragm whatever, can be made a 
reproducer of sounds transmitted by a Huchea 
microphone, and thus a complete and practical 
telephone system produced without the possibility 
of infringing anybody's patent. l 

I must add that the same arrangement is also a 
feeble transmitter, using a good Bell telephone as 
receiver—which is a very strange fact. I abstain at 
present from all theory on the subject. 

F. G. Lloyd. 
Millfield-lane, Highgate, August 5. 


HOW TO BUILD A GRBENHOUSBE. 


[14686].—I NOTICED a few weeks ago a query as 
to the building of a greenhouse, and seeing what I 
take to be very good directions in tha Journal of 
Horticulture, written by Mr. Edward Luckhurst, 
I venture to send them for the benefit of your 
readers, as this is just the time of the year to build. 
The greenhouse is of the span-roof form about 20ft. 
wide—a shape that does not find much favour with 


small amateur growers, who generally prefer to style. 
The | shown, the pillars being placed about 9ft. apart. 
! The hanging baskets, 1, 1, are suspended by chains 


utilise a wall by having a lean-to house. 
following are the details :— 


The Roof.—This is only 5 feet high at the eaves, 
and 10 feet at the apex. It consists simply of fixed 
rafters morticed into a ridge-board at top, and an 
eave-board at bottom. The width of the ridge- 
board (B, Fig. 2)depends upon that of the sashbars. 
Twe inches will be thick enough for the house we 
are treating of. c, Fig. 3, represents the beading 
fastened by screws or nails to the top of the ridge- 
board, to preserve it from the action of the weather as 
well as to impart finish to building. Fig. 4 also 
shows how the sashbars are morticed into the ridge- 
board, and how a groove, 2, 2, for the glass is 
ploughed in the ridge-board above each tenon. In 
glazing, especial care must be taken to thrust the 
glass to the top of these grooves, so as to make the 
ridge weather-proof. The size of the sashbars is 
determined by their length and whether it is in- 
tended to strengthen the roof with stays or pillars 
with supports as shown in Fig. 1. A bar of the 
form shown by E, 2} inches by { at its widest part, 
answers very well, with every fifth bar like the 
section F, in size 32 inches by 2. When interior 
supports are not used the bars should be 3 inches by 
14, with every eighth bar 3} inches by 3. I have 
given all these bars a thorough trial and can recom- 
mend them. The eave-board (G) should be 4 inches 
by 2, bevelled as shown, and with a small semi- 
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circular groove to prevent any moisture creeping 
into the house under the eaves, as will happen with- 
out the groove. In exposed windy situations 
additional strength may readily be imparted by 
bolting a few iron braces to the angles of the 
building at any ‘convenient point, as shown by H. 
Pieces of bar iron bent to the required angle, 
flattened, and holes pierced at the ends by a black- 
smith, answer admirably, and are neat enough in 
appearance when painted. To those who prefer 
the usual plan of side pillars, 1 will be useful, as 
showing a longitudinal sectional portion of such a 
pillar, with a slot cast in the top to admit a flat iron 
bar on edge, running along under the roof from end 
to end, and forming a capital support, so light as to 
make no appreciable shade, and yet very strong ; in 
size it is 3 inches by half aninch. The brackets for 
hanging shelves in Fig. 1, B, B, are objectionable 
as spoiling the appearance of the interior ; but such 
shelves are so useful that I have shown where they 
should be placed for the guidance of those who are 
compelled to use thers. f 

The roof support shown in Fig. 1 is novel, but 
Mr. Luckhurst thinks it preferable to the ordinary 
It consists of central pillars with arms, as 
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with counterpoise weights, which enables them to be 
lowered at will for watering and inspection. 

The Sides.—Here the sashbars are similar to those 
in the roof, the only difference being in the large 
size, which, as they help to support the roof, are 3 
inches by 3. They are morticed into the wall-plate, 
J, which is about 6 inches by 2} or 3, as may prove 
most suitable, and into an eave plate, K, 4 inches by 
24. The angle pieces for the corners of the building, 
L, are 44 inches by 3, and have rebates for glazing 
and for ventilators to shut into. When side venti- 
lators are introduced, as in Fig. 1, they consist 
simply of a frame 2} inches b 11. grooved for the 
glass, with sashbars morti into the frame, and 
are suspended by hinges to a fixed bar 21 inches by 
14, into the upper side of which the top side fixed 
sashbars are morticed. Although mention is made 
of side ventilators, it is by no means intende i to 
imply that they are an indispensable necessity, for 
if the roof ventilation be put through, side ventila- 
tion is not wanted, and fixed sides point of course to 
a considerable saving. Let, therefore, the roof 
ventilators run from end to end of the roof, and con- 
sist of a clear space of quite 2 feet in width so as to 
admit so l a volume of air as to insure a brisk 
and thorough circulation. Avoid a cheap opening 
apparatus: let it be strong, and yet 80 easy that a 
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touch may set it in motion. The best principle is 
that of a spiral shaft and stout-jointed levers 
by which the ventilators may be regulated to a 
nicety. The brickwork of the sides and ends consists 
of five courses above ground and six courses below, 
inclusive of the footings. The walls are 9 inches 
thick, and the footings are respectively 13}, 18, and, 
22% inches, so that a yard in length of wall and foot- 
ings will require 112 bricks, and to make enough 
mortar for five hundred bricks it requires three 
bushels of new grey lime and eighteen bushels of 


sand. 

The doors should be 14 inch in thickness, and the 
dooropsts 4 inches by 3, with rebates and beading 
as shown by M ; one for door, the other for glass. 
The central stage bas upright supports 2 inches by 2, 
and the braces are 3 inches by 2. The strips form- 
ing the shelves are 2 inches by 1, with half-inch 
spaces between every two strips. The woodwork of 
the side stages is of the same size. 

The glass for the roof to be 2loz. seconds; size 
of squares, 20 inches by 12; and for the sides and 
ends 160z. answers very well. The hot-water pipes 
to be 4-inch, and slightly elevated above the floor on 
pipe stands, as shown. 

I quote Mr. Luckhurst almost verbatim, but your 
readers will bave no difficulty in making modifica- 
tions. For instance, instead of the pillars with 
spreading arms, many would prefer to use simple 
uprights, and tie the main rafters together across 
the house by iron rods, merely stepping them into 
the eaves board instead of morticing. The wall, too, 
might with advantage be made of concrete where the 
materials are handy. I should be glad to read sug- 
gestions for alterations, and any other information 
that can be given on the subject. 

H. Stebbings. 


CENTRING WORK FOR THE LATHE. 


[14687.J—IN the ENGLISH MEcHANIC for June 7, 
p. 309, present volume, is an article upon accurate 
centring ; again on p. 333 is described and clearly 
illustrated a new and elaborate apparatus made by 
Cushman for centriug work for the lathe. 
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As the mechanical readers of ours are just now 
well set upon lathe matters, and centring methods 
fresh in our minds, I think the few remarks I pur- 
pore making will just now be comparable with 
other methods, and assist towards the arrival at a 
jast opinion of the value of each method, in a manner 
that no disjointed series at distant times could do, 
and will contribute towards a thoroughness of treat- 
ment of this subject similar to that which I hope 
to see lathe treadles receive now they are in the 
hands of D. H. G.,“ whose further contributions 
we all await with eagerness. 

The writer on p. 309 remarks, ‘‘ I have seen boys 
take work to the vice, drive a centre punch into it, 
take it to the lathe, chalk the full sides, take it back 
to the vice, draw the centres, and try again.” I 
venture to think this tedious changing of the cen- 
tre punch mark and alternate trying in the lathe 
might have been avoided by following a methodical! 
system in making the first centre punch mark. 
propose fully describing two simple methods of find- 
ing the centre for drilling—viz., with the scribing 
block, and by measurement with the eye, also the 
method of correcting either with the square centre; 
though, if carefully marked with the scribing block, 
a square centre cannot improve it. I think these 
simple methods will be sufficient for all ordinary 
work, and the scribing block in the hands of a 
mechanic will centre some most extraordinary jobs. 
The method chosen will depend principally upon the 
size of the work. If you wish to centre a rod lin. 
in diameter, first see that it is straight to the eye, 
and that the ends havea tolerably smooth surface 
in the middle; if from the forge they will be 
enough, but if it has been cut cold and broken, a few 
blows with a round-faced hammer will set down the 
fibrea and produce a small surface in the middle of 
the end good enough to scribe upon. Now for 
readiness you may lay the rod across the slide-rest, 
allowing the irregular burys from the chisel to pro- 
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I | as to find the centre of the small square you might 


good | often show an eccentricity on two sides as an eccen- 


ject, but not more than shown in Fig. 1. Now set | of the circular end of a round rod is that from the 


the scriber to come a little above or below the as- 
sumed centre, make a horizontal scratch across the 
end of rod, by sliding the scribing block on the lathe 
bed, then turn the rod a quarter of a tarn—+.e., till the 
first scratch is vertical. Scratch again horizontally, 
and so proceed till you have four lines on the end 
of the rod, as in Fig. 2. Now, as these lines are 
all marked the same distance from that part of the 
rod that rested upon the rest, it is evident they will 
all be equally distant from the centre, and if a hole 
be drilled in the centre of the little square (see Fig. 
2), it will be truly centred. When the rod is fixed 
end-up in the vice, look obliquely at the end you 
intend oentre-punching until you see the scribing 
lines at the same time as your centre-punch is held 
uprightly over the little square, snd from such a 
position that two of the scratches appear as lines 
running away from you. Now adjust your centre- 
punch so that it appeara an equal distance from 
either the right or the left scratch. If these 
scratches are from 1-16th to 1-8th of an inch apart 
this can be done with all the exactness desirable; 
but the idea of the distance of centre-punch from 
the front or back scratch will be very indifferent ; 
therefore, before striking the centre-punch, shift 
your eyes aquarter way round so that the other two 
scratches appear as lines ranning away from you. 
Then again adjust the centre-punch sideways be- 
tween what were in the first view front and back 
lines, carefully avoiding any motion of the centre- 
punch towards or away from you, as it would 
evidently disturb the first adjustment. When ad- 
justing the punch the band may be conveniently 
steadied by resting it upon the vice. If yeu would 
centre with great exactness do not drive the centre- 
punch deep, even for the heaviest work, but rather 
commence with a smaller drill than ultimate centre 
hole. If punched lightly, the centre-punch mar 
can be placed as near the centre of the little square 
by eye, as any rule, measure, or diagonal scribin 
could have made it. The point of centre-punc 
should be turned about the same angle as the 
corner of a three-sided file (i.e., angle of 60°). 
Short work can be centred with a scribing block 
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upon the surface plate. Two cast iron blocks, 
planed true with broad V-grooves in their tops, 
are very convenient for this work. A long shaft 
may be laid along the bench or on blocks on 
the floor, and the scribing block slid across the 
esd upon the surface plate, and it matters 
not how rough a rod may be cut off so long 
as you can hammer a surface in the middle large 
enough to scribe the little square upon. Nearly any 
thing can be centred with the scribing block without 
once trying in the lathe—for instance, anything of a 
dumb-bell forra might be centred for the balls at the 
end to run true or for the neck to run true accord- 
ing to which could afford most cut-off, or a bolt 
with eccentric head can be centered for the neck to 
run true. 

If the diameter of the work is, say, }in., it would 
be a waste of time to use the scribing block, for it is 
almost as easy to find the centre of a tin. circle by eye 


scratch upon it; and as the end surface is so small 
there is little labour in filing the end square to the 
sides when the edges of the circular ends can be 
nearly as mae! defined as the scratches in the pre- 
ceding case. The error of measurement for centre 
of the lin. rod needs not exceed 1-200 of its diameter, 
and in the 4 rod the actual error of eye measure- 
ment will be about the same; but relatively to its 
diameter the centre is now 1-50 out of truth, but 
still 1-200 of an inch is near enough for most work 
of 3 dia. And this eye measurement is so near that 
upon the filed end of even a half-inch rod, centred 
by eye only, the finest drawing compasses would as 


tricity in any one direction, showing that the iron 
rod was somewhat oval, aud at the sides from which 
the thickeat cut is turned off was the result of oval- 
ness in the rod rather than from eccentricity of 
the centring. 

The reason many make a bad guess at the centre 


front of the vice they look obliquely down upon the 
end of rod, and proceed to adjust the centre-punch 
sideways until the distance A B = B C, Fig. 3, 
which can be done with nicety ; then from the same 

int of view they attempt to divide the distance, 
DE, or else to make B E equal to the other two 
radii, A B and BC, with the result that, as they 
view the distance, B E, between the centre-punch 
and front edge of the rod obliquely it appears less 
than it really is. The same person wishing to 
divide a stick into equal halves by eye would place it 
in a line from right to left, so that corresponding 
parts of each half shall be equally distant from the 
eye—that is in a position analogous to the distance, 
A C, and would not for a moment think of viewing 
the stick as a line with its end towards him ; yet this 
ia exactly the problem he is attempting when he 
tries to divide the diameter, D E, from the same 
point of view as he divided A C. 

For this reason, after having halved the distance 
from right to left, A C, it is well to take another 
view at right angles to the first view before attempt- 
ing to halve the diameter, D E. This is the same 
method as recommended for finding the centre of 
the little square scratched upon the end of the inch 
rod. By viewing the end of the rod perpendicularly 
truly, you view both diameters fairly; but, then, to 
view the point of the punch, it must necessarily be 
inclined considerably, and the shaft of the punch 
being close to radii, A B and D B, they have not 
that similiarity of appearance which is desirable for 
comparing with B Cand B E; neither can the exact 
point of centre-punch be so clearly defined as when 
held vertically. 

Again, some make a very light punch-mark first, 
and correct it afterwards, for on a žin. you can 
see perfectly well if a light punch-mark is central 


k | after the punch is removed; but if it should be 


slightly eccentric, to correct it with the punch is not 
so easy, for the second oentre- punch mark must run 
into the first, and then a small centre mark is im- 
possible. I must admit this can generally be done 
near enough, but consider making the first punch 
central, by viewing the punch from two directions 
at right angles, a more exact method. This eye 
measurement is all rather a matter of method than 
of experience. For making the centres of light work 
exact, even down to 1-16in. or less, a sharp square 
centre is very useful, though it can only be regarded 
as a time-saving process when e are several 
pieces to be centred. This method is briefly described 
at page 309, thus :— ‘ 

s If they would put a square of centre cutting in 
the spindle of the tail-block or head-stock, and push 
a tool gently against the full sides, it would come 
true in an instant.“ 


But if any one who was not already acquainted 
with the method understood the principle, it must 
have been rather the inference ef their own 
mechanical genius than from explieitness of the 
writer. Even now I cannot myself understand how 
work can be trued by putting the square centre in 
the headstock, as generally so-called. Fig. 4 will 
explain the square centre, which is turned conical, 
and then filed to a square pyramid at the point and 
hardened. I have thought it worth illustrating, 
because I have usually seen them made with 
pyramidal part as large as the ordinary centre, and 
as it angles only cut for about 1-16in. from the 
point, I have reduced the facets of pyramid, thereby 
saving time in sharpening, which must be an object 
to the amateur who has no power grindstone to go 
to ; still, great stiffness is reqaired. This square centre 
must be fitted in the place of ordinary right-hand 
centre. The work roughly centred with punch is 
mounted in the lathe between centres, with the 
carrier fastened on it just as for ordinary turning; 
but place the tool in the slide rest, with its end 
reversed towards the work, so as to rub instead of 
cutting it. It is well, though not essential, to have 
ab groove filed horizontally across the end of 
tool, or piece of metal used in the rest, with centre 
of groove the same height as centres of the lathe. Now 
bring this rubbing bearing to press the work as near 
the end as poesible, but avoiding any irregular rough- 
ness or burr from cutting off. This bearing is 
now gently pressed against the revolving work, 
while the square centre is advanced end-ways, but 
not tightly, until the finish, and using oil upon the 
outside to reduce friction, and on the centre to save 
the cutting edges from abrasion ; and, if the work 
was originally round externally where the tool bears, 
the centre will be cut true, as concentric as if the 
work had been turned upon it, for when the side 
that is most eccentric comes round to the front, 
it is squeezed between the centre and the tool, and 
cutting corner of square centre is squeezed deepest 
into the metal cutting out the centre hole towards 
that side. This principle is just the reverse of ordi- 
nary turning when we make the sides of greatest 
eccentricity squeeze between a smooth round centre 
bearing internally, and a fixed cutting tool externally, 
cutting most where the squeeze is greatest, until all 
radii equal the distance between centre and tool, 
when the work is pooner round. It will be 
easily understood that, if the rod to be centred is 
oval, the square centre will cut the centre h le 
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somewhat oval also, but symmetrically so with the 
extcrnal forms—so that is still a useful guide for 
drilling the round centre holes, for it is to be re- 
membered that the square centring process does not 
dispense with drilling. 

If an oval or irregular external form is copied 
when used as a guide for turning out the centres, 
conversely an oval centre hole (such as made with 
& punch ground on a stone), used asa guide, pro- 
duces a corresponding form externally, although in 
this case it is not so apparent, because the actual 
deviation from the circle is not greater than that of 
the small centre hole, whereas ihe are now viewed 
relatively to the circumference; hence, for exact 
work, especially in steel, round centre holes are 
necessary. 

The explanation of a practice is much simpler to 
follow and shorter to write than this reviewing of 
the rationale of different processes from all points ; 
but such views must greatly assist learners in their 
choice among the many methods open to them, and 
if their mechanical reasoning commences with the 
fundamental operation of centring, I trust it will be 
extended to the after processes. 

A. E. Dancaster. 


RATE OF INCREASE OF POPULATION— 
NEBULAR HYPOTHESIS. 
1 reply to letter 14641, I may say that 
I did not intend to found an exact calculation on the 
basis of the Bible chronology. The fact that there 
is a difference of 1,000 years between the chronology 
of the Septuagint and Hebrew versions is sufficient 
of itself to raise doubts as to the correctness of 
either. Moreover, as the rate of increase must be 
conjectural, any conclusion drawn from the result is 
open te obvious objection. However, so far as our 
experience is capable of furnishivg data for calcula- 
tion, it is seen to be quite possible that man may not 
have been an inhabitant of the earth for a Jonger 
period than the Bible assigns to him. No doubt the 
rate of increase is greater now than in earlier ages, 
but we may be sure that tribes, such as over- 
ran the Roman Empire, must have maintained the 
full average of human fecundity. © 
I have no doubt that many readers of this paper, 
as well as myself, are obliged to W. G. P.“ for 
utting the nebular hypothesis to the test. I read 
ately about Comte having ascertained that, at the 
times when the various planets were thrown off, the 
rotation period of the solar mass was sensibly equal 
to the revolution period of the planet. So far is this 
from being the case with the earth, that its revolution 
period, compared with 25 x 207 days, scems to present 
a similar difficulty in the way of this theory as the 
period of the inner satellite of Mars does. I suppose 
“ W. G. P.“ would not think it worth while to make 
a calculation of the same kind for the earth and 
moon. J. A. 


INCREASE OF POPULATION. 
[14689.}—I DESIRE to thank B. Riley for his 
interesting contribution (letter 14679), and to sup- 
piement it with the following note. From his 
figures, used as data, we obtain the following equa- 


tion : 

100,000,000 x 2,850 = 13.000.000 x 21,923. 
The first term here is the total 2,850 yearr ngo. The 
third term is the difference between the first term 
and the present total. The fourth term is the pro- 
portion, wrought out by B. Riley as 21,994 years. 
The small difference, 71, being due, I suppose, to 
some arithmetical error. Hero I, have to remark 
that this amp proportion is at variance with the 
geometrical law according to which populations 
increase, and therefore the conclusion deduced from 
it requires revision. 

Mr. Riley expresses his belief as to the 
chronological record not being high enough for the 
antiquity of the buman race as indicated by the 
existing remains of geological man. Now the idea 
of geological man does not enter into this problem. 
It is confined to chronological or intellectual man— 


an entirely different sort of question. J. Steel. 


DEEP-SEA SOUNDING. 


[14690.I—Ar page 529 you give some of the 
results of the soundings off the coast of Africa, 
taken by Captain Schley, U S.N., in which he 
mentions the abrupt descent of the ocean’s 
bottom as 900 fathoms in 60 miles, and 3,000 
fathoms in 700 miles. The term abrupt tends 
to mislead, as the former is 1 in 58°66, and the 
latter is 1 in 205°33—the first by no means a steep 
gradient for modern railways. High falluting ” 
in scientific subjects is better avoided—truth inva- 
riably defeats its object. 


Scientific Club, August 2. R. J. Lecky. 


MAGIC SQUARES. 

[14691.]—In my letter (No. 14571) I gave a few 
examples of various magic squares, and at the desire 
of Amara” and J. F. G.,“ I append a formula 
for their construction of any size or apparent decree 
of complexity. 


Let us first consider a square of 5 or 25 cells, and 


let it be desirable that the digit, 1, shall occupy the 
central cell. 


Take the first 5 numbers in the natural progres- 


sion—viz., 1, 2, 3, 4, 5, and place them in any order 
in the first horizontal column, thus :— 


2 | 1 3 4 5 

3 4 5 2 1 

5 | 2 1 3 4 A 
W Ge a cae 

1 | 3 4 5 2 

4 | 5 | 2 1 3 


Thon take the next prime number, less than the 
root—this is 3—and for this reason commence the 
numeration of the second column from the 3rd 
jiqure in the first column—viz., 3, 4, 5,2,1. Then, 
for the third column, begin with the 5th for the 4th 
column, the 7th, and so on. 
square (A), measuring 15 each way. 


This will form a magic 


For the formation of the next square, we assume 


the multiples of the root, commencing with 0—viz., 
0, 5 
arrangement of these figures, we must so do it that 
0 occupies the centre cell, and repeat at every 4th 


, 10, 20. As we have perfect option for the 


Fad 


jigure, as follows :— 


20 5 | 10 0 15 

0 15 20 5 10 
Fg 10 0 15 20 B 

15 20 5 10 0 

-10 E 15 20 5 


Here wo have a magic square measuring 50, and 
by superimposing A on B, we have a square measur- 


ing 65 every way, and answering the conditions of 


carrying the digit, 1, in the central cell. 


22 6 13 4 20 
10 12 1 18 2+ A+B 
11 5 17 21 8 


As in the foregoing we have perfect option in the 
adjustment of the figures, it is plain that any number 
may be made to occupy any cell; and, within certain 
limits, two or mere numbers may be made to occupy 
given cells at pleasure. 

This formula holds good for squares having prime 
numbers for root; of course as the squares become 
larger the number where the repeat takes place is 
different ; 57 is a convenient number to exhibit this 
property. When a large square is constracted it 
becomes laborious to add up. 

For squares not having prime numbers for root, 
such as 9, 15, 21, &e., the above formula fails, and 
it is then necessary to use another, which restricts 
somewhat the number of squares formable. All 
that is necessary is in the first square (A) to make 
the middle number—say 5 (in a 9*)—run diagonally 
from corner to corner, right to left; and in the 
aquare, B, the middle number of the multiples—say 
36—run in the contrary diagonal. This will give a 
magic square. 

Even squares.—There is more difficulty attending 
the production of these squares than those having an 
odd root. A small square of 4 will show the prin- 
ciple without going to the trouble of a larger one. 

Take the first 4 numbers—viz., 1, 2, 3, 4—and 
arrange them in the top horizontal band in such a 
manner that the extremes add up to 5, and also the 
intermediate fignres equidistant from the centre (in 
the case of an 8° the top line would run thus—1, 6, 
5, 2, 7, 4, 3, 8). 


Ava. 9, 1878. 


1 3 
4 2 
4 2 
1 3 2 4 


For the second line repeat this order backwards (in 
large squares repeat the Ist line again for the 3rd 
line, and so on) until half the square is filled. For 
the lower half repeat the upper half from the centre. 

For the second square take the multiples of 4, 
commencing at 0, 4, 8, 12, and arrange a similar 
square to the last, only taking care to arrange the 
columns vertically, as follows: 


12 6 | 7 9 

C+D 
8 10 il 5 
13 3 2 16 


This formula holds good for all even squares 
having a root divisible by 4 without a remainder; 
but for all the others—viz., G, 10°, 14, &c.—ié 
breaks down, and the numbers have to be picked out 
and transposed in such a complex manner that I 
cannot describe it. I should suggest the eei of 
such squares as follows :—Make a square, one (8120 
smaller, which will be divisible by 4) after the above 
given'formula, and make a border on to it, which will 
then render it atwofold magic square ; for instance, 
to make a 10? one of 100 cells, form into an 8° all 
the figures from 19 to 82 inclusive, and then arrange 
the 36 remaining figures in a border round it, taking 
care to make the opposite figures add up to the ame 
sum. 

The formula for the big square in my letter I 
cannot place my hand on; but it is formed by a 
quantity of smaller squares, each of which is magic. 

Sidney J ewsbury. 

Victoria Park, Manchester. 


ON IDENTIFICATION OF ORGANIC 
SUBSTANCES BY THBIR PHYSICAL 
CHARACTERS, BY HEAT, BY BE- 
AGENTS, AND BY SOLUBILITY. 
14092.]J—Ix the identification of organic oom- 

pounds we require to take into consideration their 

physical characteristics, such as colour, odour, 
taste, or crystalline form, separately or collectively. 

For instance, the colour of indigo, or picric acid, 

and ferrocyanide, or ferrocyanide of potassium, is 

characteristic, and so is the odour of carbolic or 
acetic acid, camphor, or alcohol. The taste of py 

cerine sugar or the alkaloid is characteristic, and 80 

is the crystalline form of many substanees such as 

urea or its salts, oxalic acid, or sugar. So that 
some substances can be identified at once by the 
colour or by the odour, or by the taste or by the 
form, or by one or more of these combined, but 
others cannot be identified by their physical cha- 
racters, and we have to avail ourselves of the action 
of heat in the determination. The application of 
heat in heating up to a certain point in boiling, in 
evaporation, in heating in a tube open at both ends, 
or on platinum foil, or on a picce of porcelain, or by 
the blowpipe, or by any other means, often afforda 
certain indications which we may identify an 
organic substance. Heat breaks up most organic 
substances, leaving a black carbonaceous residue, and 
evolving an odour often characteristic of the sub- 
stance operated uprn. If the carbonaceous residue 
from an alkaline salt is soluble in water it indicates 
that the substance was an alkaline salt of an organic 
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acid, and if insoluble it shows that an alkaline 
earthy base is present. The organic compounds 
containing the alkaline nnd alkalaic earthy bases 
leave carbonates when heated, and the compounds 
with the heavy metals either leave the metal or an 
oxide of the metal. 

The free organic acids are either volatile or non- 
volatile—that is, they can either be sublimed or 
distilled without or with decomposition. The fatty 
acids distil unchanged, while citric and tartaric 
acids, &., suffer decomposition. The acetates on 
ignition are decomposed, prodneing acetone. Ani- 
line, cinchonine, gelatine, albumen, morphine, 
quinine, urea, &c., give the odour of ammonia when 
heated in a small glass tube, and when heated on 
porcelain, and the heat continued until all the carbon 
is burnt off, there will be a residue if the compound 
contains any metal except arsenic or mercury. 
Acetic acid, alcohol, aldchyde, aniline, butyric acid, 
carbolic acid, chloroform, ether, glycerine, lactic 
acid, nicotine, &c., on evaporution leave no residue. 

Albumen, when heated up to 70°C., becomes milky, 
and when subjected to a higher temperature it 
coagulates. 

Again, organic compounds have definite boiling 
points, by which means we may often distingnish 
one compound from another. Thus the alcohols 
beginning with C2H;Ho, boiling point 78°C., up to 
C.H\;Ho, boiling point 190°C., inerease by a 
difference of about 19 degrees. Ard the acids from 
CH;COHO, up to CsH-COHO, increase from 118°C. 
to 251 C., with an average difference of 18 degrees; 
but up to C4HoCOHO the difference is approximately 
22 degrees. In the paraffin series, as the boiling 
point increases from 1°C. for CyHjo up to 124°C. for 
CsHis, the difference decreases. 

Many substances like tartaric acid, when heated 
in a small tube, blacken, and give the odour of 
burnt sugar. Others blacken and give the odour of 
singed hair, aa uric acid, morphine, &c. Some 
give the odour of coal tar, as cinchonine and quinine, 
while benzoic acid, &., give an agreeable odour. 

Formic and oxalie acids, when heated in a test- 
tube with strong H.SO;, gives off CO without 
blackening, while citric acid similarly treated 
gradually blackens and evolves CO, while tartaric 
acid blackens immediately. Again, re-agents are 
very useful for the identification of organic sub- 
stances. For instance, brucine in the state of 
powder, moistened with strong H: SO,, gives a red 
colour, and some chlorine water and an excess of 
ammonia, added te a solution containing quinine, 
gives a green colour, and with a narcotine solution 
a reddish orange colour would be produced. Ifa 
little potassic bichromate is added to strychnine, it 
will give a dark purple colour. A brown precipi- 
tate, with a solution of iodine, indicates an alkaloid, 
a blue precipitate indicates starch, a yellow, plumbic 
acetate, and no colour, acynnide. Potassic or 
ammonic hydride gives a brewnish red colour in a 
solution of gallic acid, and with tannic a brown 
colour. Ferric chloride, with meconic acid, gives a 
red colour, and the same colour is produced in solu- 
tions of acetic, formic, and hydrosulphocyanic acids. 

Plumbie acetate gives a white precipitate with 
malic acid. Colcium chloride, in a neutral solution 
of tartaric aeid, gives a white precipitate, and with 
citric acid no precipitate is produced until boiled. 
It also produces a white precipitate with a solution 
of oxalic acid, or an oxalate. It gives a white 
precipitate with neutral citrates, and gives a preci- 
pitate witb malic acid, or the addition of alcohol. 


Argentic nitrate gives white precipitates with 
neutral solutions of formiates and acetates. 


Ferric chloride gives, with nentral solution of 
benzoic and succinic acids, brown precipitates. 
Many organic substances dissolve readily in cold 
watcr—some dissolve moderately, or with difficulty, 
or not at all. Again, many substances that will 
not dissolve in water will dissolve in alcohol or 
ether, or in both easily, moderately or sparingly. 

Cold or boiling water dissolves to a greater or less 
extent acetic acid, albumen, benzoic acid, brucine, 
butyric acid, caffeine, caramel, caseine, chloral 
hydrate, cholesterine, cinchonine, citric acid, cream 
or tartar, creosote, dextrine, formic acid, gallic 
acid, gelatine, glycerine, gum, hippuric acid, malic 
acid, meconic acid, morphine, narcotine, nicotine, 
oxalic acid, oil of bitter almonds, palmitic acid, 
picric acid, potash salts, pyrogallic acid, quinine, 
galicine, soda salts, starch, strychnine, succinic acid, 
sugars, tannic acid, tartaric acid, urea, uric acid, 
urates, &c. 

Alcohol dissolves, to a greater or less extent, 
brucine, butyric acid, caramel, carbolic acid, chloro- 
form, cholesterine, cinchonine, citric acid, creosote, 
formic acid, gallic acid, glycerine, lactic acid, malic 
acid, meconic acid, morphine, naphthaline, na- 
cotine, nicotine, nitrobenzol, oil of bitter almonds, 
oleic acid, oleine, oxalic acid, palmitic acid, picric 
acid, pyrogallic acid, quinine, salicine, spermaceti, 
sugar, tannic acid, stearic acid, stearine, strychnine, 
succinic acid, tartaric acid, urea, wax, &. 

Ether dissolves to a greater or less extent benzoic 
acid, carbolic acid, chloroform, cholesterine, creosote, 
gallic acid, glycerine, hippuric acid, lactie acid, 
naphthaline, narcotine, nicotine, nitrobenzol, oil of 
bitter almonds, oleic acid, oleine, palmitine, 


paraffine, pyrogallic acid, quinine, spermaceti, 
tannic acid, &. 

If a substance is easily soluble when shaken in 
small quantities with cold water it cannot be 
albumen, benzoic acid, caseine, cinchonine, gallic 
acid, gelatine, gum, hippuric acid, morphine, pal- 
mitic acid, palmitine, paraffine, quinine, salicine, 
spermaceti, strychnine, starch, stearine, urates, or 
wax. This is negative evidence, which enables us to 
say that it is not one of a certain number of sub- 
stances, but must be some other. 

If the substance dissolve when heated in boiling 
water it cannot be albumen, caseine, palmitine, 
paraffine, spermacetti, stearine, or wax. 

Again, there are substances which dissolve moro 
freely in hot than cold water. For instance, 
caffeine is entirely soluble in boiling, but only 
slightly soluble in cold water. Chloral hydrate 
forms oily drops in cold water, but dissolves when 
the water is heated. And dextrine, gallic acid, 
gelatine, hippuric acid, soap, starch, or the nitrate 
and oxalate of urea dissolve in boiling, but not in 
cold water. 

Again, aniline, benzoic acid, benzine, carbolic 
acid, cholesterine, meconic acid, narcotine, nitro- 
benzol, oil of bitter almonds, oleic acid, oleine, and 
stearic acid are very soluble in alcohol and ether, but 
slightly soluble, or not at all, in water. 

Further, butyric acid, nicotine, and pyrogallic 
acid are soluble in water, alcohol, and ether; and 
indigo and starch are insoluble in water, alcohol, 
and ether. 

Caffeine is soluble in boiling water and ether, but 
only sparingly soluble in cold water and alcohol. 

Caramel is only slightly soluble in aleohol, but it 
is very soluble in water. Cinchonine is soluble in 
alcohol, insoluble in ether, and nearly iusoluble in 
water. 

Citric acid is insoluble in ether, and ‘soluble in 
water and alcohol. 

Morphine is solable in boiling alcobol,{insoluble in 
ether, and sparingly soluble in water. 

Palmatine is soluble in ether, insoluble in water, 
and insoluble in boiling alcohol. Paraffin is soluble 
in ether, sparingly soluble in boiling alcohol, aad 
insoluble in water. 

Picric acid is readily soluble in alcohol, but only 
sparingly soluble in water. Quinine is sparingly 
soluble in water and ether, but readily soluble in 
alcohol. Strychnine is scarcely soluble in water, 
and itis insoluble in alcohol and ether. Succinic acid 
is soluble in water and alcohol, but only sparingly 
soluble in ether. 

Sugar is soluble in water, scareely soluble in 
alcohol, and insoluble in ether. Tannic acid is 
soluble in water and alcohol, and sparingly soluble 
in ether. 

Tartaric acid is soluble in both water and alcohol. 

The solubility and insolubility of various com- 
pounds in certain reagents is one of the most im- 
portant means for isolating compeunds that are 
mixed together. If we have two compounds mixed 
together, and cnc is soluble in alcohol and the other 
is not, we put the substance in alcohol which dis- 
solves one and leaves the other. And on the eva- 
poration or distillation of the alcohol we obtain the 
compound that was in solution in alcohol, it may be 
in the crystalline form. And in the same way we can 
isolate certain organic substances from others by 
water, ether, or other reagents. 

Hugh Clements, 


PRINTING TEXTILE FPABRICS BY 
MEANS OF PHOTOGRAPHY. 


{14693.}—I sHouLp like if you will allow me to 
draw the attention of calico and other printers on 
textile fabrics to the importance of taking up the 
use of photography for printing designs on cloths 
and stuffs. Some years ago very charming effects 
were produced by printing photographs of lace upon 
parasols, and recently the manufacturers of Lyons 
submitted to the French Photographic Society long 
lengths of silk printed with medallions of large size 
representing pictures of the old masters. It will be 
seen that by calling in photography there will be no 
lack of really good designs, for the combinations 
possible are simply uncountable. I send you the 
details of a process patented by Mr. Winter, of 
Prague, not as a method to be copied, but as afford- 
ing an insight into the processes necessary, and the 
direction in which to look for improvement. The 
object of his invention is to produce magnified 
positive photographs on woven fabrics, such as 
linen, cotton, silk, or wool, and with the use of 
iodide or chromide of silver. The process consists 
essentially in impregnating the woven fabric with 
iodide or chromide of silver, and thereby making it 
so sensitive to light that from a negative plate of 
about eight square inches a magnified positive 
photograph of up to more than forty square feet 
may be produced on the woven fabric. When electric 
light is employed the positive photograph may be 
produced in from ore to four minutes. The pro- 
portions of the chemicals to be used vary, not only 
according to temperature but also according to the 
density and material of the woven fabric, so that in 
the case of lower temperatures and denser woven 


fabrics, which do not so easily absorb fluids, the 
solutions must be made stronger, and iodides must 
be uscd in preference to chromides. By way of 
example it will be well to describe the proportions 
that may be used at a temperature of from 60° to 70° 
Fahr., with linen or cotton fabrics of average density 
and fineness, This description will serve as a 
measure for the possible variations under the 
previously-mentioned circumstances. The woven 
fabrics must be first freed from all chemical impuri- 
ties, and the subsequent operations may then follow 
in the manner now to be descrited. 

1. The Treatment with Chromides.—The woven 
fabric is passed through a solution composed of four 
parts by weight of chromide of potassium, one part 
of chromide of cadmium, and 20 parts of water, so 
as to be equally wet on both sides, and is then hung 
up to dry. 

2. The Treatment with Silver.—The dried, 
woven fabric is passed through a solution of four 
parts by weight of nitrate of silver, one part of 
citric acid, and 140 parts of water, and again dried. 

3. The Exposure to Light.—For this purpose it is 
generally preferable to use electric light, which may 
be produced by a dynamo-electric apparatus. In all 
other respects the proceedings are the same as in the 
production of magnified photographs by means of 
the solar camera. The sensitised woven fabric is 
exposed to the light until the positive photograph is 
distinctly visible thereon. The time necessary for 
this exposure depends upon the size and strength of 
the necutive—generally one to four minutes. 

4. The Development.—A solution composed of 10 
parts of pyrogallic acid, 45 parts of citric acid, and 
410 parts of water is put into a large flat pan, and 
the waven fabric is left in the solution until the 
photographic picture or print thereon is sufficiently 
developed. The remaining proceedings are as usual 
in photographic processes. The picture is well 
washed, then toned and fixed, and finally again well 
washed. 

I should be obliged if any of your chemical readers 
would tell me what the patentee means by 
chromides ? 


Manchester. J. S. B. 


PHOTOGRAPHING A TROTTING 
HORSE. 


(14694. }—IT will be remembered that when Miss 
Thompson exhibited her first picture at the Royal 
Academy a discussion arose as to the position of a 
horse's legs during the action knowa as trotting. 
The question has been practically settled by an 
American photographer, named Muybridge, who has 
taken a series of instantaneous pictures of a woll- 
known trotting horse while careering over a race 
track at San Francisco. The following account of 
the arrangements will doubtless interest your 
readers: 

Under a shed on the south side of the track, were 
arranged, upon a platform, twelve cameras, in spaces 
of 2lin. each, with lenses manufactured expressly 
for this purpose by Dallmeyer. In front of these 
cameras were placed the shutters, to each of which 
was attached a magnet and armature, communicating 
with an electric battery, and so arranged that on the 
completion of the electric circuit ut the proper 
instant of time the shutters would expose the sensi- 
tive plate to the action of the light and immediately 
close again. Upon the opposite side of the track 
was placed a screen about 50ft. long and 15ft. high 
at a suitable angle to secure the greatest amount of 
reflected light, covered with white linen cloth, and 
divided by vertical strips into spaces cf 2lin., each 
with a consecutive number. 18in. in front of this 
background was placed a footboard 12in. high, with 
longitudinal lines tin. apart. In front of this foot- 
board a strip of wood was fastened to the ground, 
upon the top of which wires were properly secured 
at an elevation of about lin. above the ground; each 
wire was held in proper tension by a spring on the 
back of the footboard, so arranged that the depres- 
sion of a wire drew the spring and completed the 
electric eircuit. These wires were placed at distances 
corresponding with the cameras on the opposite side, 
and with the spaces on the background. From 
this it will be readily seen the depression of the first 
wire would cause the exposure in the first camera; 
of the second wire, the second camera, and so on; 
and if everything was properly arranged, the driver 
would simply have to keep the wheel of his sulky in 
the track provided for it, and as it successively 
depressed the wires, and established the electric 
circuit, a series of photographs would be made by 
the mechauical action of the wheel itself. Every- 
thing being properly adjusted, and the track 
whitened, Abe Edgington, a well-known trotter 
belonging to Mr. Stanford, was brought out for the 
trial, the driver started round the track, aud eame 
dashing by in front of the background at a 221 
gait; the wheel passing over the wires completed 
each circuit in succession, and during the half second 
or less occupicd in passing the cameras twelve suc- 
cessive exposures were made in the cameras. In a 
few minutes’ time the negatives were developed, and 
found to be perfectly sharp, showing in each of 
them every foot of the horse perfect in its outline, 
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and the body, harness, &c., full of detail—even the 
slender whip was as well defined as if it had been 
motionless. 

In the first picture the horse is seen with his nose in 
the space 9, and his left hind foot in space 3, in the 
act of leaving the ground, the right fore foot, which 
moves in unison with it, having already been raised 
nearly 12in. from the ground as is shown by the 
third horizontal line, which is 12in. above the track. 
These two feet, the left hind foot and the right fore 
foot, do not again touch the ground until in picture 
8, and then remain on the ground until 11, 
where the stride is completed, and they are in the 
same position as in figurel. Fig. 1 admirably shows 
the fact that the fore leg is raised first, as would 
seem necessary from the fact of its being the shorter. 


In Fig. 2, taken at a point 2lin. further on, the 
left hind foot is clear of the ground, as it evidently 
has been a part of the time between Fig. 1 and 2, 
and the horse is literally flying in mid air. The 
right hind foot and the left fore foot have been 
stretched forward as far as possible, and are just 
about to strike the ground. 


In Fig. 3 the left fore foot and right hind foot 
have struck the ground, where they remain as long 
as the horse can swing himself forward on their 
leverage, as shown in Figs. 3, 4, and 5. The left 
hind foot and right fore foot are being drawn up be- 
fore being carried forward—note how close the fore 
foot is doubled under the breast. 

In Fig. 4 the horse has gone forward another 
space, bringing himself directly over the left fore leg, 
which is nearly vertical. In Fig. 5, which nearly 
completes a half stride, the horse is exerting his 
greatest propulsive force by the muscles of the right 
hind leg and the straightening of the pastern of the 
left foreleg. In Fig. 6 the right bind foot and left 
fore foot have left the ground, and the horse is again 
in mid air, and remains so during the time repre- 
sented by Figs. 6 and 7, and apparently during a 
part of the time intervening between Figs. 7 and 8. 
In Fig. 8 the left hind foot and right fore foot, 
which left the ground in Fig. 1, again strike ; the 
right fore foot, which last rested on the ground in 
space 5, now strikes in space 15, and the left hind 
foot, which last rested in space 3, now strikes in 
space 13. The horse’s head, which in Fig. 1 is 
entering space 9, is now entering space 16. These 
two feet remain on the ground while the horse, by 
their leverage, passes through spaces 16, 17, and 18, 
as shown in Figs. 8, 9, and 10, until in Fig. 11 he 
is again about to leave the ground in the identical 
position shown in Fig. 1, thus completing one full 
stride. The left hind foot, which is just leaving the 
ground in space 3, Fig. 1, is again just leaving the 
ground in space 13, Fig. 11. This would make the 
stride about ten spaces of 2lin. each, or 17}ft., but 
by measurement of the footprints on the track the 
stride was actually 18ft. By an analysis of this stride 
it will be seen that the left hind foot and right fore 
foot, which left the ground in Fig. 1, do not strike 
until, in Fig. 8, the horse has moved about 12ft., and 
they then remain on the ground until he has com- 
pleted the stride, or while he passes over about 6ft. 
more. This is shown by the position of the horse’s 
nose in Figs. 1, 8, and 11. In other words, any two 
feet of a horse, with this stride and speed, will rest 
on the ground about one-third of the time, and will 
be off the ground about two-thirds of the time and 
distance. During the stride the opposite hind and 
fore feet were also on the ground while the horse was 
moving about 6ft. (see Figs. 3, 4, and 5) or about 
one-third of the whole time. This would leave a 
distance of about 6ft., or one-third the time, in 
which no foot touched the ground (see Figs. 2, 6, and 
7). The relative time that a horse is off and on the 
ground depends, of course, upon the length of stride 
and speed. 

It is to be hoped that copies of these photographs 
will be sent to this country for the benefit of those 
who disputed the accuracy of Miss n pic- 
ture. : ode 


A NEW BEEHIVE. 


[14695.]—T HE beehive of which Ligurian ” (let. 
14643), has so kindly given us particulars at page 
501, is, in my opinion, not so suitable for the use 
of English bee-keepers as the modern bar-frame 
hives already in use here. In many points the hive 
resembles Nutt’s collateral—a hive which is not 
much used now, the modern bar-frame being found 
better suited to the most advanced style of apicul- 

I presume the central part is fitted with bar- 
frames, such as are described in the divisional hive 
paper. The feeder, too, is a bottom one, which is 
rather in opposition to the general opinion—and 
rightly so, I think, as they encourage robbing more 
than ‘‘ top-feeders’’ do. The sun-shade would be 
quite unnecessary in our climate if no ventilator 
were fixed in the super cover, and the whole of the 
case painted a light colour. The design of the 
porch is good, and much prettier than the generality 
of porches. The porches of some hives quite spoil 
the appearance of otherwise handsome accessories 
to a gentleman’s garden or lawn. ‘The plan by 
which the sides are made detachable is very inge- 
nious, but would be quite unnecessary in avy hive 


which had no side honey boxes, as the removal of 
the super cover exposes the whole of the upper 
boxes. I may just mention here that there is no 
worse conductor of heat than ‘‘ dead air,“ and that 
the hives which have a ‘‘ dead air space’’ round the 
sides, as the Cheshire and Abbott, give better pro- 
tection against excessive heat or cold than any 
wooden hive with a movable cover. 

Of the suitability of the hive to the American 
style of apiculture I am unable to judge, but have 
no doubt that the points which are objectionable in 
our eyes are such as will be found to answer very 
well in such El Dorados of honey as are to be found 
on the other side of the Atlantic. 

W. 8. Travis. 


DISTILLING APPARATUS. 

(14696. |-—TuHE distilling apparatus represented in 
the drawing is intended primarily for the use of 
pharmaceutical chemists or druggists, but it pos- 
esses features which will recommend it to many who 
have need of a trustworthy and quick acting still. The 
wide delivery tube is a useful feature allowing as it 
does for the accumulation of vapour and permitting 
of the introduction of the baad, The body of the 
still is of wrought iron or copper, with a lid fitting 
on ground edges, and held together by screw-clamps, 
as seen in the engraving. A gauge is fitted to show 
the quantity of liquid in the still. The*condenser, it 
will be seen, consists of a number of glass tubes, 
which, if they are lin. diameter and 24in. long, 
expose a surface of 264in. while that of the surround- 
ing cylinder is only 1884in. The ends of the con- 
denser tubes are drawn together and tapered, as 
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house circular, and my letter, with a view, as 
Nun, Dor.” and“ Locomotive Engineer ” points 
out, of making your readers think that the “ latter 
is a copy or rechauffé of the former.“ 

In my last letter I stated clearly that this was not 
ane cats, and [ will now give further proofs of this 

act. 

Having, as your readers know, given diagrams 
and descriptions of the N automatic 
brake, I desired to give similar information res 
ing the Sanders automatic vacuum, as I consi 
it the best of the vacuum brakes. 

I therefore obtained an official diagram of this 
brake as used upon the Great Western Railway from 
which I made the drawing upon page 315. -The 
description I gave from my own knowledge of the 
brake, supplemented by information I received from 
the railway officials, and also by information sent 
to me not long ago from the Sanders’ Brake Com- 
pany. 

As I was most anxious that my description should 
be accurate, I thought the better way would be to 
adopt some portions of the information sent to me 
from the inventor's company contained in his own 
official circular issued in January last, and from the 
paper he read before tke Institution of Mechanical 
Engineers on the 31st of the same month (some par- 
ticulars of which are given in last volume, page 542). 

I will at once answer all the ‘ insinuations,” 
extracts,“ and “conclusions contained in R. 
D. Sanders’ two letters, pages 397 and 473, by stat- 
ing that at the time of writing my letter, page 315, 
on the 29th of May last, I did not copy the West- 
inghouse circular, had not read or even seen it, and 
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shown in cut, to permit, if desired, of the collection | in fact did not know that one had been issued upon 
of the distillate in a narrow-mouthed bottle. The this subject until after my letter was in print. 


advantage gained by this apparatus, aside from the | 
general one of convenience is thus seen to be in the 
notable increase of condensing surface it exposes, | 
which to that extent increases the effectiveness of 
the device—i.e., its rapidity of action. Compared 
with a Liebig condenser of similar dimensions, this 
apparatus exposes probably three times as much 
condensing surface. The idea of a tubular con- | 
denser, employed in the manner set forth is in the | 
opinion of the American Journal of Pharmacy, an | 
excellent one, that may find useful imitation in the | 
chemical laboratory and elsewhere. The device illus- 
trated and e was invented by Joseph P. 
Remington, whose recommendation of its merits is 
based upon a continuous use of it for three years. I 
think many of your readers will be able to appre- 
ciate its advantage and turn them to account. 


Beloit, Wis. Silas P. Cooper. 


CONTINUOUS BRAKES-—SANDEBB’ 
AUTOMATIC VACUUM. 


[14697. |-—THE very able letters of your correspon- 
dents, ‘‘ Nun. Dor.“ and“ Locomotive Engineer,” | 
and the editorial note, upon pages 499 and 500, are 
so conclusive that very little remains for me to 
add to the statements contained in my former letters 
upon the subject of] Sanders’ automatic vacuum 
brake, pages 315 and 443, more especially as Mr. 
Sanders in his last letter does not even attempt to 
disprove any of the statements in my last letter. 
All he does is to take up a column of the ENGLISH 
MECHANIC (p. 473), with extracts from the Westing- | 


The first six paragraphs, page 473, are the very 
six ‘‘extracts’’ I made from the information sent 
to me by the Sanders company. The last two are 
= ae information I received from a locomotive 
official. 

Although I adopted some of the wording of the 
extracts, still every part of the description and 
every figure contained in my letter upon page 315, I 
had thoroughly proved myself before writing. 

have to-day again read the much-talked-of 
Westinghouse circular, and I notice on the first page 
that it states ‘‘they have adopted Mr. Sanders’ 
description of his own brake as far as the informa- 
tion contained in the circular and paper referred to 
has permitted.” 

It thus appears that Mr. Sanders has farnished 
the Westinghouse company with similar informa- 


tion to that which he sent to me, and then made a 


personal attack on me because some of the informa- 
tion contained in the Westinghouse circular is also 
contained in my letter. 

“ Locomotive Engineer,” page 499, is quite cor- 
rect in his statement that Mr. Sanders has al 
his brake, and I have had an opportunity of examining 
his present arrangement in working order. 

Mr. Sanders has resorted to the use of Smith’s 
sacks”’ or cylinders, in place of his own “drums,” 
and he now uses 12 square feet of rubber cloth in the 
two! sacks,” instead of about half of that quantity 
in his Great Western plan. 

He still retains all his costly apparatus on the 
engine. 

is new brake will thus be more costly to main- 
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tain than his old one, as counting the hose coupling 
at least 14 square feet of rubber cloth are used for 
each carriage. Also it is not yet automatic upon the 
engine and tender, as the parts are too large to be 
placed upon either, and it is often the case that the 
Sanders brake makes an apparently good stop, 

use the steam brake upon the engine and tender 
has done about three-fifths of the work. 

In conclusion, the brake question, which appears 
to be so troubleseme to railway companies under 
existing circumstances, is one that could be settled 
in a few days if submitted to a commission of dis- 
interested engineers, with power to make competi- 
tive experiments by running the trains side by side 
on parallel lines, where there would necessarily be 
the same conditions for the two brakes being tried 
at the time. 


August Ist. C. E. 8. 


DISTINCTIVE HEAD LAMPS UPON THE 
MIDLAND RAILWAY. 


[145° 8.]—I Now send the diagram and explanation 
of the Midland system of head lamps, which I 
promised uson page 526. The arrangement at pre- 
sent in use (with slight alterations and additions) 
was designed by the late Mr. Kirtley, and came into 
—— on Monday, September And, 1872. It was 
also mentioned in my letter, Vol. XVI., p. 141. 
Midland engines running over the Midland line carry 
the head lamps as follows :— 

Fig. 1.—Engines of ress or fast passenger 

trains, break-down van trains, and special fish trains 
carry two white lights, one over left-hand buffer and 
one at foot of chimney. 
_ Fig. 2.—Engines of slow passenger trains, very 
important express goods or cattle trains, and light 
engines carry one white light over the left-hand 
buffer. 

Fig. 3.— Eug' nes of special pango and empty 
carriage trains carry two white lights—one over 
right-hand buffer and one at foot of chimney. 

Fig. 4.—Engines of important ress goods or 
cattle trains. One purple light over the left-hand 
9 ꝗ — and one white light orer the right-hand 

u er. 
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Fig 5.— Engines of express goods or cat tle tra 
two white lights, one over each buffer. 
Fig. 6.—Engines of through goods, mineral, 
ballast, or empty waggon trains, also return empty 
fish trains, two white lights at the foot of the 
chimney, placed one above the other. 
Fig. 7.—Engines of stopping goods, mineral, 
ballast, or empty waggon trains, also shunting 
engines when running upon the main line. 
shunting engines employed exclusively in station 
yards and sidi: gs must, after dusk, carry both head 
and tail lamps, showing a red light. 
To distinguish the Midland trains when running 
over the following portions of the Manchester, 
Sheffield, and Lincolnshire Railway, Cheshire lines, 
and Midland and Sheffield joint railways, the follow- 
ing arrangement isin use: Between Derby, Buxton, 
Manchester, and Liverpool, and between Swinton 
and Doncaster, the engines of anniy passenger 
trains must carry a white light over tbe left-hand 
buffer and a purple light at the foot of the chimney, 
aud the engines of special passenger and empty 
carriage trains must carry the lights shown 
by diagram 3. Between Rowsley, Buxton, Man- 
chester, and Liverpool, between Barnsley and Man- 
chester, and between Swinton and Doncaster, the 
engines of express, goods, and through goods and 
mineral trains must carry a purple light over the 
left-hand buffer and a white light at the foot of the 
himney; and between Rowsley, Buxton, and Man- 
chster, and between Swinton and Doncaster, the 
engines of stopping goods and mineral trains must 
carry a white light and a purple light, side by side, 
over the left-hand buffer. 
This special arrangement, it will be noticed. is 
not required till the trains have arrived at New 
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running between Hendon, South Tottenham, Moor- 
gate-street, and Victoria. ‘The whole system of 
lamps, carried by all the trains running past King’s- 
cross, is very elaborate, and would take up many 
columns of the ENGLISH MECHANC to describe. 
I, therefore, only give the following portion which 
refers to the Midland passenger trains :— 
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THE LAND QUESTION. 


14699.—80 Mr. S. Mayer (14652) thinks it 
akes a difference between coveting and stealing 
land and brooms—that no human being made the 
land, but one did make the brooms. Did any 
human being make the materials for them, or make 
borses and cows, sheep and oxen, and corn? And 
does he maintain the right to steal them? God did 
not make the Three per cent. Consols, nor the money 
in savings banks or railways—at least, not directly ; 
and has ‘‘ the intelligent working man, who pro- 
duces capitalists,” a right to take them as he 
wants? And, if not, why the land for which they 
are continually being exchanged? He really seems 
to imagine that people get Jand without paying for 
it, but that everything else is paid for. Such non- 
sense as that is beyond answering. Suppose he got 
a law passed that nobody should acquire more land 
than a certain quantity—what good would it do him? 
It would only cause land and money to be somewhat 
differently distributed, and increase the income of 
would-be landowners from 2 per cent. or less to 04 
or ‘05 on their capital. 

Iam amused at his anger at my talking of the 
Berlin peace doing any good. Last winter we were 
told by the defenders of strikes over and over again 
that trade was only temporarily depressed by the 
Russian war, and the fear of it becoming an Euro- 
pean war. All men of sense knew better ; and, now 
the peace has come, the idea of it doing working men 
any good is laughed at by themselves or their advo- 
cates. I have not the least daubt that he has seen 
before my statements about the price of buildin 

having nearly doubled in the last thirty years, an 

for the reason that workmen do less for the same 
money, for it was stated many times by builders and 
ether persons of experience last winter. Things are 
not less true because they have been said before. 
When he asks me to prove them by figures he simply 


Mills janction, but the lights are carried from and | does not know what proof is. It is simply a fact 
to Derby and Rowsley, as with some trains they are | that a house of any given size does cost nearly twice 


the last or first stopping stations on the Midland 
line. Your correspondent, p. 352, also asks ‘‘ what 
a white board, plain or with crosses, denotes at 
King’s-cross (Met.) f“? It is part of the system of 
distinctive discs and lights carried by Midland traing 


ai much as it did about thirty years ago. 


If this is 
the best defence the coveters of their neighbours’ 


houses have to make—and I believe it is—I quite 
agree with his concluding exclamation—such people 
can only come to Rui 


n. 


A TRANSLATING MACHINE. 

[14700.I—SEEINd in the ENGLISH MECHANIC 
recently, a design for such an instrument I sm 
8 for the benefit of my mechanical friends, to 
send a drawing of one which I contrived, and no 
doubt if hung up in the halls or laid in the coffee- 
rooms of hotels, this would be found a valuable con- 
venience toforeign visitors. It might also facilitate 
business in the custom-houses, the exchange and 
merchants’ offices of our ports. - 

Referring to the drawing it will be seen that in 
this example there are a dozen languages given 
(indicated by their initial letters)— English, French, 
Spanish, German, Dutch, Italian, Danish, Russian, 
Greek, Turkish, Hindostani, and Celtic ; the study 
of the latter now being considered by the historian 
and the antiquarian of unlimited importance, and the 
capabilities of the instrument being thus further 
illustrated. By lengthening the machine the Asiatic 
languages can be added, or classic Greek, Latin, or 
Hebrew may be given. 

The card, which fills the front of the instrument, 
is ruled into a number of parallel spaces, and in each 
ef those spaces, which are again divided by vertical 
lines, words, sentences, or numbers of similar 
meaning are consecutively arranged, being written 
or printed in the several languages. Even short 
phrases may be expressed in a space lfin. long by 
one-tenth of an inch wide, so that a card about 18in. 
square would hold 150 questions. Thus the instrument 
need occupy no inconvenient proportions—about the 
size of an ordinary writing desk. In front of the 
card, and capable of being moved up and and down 
by a rack and pinion movement, as shown in the 
drawing, is an ivory slip bearing the titles of the 
languages given on the card, the space of each title 
corresponding with the language and columnar 
arrangement of that card. 

There should be several cards treating on those 
matters necessary to the tourist or commercial 


traveller, also cards bearing words and numerals, 


any of which can easily be slipped into and taken out 
of a groove made for its reception in the sides of the 
front pllars. Those cards must be numbered and 
assorted into words and questions having reference 
to special subjects. 
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Now, to use this instrument, we shall suppose a 
foreigner—it may be a Turk—arrives at some 
hostelry where no interpreter is retained; he 
observes the translating machine, and selecting a 
card expressive of his wants, he places this in the 
groove. It may be card marked No. 7, Hotel.“ 
He now turns the handle, and the ivory indicator 
moves up or down, stopping at the Turkish words or 
phrases as ma be, which he selects to express his 
wishes. Parallel with those phrases, and just under- 
neath the title ‘‘ English,” we read the translations; 
perhaps it may be I require a bed, ae 
coffee,” Get me a pipe, Serve up supper, 
no doubt in 150 sentences erp ty to the same 
order he discovers enough to tell his requirements. 
Through card No. 8, marked ‘‘ Commerce,” he may 
ask such questions as Where is the bank?” 
Show me the station,” Ticket for London,” &c. 

I hope I have written enough to commend the 
utility and simplicity of this translator. The same 
principle ean, of course, be carried out in other ways ; 
for instance, the cards may be replaced by rollers, 
between which the columnated translations may 
wind and unwind like an educational apparatus we 
sometimes see in our infants’ school; but we must 
remember that after all, in a scheme of this kind, 
our aim essentially must be to contrive an instru- 
ment which can be at once used by anybody who can 
read his own language, and the mechanism of such 
an instrument ought to require no study or prc- 
longed application. Again, we must not expect too 
much from the instrument. It can be useful, but 
to a certain extent those who in their travels have 
used a French or Italian phrase-book can best judge 
of its utility, and estimate its convenience. 

E. B. Fennessy. 
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TRANSLATING MACHINES. 
(14701.]—Havina read with some astonishment 
tho letter (14639) of Mercurius,” I am curious to 
know how the machine in question overcomes the 
difliculties of idioms, &c.? Especially should I like 
to hear how it would translate such words as ‘‘ box,” 
“ bark,” “ lead,“ &c.? Also the well-known French 
epigram, beginning— 
* Je suis ce que je suis, 
_ Mais je ne suis pas ce que je suis P”? 
8. D. K. 


THE HYPHARMONIC THEORY — THE 
THEOREM STATED. 


14702. Mu. Fren. J. Jacxson, letter 14672, 
recommends me to investigate the hypharmonic 
theory mathematically, as he has for some time 
stated it. If I understand his proposition it is that 
as thore is an ascending series of notes bearing cer- 
tain relations to each otber, termed the diatonic 
scale, so there is a descending series bearing similar 
relations and exactly corresponding with the 
ascending one. Thus the latter, cemmencing on 
do, comprises the notes do, re, mi, fa, sol, la, si, dol, 
and the descending series, commencing on mil, the 
notes mil, rel, do!, si, la, sol, fa, mi. But inasmuch 
as that, in the ascending scale, the interval from do 
to re is what is termed a greater tone, and that from 
re to mi a lesser, in order that the analogy may be 
exact, in the descending series the interval from 
mi to re requires to be made a greater tone, and for 
the purpose ef distinguishing it the term rah is used. 
Then as I understand the proposition, the descend- 
ing series of notes commencing on mi, placed upon 
the ascending series commencing on do, will corre- 
spond as to interval relation exactly as two triangles 
do, having the properties described in Euclid 1, 4. 
Before entering upon the calculations that W. Jack- 
son recommends, perhaps he will kindly state if his 
proposition is apprehended. 

Isaac Fowler Ballard. 


NEW MUSICAL NOTATIONS. 


14703. I QUITE expected to see several letters 
on the above subject from correspondents more com- 
petent to form an opinion on the merits or demerits 
of the two new systems put forward, but as such 
have not yet appeared perhaps you will allow me to 
point out what appears to me to be a defect in the 
system proposed by Robert Wark (14617)—namely, 
the time divisions. 

If I understand the example (p. 474) correctly, a 
vertical line is to be placed between each note, and 
the length of the note is to eorrespond with the 
amount of space from one vertical liue to the next, 
a given space being taken as the unit or one beat. 
Assuming that this certain amount of apace for one 
beat can always be maintained (which, I fear, will 
be fonnd hardly possible in practice, owing to the 
bars or measures having to be made longer or shorter, 
eo that the ends of the lines may fall even with each 
other) there might, perhaps, be little difficulty so 
long as simple divisions of the beat only were used, 
but when such divisions as those represented by 
dotted lines, and also in triple time were introduced, 
it would be no easy matter to tell at a glance what 
length of time was to be given to each note. We 
are not told either how the rests are to be indi- 
cated. If by leaving the spaces blank of course the 
same difficulty would be experienced as with the 
notes themselves. Would there not also be a dith- 
culty with the vertical lines when the notes in the 
various parts were of different lengths? Then, 
again there seems to be no difference betwoen the 
line dividing the bar and those dividing the notes, 
but perhaps that may be the fault of the engraver 
or printer. Though I have learned both old notation 
and sol-fa I am quite ready to welcome any improve- 
ment on or in either notation, but it must be shown 
to be a real improvement in practice, and not in 


even children, taught the sol-fa system experience 
any difficulty with regard to the up and down” 
of the notes, except of course when the octave 
marks are not clearly printed ; but that is the fault 
of the printing, and notof the system. If Mr. Wark 
has had any practice with his system he will be able 
to say whether any difficulty has been experienced 
with regard to the above matters. C. Lark. 


MUSICAL TONES. 

(14704. ]—Mr. JacKson, then (14583 and 14670), 
asserts that the sharp of the note below in the 
diatonic scale is sometimes sharper, 
flatter, than the flat of the note above ! 
assertion I have no reply to offer. 


sometimes 
To such an 
To other readers 


I would say the valuc of a sharp interval is 15 equal 


to that of a diatonic semitone. This can be demon- 
strated to he true, and of eourse invariable (1), by 
the educated ear, and the assistance of the siren or 
tonometer ; (2) by the illustration I gave on p. 474 
(in which, by the way, are two obvious misprints) ; 
and this being so, I ask again how it is possible in the 


theory merely. I have not found that persons, not 


nature of things for all the intervals in the scale of 
the key of C to be exactly equal to those in the scale 
of G, D, &c., where a sharp or sharps occur—there 
being no room for inserting a sharp in one tone 
without trespassing upon the tone above? 


I also repeat in other words what I have insisted | 


upon already. It is futile to apply mathematical 
treatment to any subject before you have correct 
data to go upon; and, in this instance, I say, with- 
out any fear of contradiction, you have no trust- 
worthy data. To obtain them you must resort to 
the ear, not argue from assumptions. 

I have stated my case distinctly. I find from 
experiment that the vulue of a sharp in relation to 


the note below in the scale 15 equal to that of a 


diatonic semitone. In this I am supported by the 
evidence of Montferrier and Campagnoli. Can any 
one sbow, by similarly bringing the matter to the 
test of actual experiment, that I am wrong? 


H. C. K. 


MATHEMATICS OF MUSIC. 


[14705.J—I DESIRE to thank D. Fraser for his 
hopeful contribution (letter 14673), and to say in 
reply that his inferences as to the correcting of the 
false 4th, false 5th, false 6th, and false 7th are just 
as necessary as the correcting of the false 3rd. 
Moreover, the operation is just as easy for the singer 
and the violinist in practice as the demonstration is 
for the mathematical musician. All the requisite 
notes for this purpose are given in the scale, p. 509, 
Vol. XXV.; and references to the experimental 
proofs in Germany, France, America, and England 
are given in subsequent letters. I am pleased to sce 
Mr. F. Jackson progressing in the right track 
towards a complete development of the whole series 
in these pages. J. Steel. 


A METHOD OF SOLVING PROBLEMS 
IN MAXIMA AND MINIMA. 


[14706.]—I wisn to return thanks o J. F. W.” 
for his answer to my letter, and acknowledge the 
important correction—or, rather, improvement—he 
has made in my method. There are two things, 
however, in his letter which are not clear to me. 
Onc is the sentence— It is only an algebraic way of 
treating geometrically certain problems involving 
one variable; and the other, the reason for the 
mode in which he would solve these problems. 

Why I formed the rule as I did will perhaps be 
lest explained by relating how I arrived at the idea 
of the method, which I will endeavour to do in as 
few words as possible. 

At the time when my mathematical knowledge 
did not exceed the first few books of Euclid and 
quadratic equations, I became acquainted with the 
fact that D. and I. Calculus was peculiarly appro- 
priate to the solving of problems in maxima and 
minima. How the consideration of small increments 
or decrements—which I understood was the base of 
the D. and I. C.—could effect this was the subject of 
my thoughts in connection with the simple problem 
—Divide a given line into two parts, such that 
the rectangle under the segments shall be a maxi- 
mum soon perceived that if the line was cut on 
each side of und near to the required point, the 
rectangles under the respective segments conld be 
sonsidered as equal to each other. The outcome 
of this perception was the idea of substituting 
(X+d) and (X—d) for X—the use of y and z being 
only introduced as substitutes for the compounds 
(X +d) and (X- d) during the manipulation. 

«J. F. W.“ seems to think that the method is 
only applicable to cases involving one variable ; but 
the following example, I think, will show that it is 
also applicable to cases involving two or more 
variables. 

Example.— Given the superficial area of a rect- 
angular trough, required the dimensions when its 
capacity is a maximum. Let A, X, and æ be the 
superficial area, length, and breadth respectively. 


= A—Xz 1 
Then the depth = 3(X +2) (1) 


and the capacity = 


X z (A—Xz) 


2 (X+z) ` 


rare . (A- )) 
Substituting y and z for X and equating -, .—\ — 
se 2 2 (Ar 2) 8 2 ( 
2 ( 2) 


dividing and expanding A £x y +A y 2 y?—g y? z 
Ar TA z= z2r y 2° 
deleting and transposing 5 (% — 22) — z (A — y 2) 
7 — 2 
dividing z (u + 2) — (A —yz) =O 
replacing X X? T 2 X — A= O 
extracting XV ATL) - 1. we 
Operating upon æ in a similar manner 
* = YA X 2... 
Substituting (3) in (2) X = /2(A+X°—-X 
VA + X*)|—[/(A +X?) X] 
deleting and transposing (A + X*)=/2 [A +X" 
—X A + 2) 
equaring (A+ X?)= 2 (AT X- 2 X /(A +X?) 
deleting and dividing (A+ X-)—2 XO 
transposing and squaring 4 X= ATN? 


— 
— 


(2) 
(3) 


ddleting‘and iael eA a a 
3 34 A 
Substituting (4) in (8) z=/A(A+ 343 N. 


Substituting (4) and (5) in (1) 


3 
ve 3 


Recapitulating.—The length and breadth are equal 


to each other, and to twice the depth. 
I have forwarded the rule as revised, thinking that 


the circumstances called for it. 


Revised rule.—Represent an unknown function 


by X, and form an expression for the subject under 


consideration. Form two othor expressions by sub- 
stituting y and z for æ, which equate and reduce as 
far as possible. Replace X and deduce its value. 

8. Stokes. 


SELECTED CORRESPONDENCE. 


— . — 
The Microphone.“ 

The pleasure with which those beautiful disco- 
veries and inventions, the telephone, the phono- 
graph, and the microphone, have been appreciated 
by the world, has been unhappily, and I must say 
I think unnecessarily, marred by one of the most 
disagreeable things that can be thrust on the pablie 
—a personal claim of priority, Tr panra by 
accusations of bad faith, especially when made 
against any one in whose name and fame the pablic 
has come to feel concerned. 

Before troubling the public at all with euch a 
matter, Mr. Edison might surely have reasoned out 
his claim with Mr. Preece, with whom he had been 
from the beginning in correspondence, or he might 
have written immediately to public journals, calmly 
pointing out the close relation between his own 
% carbon telephone’ and Mr. Hughes’ subsequent 
„ microphone.” The scientific public could then 
have calmly judged, and would have felt much inte- 
rest in judging, how much in common or how much 
not in common there may be in the physical prin- 
ciples concerned in the two instruments. But by his 
violent attack in public journals on Mr. Preece and 
Mr. Hughes, charging them with “‘ piracy’ and 
„ plagiarism,” and abuse of confidence, he has 
rendered it for the time impossible for either them 
or others to give any consideration whatever to 
his claims. Nothing can be more unfounded than the 
accusations! Mr. Preece himself gave, at the Ply- 
mouth meeting of the British Association last August 
a clear and thoroughly appreciative description of 
Edison's carbon telephone, and published it in the 
printed reports of his lecture which appeared in the 
public journals. The beautiful results shown since 
the beginning of the present year by Mr. Hughes 
with his microphone were described by himself in 
such a manner as to leave no doubt that he bad 
worked them out quite independently, and that he 
had not the slightest intention of appropriating any 
credit due to Mr. Edison. It does seem to me that 
the physical principle used by Edison in his carbon 
telephone and by Hughes in the microphone is one 
and the same, and that it is the same as that used 
by M. Clérac, of the French ‘‘ Administration des 
Lignes Télégraphiques,’’ in the“ variable resistance 
carbon tubes,” which he had given to Mr. Hughes 
and others for important practical applications as 
early as 1866, and that it depends entirely on the 
fact long ago pointed out by Da Moncel, that 
increase of pressure between two conductors in 
contact produces diminution of electric resistance 
between them. 

I cannot but think that Mr. Edison will see that 
be has let himself be hurried into an injustice, and 
that he will therefore not rest until he retracts his 
accusations of bad faith publicly and amply as he 
made them. WILLIAM THOMSON. 

Yacht Lalla Rookh, Cowes, July 30. 


From Nature. 


THREE of the Bristol and Exeter Railway Com- 
pany's engines, which were originally tank engines 
with 9ft. driving wheels and bogies at leading an 
trailing ends, have been converted into tender 
engines; the rear bogie has been removed, and a 
single pair of wheels substituted, and the driving 
wheels reduced from 9ft. to 8ft. diameter. These 
alterations were made to enable these engines to 
work round with the main-line engines of the Iron 
Duke class. 


N.W. Gales and the Sea.—It may be remarked 
in any gale, whatever the force of the wind may be, 
that those from S.W. never pile up a dangerous sea, 
but a few hours after a north-wester ” has been 
blowing with equal force, the difference is seen and 
felt in an unmistakable manner. Further the harash- 
ness of the latter tears the surface water up as if a 
harrow had passed over it. If statistics were com- 
piled showing the loss of boats and other damage to 
ships, they would prove, says the Nautical Maga- 
zine, that in nearly every instance the mischief had 
been wrought by the north-west sea. It cannot be 
the fetch, since the winds from south certainly have 
as great a range as those from the north. 


Ava. 9, 1878. 
REPLIES TO QUERIES. 


— — 
„% In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, 
e title and number of the query asked. 


[32269.]—Systematic Memory.—The vice of 
Greg’s system, in the Memoria Technica,” is, that 
notbing less than a miraculous memory can retain 
the barbarous jargon into which the things to be 
remembered are crowded. ‘‘ Old Oxonian”’ gives a 
gcod sample of its capabilities, and his illustrations 
of the signs of the zodiac will, also, illustrate in a 
striking way the inferiority of Greg’s system to the 
pictorial. Instead of trying to remember a fraction 
of each one of a dozen Latin names all jambled toge- 
ther, read the following twice and repeat it men- 
tally thrice, and then forget it if you can: The ram 
butted the bull, the bull tossed the twins, the twins 
ate the crab, the crab clawed the lion, the lion 
frightened the man, the man used the scales to 
weigh the scorpion which stung the centaur, who 
ahot the goat which drunk the water that held the 
fishes.— OLD BINGO. 


[32474.] — Brake for Ore Tram- cars. — If 
“ Mongibello” will advertise his address in the 
ENGLISH MRCHANO I will furnish him with draw- 
ings of a powerful brake that 1 have invented, which 
is at work on a gradient of 1 in 10, and giving every 
satisfaction. Simple in construction, instantaneous 
in action, and only requires a small boy to work it. 
Gange, diameter of wheels, and weight similar to 
Mongibello's.“ - CONRrANT READ ER. 


[33067.]— Tuning Forks.—“ Fiddler“ thinks my 
answer to his question a curious one. It appears 
that Mr. Thunder, fifty years ago, was an old 
man:“ suppose, then, we say that had he lived until 
1878 he would have been 120 years of age. The fork 
in the possession of the Rev. G. T. Driffield is tole- 
rably well authenticated, and is stated to bave been 
left by Handel, in 1751, at the Foundling Hospital. 
It was invented by M. Shore, sergeant-trampeter in 
the time of H. Purcell. No doubt there are plenty 
of Handelian forks; but, unless “Fiddler” can 
show that Handel tuned with something else, I think 
this fork of 127 years old (and how much more ?) 
could not have been made by Mr. Thunder. This is 
the best record I can give: probably other readers 
can supply further particulars.—S. M. 


33079.] —To Watch Jobbers (U.Q.).— Let 
Country Jobber” purchase a tool for centring and 
drilling pinions for replacing pivots, price about 
10s., in case. which can be had at most tool shops, 
and it will do all that he requires.—AMATEUR 


(33151.J—Drying Oils. — Dandie Dinmont ” 
takes exception to my explanation of the action of 
driers upon oila, and so far as it goes in the abstract, 
his is a pertinent inquiry. I said, p. 477, that“ boil- 
ing with litharge and other substances facilitates 
the absorption of oxygen by removing from the oil 
substances which would tend to keep it liquid.” 
“D. D.,“ p. 530, believes that “driers act through 
putting the oil into a more active state—that is, 
they impart to it an increased power of absorbing 
oxygen.” That, I imagine, is a distinction without 
a difference, and my explanation, though not satis- 
factory, does attempt to point ont the enuse of the 
effect. When we speak of removing substances from 
the oil we do not mean they are necessarily precipi- 
tated, for, if certain bodies are broken up into their 
components, or changed, they are practically re- 
moved, because they exist no longer in their original 
state. That is supposed to be the action of driers 
which facilitate the absorption of oxygen by oil, pro- 
bably by changing some of the components.— S. I. 


[33156.]—Cupola.—Mr. Holland, of Sheffield, 
read a paper on The Manufacture of Bessemer 
Steel,” as carried out at Brown, Bayley, and Dixon, 
Limited, which Cupola ” will find in Jovrnal of 
Tron and Steel Institute, No. 1, 1878. In this paper 
he states that, with blast heated to 400% 500 F., 
and of IIb. pressure, 1,079} tons pig (hwmatite, or 
Bessemer) took 70 tons coke—lcwt. Iqr. 5 lb. per 
ton, say. And 2,187 tons pig were melted with 144 
tons coke, eny lewt. lqr. 74lb. per ton pig charged. 
As regards time, 8 tons had frequently been melted 
in half an hour, This was regarded by the eminently 
practical and experienced ironmasters present as 
very excellent work. A saving of 2cwt. coke per ton 
was claimed for the hot blast over the previons plan 
of working the cupolas. Now, our friend. Cupola,” 
withont hot blast works with 147lb. coke, or, prac- 
tically speaking, every whit 23 economically as above 
instance of first-class practice. I think we ought 
rather to seek information from him, as he evidently 
understands the business better than most iron- 
founders, which, probably may account for hia diffi- 
culties in obtaining the information he seeks. 
Personally I can only refer him to Crooke’s and 
Robrig’s Metallurgy of Iron,” p. 599, &c., where he 
will find that there are reasons which are found in 
practice to limit the value of heated blast in enpoln 
practice. As regards his theoretical“ fuel require- 
ment I fail to perceive any allowance for fusion of 
the flux acid coke ashes. 
duly allowed for, ought to reconcile him to the 14lb. 
excess fuel used.—F. W. S. 


[33240.])—Insoluble Gelatine.—Gelatine may be 
kept clear, and yet rendered insoluble, by mixing 
with it when in solution abont three grains of slum, 


This item, and waste heat | 


| 


which is best added in a weak solution, and well 
mixed: when dry it is insoluble, and keeps well.— 
FINEM RESPICE. 


(83251.]—Parallel Motion.—“ Fitter’s Appren- 
tice” may true his parallel motion by setting the 
centres of the gudgeons to their original distances by 
means of liners. For liners between the brasses use 
thin sheet brass, and between the pillars or distance 
blocks use sheet iron.— WEAR ENGINEER. 


(33294 ]—Anti-corrosive Metal.—* Guido ” in 
search of an anti-corrosive metal, to permanently 
withstand the action of ordinary black inks, and not 
much dearer than brass, is not likely to find what he 
wants. Such a query seems remarkably too simple 
to me, for, if such a metal were known, there are 
not a few pen-makers who would pay liberally for 
the information. Guido” should experiment with 
various metals, and try the electric process of wash- 
ing, say, steel, with an incorrodible metal. He may 
rest assured that nobody knows of such an article as 
he wants.—BruM. 


{83300..—Drying Closet.—I doubt whether the 
pipes as described would do more than beat the room 
10° above external temperature.—J. T. M. 


(83306. ]—Glue for Violin.— Try the best clear 
glue rather thin, slip it in with a thin knife, and 
clamp the part until dry.— S. M. P. 


[33311.)—Smell of Creosote.—The odour of 
creosote cannot be removed, but it may be smothered 
with other scents. Wash out the writing-desk with 
benzoline (out of doors in the daylight), and try what 
effect camphor, essence of bergamot, oil of thyme, 
pennyroyal, cloves, ambergris, or indeed any scent 
you prefer, will have upon it when left in and shut 
up for some time.—J. P. 


(33325.] — Measuring Heating Surface of 
Firebox.—Add together the area of the two sides, the 
top. the back and front (deducting the area of tubes 
and door), and the heating surface is apparent in 
either inches or feet, as you please.—OMICRON. 


[83326 ]—Hard Enamel Paint.—You want one 
of Szerelmey's paints, but perhaps ordinary paint 
mixed with copal varnish, instead of oil and turps, 
would answer the purpose. Get a small quantity of 
ready-ground paint from the oilshop, and tell them 
to add varnish instead of oil.—J. O. 


[33329.]—H ydraulic.—“ L. W.” means the accu- 
mulator. It consists of a strong cylinder with a 
plunger. The latter carries strong cross-heads, 
attached to which are tanks loaded with stones. The 
engine pumps water in and forces the plunger with its 
load up to the full extent of its stroke. The system 
of pipes being also fnll of water, it will be seen that 
it is only necessary to open a valve to obtain a pres- 
gure per square inch equal to the weight on the 
accumnlator plus that due to height of water above 
level of site of application of power—less, of course, 
friction.—OBERHOF, 


[33330.]—Casting Plaster Medallions.—Sul- 
phur is the best anbstance for moulds; but, if the 
original would be injured by the heat of the molten 
sulphur, try guttapercha, softened in boiling water. 
and put under a press until cold. Oil the mould 
carefully, and put a rim round it. The rim is easily 
made by dipping a strip of thin paper abont lin. 
wide in melted paraffin, and passing it around the 
edge ; then wind other strips of plain paper over it, 
and paste the end. The object is to mako a ring 
which can be slipped on and off the mould, and yet 
fit it so closely as to prevent the plaster getting in 
between. Mix the best plaster rather thin (try 
this: no one can give a plainer direction), and pour 
over the mould. With a clean camel-ham brush 
work all over the face of the mould. through the 
plaster, to remove air bubbles, and you should 
obtain a fine casting. Like other things, a little 
pa tiee is better than a bushel of words.—GIUSEPPE 

ENZI. 

[3333].]— Breadth of Organ Pipes.—If “C. T. 
S.“ will look in the back volumes he will find plenty 
of scales for organ pipes. If he cannot find them, 
or has not back Nos., I will look him up a few 
references, if be will write and say so—tkat is, 
unless some one answers his query befora.—F. G. 

33318.) — Crack in Clarinet.—Rnun in glue, and 
bind round well until dry.—O. S. 


Cʒ Mow sf Semaj'“ will plant his 
willows in September 1 foot deep, and cut off the 
tops so as to leave only 1 joint above ground there 
will be nothing for the children to lav hold of, and 
by the time they begin to grow they will have formed 
roots. I don’t think any of the willows seed; at the 
same time I am doubtful of cuttings doing much 
good if planted iu grass. It is pretty nigh certain 
that seed would not grow in that case, as even weeds 
will kill young seedlings.—G. D 


33368.) —Hay Fever.—Thanks to “Incog.” I 
think he will be glad to learn he has taken a remark- 
ably correct view of the treatment of this complaint, 
í bave adopted bis suggestions, and find that the 
benzoline is a local resolvent of mneh greater efficacy 
than the glycerine I formerly used. The chlorate of 
potass and the benzoline together have certainly 
done me good, only they have resolved to choke me, 
I think, as I am now frequently nearly choked with 
the stringy phlegm set loose. I may add I gave 
some of the henzoline and olive oil to a lady to rub 
her little girl’s throat with, who has been very deaf 
since down with scarlet fever, and “ Incog.“ will be 
glad to hear it bas relieved the child already, as she 
can decidedly hear better since its application, I 
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understand that ordinary paraſſin oil, well rubbed in, 
is known to greatly relieve rheumatism. Does this 
statement accord with Incog.’s”’ experience? I 
should be 5 glad to have the means of communi- 
cating with him further as to hay fever, which I 
also have had for 21 years; but, unlike Professor 
Helmholtz, have been unable to get rid of by using 
uinine. In return for his ideae as to the treatment 
esirable I could give Incog.“ full details of my 
experiences, and, I think, he would then understand 
hay fever more exactly, and eo be better able to re- 
lieva it more certainly.— F. W. S. 
(88372.|—Sulphuric Acid. — Warm H: S0, having 
a specific gravity between 1, and 17, containing 
about 79 or 80 per cent. of water, forms about the 
best strength of the acid for combining with serap 
iron. The iron is dissolved in the acid in vessels 
lined with lead, and the neutral solution is evapo- 
rated until a portion of the liquid on being rapidly 
cooled deposits a sufficient amount of the salt. At 
thia juncture the evaporation is stopped, and after 
settling the liquid is drawn off from the sediment 
into tanks, where it is left for a day to clear, and it 
is afterwards run into the crystallising vessels. 
Pieces of wood are p across these vessels, from 
which string, straw, or wood is snspended, passing 
down into the fluid. so as to facilitate the formation 
of the crystals of ferrous sulphate. When the 
crystallisation is completed, the mother liquid is 
drawn off, and the crystals taken out, washed with 
water, and dried. But the best method of drying is 
to placo the crystals on a filter, and wash with alco- 
hol, which removes any trace of ferric sulphate, 
which if not removed, would speedily initiate a state 
of higher oxidation, and so spoil the crystals. How- 
over, there crystals are produced in large quantities 
by other methods.—HuGh CLEMENTS. 


(33387.]—BSilico Ethers.— One in a Fog is cor- 
rect in stating that the sum of the elements in silicic 
triethylate and siliconylic alcoho! are identical, 
It is one of the leading peculiarities of organic 
chemistry that it includes in its domain many conie 
pounds having other compounds called isomers, the 
sum of the elements being equal, but the properties 
different. There is, therefore, nothing very unusual 
or remarkable in the above statement. Ethylic 
diethoxalate may be written CEt. HOCOFtO, trans- 
formed into CEt: EtOCOHO or into C;H,,;COHO 
gives the formula for caprylic. Chlorether 
(C2 H, CO, ethyl - chloretber (C: H. “Et CIO, and 
dietbylated ethylic ether may be written (CH, Et): O. 
On what authority does One in a Fog state that 
the silicon compounds referred to are one volume ? — 
HuGH CLEMENTS. 


CCC building Acts will 
only apply to residences, public rooms, and places 
where large numbers of people assemble. If ‘‘ Nemo’’ 
should build his glass house where persons’ limbs or 
lives may be imperilled, no doubt the building sur- 
veyors would be down upon him ; otherwise they are 
not likely to trouble themselves about the qnestion. 
Why not have gone to the public offices (surveyor er 
borough engineer’s department), and ask the ques- 
tion straight. He then would bave obtained authori- 
tative information.— RED HERRING. 


[33193.] — Writer’s Cramp or Scrivener’s 
Palsy.—Noticing the reply of R. P. G., Har- 
court House, Anerley, I cannot forbear telling the 
querist a little bit of my experience. I, too. am a 
victim (as I suppose) to the above-named afflietion, 
and have consulted four medical men for the same. 
No. 1 gave me medicine, but did not think electricity 
would be of any service. Result, nil. No. 2 (twelve 
months after) gave strychnine, and advised the 
employment of galvanism. Result: After one bottle, 
slight improvement in appctite and spirits; after 
second bottle, stationary; during third bottle re- 
sults most disastrous, violent pilpitation of the 
heart, difficulty of breathing. and a period of ner- 
vous terror and anxiety I shudder to think of, fol- 
lowed bv symptons of diabetes and wasting of mus- 
cles. No. 3 was called in at this time (No. 2 being 
out of the way), who gave soothing medicine of some 
kind—bromide of potassium, I think. He made 
light of the cramp or palsy. Didn’t know of it. 
apparently. Had never seen a case. Gave it up of 
his own accord. No. 4 ealled in, and was told the 
whole history of the ease. Advised going to a hydro- 
pathic establishment for two months. Took some 
medicine for the improvement of the stomach, and 
followed his advice in regard to dict with advantage. 
Did not go to the hydropathic establishment—ex- 
pense too great. Present condition, nine months 
after: In fair health, out of employment, cramp 
much ahout the same. My advice is, have nothing 
to do with drugs, espccially strychnine; attend to 
diet, confine yourself to vegetables, fruits, and fari- 
nacea, get glenty of fresh nair and exercise, try to 
forget your affliction, and hope for the best. Can 
anybody improve upon this ?—Vicrim No. 2. 

(33493.]—Writer’s Cramp.—I would suggest n 
type-writer. Remington’s is worked with foot and 
any finger (one) of either band. Altissaf’s has a 
handle to turn. These are. however, costly, probably 
more so than Scrivener ” can afford (about £21).— 


i GEOFF. 


| 


[33501.]—Honey Dew—Aphides—American 
Blight.— On page 533, G. J. H.” contradicts my 
statement that the *“' feathery specks of white“ are 
produced by an aphis (the American blight), and 
says that they are the aphides themselves. Now, the 
aphis itself is a fat-looking reddish-brown insect, not 


unlike the familiar Norfolk Howard” on a smal 
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scale, and no doubt if it could and did read the 
ENGLISH MECHANIC would be greatly astonished 
at being described, as it 5 G. J. H., as a 
feathery speck of white.“ e feathery filaments 
that cover and protect the insects are no more the 
aphides than the cocoon is the chrysalis ; moreover 
it is not the white filaments that stain, but the blood 
of the insect. If G. J. H.” will advertise his 
address 1 shall be happy to send him some fine 
specimens of the American blight, for I have enough 
and to spare of these interesting but troublesome 
insects.—R. P. G. 


38519.) — Civil Service Examinations. — As 
icawber has kindly consented to furnish any 
information be could in these examinations, I would 
ask if he would oblige me with particulars of quali- 
fications required for Post-office and Copyhold and 
Inclosure Commission (in Patronage Department) ? 
Who are best as nominators—peers of the realm or 
M.P.’s—and also is it necessary that the nominator 
should be a member of the Government in office at 
the time the nomination takes place P—ENQUIRER. 


(83523.)—The Isle of Man.—A single man can 
live there on £50 a year, no doubt. There are four 
towns. Douglas, the principal one, will not do for 
an asthmatic person, as it 1s on a dry subsoil. It 
always makes me short-breathed when I go there. 
Castletown and Peel are very dull towns. Ramsay 
is pretty, and, I think, suitable for persons affected 
with their breathing. One side of the town is allu- 
vial, the other side sandy, where damp will neces- 
sarily drain off with rapidity. “Handy Man” 
would undoubtedly escape the London fogs, but I 
don't know about gloomy skies. One of the chief 
products of the island is rain, with wind ad lib. It 
is not cold in winter—very little frost or snow. Any 
one with a fair share of health may enjoy himself 
there very much, especially if possessing proclivities 
for salt-water fishing. I prefer Port Erin or Port 
St. Mary, fishing villages at the south end of the 
island, where the air is very bracing, with a trifle 
less of rain, and a sandy subsoil. But lodgings there 
are not so plentiful. I don’t think he would be dis- 
appointed at trying one of the two last-named places, 
particularly if headmires wild rock scenery, similar 
to that of Cornwall, but of course on a smaller scale. 
I do not know anything of Jersey, and so cannot 
enter into any comparison.—RED HERRING. 


(33529.)-—Tank.—It is much to be wished that 
reons who write queries would read them over 
fore despatching them to our Editor. hat is 
meant by ‘‘a tank, 12ft. long and 6ft. wide, and 
about the same in depth?” It, fortunately, dees not 
affect the question. not try concrete? Just 
the very thing, I should think.— Rep HERRING. 


(83531.]—Artificial Stone.—Does Alfred Stone 
know that the blocks he saw are not concrete? It 
is quite common now in large towns to lay down a 
large concrete bed upon which the stone pavement is 
imposed.— RED HERRING. 


33543.) — Nocturnes and Harmonies. — If 
“ K, S.” would go to the Grosvenor Gallery, Bond- 
street, London, he would see drawings, by Whistler 
called nocturnes, in blue and gold, &c., and woul 
get a much clearer idea than from any explanations 
of them.—ARCHIMEDES. 


($3544.]—Spring Brass.— Hard rolled brass may 
be obtained at many tool-shops, or soft sheet may 
be hardened by hammering.—S. D. K. 


(33548. ]—Multiplication.— You cannot correctly 
speak of multiplying żin. by }in., any more than 
you can speak of multiplying two apples by three 
oranges. It is true, however, that zin. x 4 = }in., 
for this reason :— Multiplying 4 by 3 (for instance) 
means taking the } three times; so multiplying 3 by 
4 means taking the 4 half atime. The term multi- 
plication is here used as describing the process, and 
not in its strict sense of actual increase. If, how- 
ever, Erasmus is thinking of a square inch, a 
simple diagram will clear up his difficulty. Let bim 
draw a square inch, and divide it into 4 equal 
smaller squa res by lines bisecting the sides. Then 
each small square wi aqnare inch, and its sides 
will be } lineal inch.—S. D. K. 

88548.]—Multiplication.—It is incorrect logi- 
cally to multiply inches by inches, because you can- 
not say, an inch times an inch.” Bat, as it is 
necessary that we should know what we are multi- 
lying, and what our answer is to be, we say that 
in. multiplied by zin. = ł square inch (not žin., as 
* Erasmas ” puts it). We must distinguish this 
operation from jin. multiplied by 4, which gives žin., 
or from zin. multiplied by 1 sq. in., which gives 
4 cub. in. And soon. Perbaps the more common 
word ‘‘ by” expresses the same most logically, as, 
“ a piece of wood jin. by zin. bas an area of 4 sq. in.. 
although this also expresses the idea of ‘‘ multipli- 
cation by. Conclusion: Although the numbers 
only are multiplied, the denomination must be taken 
into account.—PLONI ALMONI. 


38548. —Multiplication.— F. R. A. S.“ has 
seen the flaw in the question; but it is not an un- 
usual one in workshops, and he can easily understand 
how it is introduced in connection with bars of jin. 
section. A. E. S.“ gives the correct explanation 
according to the arithmeticians, and seems to think 
it extraordinary that any one acknowledging its 
correctness should ask if it would not be better to 
employ some other word. In questions of this kind, 
if it agreed that a word shall have a certain 
meaning. all applications, if in accordance with that 
meaning, will be accepted as correct by those who 


. 
—— ——̃ 6F . ̃ .äE-«.ääxä — —ůͤů ů—ßX3ßX—⅛ꝑ2ͤ⁊ d—.kĩͤ—¹ͥ̃ ̃ ̃ ͤ˙——ͤͤĩ e 
— 


— — — 
—— — 
— a 


understand it, but those who do not so understand 
it are often puzzled. To multiply” usually con- 
veys the idea of increase; when, then, a 4 multi- 
plied by } is said to equal 4. the non-mathematical 
person is apt to ask how by multiplication anything 
can be decreased, and what is the difference between 
the so-called multiplication and the division of a 4 
by 2?—ERaAsMUS. 


[33551.]—Wheel Gearing.—A wheel kaving two- 
thirds the number of teeth of same pitch must, of 
course, be two-thirds the diameter— i.e.. lin. Pinion 
will similarly be zin. diameter.—S. D. K. 


(88556.)—Chemistry—For a beginner may be 
learnt frem Miller's Inorganic Chemistry,“ in 
“ Textbooks of Science (Longmans. 3s. 6d.), which 
gives experiments; or Roscoe’s Elementary Che- 
mistry,” which gives outlines of many of the most 
important experiments. hen these—or one o 
them—are read through, you will judge what further 
works to read.—PLONI ALMONI. 


(33556.])—Chemistry.—On commencing to study 
chemistry I was advised by my teacher to read only 
Buckmaster’s Elementary Chemistry” for the 
first stage South Kensington examination, May, 
1877, by which I got a Queen’s prize. Under the 
same advice, last winter I read Buckmaster’s 
„Advanced Chemistry,” with Valentin's Ana- 
lysis,” by which, at the May examination this year, 
T got a Queen's prize.—J. M. S. 

(33556.])—Chemistry.—Read and study Fownes’ 
„Manual of Chemistry for the theoretical part, and 
Stevenson's Macadam's Practical Chemistry for 
the practical part of your study.— D. STRATHEARN, 
Medical Student. 


[33558.]—Unfermented Wines.—Many of these 
are shams, and not what they profess to be:— Tis 
ginger wine, from the home-brewed bin; and it’s 
got no spirit, for I put none in.“ Distil it in a 
small retort, and test the distillate which comes 
over for alcohol, by the hydrometer (alcobol, of 
course, is lighter than water), or by smell.—PLONI 
ALMONI. 


[383562.]—Chemical.—I think ‘' Miller” advises 
the iodine to be put in first with water, and then 
the phosphorus added. If you can get a stoppered 
retort, put phosphorus and water into the retort ; 
then attach the flask containing powdered iodine to 
the tubulure of the retort by an indiarubber tube. 
You can thus add small quantities at a time, with- 
out admitting air. Another way is by gently heat- 
ing a mixture of the same ingredients with KI, 
when the gas will given off. If a solution is 
desired, pass H,S tbrough powdered iodine sus- 
nded in water, which will liberate sulphur, and 
eave HI in solution—2I, + 2H,S = 4HI + 82.— 
PLONI ALMONI. 


(83562.)—Chemical.—I have not Miller's Che- 
mistry, but Buckmaster says: — Place a small 
piece of dry phosphorus in a dry test. tube, cover it 
with eleven times its weight of iodine, when the 
two bodies combine. After the action is over, add 
water, when hydriedic and phosphoroas acids are 
formed.” The HI is then collected by displace- 
ment.—J. M. S. 


[88567.]—Ancient Literature.— Translation of 
Deluge tablet given in Datly Telegraph, for Dec. 4, 


[33567.]— Ancient Literature.—The Ramayana 
and Mahabharata were reviewed in the Telegraph, 
18th May. 1875; the Creation (Smith’s discoveries), 
Telegraph, 4th March, 1875. Mr. Smith gave a 
lecture on his discoveries which was reported in the 
Daily Telegraph of 12th April, 1875. There is a 
leading article upon them in Nature of 8th April, 
1875, relating chiefly to the 88 Has E. Sp u 
read Childhood of Religions, by Edward Clodd f 
School edition is ls. 6d. Professor Max Müller's 
lectures are being published in one of the 2s. 6d. 
reviews, but I shall be glad to know if they are to 
be published separately, and the price. The first 
lecture appeared in the Times of 26th April, 1878, 
and the last on 7th Jane, 1878. I did not see the 
others.—S. V. 


* (88570.)—The Leamington Kitchen Range.— 
In answer to Engineer,“ I would say that having 
had a Leamington range (Flavel’s) in my house for 
about 15 years, I find it answers well in every respect 
—convenient and economical. See that it is set by 
efficient workmen.—A. W. 


[33570.]—The Leamington Kitchen Range.— 
The Leamington range is expensive to start with, 
and, I think, wasteful. It will work well if the flues are 
kept clean (a sweep's job about every 5 to 7 weeks). 
Everything you cook is amelt all over the house. 
„Engineer“ does not say for what purpose the range 
is required. If for hotel use a 5ft. by 6ft. range 
would cook a dinner for 50. For a private house 
there is nothing to beat the open fire and oven, so 
common years ago, and the next best in my experience 
is the Newark range.“ I have lived in four houses 
with Leamington ranges, and must say they were 
anything but satisfactory, and in the two last resi- 
dences I removed them. In one I put a plain open 
fire and oven, and in the last the Newark range, and 
each gave satisfaction to all concerned, even to cook, 
which though last named, was of the greatest im- 
portance. You may buy Leamington Tanges in every 
builder’s yard in this town (Birmingham), almost 
as g as new ones, which have n removed 
simply to make room for others. The Leamington 
range, in my experience, is rather an extravagant 


fire gra easy 
one out of temper with the smell of cookery and the 
coal bill.—BEkSSIxE. 


[ 
Shops.—I think “T. R.” will find 
speak 
9 15 ce i th t £5 they d 
phone from the company a a year, as they do 
not sell them, and the 


up, never gets out of o 


do. 
meshes long and 30 broad 


not to manage, and calculated to put 


33571.) — Communication Between Two 
i nd the common 

ing tube will be much the best and least expen- 
since he would have to hire a tele- 


Ls pes tube, when once put 
er.— ARCHIMEDES. 

[ 33571.] — Communication between Two 
Shops.— By all means fix a speaking tube. You 


will find it simple, effective, and always in order, 
and first cost would not, if distance is small, be any 


greater than for telephones. lin. iron gas-pipe 


answers well.—S. D. K. 


(88575.)—Measuring Casks.—Perhaps the rod 


f | used is unsuited to the size of the cask, or perhaps 
yon have made a mistake in the application of your 
rule. 
with a known quantity of water or liquid, and 
test the accuracy of the graduations of the rod? 


Would it be worth while to fill an empty a 


In calculating, consider the head of the cask as a 


circle of the average diameter of the oval—that is, 
according to your measurements, lin. greater than 
the shorter, and lin. less than the longer diameter. 


If the cask is not full, you must allowanoe in 


your calculations.—PLONI ALMONI. 


$3578.]—Hammock.—The best kind of twine fot 
netting a hammock is that used for sheep nets. I 
not required to be very durable a finer twine would 
he mesh sho be ltin. x jin. ; the net 30 
; the side ropes of geod 
sash-line jin. thick; end rope for slinging hammock 
in. thick and 4 or 5 feet long, with & hook at end. 
measuring side ropes you should pass them in and 


out through the side meshes, and having stretched 
the net in the direction of its length, 


ve about 
18 inches of rope at each end; if you neglect this 
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your hammock will be too baggy. AA, side ropes ; 
C, clews, which should be about double the thickness 
of twiue used in net; R, stout iron ring about two 
inches in diameter, into which side and end ropes 
are neatly spliced. In fixing the clews, knot one 
end of twine to mesh nearest the side rope, pass 
twine through ring, and knot to next mesh. Then 
cut it off and p in the same way with the other 
meshes. This will avoid knotting clews to nng. 
A pair of sticks notched at ends will be very useful 


e as spreaders. I have had a hammock 4 years simi 


to this, which I made myself, and it is still in use.— 
W. A. R. . 


[sase Midiana Bogie Engines.—I beg to 
inform “ W. E. H.” (page 507) that several numbers 
have been changed as follows :—1,250 and 1,201 
(tanks) are now 1,280 and 1,281; 1,280 and 1,281 
(express) are now 1,310 and 1,311; 1,310 to 1,319 
(Kitson's) are now 1,312 to 1,321; 1,320 to 1,339 
Dubbs's) are now 1,327 to 1,846. This has been 
one to make room for 5 tanks from the Swansea 
line, which are now 1,322 to 1,326. 1,347 to 1,306 
are a new class; these are the last, but some others 
are being built.—PassENGER. 


(33586..—The North Pole of Magnet.—The 
north-seeking pole of a compass or magnet is always 
called its north pole. This is, however, not stricti 
correct, as similar poles repel; therefore that en 
which seeks the earth’s north pole must really have 
south polarity. Still, it is always spoken of as the 
north pole. As to direction of current proceed as 
follows :—Hold telephone with south end pointing 
towards your face; then make your battery con- 
nection so that the current may circulate through 
the wire in the same direction as the hands of a 
watch move if held facing you in the same position 
as telephone. Another way is to hold telephone east 
or west of a compass needle at such a distance that 
the needle is only slightly deflected. Then make 
battery contact suddenly, and see if the needle is 
more or leas deflected. more, T are right; if 
less, reverse connections.—S. D. K. 

(33586.|.—North Pole of Magnets.—Since un- 
like poles attract each other, the pole of the magnet 
which the N. pole of the earth attracts is, by the 
logical sequence, called the S. pole. The English (a 
practical nation) call it the north pole; but our 
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Editor bas already answered this portion ef the 
query. Imagine 55 swimming with the cur- 
rent, your face the magnet: that pole of the 
magnet which lies to your left will be the N. pole 
(English). Look at your telephone as though about 
to speak to it. Then, if the N. pole be next the 
diaphragm, the current must circulate against the 
bands of a watch; if the S. pole, with them. To 
determine which is N. pole, present one pole of 
magnet to a galvanometer or compass needle. If it 
attracts the north pole, it is the south pole, and 
vice versd.—PLONI ALMONI. 


(88586.]—North Pole of Magnets.—In England 
we call that pole of a magnet which (when freely 
suspended) points to the geographical north, the 
north pole of the magnet; but in your case, What's 
in a nameFf Present a en magnetic needle 
to one end of the magnet (say, the end next dia- 

ragm), notice which end of the needle is attracted. 

hen remove your magnet from the telephone and 
substitate a piece of good soft iron in its p ; then 
pass your battery current each way until you make 
that end of the iron rod next the diaphragm of the 
same polarity (as shown by the suspended needle) as 
the corresponding end of the telephone magnet. 
Note.—When testing polarity of magnet, in first 
case there must be no current.—J. M. S. 

[33582.] Mechanical Motion.—I submit the 
sketches annexed, In Fig. 1 A is the barrel; BB. 
the glass rods cemented in the sockets; C C, which 
terminate in a pin, M M. A double crank, D, re- 
volves between the glass rods connected with M, 
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through the connecting rods, E; the motion will be 
as required. Fig 2. In this figure, B B, glass 8; 
CC, falcram; E E, weights, in which pins are in- 
serted; D, crank, fitted with eccentric, M; the 
motion will be successive.—P. F. O. 


(33589.]—Bismuth for Plumbers.—Commercial 
bismuth—7.e., not chemically pure—which, I sup- 
pose, will be about 9s. per lb.— PILONI ALMONI. 


epee — Lathe Crank. — I presume that 
‘* Saladin’s is only a single crank, and he is advised 
to have a double crank. If he tries it he will find a 
great difference in the working with a double crank 
whether he has another separate treadle for help 
or not; but by all means couple them upon one 
treadle.—JACK OF ALL TRADES. 


„ Crank. — Have your crank at 
right angles, and as you do not both then “tread ” 
together your power is more equally distributed, and 
you will avoid dead centres (almost). You will find 
an actual working gain of about 25 per cent.—F INEM 
RESPICE. 

_ [(83596.]—Powdered Wood Charcoal.—Distil 


in a closed retart, and observe whether coal-gas 
comes off.—NIcuHTs. 


— 


33596. Powdered Wood Charooal.—If W. | cord, the gauged plaster (plaster mixed with 


Foster will take 100 grains of the charcoal and heat 
it in a small cracible to a red heat, and allow it to 
cool, the difference in Yagit will represent the loss 
if coal has been added. If he then heats the residue 
to a red heat, so as to burn away all the carbon, the 
residuo will represent the weight of any inorganic 
matter added to the original mixture.—ANON. 


(83596.]|—Powdered Wood Charcoal.—To test 
the above, take an ordinary flower pot—those called 
thamb pots will do—stop the hole in bottom with 
clay, All nearly to the brim with dust and cover the 
top with clay, inserting a piece of iron tube—tobacco 
pipe, or glass tube will do. Stand it on the hob and 
allow to get ually dry, then plunge the pot into 
the crown of your kitchen fire. In time, if coal is 
there, you will havs a gas come through the tube 
that will ignite upon the application of a light ; if 
soot is there you will detect it by the smell and white 
fumes ; if pure charcoal no visible fumes will arise. 
—J ACK OF ALL TRADES. 


|83590.|—Rubber Stamps.—I do not know the 
rocess by which they are made, but will tell you 
ow I think they can be made. Get some good type 
and gcod procter of Paris, set up the type in a frame 
the size which you require, and make a mould or take 
a cast of it. ow, get some good vulcanised rubber 
sheet, about 3-16in.,and subject it to the vapour of 
bisulphide of carbon. Thus: Take a soup-plate or 
saucer and half fill with water, in this put another 
small glass saucer, with a portion of bisulphide of 
carbon in, ‘cover this with a gridiron, perforated 
plate, or gauze wire, upon this pat your rubber, and 
cover the whole with a bell-glass, and let stand for 
some time. Take it out, and you will find that it is 
soft. Put it into your mould, and subject the whole 
to pressure and about 220 degrees of heat, taking 
care that the heat is applied ually. This will 
drive off the bisulphide, and according to beat 
applied, so will it vary in pliability. The higher the 
heat the barder the rubber will be, but 260 dezrees 
is the highegt it should be subjected to.—Jack OF 
ALL TRADES. 


[83600.]|—E-xpansion,—The simplest and cheapest 
would be to get a new slide-valve with more lap, and 
shift the eccentric to snit. If this will not do, puta 
separate valve in the steam-pipe, and work it with 
an independent eccentric or tappets.—W EAR ENGI- 
NEER. 


[33601.]—Haydn.—There were two Haydns—viz., 
the great Josepb, whose works are known and 
admired everywhere, and his brother, Michael. Of 
the latter Dr. Busby says, According to the testi- 
mon of his brother, Michael Haydn was in no way 
inferior to himself as a musical genine, though he 
has not been equally distinguished and successful.” 
They neither of them left any family. Tbe English 
composers, George Hayden, circa 1723, and Thomas 
Haydon, circa 1810, should not be confounded with 
the above.—NE SUTOR. l 


(33605.]—Brickmaking,—The Hoffman kiln is 
said to use about lcwt. of very small good coal per 
thousand bricks burnt ; and it has other advantages, 
such as saving in labour, cost of the bricks, and con- 
venience for customers, who can rely upon finding a 
kiln opened every day. The first cost, however, is 


ee high, say, £1,200 to £1,500.—F. W. S. 


[33606.]—Blacking Ironwork.—This is done by 
heating to a red heat, quenching in oil, and blazing 
off by holding the quickly-dipped iron over a fire.— 
OMEGA. 

[33006.]—Blacking Ironwork.— Hinges, rim 
locks, and small ironmongery are coated with Bruns- 
wick black, which is a solution of asphaltum in 
linseed oil. For larger works, melt lb. asphaltum 
and łlb. resin in 2lb. tar oil in an iron kettle, and 
when cold it is ready for use.—GIMCRACK. 


[33610.]—Aquarium Cement.—Mix white and 
red lead together with stiff gold size to the consis- 
tency of dough. A little lampblack will darkon it. 
This sets quickly, and becomes as hard as iron ina 
few days. The various complicated receipts are all 
troublesome bosh. Small aquariums are best made 
of sash-bar zinc. This is not expensive, and easily 
soldered together. There should always be a zinc 
bottom under the slate, above which a perforated 
zinc bottom raised about an inch and movable will 
keep the water clear. Do not place the aquarium in 
too sunny a position, and keep it shaded in very bright 
M OF ALL TRA DES AN D MASTER OF 

ONE. 


(33610.] Aquarium Cement. Try indiarubber 

dissolved in naphtha, and a little emery added. 
SUSSEX, 
. [33614.]—Plaster of Paris.—The plaster of 
Paris figures carried about by the Italians are cast 
in plaster moulds, cast by themselves in segments. 
Sorae of them consist of many pieces. Take a walk 
to Leather-lane, London, and see the seams upon the 
unfinished figures. Every one of those shown 
upon the figures are junctions in the mould.—J ACK 
OF ALL TRADES. 


[33614.]—Plaster of Paris.—Plaster of Paris 
figures are cast in plaster of Paris moulds. When 
the moulds are in pieces, so as to be removed from 
the cast with ease, they are called safe or piece 
moulds. The pieces are saturated with boiled oil, 
and are oiled slightly every time they are used. 
When the pieces are numerous they are covered with 
an outer case—also of plaster of Paris—in two pieces. 
The mould is fitted together, bound with strong 


water to the consistence of batter) is poured into the 
mould, and the mould turned about so as to insure a 
nearly equal thickness of plaster in every part of the 
cast. hen the cast has set or hardened the moald 
is carefully removed, and the rores repeated if 
more casts than one are required. The thin ridges 
covering a rough plaster cast are tke marks left by 
the joints of the mould. A waste mould is made oy 
covering a figure modelled in wet clay or wax wit 
plaster of Paris, The mould is in two pieces if the 
model is of clay, in which case. when the plaster is 
hard, it is forced off the clay figure, and the latter 
picked and washed out of every part. If a wax 
model is used it may be melted out by placing the 
mould in a dish or pan over a stove. The plaster 
mould is then soaked in water until perfectly satu- 
rated and filled with gauged plaster. When the cast 
is set hard, the mould is chipped off with a carpenter’s 
chisel and mallet, care being taken not to chip off 
any pate of the inclosed figure. This process is 
called knocking out.” To guard against injury 
to the cast the waste mould is usually made of plaster 
coloured with red or yellow ochre. Large moulds 
are strengthened with rods of iron bent as necessary 
and imbedded in the plaster.— GimcRACK. 


(33616.J—Turkey Red.—Subject the parts that 
you want white to pressure between two dies 
while the other is being dyed, and after the article is 
dried the pressure removed, and you will find the 
pattern white.—JACK OF ALL TRADES, 


(83616.j—Operetta.—Try at Pitman’s, 20, Pater 
noster-row.—NE SUTOR. 


[33620. |—Microscopical.—Having dissected your 
insect, boil for a few seconds in caustic potash. 
Wash well to remove all traces of potash, and 
arrange the dissections on a glass slip. Drain off 
all water with a piece of blotting paper, and drop on 
a few drops of acetic acid. Cover with another glass 
slip, and let it remain for an hour or two; then wash 
away all traces of acid, and thoroughly clean the 
dissections. If you intend mounting in jelly, trans- 
fer now to glycerine ; but if you prefer balsam as the 
mounting medium the objects must be thoroughly 
dried between two pieces of paper. (I prefer paper 
which bas not been sized for thia purpose.) When 
quite dry, immerse for an hour in absolute alcohol, 
and then in turpentine or oil of cloves till trans- 
parent. The alcohol will remove any traces of 
dampness, and expel the air from the objects. In 
selecting pieces of the skin of onion for mounting 
see that they are not opaque. Some parts are quite 
useless for your purpose. If you select the trans- 
parent parts, and dry them under pressure, treating 
them afterwards with alcohol and turpentine, you 
ought to have no difficulty in making good mounts 
of them. The skin of the eachnlot is much better for 
your purpose than the common onion. — THOMAS 

ISLE, 

(33620.]—Microscopic.—First place your leg of 
dytiscus in potash for two or three days; then take 
it out, wash it well in water, and place it in turpen- 
tine for about a week ; then get a tin cell the size 
suitable for your object, and place the leg in; then 
pour your Canada balsam upon it, and slightly 
warm, to displace air bubbles; then add some more 
balsam until the cell is quite fall, and free from 
bubbles; then take a warm cover, and place it on. 
When all is finished give a good coating of spirit 
varnish.—SussEx. 


[33621.] — Artist’s Canvas. — The raw canvas 
must be stretched on a frame, wetted, and re- 
stretched if loosened by wetting, and coated with a 
mixtare of equal parts of dry whiting and white 
lead, ground up with raw and boiled linseed oil, and 
laid on with a trowel like a plasterer’s trowel, but 
longer and thinner in the blade. If the canvas shows 
through the first coat, a second anda third may be 
applied, the under coats being rubbed down with 
pumice stone. A little raw umber may be added if a 
stone.coloured surface is preferred. The use of the 
trowel, of course, requires the dexterity acquired by 
long practice.—GIMCRACK. 


33625.]— Boat Building.— W. A. R.“ will, I 
think, find it best to build his flat-bottomed boat of 
two thicknesses of thin (3-16) white deal, with canvas 
between. The templates or moulds may be of ł pine 
Sft. 4in. long, 11 wide, and 4ft. apart, fastened 
together in the middle of each by two thinner 
boards, 4ft. long, 11 wide, placed at right angles to 
the moulds, and Ijin. apart. ese will 
form the case for the centre board, and will 
allow the latter to be shifted a little as trial 
may prove advisable. Nail the first thickness 
of the bottom to the under side of the moulds and 
centre-board case, strengthening the latter with 
strong fillets where it joins the bottom and moulds, 
and nailing cross fillets across the bottom, inside, at 
lft. apart., with bracket-irons here and there to the 
sides of the centre-board casing. The side may be 
of 3-16in., white deal bent to the form of the boat, 
nailed to the ends of the moulds, and to strong 
fillets curved and fitted to the edges of the bottom, 
and to the stem and stern posts. These last. of oak or 
elm, Gin. wide, 16in. high, set up on and nailed to the 
bottom. The stem and stern posts should be cut ont of 
ldin. planks, and have a rabbet cut out deep enough 
to receive both thicknesses of the skin flush. 
The top edges of the moulds will support the 
thwarts or seats, and these last will also be attached 
to the sides by knees or iron brackets. When the 
first thickness is fitted on it should have several 
coats ef white lead and boiled oil (or of tar), and the 
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canvas should be laid down on the last coat while it 
is tacky. Then several coats of paint should be 
applied to the canvas, and the outer skin of wood 
put on while the last coat of paint is wet or tacky, 
and longitudinal runners of oak should be securel 
fastened to the under side of the bottom for strengt 
and for security when the boat takes the ground. A 
boat of the dimensions given would have a displace- 
ment of about 180lb. for every inch of draught, and 
with two persons, should draw less than 4in. of 
water. For smooth water she need not have more 
than Sin. of freeboard, though if the stem and stern 
rise a foot out of the water the sheer thus gained 
would improve her appearance very much. The 
centre of the submerged part of the centre board 
should be vertically under the centre of the area of 
the sail, or a little forward of this to insure a good 
weather helm. A standing by witha light boom and 
the mast stepped very near the stem would be a 
simpler, and therefore bandier rig than a sprit-sail 
and fore-sail. It would be advisable to mnke the 
sides quite straight for about 4ft. in the middle, and 
perhaps to deck over the fore and after parts. Such 
a boat would sail about 2 points close, with her 
centre board down; but, of course. without it she 
would only run before the wind, and that very wildly. 
—GIMCRACK,. 

[33627.]—Musical.—‘t Punch’s”’ advice to per- 
sons about to marry ” is don't; and, from expe- 
rience, I would say the same, to prevent any person 
from entering upon what, to the vast majority, is a 
very precarious profession, and especially to one who 
seems to have so little idea of the time requisite to 
become a first-rate artist, while the competition 
among the numbers of those whose impetuous desire 
to become musicians will, in a few years, reduce the 
already scanty incomes of professors toa very low 
ebb indeed. I see, in a circular from Trinity College, 
London, that the number of enrolled local musical 
students is 10,580! How many more thousands un- 
enrolled there may be who can tell? Probably, 20 
times as many. If, therefore, ‘‘ Amor Mnsicæ ” can 
insure a respectable livelihood as a bookseller, I 
would earnestly advise him to restrain his impetuous 
desire to the extent of cultivating his taste for music 
only asa pastime or relaxation from the toils of 
business.— F. F. C. 


[33027.I—-Amor Musiceœ I do not like to take 
the responsibility of advising von to enter a profes- 
sion which, in London, is notoriously overstocked 3 
but, I suppose, the ‘‘impctnosity’”’ of yonr desire 
will prompt yon to try it anyhow. I take it for 
granted you havo some knowledge of music, and that 
you can play a little on a keyed instrument; if not, 
don’t dream of becoming an organist at your age. 
You seem to think that in your spare honrs, after a 
hard day’s work, you can “pick np ” the organ, the 
violin, and theory. Oh, the ambition of youth! and 
alas, the disappointment so frequently following 
such aspirations! Why, when I was studying, I 
devoted 7 hours a day, 5 days a week, for 7 long 
years to the organ and theory alone. However, 
talent and perseverance will do wonders, and if in 

our bookselling experience you have picked up a 
little knowledge of the sheet music trade, you will 
stand a chance of getting a berth in one of tho great 
music publishing houses, of which Cocks and Co., 
and Novello are the only people likely to give 
employment to one not brought up to the trade. 
Try Novello's first, addressing Mr. Littleton per- 
sonally. They employ a great many people other- 
wise than behind the counter. And now we will 
suppose you have obtained employment, and get 
away from business about 6 o'clock: you want to 
know where to go to learn. You can go either to 
Scotson's Clark’s organ school, Vigo-street, where 
you can get instruction in your three branches 
during the evenings, with the advantage of having 
the choice of organs in several parts of London; or 
Fou might enter as a student at Trinity College, 
where you would be taught harmony on Monday 
evenings, organ on Wednesday evenings, and violiu 
on Wednesdays. Write for a syilabus the Secretary, 
Trinity College, Weymouth-street, Portland-place, 
W. But the more excellent way would be to article 
yourself for four years to some well-known church 
musician, by whom you would be thoroughly taught 
the organ and theory, with abundant opportunities 
of playing services, and learning choir management. 
You can generally find an advertisement for an arti- 
cled pupil in the Musical Times; but if you think 
wellof this plan in six months’ time, I will willingly 
advise you in your choice of masters, In the mean- 
time read up Bannister’s ** Music,” which I have so 
often recommended, and grind away at Rinck’s 
„First Three Months at the Orgnu“ on any keyed 
instrament you can get at.— NE Suror, 


[33628.]—Diving.—I think that * Law Student,” 
in his query, bas correctly named most of the 
reasons why the bands are usually placed before the 
head in diving. I havo never read Mrs. Brassey’s 
book, and Law Student does not snay whether the 
natives of one of the South S~a Islands dive with or 
without the hands in front of the head, I myself, 
however, have never had curiosity enough to induce 
me to try the effect of diving without them so 
placed, and should be very unwilling to do so from 
such a height as 100ft. There is another reason 
why the hands should ba placed before the head in 
diving—viz., that, while the force of the plunge 
lasts, if the palms of the hands are in a horizontal 
plane, a very slight bending of the wrists and 
shoulder joints will vary the course at will in any 
direction with the greatest niccty. If the eyes be 


kept open, and the water is clear, I do not think it 
necessary to keep the hands before the head in 
swimming under water.—AMPHIBIAN, 


[33628.]—Diving.—If Law Student” will take 
a header from a height of 8 or 10 feet with his hands 
anywhere except above his head he would not 
ask any more questions about the general adoption 
of this position. The 100ft. dive witnessed by Mrs. 
Brassey in the Sandwich Islands was feet foremost, 
I should guess, from the text and illustration. More 
than 40 years ago 1 saw Scott. the diver—who soon 
after accidentally hanged himself on Waterloo 
Bridgo— jump from the foretop-gallant yard of a 
brig in the Thames—a height of about 100ft.—and 
he seemed to curl himself up, and strike the water 
in a lump.—GIMCRACK. i 


33629.]— The Atomic Weight of Uranium.— 
Since 1789, when Klaproth discovered an oxide 
which he mistook for an element, uranium has 
passed through many vicissitudes. In 1841 it was 
isolated in the pare form by Peligot, and it was not 
until 1856 that it was obtained in a compact form. 
At first an atomic weight of 60 was assigned to it, 
for certain reasons; this was doubled for better 
reasons; and now it has been doubled for the best of 
reasons—viz., that it differs from the metals of the 
iron group in forming sults of the type UO, plus an 
acid radical, instead of (UCI, and U.Cl,) U with an 
acid radical. It also differs in forming a volatile 
chloride, UClz. Its specific gravity is much higher, 
being 18'4. lts oxides are weaker bases than the 
corresponding ones of iron, and its atomic weight is 
much greater. The salts of uranium are not iso- 
morphous with those of magnesinm—for instance, 
its oxide does not correspond with that of magre- 
slum, aud the sulphate crystallises in the ohiique 
systom, forming double salts, to which magnesium 
can give no parallel. Further, it forms the chloride 
UCI,, which, on analysis, has given as a mean result 
57°47 per cent. of uranium, and 42°32 per cent. of 
chlorine. And the percentages, calculated on the 
assumption that the atomic weight of uranium is 240, 
and five of chlorine 177°5, give, when we state as the 
sum 417°5 is to 210 so is 100 to 57°49, the percentage 
of uranium, and 42°51, the difference between 100 and 
57 40, gives the percentage of chlorine. These num- 
bers are so remarkably near the result of analysis 
that we are forced to admit that the atomic weight 
must be 240, and not 120, or 60, orany other number. 
The only objection to urge against the number 240 
is that when it is multiplied by ‘0619, the alleged 
specific heat, it gives 14'856—more than double what 
it should be according to the law of Dulong and 
Petit. But this, in reality, is no objzction, as it is 
extremely doubtful if 0619 is the correct number. 
According to the law above stated, it should be 
about ‘027, which, multiplied by 240, gives 6°48, 
which is approximately near what the specific heat 
of the atomic weight should be. Further, the spe- 
cific gravities of gold and platinum are abont the 
same as that of uranium, and their specific heats 
are approximately equal, being about 0324. It is, 
theretore, not improbable that the specitic heat of 
uranium is about 027.—HUdqu CLEMENTS, 


[33633.]—Entomological.—The new objects are 
water-mites, but of what family your description 
affords no clue, Are you sure they have only six 
legs? Are there not eight P—T. LISLE. 


(33633.1—Entom5logical.—What you have nre 
what are known ns infusoria astasia hematodes, 
They are of a blood-red colour, with hair-like 
appendages, and aro very intoresting objects for the 
microscope.— SUSSEX 


[33636.]—-L. and N. W. Engines.—Helvellyn, 
No. 890, Is broken up; sois President, 1.007. Dæda- 
lus, 896, is, or was recently, piloting between 
Euston and Willesden. All three of these were large 
Rloomers of McConnell’s design. Many lists of 
these have already appeared, and I am rather sur- 
prised that * Tamerlane’ should be in doubt as to 
there being more of the same design, since bis name- 
sake is one of the most famous of them. However, 
once more, there are now 36 of the large Bloomers, 
and 29 of the small. Precursor is No. 2,145: she 
has a cab, and is the type of her class. There is no 
auch name on the line as either Punthus or Panther. 
The only names beginning with Pan are Pandora, 
1,430, and Panopea, 1,432. They are both 7ft. Bin. 
engines, similar to 1,436.—IT7A FX. 


[83637.J—Models of Ironclads.—The Illus- 
trated London News Almanac tor 1877 contained 
pictures—and, I think, the dimensions—of every 
type of ironclad in the British navy.—GimMcRACK. 


[33638.J— Whiting and Limewash.— The fo 
lowing will be of use to W. H. K. E.: — One doz 
of whiting, 2lb. size, and lo. celestial or ultra- 
marine blue; this will cover about 12 square yards. 
Mixing: Take the whiting and break up in just 
enough water that you can just work it about in a 
bucket with a stout stick. Next take a saucepan, 
about 3 quarts, and put a pint of water in and boil ; 
take off the fire, and drop your size into it,-and let 
it stand upon the hob antil melted. When tolerably 
warm pour into your whiting, being careful to keep 
stirring it. Mix up Pe blue with a flat stick npon 
a slate or board, and add until it becomes of the 
shade required. When I was engaged in a brickfield 
near Guildford, Surrey, that is the only place that I 
could obtain lime that would produce what yon re- 
quire—viz., a fast limewash. The lime then was 
burnt in the bottom of brick kilns, the bricks upon 
the top, and fired with heath, fir loppings, coal, wood, 


ferns, and gorse. The sand from the bricks, the 
chalk and the potash from the wood combined, 
covered the chalk or lime, as it was then, with a sili 
cate soluble in wu er. To use this we used to get it 
fresh burnt, break it np, and pour boiling water upon 
it; it would goo! with a series of sharp reports, 
and subside into : b autifal cream-like consistence. 
Now this, owing te tho soluble silicate in it, 
must be used, ani made fresh. It is fast, and 
frequently presents a glazed surface, and, if not put 
on too thick, is very durable. This, of course, is not 
comeatable. A peck of lime will do you about 20 
square yards; this is merely lime, the fresher the 
better. Slack it. Make it of the proper consistence, 
and add to every bucket one gill of turps and linseed. 
oil, mixed. Some use tallow, some size; these are 
waste.— JACK OF ALL TRADES. 


{33638.;—Whiting and Limewash.—Lime is 
always apt to turn a bad colour. The way to white- 
wash a ceiling ia to first thoronghly wash with clean 
water, not one pail, which speedily gets dirty, but 
with several. Then stcep balls of whiting in water, 
and the next dav reduce them to a thick cream. Put 
a kettle ov the fire, with sufficient size, and when hot 
pour it on the whiting, adding, at same time, some 
fine ground blue-black. The proportions are, say, 6 
balls whiting, 2lb. size, and from 4 to loz. of blue 
black, according to taste. I prefer a blue tinge, and 
sometimes use washing blue for the purpose. The 
mixture must be allowed to cool before using. To 
limewash, clean first, and then proceed to make up 
the following: Take } bushel of lime, and slake it; 
add llb. common salt. 4lb. of white vitriol, and a 
gullon of skim milk. With a clean surface this will 
not shell off, neither will lime-white and size, when 
properly prepared and laid on a clean surface.— 

MEGA. . 


(33640.]—Cabbages.—The first and most probable 
explanation of the reason why A., Liverpool.“ gets 
“ ragged jacks,” bastards, &c., instead of cabbages 
with solid hearts, is that he has a bad sample of 
seed; if, however, he obtained it from a good house 
that is unlikely, for seedsmen are most particular in 
this respect, as a field of ragged jacks would soon 
become known amongst farmers, and would be an 
effectual sign to keep away from the house that sold 
the seed. Assuming then that it was good seed, the 
explanation may be found in soil too forcing: if the 
plants were put ont to stand the winter on rich 
ground, they would have a tendency to run to seed 
rather than to cabbage in the spring; bat, on the 
other hand, if the ground is too poor and too light, 
the heads would not tarn in. Cabbages planted late 
to stand the winter should not be manured, but 
when they start to grow in early spring, having 
made good stumps during winter, they may be 
liberally supplied with manure; if planted early, sa 
at beginning of September, they may be put on ric 
land, so as to get as much growth as possible before 
frost. Farthing up is always beneficial, because it 
implies loosening the soil, while it enables the stump 
to send out more roots, and so support the head 
better, especially if the lower roots are troubled with 
clubbing. At the same time, it is not necessary. 
As to cauliflowers, they must always be sown at the 
times specified by the salesmen. In their own season, 
properly treated, they will do well; but it is useless 
to attempt to produce a winter cauliflower in 
summer or vice vers. They require good feeding, 
and when once started should never be checked for 
want of water. So many conditions. however, enter 
into the questions asked, that the opinion of a 
cottage gardener in A., Liverpool's,” neighbour- 
hood would, doubtless, be worth far more than any- 
thing I could tell him, always presuming that he has 
obtained good seed. Opinions differ as to the ida be 
to which the main runners of marrows should go be- 
fore stopping: 4ft.is a favourite distance with some, 
but a great deal depends 'on the robustness of the 
plant, and the habit of the variety ; some bear best 
when allowed to become more like bushes; others 
like to ramble for yards. I have grown the ordinary 
yellow and green sorts both with and without stop- 
ping, with and withont artificial fertilisation, and 
cannot say that I noticed much ditference in the 
quantity of the crop, or the rapidity with which the 
plant came into bearing.—SAUL Ry MRA. 

(33613.]—Harmonium.—To Mr. W. H. DAvrEs. 
— ‘or clothing secket-rails, the cloth is cut into 
slips about 9in. long, and as wide as the circumfere 
ence of the holes—there should not be less thau 6 of 
these. One end is tapered and stiffened, this end 
being pushed through the holes, and the slips pulled 
through to within a short distance of the end, vary- 
ing according to the thickness of the rail. ‘They are 
then touched with glue, which sheuld be pretty thick 
in order to prevent it soaking through the cloth, and 
ngain pulled till the glue shows on the other side. 
They are then cut and pressed with a warm broach ; 
the glued ends must not be trimmed till they are 
hard.— W. H. DA vIESs. 


[33644.]— Bleaching Oil. — Lon had better boil 
it with animal charcoal, and filter.—SussEx. 


(33645.|—Boat-building.—lf “ G. H. A.” would 
be satisfied with a flat-bottomed boat, my answer to 
33625 would help him; but if he aims at building a 
boat moulded upon regular lines, he must study the 
scicnce of naval construction, at least far enough to 
understand the terms, and something of the theory. 
Boats are certainly built by rule of thumb by men 
who have served an N to the art, work- 
ing upon lines handed down by tradition. Weale’s 
Rudimentary Series contained a treatise upon 
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boats, which may be sufficient guide to G. H. A.” 
if he isa clever amateur joiner, and has access to 
any yard where boats are built, and can see them put 
together from the keel to the top streak.—Gim- 
CRACK. 


(38660.J—Ink Stains on Furniture.—I believe 


there are a large number of recipes for the above, 
but the following is an old-fashioned one :—To one 
uful of oil of vitriol add two spoonfuls of water. 
oach the parts with a feather, and watch, for if 
left on too long it will leave a white mark. It is. 
therefore, aps, better to rub it off rather quickly, 
and retouch if not enough. Or undiluted spirits of 
salts may be used in the same manner, with care. 
I quite expect that either of these will take the polish 
off, but if not French polished I should say a little 
beeswax and turpentine well rubbed on would 
restore.—C. LARK. 


i e on Copper. V. Le Peintre, if 
living in London, had better join the Etching Class 
at the South Kensington Art Schools for a session, 
where he will learn the whole art and mystery of 
etching, biting in, and printing, too. If this is not 
feasible, he will find the process, which is quite 
simple, fully detailed in any of the cyclopædias or, 
very thoroughly, in Spon's Workshop ipts.’ 
The materials and tools may be obtained from 


Roberson, artiste’ colourman, Long Acre, who also 
sells a small press capablo of printing from plate 
about Gin. square. Small copper plates may be 


bought from any engraver of address cards quite 
large enough for the certain failures which must 
precede success. —GIMCRACK. 


39064.J— The Phonograph.—Since I last wrote 

I have sucoeeded in obtaining very good reeults with 
a single diaphragm of vegetable parchment. I will 
try to explain it without a new drawing by reference 
to Fig. 3, page 157, Vol. XXVII. The parchment is 
moistened and stretched like a drum over the end of 
ee E Beaches 
by a tightly-fittin metal. The spring : 
ing the point is of the same size and substance as 
previously recommended, but instead of turning out. 
wards (when free) it tarns inwards towards the 
3 _ The spring is made to assume ths posi- 
shown in Fig. 2 by interposing between it and 

the diaph a light rod of pine zin. diameter. 
But before inserting this little rod cement to one 
end of it a disc of ferrotype plate jin. in diameter, 
and to the other end a disc of indiarubber 1-16th of an 
inch thick and 3-16ths of an inch in diameter. When 
the rod is in its place the ferrotype disc will press 
upon the centre of the diaphragm and the india- 


rubber upon the back of the spring behind the poi 
Both dines shoul ba secarei became Tie cota: 


3 i 3 The 

side of the diaphragm should be coated with india- 
rubber tissue to protect it from the moisture of the 
breath. With this arrangement I have been able to 
reproduce sentences spoken into the paper resonator 
at a distance of 10ft. from the phonograph. D, G, 
I, &., in Fig. 2, are, of course, dispensed with.— 
SHELFORD BIDWELL. 


UNANSWERED QUERIES, 


— — 


The numbers and titles of queries which remain wnan- 
swored for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list, and send what information 
they oan for the benefit of their fellow-contributors, 


SS 


Since our last Amateur” has replied to 33079. 


Electrical—Induction, p. 301. 
Nitrate of Copper, 301. 
Horse-ahoe Stall, 901. 
Clockwork Mice, 301. 

Boilers, 301. 

Flint on Crystal Glass, 802. 
Cigarette Making, 302. 
Length of Curve of Arch, 302, 
To Watch Jobbers, 302, 

Loco. Slide Valve, 302. ` 
Viewing Transit, 302. 


—— 


Midland Passenger Carriages, p. 403. 
Grammar, 404, 


Mustel Organ, 404. 
Isle of Wight Railway Engines, 404. 
Aniline Tost, 404. 

Gt. Northern Engines, 404. 
Watchmakers in Australia, 404. 
Phonograph, 404. 


QUERIES. 


— — 


L38666. —Indiarubber Balloons.—I wish some 
one would answer the inquiry as to how these are made. 
Such friends as have responded have misa ended the 
query. The balloons meant are used as advertisements, 
and also asa sort of bellows to a squeaking toy. When 
inflated they look more like a soap-bubble blown from 
muddy water than anything else; and I should not be 

ised to learn that they are made in a similar way.— 
OLD Brıxao. 

[(33667.|—Marine Engines.—Will some correspon- 
dent kindly inform me which is the best book on marine 
engines for one who wants to go to sea ?P—B. A. H. 


[ 33668. ]—Bteel Works’ Laboratory.—Would any 
aof ours ki inform me what is the nature of the 
routine of a steel works’ laboratory? What analyses are 
the most im nt to be done, and what are the best 
methods P—F. C. 8. C. 

[38669.]—-W orm in Red Deal.—OCan any of your 
readers inform me of the best or any method to be adopted 
to stay the progress of the worm in red deal flooring P 
The floor in r is in a large drawing-room that had 
remained unfinished for a period of 35 years, and during 
that time the flooring was cut down and laid on the joist 
face downwards. Some 12 months since the board was 
turned over and laid, and the floor finished, as the board- 


ing had become blackened, and was laid before it was | ETa 


pianoa Tr not ponen a worm Daa 1 
ges of it. m your readers suggest anything 

would destroy the worm, and so vent the neceasity of 
re up the floor, which would be very inconvenient ? 


[33670.]- Swell Organ.—I shall be glad to have the 
opinion ef any correspondeat of a simple plan for obtain- 
ing expression d la main in organs. My idea is tos d 


the keyboard by the bars, O0, from the points, GG, so 
poshing the keyboard back (dotted lines) the 
utters are opened. But it must be so balanced 


that b 
swell 


that it will stop in any position to which it may be put— 

A, key; B, keyboard ; CO, suspending bars ; B. pieco of 

wood glued on key to keep the sticker, E, always in oon- 

tact with the key; F, guide for stickers. The swell may 

we ed either by levers or by cords from the board.— 
. WRIGHT. 


[33671.]—Heel-ball Stains.—Can any one tell mo 
the best way to take out the stain of heel-ball in a rub- 
bing, where it has gone over the outline 7— E. D. 

39672. ]—Copying Mouldings.—Will 5 
rela kaa ay what is the most reliable and correct 
method of obtaining the profile of a moulding without the 
use of the cymagraph? This question has been asked 
several times in these columns, but, I believe, never satis- 
factorily answered.—Orma. 

(38678.|—Grey Bricks.—Is there a composition 


which have the effect of making bricks burn grey 
after peing dip into it, or after it been applied to 
them s0, I shall be glad if some of your readers will 


kindly favour me with particulars. I want to burn bricks 
grey on the ends and one side, but theclay I have to make 
them from will not burn grey in its natural state.—O. M. 


[33674.]—Construction of Roof.—I have a roof 
to construct for a public room, the of which is about 
20ft. Will some of your readers kindly favour me with 
their opinion as to the strongest and cheapest plan tocon- 
struct it? The roof must be open to the purlins, and I 
wish to avoid the expense of curved ribs, and the use of 
tie-beams.—A Youna BUILDER. 


_ [33675.]—Ventriloquism.—Will some reader kindly 
1 8 orm me of a thorough good work on ventriloquism ?— 
MIC. 

(33676.|—Working Men at the Paris Exhibi- 
tion.—A few hints on the cheapest way to see the above 
would oblige. I do not want to join any tourist 
party, but to know a little about the best route, the best 
part of the city to lodge in, and the best way to esonomise 
the little time (a week) at my disposal.—MONTREZNOUS. 

[88677.|—G:as-Holder.—What shape and size would 
your readers reeommend for a gas-holder to contain 120 
cubic feet of gas, and stand a pressure of such force of 
water ag shall press this 120ft. into 1 cubio foot, and say, 
pr square inch, what that pressure will be; also at what 

ight our cistern for water should be above, that it may 
so compress the gas P—AN OLD. PATRON. 

38678. —Chiming Clock—Repeater..—For what 
price ought I to obtain a small chiming clock, new, and a 
plain gold English keyless repeater—the latter with com- 
pensation balance, ‘and adjusted for any temperature? 
These articles seem to be catalogued by the dealers at 


fancy prices. Are none made for men of small means P 
I wane N prices — not individual, makers recom- 
mended.— B. 


[38679.]J Instrumental Music.—I should thank 
any one for a few hints about the arrangement, working, 
and playing several instruments by one person at the same 
time.—GLass SHADE. 


38630. Magie Lantern Canvas.—I should bo 
obliged for information about a convenient screen erector 
for canvas about 18 to 20 feet.—Jopdx. 


(33681.]—Cast-Iron Chambers of Pumps.—Can 
any reader tell me how to the proper thickness of 


cast-iron for feed pump, 3in. diameter, to work against a 
pressure of 60Ib. to square inch? Any hints on propor- 
tions of cast-iron chambers for cylinders or pumpe will 
oblige, or are there any works to get on proportions of 
cast-iron cylindera lto be had P—InpusrTry. 


[ 33682. J—Cleanin and Rebro Old 
Lamp 7 Pe haga ja any 3 me 
how to clean old lamp stands which have been 
rusted with damp, and how to rebronze them P—H. K. 


(33088. |—T obacco F you inform 
me of the title of a book relative to the manufacture of 
tobaceo and snuff P— Dux. 


[33684.]—Pain in the Head.—Would any contri- 
butors kindly inform me of a remedy, if such there be, for 
a pain in the head, from which I have suffered very acutel 
for the last four or five years? It commences with a dull 
heavy pain at the top of my head, slowly increasing each 
day until all the top of my head, the back of my right eye, 
and gradually the back of my ears, neck, and spine are 
one mass of pain. At this stage the suffering is almost 
unbearable, and it has weakened my sight until I am 
compelled to wear spectacles. When the is at the 
worst I find it difficult to resist the im to do some 
violent action. I need not say these leave me very 
wenak; they return very ily, leaving me only a few 
days, and lasting from a fortnight to six or seven weeks. 
I am 35 years of age, the mother of three boys, the 
youngest being ten years old, and have my own household 

uties to attend to. Any advice on the above would be 
tefully received, but medical readers only are rojas 
7 reply, a3 I have no time to try nostrums.— ESTHER 
Arr. 


[33685.J]—Filter for Water Used in Steam 
Boiler. —Oan any of your readers tell me how to con- 
struct a cheap filter for cleansing large quantities of dirty 
river water for feeding steam boilers? Will gas coke 
serve as a filtering agent under pressure P——-SMITHPIELD. 


[33686.]—Bevel Wheels.—I should be obliged if 
some correspondents would give a general rule of marking 
bevel wheels of different sizes, 6in. to work in 12in., or 
gin. to work in 13in., or 4in. to work in 18in., and whether 
the same rule works all sizes P—H. W. N. W. 


[33687.]—Potted Meate.—Oan any one tell me what 
process is used to expel the air in pung up potted meats 
in hermetically-sealed tins P—W. O. 

(33688.]—Phonograph.—To Mr. BuELFORD BID- 
WELL.—I have constructed a ograph according to 
your very lucid description, and without deviating but in 
ane thing, and that is I have used, or tried to use, a tin 
disc, but have utterly failed to produce any impression. 
There is a difficulty about ferrotype piate, as they are 
always more or less bulged when sent by post, and I have 
as yet failed to get what yor call charcoal iron. I have 
my cylinder and shaft turned, and have made 
a very good disc of parchment. Could you now pat 
me with a sheet of tinfoil with a message, that I 
try my ment disc and the impression I 
may be to obtain when I get the disc of charcoal iron P 
I would not trouble you but for your illing- 
neas to comply with such a request.—T. M. Brown. 

[33689.]—Setting Common Slide Valve.—Could 
any reader inform me if in setting a common slide valve 
more lead is given on one side than on the other, and 
under what circumstances? For example, in the shop I 
work in there was an engine made for dri an air- 
pump, a aona pamp, a feed pamp, and a bilge 
map ere is another engine for driving the A 
The foreman in setting the valve gave it one-eighth of an 
inch of lead on the bottom centre, and none on the top, 
believing that by doing this he gave the piston more steam 
on the up-stroke than on the down-stroke, so as to 
counter the weight of the pump-gear.—J. C. R. 


foe cl Waterproof Covering.—I have some 

covered with laid on joists, the flags being 
open to the weather; I want to make this covering 
entirely wate f. Oan any one recommend anything 
with which to fill the joints which may be depended upon, 
or any substance which can be put on in a thin layer 
which will wear and be waterproof? Some of the London 
streets are laid with a kind of asphalte, or similar sub- 
stanoe, in layers of from lin. to Zn. thick —would that 
answer? If so, what is the substance? Any opinions 
will oblige—J. 
. —Oider.—I should like to have a barrel of 

, but I want a little information on the subject first. 
What is the best time of year to buy ? Is it wise to buy 
from the farmers or growers? Will it in the barrel ; 
or, su I was to bottle half of the l, will the 
other in the barrel keep? Or supposing I was to 
buy now, will it be better to use rig or keep it until 
next year? And about the cost per gallon? Any further 
information on the subject will be thankfully reoeived by 
—E. G. P., Liverpool. 

e 55 of our Aole 

photographists give me the e above propess 
photography P—D. SrraTHEaRN, Med. Student. 


{ 33693. |—BMagnet.—Oan I make a et that will 
lift or attract a one-ounce steel wei if magnet be 
suspended six inches above the weight, and, if 1 can, how 
long will the magnet retain ite power of attraction to full 
amount ?—MAaGNETISM. 


(83694./—Phosphorescent Clocks.—Can any of 
your kindly inform me what is the substance on 
the face of these clocks? The emitted light is of a bean- 
tifal purple colour.—INQUIRER. 

[33695.]—Screw Pump.—Is it possible to raise water 
by means of a screw working inside a short cylinder or 
pump barrel? If so please describe one, with height to 
which it would raise or force water; also how far it 
would draw water. Would the downward pressure of 
water on the blades of the screw make it take more power 
to work than a lift and force P—DERBT. 

[33606.]—Amber.—How can I tell real from imita- 
tion amber, and how can I bend amber mouthpieces for 
pipes ?—R. H. THOMAS. 

[33697.]—Metheglin.—How is this made, and will it 
koep well P—R. H. Tuo{xas, Fermoy. 

(33698.]—Dialyte Telescope.—In your number for 
September, 1876, at 650, this form of telescope is 
mentioned in a paper by Mr. G. Pearce as offering a 
means of placing in the hands of amateurs refractors of 
considcrable aperture at small expense. I am under the 
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impression that inquiries regarding it have been made 
more than once in your es, but I do not remember suy 
response to them, though I feel sure that many of your 
renders besides myself would greatly value information on 
this subject. I notice that Mr. Her Ingall is possessor 
of a dialyte with 7tic. aperture. If he would favour us 
with particulars of ite performance I am sure it would be 
greatly appreciated. How is his compound lens for the 
correction of the chromatic and spherical aberration 
formed? Where is it placed? What length of tube does 
his 71in. dialyte require? Facts as to its ormance 
both in regard to definition and to its dividing power 
would be of great value.—SPECTATOR. . 


[33699.]~Midland Expresses.—The Midland now 
run several north trains direct, and do not go to Trent. 
How many trains run the new direct route, and how much 
shorter is it? Also some run direct through Derby. How 
much distance is saved by this from Liverpool to 
London? Will any one also give the booked running of 
the 8 o’clock express from London to Edinburgh in 9h. 

7m. P—PaSsENGER. 


[33700.]—Spindle of Fan.— Would some reader tell 
me how the spindle of Platt and Schiele’s fan is fitted ? 
I have a set of castings, and would like to know how to fit 
them up.— W. C. N. 

[33701.]—Cheshire Lines Railway. — Some writers 
lately spoke of the above. Where does it run? Is it the 
same as the M. S. and L. Committee? What do the letters 
M. and S. C. mean at Marple, also M. B. and M. ?—Pas- 
SENGER. 


[33702. — Horse-Shoe Telephone.—Will Mr. J. N. 
Masters (latter 14626) give details of the horse-shoe tele- 
phone alluded to, the size and number of magnets, de- 
scription of coil, length and size wire, and size of dia- 
phragm ?—C. P. Coomss, M.D. 


[33703.]— Silver and Copper Crystals.—I have 
looked backed in vain for the numbers of answers given 
by Mr. Blakeborough (?), describing the mode of obtaining 
crystals of silver and copper on microscope slides. There 
is some latitude’’ about the second answer, in which the 
writer does not seem certain as to what metal is used for 
the cells in which the metal is deposited. Please give 
directions as to the material of these cells.— C. P. Coou ns, 
M.D. 


(33704.)—Giffard’s Air Gun.—Can any of your 
readers give me any information as to the construction of 
Giffard's air gun? I have one in my possession which 
requires doing up and fitting with new valves, &.; the 
makers of the ordinary kinds of English air-guns in Bir- 
mingham cannot understand it at all. If any of your 
contributors can assist me I shall be much obliged.—Us1s1. 


33705.I— Colonial Land Grants.—For one having 
a little capital, together with a slight knowledge of land 
working, would it be a good step to go in for one of the 
usual colonial land grants? Are the usual emigration 

mphlets a sufficient and reliable source of information ? 
I not, please state the best source.— WaTCHMAKER, 


133706.] — Mining. It is proposed to drive a hending 
from the bottom of a pit to cut a seam of conl ata distance 
of 25 yards perpendicularly above the bottom of the pit. 
The heading is to be driven truly level iu front of the dip. 
The stratum dips so as to form an angle of 30°. Will any 
of “ours” kindly inform me how to find the length of the 
heading >—Homo. 

(33707.|—Strain on Crank Pin.—Four tons is 
laced outside of a winding drum 16ft. in diameter; the 
istance from centre of shaft to centre of crank pin is Sft. 

Sin. What will be the strain on the crank pin? A rule 
for the above would groatly oblige—Homo. 


[33708.]—8.E. R. Locomotives.—Will any one give 
me information respecting the dimensions (and other par- 
ticulars) of the locomotives that usually take the Conti- 
nental mail on the South-Eastern Railway ?—F. C. B. B. 


[33709.]—Electrotyping Insects.—I wish to elec- 
trotype a few insects. Can any of “ours” inform me how 
to do it? I wish to have a solution so that . 
dipping and placing in the bath the copper will be depo- 
sited upon them.—EcoNoMICAL. 


(33710.J]—Cupola Furnace.—I am building a small 
cupola furnace (for melting metal) about 12in. or l3in. 
square. Would any practical correspondent tell me the 
height I should leave it so as to be able to make hot iron 
from broken pieces of pig metal ?—1. The depth from 
filling hole to centre of blast-pipeP 2. The depth from 
centre of blast-pipe to bottom of furnace? I would feel 
obliged also by any additional information that may 
assist me in its construction. The furnace is to be built 
of fire-brick without any lining.—W. N. M. 


33711.J—Freeszing Mixture.—How is an aqueous 
solution of glycerine reduced to a low temperature so as to 
make a freezing mixture? Would Mr. H. Clements be 
kind enough to inform me if methylic chloride can be 
cheaply rouee to the liquid state, and how to do it? 
Also what material the sealed tubes are made of—whether 
glass or metal—and how they are sealed P—Joun YvILL. 


(33712.J—Vacuum Engine.—Can a fall of water be 
used to keep a vacuum in a condenser sufficient to work 
an engine, l0in. diameter cylinder, by atmospheric pres- 
sure only? Please give height of fall, size of pipes, quan- 
tity of water required in gallons per minute, with estimated 
pressure of air per square inch on piston when at full 
work P—SHIRE. 


(33713. ]—Mechanical Stoker.—Can any correspon- 
dent give any information in regard to the above from 
practical experience? Will small coal produce as much 
steam when the ‘‘stoker” is used as round coal with 
hand-stoking? If so, it would save the firm with which 
Iam connceted an immense sum yearly, as they can buy 
small coal at three-fifths the price of round coal. Are the 
** stokers’’ very expensive to keep in repair P—M. R. 

[33714.]—Anemometer.—Wonld Mr. Lancaster or 
gome metcorolovical reader kindly say the size the vane 
should be ona Prestel’s pendulum anemometer for a pen- 
dulum plate 6in. square, and how to graduate it (the 
rene), to show the pressure of the wind correctly ?— 

INCAS. 


[33715.|—Etching on Glass.—Will some kind 
reader please inform me of a good etching varnish for 
glnas? At what temperature (about) should it be applied, 
and whether with a brush or by immersion? I want to 
etch on small glass cy linders.— FI. vokic ACID. 


(98716. Ine Btohing on Glass.—Will some one in- 
form me the most simple way of marking or etching on 
glass bottles?—A Poor MECHANIC., 


[38717.J— Nickel Plating, Battery, &o—I wish 
to electro-plate small brass goods with nickel. Wol- 
fram,” on page 477, states in answer to a query on above 
subject that the only useful process is a patent. I beg to 
differ with him there, for I know of several places in 
Birmingham where they electro nickel plate, and do not 
pay a royalty to the patentees of a patented process. 

at I want to know is how much salte, &o., to a gallon 
of water, what dips to use to dip the work in previous to 
hanging it in the bath, together with the amount of pot- 
ash toa gallon of water to cleanse from all grease, &.; 
also how to make a battery to work, say, five lons of 
solution. Any hints from a practical hand (if possible) 
will oblige—A Brass-woRKER OF BuUM. 


33718.]—Boftening Cast Iron.—Can any reader 
inform me of a cheap aud ensy way of softening cast iron 
which is run on wrought-iron spindles 6in. long? The 
casting ran on the spindle is very hard in consequence of the 
spindle chilling the iron, and breaks the tool when turned 
in a lathe. The castings are small, only lin. in diameter. 
Inox TURNER. 


[33719. ]— Mechanical Question.—In what modern 
book on mechanics are examples worked out of the ratio 
of the power to the weight or resistance in oscillating 
levers P—THomas WALKER, 


33720.]|—Harmonium Reeds.—Thanks to Henri 
Etienne for his notice of my query. I am not, as he 
supposes, about changing narrow reeds for broad ones, but 
am building a large harmonium of five or six rows of 
reeds, and think of putting some broad and some ordinary 
reeds in for variety. I have a scale of channels (by 
„Saul Rymea’’) for the ordinary recds, but want to know 
if it requires larger channels for the broad ones. If so, 
should be thankful for the sizes for 8ft. and 16ft. rows, 
alse size of apertures. Please say if they require a heavier 
pressure of wind, and where to get the best reeds, properly 
voiced, and probable cost P—T. B. 


|33721.]—Chromos.—Can any one tell me whether 
the folio of chromos called Gems of Art” by Birkett 
57 755 are copyright; also if chromos are so as a rule? — 
AXON. 


[33722.1—Line Resistance.—I want to ring a bell 
over a mile and a half of overhead telegraph wire, with 
an earth return current. What length of No. 36 wire is 
this equiualent to, earth resiatance included? The bell 
rings very faintly with three Léclanché’s through half a 
pound of 36 wire. How many cells shall I require? I 
make them up with carbon in outer and zinco in porous 
pot. Any information on the above from a practical 
source will very greatly oblige.—YounG TELE. 


(33723.]—Bachelor of Music.—The attention of 
muy readers of ours“ has doubtless been drawn to the 
recently made arrangements of the University of London 
for conferring degrees in music; and in the interest of 
others who, like myself, may wish to go up” in this 
subject, I venture to ask for some information as to the 
Books which should be studied for the first B. Mus. 
Examination, which takes place next December. Bolow 
is the list of subjects in each of which the candidate must 
show proficiency :—‘‘ The relations between musical sounds 
and the vibrations of sonorous bodies as affecting the pitch 
of the sounds; the simpler properties of stretched strings 
and the sounds produced by them; compound vibrations; 
nodes; the nature of harmonics; the gencral theory and 
simpler phenomena of compound sounds; the theorctical 
natnre and values of musical intervals; the theoretical 
construction of the modern scales; temperament ; melody, 
time, rhythm ; the theoretical nature of consonance and 
dissonance as determined by Helmholtz; the principles of 
the construction of chords; the history of music in so far 
as it relates to the growth of musical forms and rules.“ 
A sufficiently comprehensive programme this, to my mind, 
I should be glad to hear of some of the standard books on 
these subjects, as they would be well worth purchasing. 
Perhaps some of our scientific readers, who happen to be 
read up in any of these subjects, will kindly assist me. 
For the information of those who may not be aware of it 
I may add that candidates for this examination must have 
passed matriculation at least a year previously, and that 
the second B. Mus, Exam., which takes place a year after 
the first, relates to the practical part of the theory of 
music. The candidate has to submit a musical exercise, 
written for five voices, with accompaniment for a quintett 
string band, which must contain examples of canon, imi- 
tation, and fugue. If this is approved he is then examined 
in harmony, counterpoint, ef hoc genus omne, no refer- 
ence to any musical instrument being allowed during the 
examination.—LONDON UNDERGRADUATE, 


(33724.]—~H ens and Eggs. How many eggs is it 
possible to make a hen lay? I have seen it stated in an 
advertisement that over 1,500 egzs were obtainod from 22 
hens in the depth of winter. Before purchasing the book 
I should like a hint or two. If each of the 22 hens laid an 
egg every day in the week that would be 154, and it would 
take 10 weeks to make over 1,500 eggs. Oan 10 weeks be 
called the depth of winter,“ and when is that? Then 
can 22 hens be made to lay every day in the depth of 
winter P I am very sceptical, because I have always 
found that hens would not lay every day, except in spring, 
and then only if they had a good grass theta M. 


33725.]—Personalities.—Will any one give a good 
definition of ‘‘ personalities” in discussions? I find that 
the man who gets the worst in a controversy says his 
opponent has been guilty of using ‘‘ personalities,” and 
thereupon retires from the contest.—Nrmo. 

[33726.}—Circulation of the Blood.—It is stated 
that the whole of the blood passes through the heart in a 
fow minutes, Can the statement be true, seeing thata 
considerable quantity has to ramify through the capillaries, 
and be transferred from the arteries to the veins? I can 
understand that the great bulk of it may complete its 
round in the time given, bnt surely that which goes into 
the capillaries to replenish wasted tissues cannot return 
to the heart so quickly.—J. T. M. 

[33727.] — Printing Machines. — Which is the 
quickest working machine, and what is the greatest num- 
ber of copies of a newspaper that can be turned out 
complete copies at each impression—not two at once ?— 

[33728.]—Thunder and Lightning.—In counting 
ths seconds elapsing between a flash of lightning and he 


clap of thunder, by what do you multiply to find the 
approximate distance of the direct course of the flashes ? 
BSERVER. 


[33729.J—N nvigot Antioyram.—What is the origin 


of this phrase P— 
5 on Heads to Screws. - Would 
“J. K. P.“ kindly me how to make an accurate hexa- 


gon. head to a screw P—A Youne HAND. 


wheel] Barometer as a Weather Guide.— 

at is the actual value of a barometer as a weather 

indicator? I find people talk of the glass rising.“ and 

wey. prophesy fine weather, but storms often follow.—H. 
URCELL. 


(33732.]—A or An.—Which is correct, an nuiversity’” 
or a university ;” “an one” or a one; a ewe” or 
“an ewe; and why P—ETYMOLOGOS. 


[33733.]—Fish-joints for Rails.—A recent oppor- 
tunity enabled me to watch the hammering action on the 
ordinsry fish-joint of rails. Would it not be an improve- 
ment to “scarf” the joints, and put a pad of rubber 
between, using the plate the same as now ?—J. M. 


| 33734.]—Sunstroko.—What is the explanation of 
this phenomenon, which seems a misnomer, as similar 
N produced by heat without exposure to the sun? 


[33735.]—Angular Aperture.—What is the mean- 
ing of “angular aperture,” and why is there so much 
discussion about it? I wish some one would explain it 
simply.—T. H. 

[33736.]—Maple Sugar.—How is maple sugar pre- 
pared P—SasBas. 

e Cardinalis.—A few hints on the 

ture of this handsome plant will oblige. Is it raised 
from slips or seed? I have three handsome specimens in 
full bloom. Are they of any use when finished tlowering ? 
—AMATEUR. 


[33738.]— Black Diamond.—Will any one tell me 
the value of a good sized working spark of carbonado for 
grindstone turning, whether it is to be got in England, 
and if it would also cut plate-glass P—FINEM RESPICR. 


(33739. |—Brass.—Can any reader inform me how hard 
bright sheet brass is manufactured and sold, iage 
aid, at 6łd. per pound ? which appears to me to leave 
ittle over 4d. per pound nett for the metal, and no mix- 
ing that I have ever seen im print could be made at that 
cost, with copper £06, and spelter £18 per ton, say, and 
these are the lowest prices known yet, I believe. Iam 
told that in Birmingham yellow metal sheathing is pro- 
duced at materially lower prices than the above 64d. 
These prices point to a knowledge of alloys which our 
books do not enlighten us upon. I should also be glad of 
a sketch of a gas furnace Ce description), such as I under- 
stand is used in brass-works in Birmingham.—F. W. 8. 


| 33740.J—Balloon.—I want to make the figure of a 
man, carrying two flags, to rise and remain in the air. 
1. What material and proportions would be best? 2. 
How many cubic feet of town’s gas would it contain? 3. 
Would the town’s 1 fill it? 4. What weight of 
rope, &c., would it then carry? 5. How often would the 
gas want renowing ? 6. Probable cost.—X. 

[33741.]—8ea Fishing.—Will somebody kindly re- 
commend a healthy watering-place on the south or west 
coast where I should get some sea fishing from the land 
without regure a boat? Should I find this at Teign- 
mouth P—H. S. E. 


[33742.] — Machine Weight Driver. — Is it 
possible drive a hairdresser’s brushing machine (for 
two minutes only) with a weight and band round an 
extra large drum which shall multiply the shaft by cog- 
wheels? The rim of these wheels to have as many holes 
as coga, which are fastened on by screw nuts, so as to be 
replaced when worn. The weight would only get 10 or 12 
feet fall, and the hairdresser would nave to wind it up 
each time, but he would be able to do without motive 
power ora boy. How heavy would the weight have to be 
to counteract the break power of the indiarubber band 
attached to the shaft and brush ?—R. H. 


(33743.]—Phlegm in Throat.—I am nearly always 
troubled with phlegm (bronchial mucus) in the throat, 
which defies all efforts at removal, either by swallowing 
or expectorating, and which sometimes mak:s ii quite 
difficult to speak clearly, aud is much in th: wav when 
attempting to sing. It also at times causes me to retch 
in a very distressing manner. A lump of sugar will 
occasionally give temporary relief, but it is soon as bad as 
ever. Of course, when I have a cold the quantity of 
mucus is considerably increased, and is then expectorated 
withont much difficulty, but the condition complained ef 
is when in ordi state of health. Can anything be 
done, by medicine, diet, or otherwise, to remedy and pre- 
vent this very unpleasant state of things P—O. Lars. 


(33744.]—Swimming below Water.—Have any of 
‘Cours’ ever met with the difficulty alluded to in Dr. 
Franklin’s ‘‘ Advice to Swimmers,” as quoted in several 
articles on swimming (that in the Boy’s Own Book” for 
one)? Ido not remember the exact words, but they are 
to the effect that the eyes should be opened before going 
below the surface, because it is impossible afterwards to 
open them on account of the pressure upon the eyelids of 
the superincumbent weight of water. For my own part I 
always dive with my eyes shut, for fear of injary when 
coming in contact with the surface, but I find no difficulty 
in either opening or shutting them below the surface, nor 
does it cause me any pain or inconvenience even in salt 
water. —AMPHIBIAN, 


[33745.]—Coin Cabinet.—Can any reader advise me 
as to the best method of boring holes in trays for the 
reception of coins? I want to bore about 2,000 holes in 
pine, from zin. to 2in. in diameter, and from 3 to 4-16ths 
deep. The requirements are a smooth rim, and a fist or 
nearly fiat bottom. The ordinary centre-bit is apt to tear 
the edge, and leaves the bottom too rough. The hole 
made by centre-pin is not objectionable.—W. G. 


[33746.J)—Shaky Writing.—I am an elderly man, 
enjoy good health, moderate in eating, a strict abstainer, 
but all my life have been an inveterate smoker of tobacco. 
I cannot now write with the general or usual slope of 
letters; but am obliged to form them what may be termed 
leaning backward, with my elbow far from my side, and 
the pen-hand steadied by the fingers of the other hand. 
I should have great pleasure in presenting an honorarium 
of two guineas to any one of our mechanicians who could 
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contrive me a pen-steadier or rest. Waste of time to tell 
me to give up smoking.—KINGSTON. 


[33747.]—Telegraph Line.—I am about to construct 
a line of telegraph 7 miles in length. It is intended to use 
one wire and the earth for a second with electric bells and 
telephones. Would any of our able contributors kindly 
inform me what number of posts I should require, their 
distance apart when erected, and to what depth must they 
be put in the ground? Would l0ft. above ground be 
sufficient, considering that the line passes through an open 
country, where nothing is likely to touch the wire? Also 
what are the best form of insulators to use; the size of 
the galvanised wire (would the ordinary galvanised wire 
used for fencing do, as I have a large stock in hand?) ; 
and what means are employed to tighten the wire? A 
reply to the above will be greatly esteemed, together with 
any other information that may assist me in carrying out 
the above.—CoLonlistT. 


[33748.] — Gramme Magneto Machine.—Will 
some correspondent be kind enough to give me some 
information on the following points of construction of the 
Gramme magneto machine as for producing the 
electric light 7—1. The diameter, width, and thickness of 
iron ring or armature, or rings, if more one? 2. 
The gange and amount of wire wound on same, together 
with the amount of wire contained in each segment, and 
the number of layers one over another? 3. The gauge 
and amount of wire wound on the exciting electro-mag- 
nets? 4, What proportion of current passes through the 
magnets, and how is the shunting effected? — NRW Sovurn 
WALES. 


[33749. |-—Plants.—If any reader will kindly answer 
the following queries I should be exceedingly obliged, and 
also for any further information they choose to volunteer 
on the subject. 1. Would the ferns Selaginella Wider- 
noverne, Gymnogramma chrysophylla, Adiantum formo- 
sum, and another variety of maidenhair fern, live and 
flourish in a room that has a coal fire in it every day? 2. 
Would these ferns flourish far better in as position 
than in a window that is somewhat — i. 3. Will 
coleus plants live and be healthy through a winter’s 
seasen in a sitting room where a coal fire is kept by day? 
4. Is ita fact that plants have a very injurious influence 
in bedrooms (with some ventilation) because of the gases 
emitted from them ? I have seen this confuted. 5. Would 
any reader recommend me a book on 1 in- 
clude outdoor, greenhonse, hothouse, and fern gardening— 
those I have on those subjects not being sufficiently 
copious P—HI1LDa T., Cornwall. 


(33750. |—Rifling Machine for Guns.—Any reader 
will oblige by giving a sketch of a rifling machine for 
sporting guns or rifles, say, for making 2 to 8 grooves, with 
a description of the same, and how fixed and used? Also 
what books are published on the subject P—F. W. P. 


[33751.]—Sale of Stock (Consols).—Some reader 
will oblige by informing me the readiest and quickest way 
of making the calculations for sale of stock at market 
price—say £25 10s. stock at 95%? During the late Russian 
war £100 stock, 3 per cent., produced about £87 on its sale 
only.—S CRIVENER, 


(35752. | Photography -— wi! any reader give me 
some information about collodion transfers and opalo- 
types P—H. R., 2, Rice-street, Liverpool. 


(33753. |—M aking Small Flag.—Will some reader 
kindly tell me how to make a flag, about lft. x lft. 6in., 
bearing a black crest on white or yellow ground? The 
shape of the crest would make it difficult to cut it out in 
black silk, and ink shows through, which will not do.— 
FABER. 


[33754.]—Map of English Canals.—Is there such 
a map published? I wish, if possible, to takea 14ft. boat 
by water from the Thames to the south coast, say Ports- 
mouth. Can this be done P—Faner. 


[33755.]—Yacht Engine.—I have heard it stated 
that there are small launches in England which have a 
large cylinder into which the small one exhausts, like a 
compound engine without the condenser. Is this so, and 
paws much adyantage is gained thereby ?—Firerty, Mel- 

urne. 


Heating Towns by Steam.— A company has 
been formed in Auburn, New York, to carry out the 
project for heating the city by steam on the Holly 
plan. The people of Toronto are thinking of trying 
the same scheme. A company, called The Toronto 
Steam Combination Company,” has been formed 
and is applying for incorporation, for the purpose of 
carrying out the system. The proposed capital stock 
is £10,000. 

a7 Sea to Siberia.—Besides Professor Norden- 
skjöld’s expedition in the Vega for the forcing of the 
north-east passage, which left arar À on July 
4, and should now be well on its way in the Polar 
Sea, quite a host of vessels have been sent out this 
summer to Siberia for trading purposes. The 
steamer Fraser, Captain Nilsson, left on July 14, 
and the steamer Lena, Captain Jobannesen, June 
15, both from Gothenburg to the Yenisei and back ; 
the Swedish sailing vessel Express, Captain Gun- 
dersen, has left London with coal for the Vega and 
the other two steamers, All three have been sent 
out by M. Sibiriakoff, and the Lena will accompany 
Nordenskjéld’s vessel to the mouth of the river of 
that name, which it will ascend to Jakutsk as a per- 
manent trading river steamer. Besides these Baron 
Knoop, of Moscow, sent out the two small steamers 
Luise and Moscow, and three lighters, on July 21, 

from Cuxhaven to Yenisei, to exchange various 
wares for grain; and on July 14 the steamer Nep- 
was despatched from Hamburg to open up 
trade with the River Obi. There seems no doubt 
now that a permanent trading route has been 
opened up by the north coast of Europe and Asia to 
Siberia, and the voyage seems so comparatively 
now that one is apt to wonder why such a route 
not been taken advantage of long ago. 


CHESS. 


Att Communications intended for this department 
must be addressed to J. Prercz, Copthill House, Bedford. 


PROBLEM COCCXXXVII. 
By BELA SZERENGI, oF PESTH, 
(From Chess Gems,“ just published.) 
Black, 


White, 
White to play and mate in three moves. 


SOLUTION TO 435. 


White. Black. 
1. Q to K 3. 1. Anything. 
2. Mates. 


NOTICES TO CORRESPONDENTS. 


Correct So.vtions to 435 by J. G. F. and H. M. 
8 (an extremely pretty problem); to 434 by 


J. G. F.—The problem has been mislaid; but, if we 
the construction was considered 


remember right, 
awkward. 


J. M.—Thanks for your kind permission, of which we 


shall certainly avail ourselves. 


„ We beg to remind our readers that a copy of 
presented to the contributor of the best and most nume- 
rous problems to the EnarisH Mecuawic at the close 
ntleman 
will be 
found to be of great value, containing, as it does, the 
best problems of ancient and modern masters of all 
countries. Weshall from time to time quote some from 


new edition of Chess Gems,” just published, will 


There appears to be only one 


of this year. 
The wor 


trying for the prize at present. 


its pages. 


A Self- adjusting Watch Key.—Mr. Morris 
Cohen, of Leeds, has sent for inspection one of his 
new self-adjusting watch keys, which will be found 
It adjusts itself firmly to any- 
sized winding post, without wearing off the angles 
simply 

top of 
at once adjusts 
refinger is then 
released, and the watch wound—a very slight 
When 
wound, pressure on the push-pin opens the jaws, 
The design of the 
key is neat, and in the better makes it forms a 
capital substitute for the bar usually worn at the 


handy and durable, 


or conveying dust to the movement. s 
placing the forefinger on the push piu at the 
the key the jaws open, and the = 

itself to a post of any size. The fo 
pressure retaining the key on the post. 


and the key is at once released, 


end of the watch-chain, 


Tic-Doloreux.—A patient who for several years 
had suffered from an intense neuralgia facialis came 
under the treatm: nt of Professor Peters, of Paris, 
who put him under a treatment of six grains of 
bromide of potassium, the dose repeated thrice qd 
in the 
second month, two grains thrice daily in the third 


for the first month, four grains thrice dail 
month. The result is reported as being astonishing. 
Great success is A 


facial neuralgia, particularly when co tion is 

resent. Professor Lee, of the Hotel Dieu.“ 

aris, relates a case where a patient of his, after 30 
years of suffering from the tic-doloreux, got quickly 
rid of his pain after a few daily administrations of 
eight-grain doses of Falicylate of soda.—Corre- 
spondenz Blatt. 


Strawberries and Constipation.—Professor F. 
H. Storer, of Harvard University, in a communica- 
tion to the Journal of Pharmacy, calls attention to 
the fact, not generally known (and which certainly 
would scarcely be expected), that ripe strawberries 
are very apt to induce constipation. He remarks 
that in the United States particularly, where an 
immense and well-nigh universal consumption of 
this fruit is coincident with the setting in of hot 
weather, the constipating action of the berry is com- 
plicated, and, as it were, incre by the excessive 
waste of water from the body, by perspiration, 
which occurs at this period; and there can be little 
doubt that, taking the two causes together, the 
strawberry season—though perhaps beneficial to 
some constitutions—is the occasion of much ill- 
health among the American people.” 


Professor Gubler in the 
use of aconitum napellus for the ordinary form of 


ANSWERS TO CORRESPONDENTS. 


— — 


*,* All communications should be addressed to the EDITOR 
of the Enaitsh Mecuanic, 31, Tavistock-street, Covent 
Garden, W.C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 

titles to queries, and when answering queries 
numbers as well as the titles of the que to which the 
replies refer. 3. No charge is made for inserting letters, 
queries, or replies. 4, Commercial letters, or queries, or 
replies are not inserted. 5. No question asking for educa- 
tion or scientific information is answered t h the 
post. 6. Letters sent to correspondents, under cover to 
the Editor, are not forwarded; and the names of corre- 
spondents are not given to inquirers, 


The following are the initials, &c., of letters to hand up 
8 Tuesday evening, August 6, and unacknowledged elsg- 
where :— 


J. QGLEAVE AND Son.—E. C. Mee.—F. Calvert.—R. J. 
Allen.—E. R. Norman.—A. J. Compton.—N. G. W.— 
J. ©. Clough.—G. T. Barnett.—J. and H. Grace.— 
F. d@’Alquen.—Langden and Co.—Donglas Scoffern.— 
Jan.—E. E. L.—Alexander.—Jack of All Trades.—W. 
Morshead. — Firefly, Melbourne. — Diapason.—Hugh 
Clements.—Charles Robinson.—T. B. Y.—E. L. P.— 
Joseph Green.—W. H. B.—O. E. W.—H. J. Burton.— 
Hawks.—Novus Homo. — Anxious. — Cynocephalus,— 
Medical Practitioner.—A. B. Biggs.—Joseph Jewsbury. 
—L. J. H.—A. Sells.—R. N. C,—Tottenham.—Faber.— 
W. Dockray.—Hesper.—Photo.—T. Mitcheson.—Looker 
on.—Borrowdale.—W. H. W.—Kneecap.—Steamship.— 
Boxwook.—Pains.—Cook’s Shop.—T. 1.—P. O. Tele.— 
Autos.—J. S.— Darkness. — Wear Engineer.—J. E. F.— 
J. E. Floyd.—Verax.—Artist.— Benjamin Bolt.— Hilda. 
—W. H. R.— Geo. Tommy.—Oilman.—W. Bourne. 
A. B. H.— Varnish.— F. B. K. 


Youne Musicrayx. (The cost will be from three to six 
pounds, according to style and number of We 
cannot recommend individual printers.) J. K. P. (The 
quotation was ours, not Mr. Edison's, and was! not in- 
tended to apply as you understand it.) —T. W. (In- 
structions for making a dulcimer were given on pp. 46 
and 126 of Vol. XXI.)—Mopvus OPERANDI. (Of any 
wholesale chemist; we cannot name firms in this 
column.)—Gas, (Hughes’ “ Treatise on Gasworks,“ 4s., 
Lockwood and Co., Stationers’ Hall-court, is a cheap 
and useful work.)—W. Docknar. (We do not forward 
letters, and all such communications go at once to the 
waste paper basket. The book has been long out of 
print—the correspondent mentioned has repeatedly 
stated this in these coluamns—and an overture e 
us some two years since to republish it, with such addi- 
tions as modern improvements ht demand, was not 
met favourably.)— L. T. D. (It is often done where a 
considerable amount of compression is required, as in 
high speed engines. The exhaust is closed early by the 
action of a link motion, or in stationary engines by a 
lap on the exhaust side of slide-valve. Such an addition 
delays the exhaust port opening and accelerates its 
olosiug.) —OrRRA. (You have omitted to take the great 
expansibility of the metal into account. Zine expands 
as much as yr 2 of its length when heated from 
22 Fahr. to 21% Fahr.)—Not Proven, (We think the 
charcoal burners of the Ardennes use a mixture of one- 
fourth beech and oak, one-fourth poplar and willow, 
and one-half elm. The yield is about 140lb. of charcoal 
from about 660lb. of mixed wood. There is no doubt 
much of the substance ef the wood is lost, which by a 
better precess would be yielded as charcoal.)—T. R. 
(When the breadth of the tooth of a wheel is just twice 
its whole length, its ultimate resistance to transverse 
stress is approximately equal to its resistance to dia- 
gonal stress applied at one corner. A greater breadth 
than twice the length, therefore, is not reckoned to add 
to the transverse resistance of the tooth, but is neces- 
sary for durability.) 


THe Kew Gardens Defence Association contem- 
plate asking Parliament to sanction the formation 
of a public School of Botany at Kew, so as to make 
Kew a teaching centre for botany and its allied 
sciences. res open to all, somewhat after the 
fashion of those in the Garden of Plants, Paris, is, 
we apprehend, what they contemplate.— Garden. 


Florida.—A writer to the Ta Tribune states 
that Florida is rich in minerals. asoye, ihat coal, 
hard and soft, iron, petroleum, and bi-sulphuret o 
iron certainly exist there, and he considers that the 
legislature could not do better than make a liberal 
eo for a thorough geographical survey of the 


Brine as a Preservative.—At a recent meeting 

of the Geneva Society of Physics and Natural His- 
tory, Prof. Alph. de Candolle presented a glass jar 
containing fruits of the coffee plant collected before 
maturity in Mexico, preserved in a liquid which 
chemical analysis proved to be salt water. It is fift 
years since the jar thus filled was hermetically sealed, 
under the eye of Aug.-Pyr. de Candolle, and to-day 
the coffee-beans which it contains are in a thoroughly 
satisfactory state of preservation. The water con- 
tains a solation of chloride of sodium and very small 
dee of other chlorides or salts. No gas was 
ound in solution; the water must then have been 
boiled, and introduced while hot into the jar. This 
experiment may give valuable hints as to the sub- 
stitution of salt water for alcohol (of which every 
one knows the inconvenience) for the presarvatio n 
of organic substances. Nature. 
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And every description of Surgical Ap;liances. 
JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


THE BIRKBECK BUILDING SOCIETY’S ANNUAL 
RHOMIPTS BXCEED FOUR MILLIONS. 


HOW TO PURCHASE A HOUSE FOR TWO 
GUINEAS PER MONTH, 


With Immediate Possession and no Rent 10 pay. Apply at te 
Office of the BIRKBECK BUILDING Soci 


HOW TO PURCHASE A PLOT OF LAND 
m OR FI FIVE SHILLINGS PER MONTH, 


Gardening 


by Po 


E e at 8 ee reel se of the BIRKBEOK 5 
HOW TO INVEST YOUR MONEY WITH 
SAFETY. 


Apply at the Office of the BIRKRECK RANK, 29 & 30, Southampto 
buil , Chancery-lane. Depoai ts received at varying ra ap 
interest for stated p periols, or repayable on demand. 
Current Accounts opened with parties properly introduced, 
and Interest allowed on the minimum 1 balances. 


English and Foreign Stooks and Shares p and sold, snd 
Advances made thereon, 

Office hours from 10 to 4; except on Saturdays, when the Bank 
oe ect On Mondays the Bank ia open until 9 o'clock 


A Pamphlet with full partioulars may be had on application 
FRANCIS BAVENSCROFT, Manager. 
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‘RAILWAY ACCIDENTS AND THE 
BRAKE EXPERIMENTS. 


THE return of railway accidents in 1877 
is so far satisfactory that it shows a 
diminution on the average of previous 
years, but we suspect that if an examina- 
tion were made into the details of each so- 
called accident, it would soon be discovered 
that most, if not all, of these railway 
catastrophes were brought about by negli- 
gence, either direct or indirect. Many 
5 might be induced to think that, 
ecause, during the last thirty years, the 
fatality amongst passengers has been 
reduced from in, say, 5,000,000 tol in 
60,000,000, which is about the figure for 
last year, there was little reason to complain, 
and small hope of still further reducing 
the mortality. Those, however, who are 
acquainted with the working of railways 
know that the great majority of train acci- 
dents are preventible, and that they arise 
mainly from negligence, or from a want of 
those appliances which would render them 
impossible. The number of passengers in- 
jured last year shows a remarkable fall from 
the returns of the previous year, and we are 
inclined to think that, on the whole, greater 
care has been exhibited by the companies 
than at any previous time. The action of 
the Board of Trade has doubtless had some 
effect in producing this result, and, if a 
little more pressure is brought to bear, it 
ig not impossible that we may ultimately 
1educe railway disasters to bond-fide acci- 
dents. In his report, Mr. Calcraft says 
that greater security for life and limb ma 
be attained if the companies will only avail 
themselves of the means placed at their 
disposal, more especially by providing a 
5 system of continuous brakes, by 
eveloping the block and the interlocking 
systems, by fitting properly- arranged foot- 
boards, and by better considered and 
enforced regulations as to the couplings of 
coaches and waggons. With the introduc- 
tion of the block system and its gradual 
development, in company with the inter- 
locking of points and signals, a gratifying 
reduction in the number of collisions has 
been effected; and all railwaymen will agree 
that, with a properly arranged system of 
points and signals, collisions ought to be- 
come practically impossible, except on the 
supposition of culpable negligence, or the 
breaking down of the apparatus at the 
critical moment. On latt Bank holiday, the 
busiest day in the year, two accidents 
occurred on lines near London—happily, 
without any serious results; but in the one 
case with much inconvenience and annoy- 
ance to the passengers, and in the other 
with a considerable loss in money to the 
company. Many of the visitors to the 
Crystal Palace and other places on the 
London- bridge lines did not return to their 
homes until four and five in the morn- 
ing, and the Great Eastern and Southend 
companies must have lost a considerable 
sum by the blocking of the line during the 
early part of the day. Both accidents 
appear to have been caused by defective 
signalling and interlocking arrangements, 
but an examination of the latter will serve 
to poimi the moral. From Fenchurch · street 
to Stepney the traffic is worked on two u 
lines and one down line—the three branch: 
VOL. XXVII.—NO. 699. 


ing off into four at the junction, an up and | 
down on the Bow extension, and an up and 
down on the Blackwall line. Trains coming 
up on the Bow extension for either of the 
up lines must cross the down line at one 
point or another, and as they are necessarily 
going at slow speed, having only just started, 
there is little possibility of a serious colli- 
sion; but owing to the absence of inter- 
locking points and signals there is eve 
possibility of a “pitch in,” as it is called, 
which may, as on this occasion, result in 
serious loss of traffic. A North Woolwich 
up train was crossing the down line just as 
a Southend down train was entering the 
station, and the result was a collision, much 
excitement and some injury to the passen- 
ers, and a block of about three hours 
daring the busiest partof the day. Now, 
this accident could not have happened had 
the points been interlocked with the signals, 
the cost of which arrangement would pro- 
bably have been covered by the fares the 
company were obliged to return and refuse. 
For, assuming the up train to have started 
against its signal, it would have gone to 
the left instead of the right, and would 
have crossed the down line at a point clear 
of the incoming train. Similarly, had the 
down train run against the signal, the 
points would have been so set that it would 
have taken the wrong road, but it would 
have been left clear of the outcoming train, 
and in either case the delay would have 
been slight, and no damage would have been 
done. The lesson is easily learnt, and pos- 
sibly the loss of revenue will in this case 
lead to an alteration that should have been 
made long ago, if the “ penny wise” policy 
had not the lead of the pound foolish.” 
Third-class passengers ] thank Mr. 
Caleraft for calling attention to the want 
of padding in the carriages allotted to 
them. He appropriately points out that 
third-class coaches are defective as regards 
comfort and safety when compared with 
first and even second-class carriages. The 
first-class passenger is, in slight collisions, 
saved from any severe contusion by the 
well-stuffed and padded linings of his car- 
riage, but the third-class passenger has 
nothing but hard boards to bump against. 
It is true that some companies—for instance, 
the North- western do give their third- 
class passengers a comfortable seat and a 
padded back rest, but the majority of 
third-class coaches are nothing but var- 
nished wood, and some—the South Western 
Richmond line, for instance—little better 
than cattle-trucks. Why this should be so 
is a puzzle, for third-class passenger traffic 
pays best, and the first financier in the 
world, Mr. Gladstone, long ago advised 
railway companies to stick to the demo- 
cracy. It cannot be the cost, for that is 
merely nominal, but it may be that some 
e idea floats in the minds of the 
directors that the travelling public will be 
driven from the third into the second and 
first-class coaches by the want of comfort 
in those set apart for them. By this time 
they have lived long enough to know better, 
and, with the Midland and the North- 
western taking the lead, we may yet hope 
to see a universal improvement. ° 
Capt. Galton and Mr. Westinghouse have 
been continuing their experiments upon the 
Brighton line, and we await the official re- 
turns of their results before commenting 
on them at length. The general result is 
to show that, while it is always an advantage 
to bring the maximum retarding force upon 
the wheels as speedily as possible, any 
brake apparatus, claiming to be the best 
must be capable of reducing the force as 
the speed slackens. At 60 miles an hour 
it was found practically impossible to skid 
the wheels with the maximum force of the 
brakes applied instantaneously, but skid- 
ding took place as the speed decreased. 
At 50 miles skidding occurred when the 


brakes were applied with a force equal to 
1:64 of the weight on the wheels; but, 
in these experiments, the value of the 
reducing valve was clearly exemplified, 
as the pressure was reduced as the 
speed decreased, and it was found pos- 
sible to prevent skidding by a judicious 
use of the brake-power at command. The 
experiments also demonstrated the supe- 
riority of cast iron over wrought iron brake 
blocks, for at the moment of skidding with 
the latter the shock was tremendous, and 
even dangerous—the wrought-iron blocks 
wearing the tires in a remarkable way, 
to the extent of tearing small pieces out of 
them, and roughing the surfaces in a very 
destructive if not dangerous manner. On 
the contrary, the cast-iron blocks left the 
tires clean and smooth. Further experi- 
ments are to be made, and the London and 
Brighton Company deserve the thanks of 
the community, and, above all, of the rail- 
way world, for the public spirit they have 
shown in placing the means of making 
them at the disposal of Capt. Douglas Gal- 
ton and Mr. Westinghouse. We hope still 
to see the brake question set at rest by a 
competitive trial, carried out at the same 
time on parallel lines of rail, for we believe 
it is the only way to convince those who 
still doubt. 


HIGHWAYS BILL & LOCOMOTIVES. 


(THE restrictive legislation that has pre- 
vented the development of the road 
locomotive still prevails, and the Highways 
Bill of 1878 does little more than modify 
the almost prohibitive enactments of 1861 
and 1865. Certain sections of the Acts 
passed in those years are repealed by the 
new bill, which has become, or will doubt- 
less soon become, law, and in their place’ we 
have the following rules and regulations. 
By the new bill it is proposed to make it 
unlawful to use, on any turnpike road or 
highway, locomotives that do not comply 
with the following provisions :—A locomo- 
tive weighing not more than three tons, 
providing it is not employed to draw a car- 
riage or waggon, may have tires of not less 
than three inches in width, but for every 
ton, or fraction of a ton, above that weight 
the width of the tire must be increased by 
one inch. A ten-ton locomotive must, then, 
in future have wheels with tires 10in. wide; 
and, so far, there is, bearing in mind the 
usual character of country roads, nothing 
of which to complain. But, if the locomo- 
tive is employed to draw a waggon or car- 
riage, the next provision declares that it 
must have driving wheels the tires of 
which are not less than 2in. for every ton 
that the locomotive weighs; a 10-ton 
engine would therefore require wheels 20in. 
broad in the tread. Except ander special 
circumstances, no locomotive, the width of 
which exceeds 9ft., or weighing more than 
14 tons, can be legally worked over common 
roads; and the driving-wheels of all loco- 
motives must be cylindrical and smooth- 
soled, or shod with diagonal bars not less 
than 3in. wide, nor more than fin. deep. 
These cross-bars must extend over the 
whole width of the tire, and they must be 
placed so close that not more than 3in. of 
space shall intervene between any two bars. 
The exact weight of the engine, including 
that of the necessary coal and water, must 
be legibly marked on some conspicuous 
part in letters not less than lin. in length. 
Those are the priae pai provisions of a bill 

repared by Mr. Sclater Booth and Mr. 

alt, whiçh a body of gentlemen, few of 
whom are practical engineers, are requested 
to criticise into a suitable Act, that shall 

rotect the interests involved without 
hindering the utilisation of road locomo- 
tives. Noone supposes that the Houses of 
Parliament would designedly prevent or 
restrict.the introduction of any useful in- 
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vention; but, while so much power—all 
power, in fact—is placed in their handa, is 
it too much to expect that, on technical 
matters of this nature, they should call to 
their aid the evidence of experts. The 
limit of 3in. for the width of tires, and of 
lin. for each ton in the weight of locomo- 
tive, is a rule that can be easily understood, 
and is probably as good a measurement as 
could have been decided upon by any com- 
mittee of experts, but why should it be 
doubled when the locomotive is required to 
draw a waggon? The answer is, of course, 
that, with a load behind, the wheels 
of the locomotive are more likely to 
tear up the surface of the road, and 
at first sight the rule appears to be a 
good one; but a little examination into 
details will, we think, put another face on 
the matter. The wheels of the traction 
engine are, it will be observed, to be cylin- 
drical, and in a 10-ton locomotive will be 
20in. across the tire, the outside edves of 
the two driving wheels not being more than 
9ft. apart. We have thus what we may 
regard as two cylinders, the centres of the 
circumferences of which are between, say, 
6 and 8 feet apart. Now, if it is absolutely 
necessary that the tires should be 20in. 
wide, it is equally necessary that the road 
should be level; but we know that all roads 
must, for the sake of carrying off rain, have 
a rounded contour, and we sce at once that 
it is practically impossible for the 2Uin. 
tread of the wheel to bear over its whole 
surface, except perhaps when the road is in 
a soft state, and then the kneading action 
of the broad wheel will probably do more 
damage than the narrower tread of a 
smaller wheel. Such legislation is, there- 
fore, a blunder, for the simple reason that 
makers of traction engines are not likely to 
construct machines having wheels with too 
narrow tires, but they will, on the contrary, 
in proportioning their locomotives, adopt 
those dimensions which, from practical 
experience, they know to be best. The 
duration of the machine is of as much 
importance as that of the road, and, though 
the maker will naturally give the machine 
the first place, the road on which it is to 
run is so much a part and parcel of it that 
he is compelled to take it into consideration 
in working out his design. As it is, the 
heavier examples of road locomotives, with 
tires of 20 and 24in. width, will be subjected 
to severe strains when running over high- 

itched roads, and the road itself will, we 
Believe, be more seriously damaged than it 
would have been by the passage of narrower 
wheels. The permission to use diagonal 
bars across the tires reads strangely ina 
bill that insists on extra wide tires; and the 
manner in which that permission is granted 
is evidence of the absence of technical 
skill in those who drafted the bill. Instead 
of stipulating that the faces of the bars 
should present a certain area within given 
dimensions, no definition of diagonal is 
offercd, and the spaces between the bars 
may be anything from, say, gin. up to Jin. 
It is obvious that the bars, to be diagonal, 
need only be very slightly out of the line of 
the axis, so that, practically, the permission 
to use them savours very much of the 
“meddling and muddling” that has always 
characterised legislation in connection with 
steam carriages. Even in so simple a 
matter as framing a clause stipulating that 
the weight of the engine shall be marked 
in plain characters, those who drafted the 
bill, those who“ amended ” it in committee, 
and those who permitted it to pass its third 
reading, are alike incapable of putting the 
provision into language that cannot be mis- 
understood. According to the clause, the 
“exact and true weight of alocomotive, in- 
cluding necessary water and coals, shall be 
legibly written in letters of not less than 
lin. in length ;” but we need scarcely point 
out to our readers that what is wanted is 


that every road locomotive should have its! opinion filter rapidly downwards. The law 


maximum weight indicated in large figures. 
The “ exact and true” weight, if correct at 
the time of starting, cannot be “ exact and 
true“ when half the journey is completed, 
unless the engine is frequently stopped to 
take in fuel and water. The “ exact and 
true” weight will doubtless be understood 
to mean the weight in running order, and 
the point is scarcely worth commenting 
upon if it did not serve to expose the want 
of knowledge of those who are called upon 
to make Acts of Parliament. Credit is due, 
however, for the repeal of the absurd regu- 
lation that a man should precede the engine 
by 60 yards, and carry a red flag. He was 
also to help timid horses and timid riders 
past the locomotive, and was yet liable to be 
summoned if he was not 60 yards in front 
of the engine. Doubtless, some latitude 
would have been allowed, but if the letter 
of the law had been adhered to, the flagman 
must either give up his 60 yards’ limit. or 
refuse to assist riders past the engine. A 
little practical experience demonstrated the 
absurdity of the provision; the red flag 
was probably a greater source of alarm to 
horses than the engine, and, moreover, 
when the man was called upon to assist in 
leading horses he had only one hand for the 
work, for he could not drop his flag. The 
most amusing feature of the clause, how- 
ever, was the manner in which horses ənd 
riders following the engine were ignored. 
The flagman was to give notice of its 
approach, but those who wanted to pass it 
in the same direction were left to their own 
devices, as it was scarcely possible to attract 
the attention of a flagman more than 60 
yards ahead of them. According to the 
new bill, an attendant must always accom- 
pany the locomotive on foot while it is in 
motion, and, if required, must assist horses, 
and carriages drawn by horses, in passing 
the engine. There is nothing positively 
objectionable in that clause, though it is 
difficult to see why theattendant should be 
compelled to walk. As a matter of fact, he 
will ride during the greater part of the 
time, and walk only when some one is 
looking. Bearing in mind for what pur- 
poses road locomotives are used, and the 
scenes of the greater part of their labours, it 
seems a needlessly troublesome provision to 
Insist that ‘every locomotive used on any 
turnpike road or highway shall be con- 
structed on the principle of consuming its 
own smoke.” The meaning of the clause 
is not very definite, unless it may be taken 
literally. It is easy enough to construct a 
locomotive on the “ principle of consuming 
its own smoke,” but it is not always pos- 
sible to work it without giving off smoke. 
If it is intended that all locomotives, when 
working upon roads, shall consume their 
smoke, and we suspect that is the meaning 
of the clause, a quite unnecessary restric- 
tion will be placed upon them. The designer 
of an engine, for the sake of economy, will 
so arrange his furnace, and the driver will 
so regulate his fire, that the smoke given 
off unconsumed will be a very small quan- 
tity, which cannot possibly be a nuisance in 
a country road, and is of small moment in 
a town but it would surely be sufficient if 
the clause were made compulsory only when 
the locomotive is, say, within 50 yards of a 
dwelling. An odoriferous and pestiferous 
ditch is permitted to widely distribute 
disease, it may be death; buta little smoke 
because it is visible, must be put duwn— 
no matter at what expense and at what in- 
convenience. The smoke might possibly 
help to destroy the disease-verms of the 
ditch, but that is a consideration not yet 
appreciated by our legislators. There are 
signs of better things in the future, for 
more than one noble lord has ventured to 
express the opinion that the dangers of 
steam carriages in the streets have been 
much exaggerated, and such expressions of 


— — a 


relating to locomotives, and to steam on 
common roads, has now been amended and 
patched in so many places that it is time a 
brand-new Act was passed. The present 
bill, or rather the clauses added to the new 
Highways Bill, is evidence that the question 
is not regarded with so much distrust as 
formerly characterised the Acts relating to 
road locomotives; while the importance 
and value of the latter are steadily becoming 
more widely known. They will soon be 
regarded as necessities of the times, but, we 

suspect, until that is the general opinion, 

no satisfactory Act regulating the employ- 

ment of steam on common roads will be 
passed. 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.* 


By Jonn WATSON WARMAN, 
Associate of the College of Organists, London. 


PART I.—GENERAL TREATMENT IN 
MANUFACTURE. 


C. A SAINSI all these advantages the cutting 
of the Slider has nothing to offer, except 
—l ; Insuring always the same amount of wind 
to the Pipes. 2; Making the show of an addi- 
tional Knob. The first is always secured if the 
Pipe be sufficiently winded from each Slider 
(see Dep. of SouNDBoARDs); the second is a 
piece of sham unworthy of any true Builder. 


c.c. It may be mentioned that some have 
objected to this continuation of an Incomplete 
or Short Stop by Grooving into the Bass of 
another one which is complete, giving as a 
reason that the Stop-Handle is then made to 
convey a false statement. Among these may 
be mentioned Mr. W. H. Clarke, the well- 
known Organist and Organ-builder of India- 
napolis, Ind., U.S.; see page 52 of his “ Out- 
line of the Pipe Organ.” That such scruples 
are held is only honourable, but itis sufficient 
to observe that only two parties are concerned 
—the purchaser and the player; the former 
can be and should be supplied with the number 
of Pipes in each Register, the latter will soon 
find them out for himself, and the convenience 
of the diminished number of Handles will 
remain with him. 


d. I think, therefore, that without any 
further expenditure of words, we may safely 
lay down that Borrowing by Groove for a short 
or incomplete Stop is not only permissible, but 
decidedly advisable. 


d.d. It may be mentioned here that on the 
Choir Organ the finishing of the Open 8ft. at 
Ten C, and borrowing the remainder from the 
Stopped Diap. is, in some cases, actually pre- 
ferable, even for effect (see Dep. of Sprcirica- 
TIONS). 

e. In some cases the bottom of the Double 
has been partly borrowed from some 8 feet Stop 
in frequent use, by making the actual Pipes of 
the former merely a Quint, the 16 feet sounds 
therefore obtained by resultant tone. An Ex- 
ample occurs in the North Congregational 
Church, Westfield, Mass., U.S.; by Johnson, 
Westfield, U.S. 

The species of Burrowing that consists in 
obtaining two or more notes from one Pipe will 
be treated of in Depart. of PIPES. 


e. e. The only other form of Auzxiliary-borrow- 
ing necessary to notice here is that of com. 
pletion of an entire Manual, which is short in 
its downward compass. This, too, is excced- 
ingly valuable in the case of cheap Instru- 
ments, if done with discretion; thus, in even 
a low-priced two-Manual Organ, the Great 
will, of course, go through; but there is really 
no necessity whatever for the Swell to do so, 
provided only that it go as far as Gam. G. : the 
Swell is, in many respects, essentially unfit to 
supplement the Pedale (see 127, t.); the usual 
great expense of the 7 bottom notes is here 
much added to by the Bozing, the presence of 
at least one Double (see SPecIrIicaTIions) still 
further increasing cost; the Vocal range practi- 
cally finishes at Gam. G, and the shortening of 
the Swell as this note will allow of a good 
addition to Pedale. 


s All rights reserved. 
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f. The completion, therefore, of the Swell in 
such cases by borrowing from the Choir, or if 
latter not present on a suitable portion of 
Great, furnishes a most valuable expedient. 


g. Examples of borrowing the bottom of a 
Clavier are too numerous to require here any 
particularisation. It is only within the last 20 
years that the necessity of having the Swell Org. 
of ample range has been fairly realised; conse- 
quently, almost all our old Instruments borrow 
the lower portion of some one Section. The 
Section most usually shortened was, of course, 
the Swell, and where a Choir Organ was also 
present the effect of the break was not, ob- 
viously very offensive, for the Swell borrowed 
from Choir; but where the Manuals were Great 
and Swell, as was, and will in the futare be still 
often the case, the usual method was to borrow 
from the entire Great. It need hardly be 
pointed out how very offensive a treatment this 
is with a Swell descending no lower than Ten. C, 
for the Vocal range is constantly passing below 
this note, and unless great caution be observed 
very dreadful progressions often result. 

h. As, however, the importance of the Swell 
became better recognised this truly barbarous 
expedient was abandoned ; and when a Choir 
Organ did not exist, either the Stopt Diap. 
of the Swell was continued (sometimes with the 
addition of the Principal) throughout, gene- 


rally outside the Swell Box, or a portion only of 


the Great was used, by being provided with a 
small separate Pallet. Strange tosay, however, 
the importance of this point seems to have been 
m some cases seen and felt sooner by the less- 
known Builders than by those who would claim 


a higher position. The Instrument built for 


the Parish Church, Ashford, Kent, somewhere 
about 40 years ago, by. (if I rightly recollect) 
Bevington, had its Swell Stopt Diap. and 
Principal both continued to bottom outside the 
Box; while the Instruments in St. John’s, Mar- 
gate, and St. Margaret’s, Canterbury, both 
really beautiful specimens by Gray and 
Davison, are yet each disfigured with this truly 
offensive break. The former has just been 
remodelled, but I do not know whether this 
particular part has received attention. Both 
Organs are, comparatively speaking, new. 

i, In the much smaller and less pretentious 
Instrument lately erected by the same firm in 
Westgate Church, Canterbury, the defect has 
been remedied, the Swell below Ten C acting 
only on the Great Stopt Diapason. The same 
method is constantly adopted by Hill; an 
instance is furnished by St. Jolm’s, Longside. 

j. It now remains to consider the plan of 
Primaky BORROwINO-that is, when the por- 
tion borrowed is an essential one. This plan 
or order may itself be divided into two :—1st, 
when the borrowing is from one Clavier to 
another; 2nd, when it is from the same Clavier. 
In the first-named the borrowing may obviously 
be in unison, or some octave or other note at 
pleasure. In the second it will be apparent 
that the borrowing must be at a different pitch 
or size of tone. 


k. It will now, perhaps, be well to give some 
examples of each Variety. 

Instances of borrowing from different Clavier. 

I. By Cav.-Coll. Abbey of St. Denis, near 
Paris: entire Clavier des Bombardes borrowed 
from Great. 

By Clarke, Indianopolis, Ind., U.S. Jarvis 
St. Baptist Church, Toronto: Violoncello and 
Sup.-oct. of Pedale can be at pleasure placed on 
Manuals. 

m. By Elliott and Hill. York Minster: 
Chorus portion of Pedale borrowed from bottom 
of Swell. 

By Gern. St. John the Baptist, Kensington, 
London: Contra Fagotto of Pedale borrowed 
from same stop in Swell. 

n. By Gray and Davison. City Hall, Glasgow : 
the 4 heaviest Stops of the Great can be 
also played from the Swell Manual. Town 
Hall, Leeds: the Echo of six Stops can be 
played either on Solo or Choir Clavier; also 
Back Great can be at pleasure placed on Swell. 

By Harris (René). St. Andrew’s, Undershaft, 


London : Two lowest octaves of Choir borrowed 


from Great. St. Peter, Mancroft, Norwich: 
Choir Open and Rt. Diap. and Prin. borrowed 
from Great below Ten. D. Salisbury Cathedral : 
a second Great, really almost a duplicate 


Manual, as every Stop, except one Open Diap. 
and a Cornet, was borrowed from true Great. 


0. By Hill. Town Hall, Birmingham: whole 


of Solo borrowed from Choir and Swell. 


By Jones, H., London. Parish Church, 


Bridgenorth (Specific. by the Organist, Mr. 
Skeffington): two Swell Reeds borrowed from 
Great St. Peter’s Wes. Chapel, Canterbury : 
lower 
Pedal Pipes (I have called this Primary because 
of the great importance of the Double). 


rtion of Great Double borrowed from 


p. By Radcliffand Sagar, Leeds. St. Jude’s, 


Leeds: bottom oct. of Choir Dulciana borrowed 
from Ped. Violoncello. The Dulciana being a 
chief stop of the Choir, this comes theoretically 
under the division of Primary borrowing. 


By Schulze, Paulinzelle. Exchange Room, 


Northampton: Pedale Bourdon and Flute 
borrowed from Manual Great. 


q. By Smith, Bristol. St. James, Bristol 
(Specific. by Mr. Hodges): nearly the whole of 


Choir is borrowed from Great. 


r. By Snetzler. Lynn Regis, Norfolk: Swell 


below Ten. F borrows Choir St. Diap., 
Dulciana, and Flute, which are kept distinct 


for that purpose. 
S. By Walcker, Ludwigsburg. Ulm Cathedral: 


whole of Solo borrows from various parts of 
remainder of Instrument. 


By Warman, J. W., Faringdon. Organ for 
Mr. M. Bradley: Pedale Principal borrowed 
from Great Open Diap. 

t. By Whiteley, Chester. Chester Cathedral : 
Solo Tromba, Diap. Harmonic, and Flute Har- 
monic borrowed from Great. 

u. Instances of borrowing from same Clavier. 
This treatment, which, for a variety of reasons 
to be presently pointed out, is really the 
best, and indeed perhaps the only legitimate 
variety of Primary-borrowing, has, strange 
to say, been comparatively little attended to; 
only one example of real importance, so far as 
author is aware, existing at the present time: 
one reason, doubtless, being that many of the 
effects of Borrowing on a single Clavier can be 


as effectively and more simply obtained by 


those very useful expedients, Octave Couplers. 
v. The example in question is furnished in 


the large Organ by Gray and Davison, in the 


Town Hall, Leeds. It is confined to the Solo, 


and the method is as follows :—The Solo Organ 
proper has 9 Registers, but 7 additional Knobs 
give combinations of particular Stops of the 
said 9; thus, No. 10 gives Clarinet and 8ft. 


Flute, but the latter in its super octave, the 


effect being, of course, of an 8ft. Clarinet and 
4ft. Flute combined; and No. 15 gives Flute, 
Clarinet, and Bassoon, but the first-named in 


the 4ft. pitch, and last-named in the 16ft. pitch, 
the effect being that of Flute 4ft., Clarinet Sft., 


and Contra Fagotto 16ft. 


w. Asthe Leeds Instrument is one of con- 


siderable size and importance; and furnishes, as 
just said, almost the only existing noteworthy 


instance of borrowing on a single Clavier or 
Section: considering also the somewhat pecu- 
liar circumstance under which the Organ came 
into existence, and the very strong terms of 
eulogium in which its Solo Section has been 


spoken of—it will perhaps be as well to give 
this example of Borrowing a more extended 
examination. 


w.w. The Solo proper of the Leeds Instru. 
ment, then, consists of the following 8 Registers: 
Bourdon (8ft.), Concert Flute Harmonic 2 
Piccolo Harmonic (4), Ottavina Harmonic (2), 
Clarinet (8), Cor Anglais and Bassoon, Free 
Reed (8), Tromba (8), Ophicleide (8). 

x. The combinations by Borrowing are as 
follows :—10. Clarinet and Flute in octaves; 
11. Oboe and Flute in do.; 12. Clarinet and 
Bassoon in do.; 13. Clarinet and Oboe in do.; 
14. Oboe and Bassoon in do.; 15. Flute, Clari- 
net, and Bassoon in double octaves; 16. Flute, 
Oboe, and Bassoon in do. 

y. The design and effect of the treatment will 
be sufficiently apparent and clear on referring 
to Nos. 10 and 15 just described; and it cannot 
be denied that the scheme possesses both 
novelty, ingenuity, and a certain amount of 
effectiveness. But it can hardly fail that its 
merit, whatever it may be, will be really les- 


sened by the most faulty and injudiciously 
laudatory notice or description put forward by 
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the authorities, and from which — inserted into 
the“ Choir“ — the foregoing list is taken: it 
will be only necessary here to notice the por. 
tion referring to the Solo Organ. 

Zz. This writer, after making the extremely 
questionable statements that the Pipes of the 
Organ gain from 20 to 30 per cent. in intensity 


by being placed horizontally (see fall analysis, 


GEN. ARR.), and that the Cor Anglais is the best 


imitative Bassoon that has been yet achieved 


by the Organ-builder—proceeds (it must be 


understood that the present author has not the 


least knowledge as to who he is) to make the 
perfectly astounding assertion that the effect 
of Stops combined in this way is very diffe- 
rent from that produced by the union of 
ordinary ones of different size of tone. Will 
that describer be kind enough to explain 
how? The example he gives shows conclu- 
sively how his enthusiasm has obscured such 
faculties as he may possess; he instances a 
Cremona of 8ft. combined with a 4ft. Flute, as 
giving as different an effect from the No. 10 of 
the Leeds Solo Organ as two ordinary dissimilar 
Stops, one 8 and one 4 feet, will, from a simple 
octave struck with only a single Stop drawn. 


[23, a.] A more absurd and erroneous com- 
parison was probably never instituted; it is 
incredible that the describer should not have 
seen that the No. 10 and the Choir instance he 
gives are exactly identical in effect, except as the 
Choir differs from the Solo. The Cremona (or 
Cromorne, as it by rights ought to be written) 
will, of course, not sound like a Clarinet, nor 
the Flute if an ordinary one like the Harmonic 
species; also it is quite certain that a Choir on 
a 3in. wind will not give such an effect as with 
6 or 7; but with these reservations, which are 
entirely incidental, and have nothing to do 
with the question, the effect is, as already 
observed, identical, except that in the latter 
case it is obtained in a superior because a more 
simple and direct way (see further in TREATMENT, 
24,m.). It is lamentable that a person pos- 
sessing no more critical acumen than is dis- 
played in this description of the Leeds Organ 
should attempt or be intrusted with the task of 
placing fairly before the public so large, and, 


in many respects, so fine an Instrument. 


b, As a fact, however, the Solo arrangement 
of the Leeds Organ will not bear even a slender 
analysis. First and foremost Nos. 10 and 11 are 
useless, and serve only to additionally elaborate 
an already too complicated Instrument; a 4ft. 
Flute of same kind (Harmonic) being already 
present, the simple drawing of this will, ob- 
viously, give the effect desired, without the 
roundabout way of borrowing the 8ft. Flute in 
the octave above; the same thing applies to 
Nos. 15 and 16 so far as the Flute is concerned. 
There remain only the exceptional Reed effects, 
and each of these might have been obtained by 
the simple disposition on the Solo Organ of a 
Contra Fagotto, 16ft., and a Super Clarinet, 
4ft.; both of which Registers may be regarded 
as simply indispensable in any Concert Organ 
containing as many Sounding Stops as does the 
Leeds Instrument—viz., 98. 

c. It may possibly be thought that I have in 
the foregoing been unnecessarily critical or 
severe, that the Organ is a really fine one, that 
these things are matters of opinion, &c., &c.— 
all very well, but not altering the case here one 
iota. The Leeds Organ was designed under 
very peculiar, not to say questionable circum- 
stances ; the acceptance of a scheme prepared 
by persons who can, after all, be regarded only 
as amateurs, in preference to that proposed by 
one who had (and that, too, while yet little 
more than a youth in years) shown himself a 
veritable giant in Organ construction; the 
natural indignation of the latter person, the 
controversy that followed (vide Musical Gazette 
of 1857), the bitter feeling that gradually arose, 
the recommendation about “ noiseless Throttle- 
valves to own (personal) lingual organ, —all 
these combine to render it not only justifiable, 
but desirable, that the Instrument itself be 
carefully, strictly, and exhaustively examined. 
In a future Part the entire scheme will there- 
fore come fully under notice. 


d. It may be laid down that the Leeds Solo 
scheme, though undoubtedly ingenious and 
effective (as has been already said), can, on the 
whole, only be cited as an example of what 


566 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 699. 


Ava. 16, 1878. 


ought to be avoided. Granting that the mecha- is of lin. pine, jin. longer between the 


nism is (as it doubtless is) of the most simple 
and effective kind possible, yet still mechanism 
there must be ; and this even with the very best 
construction, will inevitably amount to almost, 
if not quite, the cost of the two Registers 
named (b, ante.) ; and when all is done the Solo 
possesses no more actual Stops than it did 
before, whereas the addition of the aforesaid 
two Registers would give a most valuable 
increase. 
(To be continued.) 


SOLUBLE COTTON FOR PHOTO- 
GRAPHERS. 


AY ammoniacal solution of a salt of copper 
has been known for some time to impart 
extraordinary qualities to paper, and it has also 
been used for dissolving cotton. For some 
reason or other this property of acting as a 
solvent of cotton has not been utilised so fully 
as it might be, and it is remarkable that greater 
use has not been made of it in the work of 
photography. M. Ernest Boivin calls attention 
to this subject, and tells us that in his opera- 
tions in carbon photography with dry collodion, 
in which films of normal collodion are employed, 
he has frequently used with advantage a solu- 
tion of ordinary cotton in ammonia liquor, con- 
taining 15 per cent. of hydrated carbonate of 
copper. In the rapid albumen dry process it is 
necessary, before applying the albumen to the 
plute, to cover it with collodion, which forms a 
kind of spongy felt, capable of retaining a 
greater quantity of albumen, and of equalisin 
the film. The soluble cotton prepared by M. 
Boi vin, according to the directions of Major 
Turainne, has given satisfactory results. It is 
not so easily used as the alcoholised ether collo- 
dion, but it costs much less. He prepares it in 
the following manner:—In ammonia at 22° 
Baumé, containing 15 per cent. of ‘hydrated 
carbonate of copper, after the reaction’ has 
ended he adds to the liquid (in small quanti- 
ties) ordinary cotton, free from greasy matter, 
such as is used for the preparation of pyroxy- 
lin; it is agitated, and after solution filtered 
through asbestos, or decanted after repose in a 
gilass-stoppered bottle, as the product is highly 
caustic. If we desire to obtain a cotton ad- 
hering more strongly to the plate, or opaline 
films, add to the caustic solution a little resin. 
To cover a plate collodionise in the ordinary 
manner, and when the coating is thoroughly 
dry immerse the plate in a dish of water acidu- 
lated with nitricacid. The blue print produced 
by the copper salt disappears rapidly, and a few 
washings will be found to leave on the surface 
of the plate, after thorough drying, an adherent 
coating of pure cotton. This coating, whilst 
still wet from the last washing, may be covered 
with albumen, or the plates may be set aside 
and wetted where it is required to albumenise 
them. After the final washing the plates may 
be covered with iodo-bromide solution, drained 
merely or allowed to thoroughly dry, when on 
dipping into the silver bath they will be found 
to be very sensitive. The microscope does not 
disclose any difference between the tissue thus 
formed by ordinary cotton, and that obtained 
from emulsions. 


HOW TO MAKE A PIANOFORTE.—V. 


A ae action frame consists of two end pieces 
or standards, and two rails—viz., the 
lever rail and the hammer rest. The standards 
are made of lin. hard wood—generally bay 
wood —3in. wide, resting at the bottom on a 
block lin. square, and are sopi in position by 
dowels. The top of the treble standard is cut 
so a8 to allow it to pass freely under the wrest- 

ins, and the bass to match; a łin. block 2in. 
ong is then glued to the part leaning against 
the plank, A, Fig. 1. The hammer rail is 
first squared across at the ends of the brasses, 
this line forming a shoulder to a 2in. tongue 
at each end, let into the standard, so that a 
zin. slip placed over them shall be fiush at 
the edge. (See diagram B, Fig. 1). The 
tongtes are then blackleaded, to ascertain the 
position of the rail. Put the treble standard 
in its place, and mark the height of the top 
‘bridge pin on it. 4in. below this mark is the 
position ‘of the centre wire. The lever rail 


standards than the hammer rail, and giving 
it that much play. zin. laps are cut at each 
end, and dovetailed into the standards, (C, 
Fig. 1). The height of this rail is regulated 
by that of the hopper. For a 2łim. hopper it 
will be 4}in. from the key bottom to the top 
of the rail. An action spring is then screwed 
outeide the treble standard, pressing against 
the tongue of the hammer rail. The blocks 
are glued to the key-bottom, their position 
indicated by adjusting the hammer butts to 
their respective strings, the same distance 
(about 164in.) being everywhere between the 
back of the rail and inside the lock board. A 
dowel is then put in the top blocks, pro- 
jecting zin. beyond them; a slight tap at the 
front of the standards will mark their place 
on the wrest plank, the holes being bored 
slightly below. To get the length of the 
hammer stems fit a treble hammer until the 
nose just clears the bridge pins, and cut the 
remainder to the same outside measurement. 
The key-frame can now be screwed to its 
place, taking care that its bass key is at the 
same distance from the standard as the 
hammer butt. The levers are usually put in 
to a scale fixed between the standards; but 
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it will, perhaps, be a readier method to first 
put in the hoppers, carefully spacing them, 
and set the levers in to match tbem. The 
damper rail is of the same wood and dimen- 
sions as the standards, and 3ft. long. It is 
centred at the treble end in a “ damper rail 
eye,” screwed into the plank, and at the bass, 
with a “side centre” sunk in the rest. This 
is a piece of lin. wood, 2in. deep, fitted 
between the wrest plank and the projecting 
front of the end. At the back of the rail is 
a square length of fin. pine, on which the 
dampers are hung (A, Fig. 2). The front is 
clothed with soft baize. The height of the 
rail is ascertained by trying dampers at each 
end, allowing a working space of 4in. between 
them and the hammers. They are finally hung 
by the hammer scale. To obtain the length of 
stickers, measure between the levers and the 
hammer butts, and deduct jin. for thickness 
of hinge and play of sticker; or if the 
measurement is required before fitting the 
action, deduct 8łin. from the space between 
the top bridge pin and key-bottom. To mark 
for the damper wires: Bend about l}in. from 
the bottom or plain end of a wire toa right 
angle, and screw a button on the top. Place 
this just under the damper, and mark where 


the bent end touches the left side of the 
stickers, Nos. land 60. The damper stickers 
are then placed sides up, and a line ruled 
between these marks. A small hole is then 
bored }in. from the front, and the wires pushed 
through and cut close to the side of the sticker, 
when they will be ready for fixing. The 
hammer rest is a duplicate of the lever rail, 
bevelled at the inside of the top edge to suit 
the slant of the hammer, and clothed with 
soft baize. It is placed so that the hammers 
when resting on it are from 2in. to 2}in. 
from the strings. The next task—that of 
cutting the tops of the hoppersa—must be 
conducted with extreme care, sufficient being 
taken off to allow the hammers to lie fairly 
on the rest, without any space or play between 
the lever and the hopper. The back corner is 
taken off (A, Fig. 3), so as to let the lever 
down gradually on to the check, and obviate 
as much as possible the double blow of the 
hammer—that bane of single actions—and 
giving to the tone a most unpleasant twang, 
as may be readily understood when it is con- 
sidered that this second contact of the 
hammer with the string is at a time when 
the latter is at its fullest vibration. The 
hopper checks are cut so as to allow the 
hammer to fall about gin. from the strings, 
and with a slight backward slant (B, Fig. 3). 
The whole are then blackleaded and burnished. 
The damper wires are then adjusted, so that 
they stand perfectly free between the hammers. 
The socket rail is slipped over them, and held 
in its place by the props, which are screwed 
into the back of the hammer rail. The buttons 
or damper lifts are put on, leaving a space 
of a card between them and the dampers. 
The rail shade (which is a slip of zin. wood, with 
a shelf for the dampers to rest on when the 
rail is raised by the loud pedal) see diagram, B, 
Fig. 2—is fastened to the front of the damper 
rail, and concludes the finishing. Theremain- 
ing portion, including the pedaling and fitting 
the various blocks, &c., is called fly-finishing ; 
the last of all being the regulating and level- 
ing the keys; but as these directions will apply 
equally to a check action, I will first explain 
how this is to be fitted together. 


W. H. Davies. 


NATURAL HISTORY OF CYPRUS. 


. G to MM. Unger and Klotchy 
the numbers of the genera and species of 
plants in Cyprus are as follows :— 


Genera. Species. 
1. Composit . 70 . 117 
2. Papilionaces ... 32 108 
3. Graminess 37 96 
4. Labiatæ ei 58 
5. Umbellifers: ... 34 51 
5 Caron a 14 mn 
. Caryophyllacese 85 es 

9. raginaces ... 

10. Ranunculaceszs 9 23 
11, Scrophulariacess 9 20 
12. Orchidacee 7 20 


And the list of those special to the island is 
considerable. 

Amongst the most useful-trees cultivated are 
the olive and the mulberry. The manufacture 
of oil from the former was at one time very ex- 
tensive, as is proved by the great reservoirs near 
Larnaka, but over-speculation in the Venetian 
times ruined the trade, and the cultivation of 
olives was abandoned for that of cotton. The 
cotton seed is sown as early as possible in April, 
to push it on rapidly, and not, as is stated by 
some, that it may be well grown before the 
grasshoppers arrive—a point to be referred to 
again. Three or four seeds are placed together, 
and when the shoots -have come above ground 
the strongest is left and the others are removed. 
So far from the fear of grasshoppers, sheep are 
sometimes turned in to eat off the young shoots. 
The plants are hoed in June and July, and the 
crop is gathered in October and November. The 
cotton of Cyprus is esteemed more highly than 
that of any other part of the Levant, on account 
of its superior whiteness and the length and 
thickness of its thread. 

The cultivation of the mulberry tree has been 
greatly abandoned, though there aresome woods 
still existing where silkworms are raised. The 
climate is well adapted for this culture on 
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account of the fineness and evenness of the 
weather after the winter has passed. Locality 
seems to affect the colour of the silk. The 
fineet and whitest kind is found in the neigh- 
bourhoods of Famagousta and Karpasso, the 
lemon and sulphur-coloured near Citherea and 
the greater part of the northern villages, and 
Baffo and surrounding places produce that of 
n golden yellow. Saffron, rhubarb, and other 
valuable productions were also cultivated. An 
oil is extracted from the seeds of the jujube 
tree (Zisyphus jujuba), and also from oil of 
glasswort. These were used when olive oil was 
scarce. 

Amongst the trees specially noticeable are 
Pinus maritima, with which the mountain 
chain of Santa Croce is covered, the cork oak, 
the walnut, and many others yielding good 
building timber ; and some very valuable orna- 
mental woods—oak, palm, cypress, orange, 
lemon, and fig trees—are abundant. When the 
Phonicians t went to the island it was 
covered with forests, which they began to clear 
for cultivation and smelting the copper ore. 
Forests ere still abundant in the S.W. district, 
and yet exist in the north. The Carob tree 
(Ceratonia siliqua), otherwise called the locust 
tree, or St. John’s Bread, from an idea that 
John the Baptist used the pods for food in the 
wilderness, is a source of profit, the pods being 
extensively exported. Ferula greca is abun- 
dant, and applied to domestic purposes. 

Opium is produced to some extent from the 

ppy, and much comes from the neighbour- 
hood of Mount Olympus. A very absurd myth 
ts given in some books as to the production of 
this drug. It is said to descend as a dew during 
the night upon the foliage of a species of small- 
leaved sage, and in the morning, before the sun 
is up, the country people drive their goats 
through these plants, and the opium iscollected 
on the hair of the animals, from which it is 
afterwards washed and prepared for the market. 
Medicinal plants are very numerous, and drugs 
are obtained from them, as colchicum, colo- 
cynth, sarsaparilla, and many others. There 
are a great variety of grasses, and flowers are 
so abundant that the island seems one vast 
parterre. 

The Venetians raised great quantities of 
sugar-cane, but these and the sugar works were 
destroyed on the invasion of the Ottomans. 
Some sugar is still produced, but only to a 
limited extent. Vegetables of all kinds are 
very abundant, and this island is the native 
place of the cauliflower, which was obtained 
by cultivation from Brassica oleracea. Amongst 
other products of Cyprus are cassia, cinnamon, 
myrrh, sesame, nutmegs, kermes, barley, wheat, 
rice, thyme, and other odoriferous plants. 

Microscopists will find plenty to occupy them 
when the keat of the day confines then in- 
doors. Amongst the diatomaces named are 
Denticula elegans, Fragilaria ungariana, Navi- 
cula viridis, N. elliptica, N. crytocephala, Am- 
phora gracilis, and Rhabdomena adricaticum ; 
of Confervæ, Palmella ungariana, Oscillaria 
anthiaria, Protoderma irride, and Vaucheria 
clavata; and of Phycem, Dictiola implexa, 
Zonaria pavonia, and Sargassum Donati. Fungi 
and lichens are very numerous, and many of 
them special to the island. There is a great 
variety of grasses. 

The vine is the great object of attention to 
the Cypriots. It grows in great perfection. 
Ita juice is rich, and produces most luscious 
wines, ofa syrupy nature. The three principal 
kinds are Commandery, Muscadine, which are 
white wines, and Mavro, or black. All red wines 
are called black, but this is particularly dark 
and very good, and I never perceived the pitchy 
flavour which Cyprus wine is said to acquire 
from being p in pitched skins. Many of 
the old families have wine two, and even four, 

hundred years old in their cellars. 

The fauna of the island embraces snakes, 
which are not venomous, as in the other islands, 
as is proved by the children catching and play- 
ing with them. The natives think it very un- 
lucky to kill one. There are elso scorpions and 
centipedes ; but here, as in the other islands of 
the Mediterranean, their bite is not deadly. 
The galley, a centipede alleged to be about a 
foot and a half long, has no existence, neither 
has the galcode, an enormous venomous reptile, 
pla bite is supposed to have been certain 
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Game, as the partridge, hare, pheasant, quail, 
are abundant in the island. The fox and a few 
igs are the only wild quadrupeds. Deer 
ormerly existed. If any still remain they are 
very rare. All the birds passing the winter in 
Africa frequent the island. As regards grass- 
hoppers and locusts migrating from the conti- 
nent, they are incapable of flying the distance. 
All that are found are indigenous, and are said 
to have been greatly reduced by the efforts of 
one of the Turkish governors. 


John J. Lake. 


A PARALLEL VICE. 


AN improved form of parallel vice has been 
recently patented by Mr. W. Riley, of 
Keighley, the construction of which will be 
easily understood by a reference to the engrav- 
ings. 

The object of the invention is to arrange a 
parallel vice in such a manner that when the 
vice lever is held in a certain position the loose 
jaw will be free, and can be slid towards or 
from the fast jaw, the distance required to take 
in the material the workman is operating upon, 
and when the jaws are in contact with the 
material the workman can instantly apply pres- 
sure to the jaws, and secure the material therein 
quite firm. 

The long flange of the fast jaw casting is 
fixed to the bench in the ordinary manner. 
At one end of this flange, and perpendicular 
to the same, is the fast jaw, and at the under 
side of the long flange are projections forming 
a groove, into which is fitted the slide of the 
loose jaw casting. Through this loose jaw 
casting, in a longitudinal direction, passes a 
bar, supported by journals formed at each end 
of the loose jaw slide. The bar is fitted with a 
lever at the end next the loose jaw, and near to 
the other end is fitted a scrolled cam. By 
actuating the lever the scrolled cam raises a 
block having a ratchet formed on one side, the 
teeth of which are forced into the teeth of a 
longitudinal ratchet fixed to the under side of 
the long flange, and by further actuating the 
lever the scrolled cam will draw the loose jaw 
towards the fast jaw, and thus secure the mate- 
rial between the jaws quite firm. 


Fig. 1 is a front elevation of the vice; Fig. 2, 
a front elevation of the fast jaw; Fig. 3, a Jon- 
gitudinal section; Fig. 4, a transverse section 
taken near the cam; and Fig. 5 represents the 
scrolled cam. 

A represents the loose jaw which is cast to 
the slide, B. At the under side of the long 
flange, C, forming part of fast jaw casting, are 
two projections, D, into which is fitted the loose 
jaw slide, B. At the top side of the groove is 
a rack, E, which may be cast to the fast jaw 
casting, or otherwise secured thereon. Through 
the loose jaw casting, B, a bar or vice spindle, 
F, is carried by journals formed in each end of 
the casting. At one end of this spindle, next 
the loose jaw, is a lever, G. Near the other end 
of the spindle is a scrolled cam, H. On the top 
of this scrolled cam, and fitting between the 
projections on the under side of the fast jaw 
casting, rests a block, L, the top side of which 
is formed with a number of ratchet teeth, cor- 
responding in pitch and form to the teeth in 
rack, E. When the lever, G, is held in a certain 
position, the loose jaw is at liberty to slide to or 
from the fast jaw, K; and when material is 
put between the fast and loose jaws, and the 
loose jaw moved so as to bring the jaws in con- 
tact, the material is secured by actuating the! 
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lever, G, which causes the scrolled cam, H, to 
raise the block, L, until the ratchet teeth in the 
same fit into the rack, E. The centre line of the 
scrolled cam, H, is at an angle with the axis 
of the spindle, F, and thus the circumference 
of the cam keeps the teeth of the block, L, im- 
bedded in the teeth of the rack, E, and at the 
same time the side of the cam presses against 
the groove formed in the block, L, and draws 
the loose jaw towards the fast jaw. 


RESTORATIVE AND MEDICINAL 
BEVERAGES. 
AN 


invention of improvements in the manu- 
facture of aérated and other beverages 
for restorative and medicinal purposes has 
been patented by Mr. D. Johnson, of Wrexham. 
The liquids are termed “ zoedone or “ life- 
giver,” for the reason that they contain sub- 
stances highly valuable as nerve tonics, and very 
effectual in supplying the waste of nervous 
wer consequent upon mental and physical 
bour and sickness. The invention consists in 
the combination of certain chemical substances 
or preparations with water, wine, spirit, malt- 
liquor, syrup, or other liquids used as beve- 
rages, which beverages may or may not contain 
any desirable bitter or tonic substances. The 
chemical substances are the soluble phosphates 
of lime, iron, potash, and soda; also the lacto- 
phosphates of lime and iron, and unoxidised 
phosphorus. The chief object of the invention 
is the production of aérated beverages prepared 
by the addition of the said phosphates, or 
lacto-phosphates, or unoxidised phosphorus (or 
all or any of them combined), to a suitable 
liquid, which may in some instances contain 
such substancés as quinine, sarsaparilla, taraxa- 
cum, podophyllin, pepsine, lacto-pepsine, gen- 
tian, hops, carda moms, and the like, or any of 
the various forms of salicine. 

In carrying out his invention, the patentee 
prefers to proceed as follows :—He first makes 
a phosphorised or phosphuretted syrup by com- 
bining the soluble phosphates in the manner 
ordinarily adopted by chemists, and then mixes 
them with about ten times their bulk of strong 
saccharine liquid or syrup, which may be 
flavoured or medicated as desired, and coloured 
with cochineal or other harmless pigment. It 
is important that this order of mixture should 
be observed, as if the flavouring or medica- 
ments are added before the syrup is mixed with 
the phosphates, the iron will be precipitated, 
and, therefore, much of the restorative or medi- 
cinal value of the beverage will be lost, whereas 
when the above order or method of proceeding 
is observed, the beverage will keep perfectly 
clear, and the full strength of the phosphates 
will be retained. The bottles or other vessels 
for containing the improved beverage are dosed 
with a suitable quantity, say from one to three 
ounces of this phosphorised or phosphuretted 
syrup, which is then aérated in the manner 
anal employed in aérating liquids, by the 
use of water charged with carbonic acid gas. 
The patentee prefers that the aérated water 
used for this purpose should be perfectly free 
from alkalinity, as gaseous alkaline water tends 
to make the beverage turbid after it has been 
kept a short time. 

n the addition of the aforesaid phosphorised 
syrup to wine, spirits, fruit syrup, or fruit juice, 
care must be taken that these substances are 
at the time entirely free from acetous fermen- 
tation. The patentee, therefore, mixes with 
them for their preservation a small quantity of 
any suitable substance prior to the addition of 
the phosphorised syru icylic acid being 
very advantageous for this purpose. The phos- 
phorised syrup is added to or mixed with the 
wine, syrup, or juice in the proportion of from 
one to two fluid drachms of the phosphorised 
syrup to every wineglassful of the liquid to be 
phosphorised. 


THE BEE SHOW. 


HE fourth show of the British Beekoepers’ 
Aseociation was held last week at the Ro 
Horticultural Gardens, South Kensington. 0 
objecta of the Association are the advancement of 
bee-keeping as a means of bettering the condition of 
eottagers, and the advocacy of bumanity to the 
honey bee. The most important part of the Bee 
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Show is the exhibition of those methods of driving 
aid manipulation by which the bees are induced to 
leave their hives. A competition for prizes in 
driving was on Tuesday held in a tent which had an 
inner enclosure of netting, so that the process 
could he observed without the spectator having to 
fear the stilettos of the enraged insects. The 5865 
are first made drunk with sugar, or have their senses 
dulled a little with smoke, and are then drummed 
out of the hive into a straw skep, from which they 
are shaken into the new hive. Mr. Abbott obtained 
a prize this year for the use of a metal instead of a 
straw skep. The prize for driving was awarded to 
Mr. W. Martin, acottager and chairmaker, of High 
Wycombe. Many improved bar and frame hives 
were exhibited which make the skill of the driver 
unnecessary, since the bees can be easily shaken out 
of them. In these a thin plate of wax is inserted to 
guide the bees in making their cells. They take ad- 
vantage of the wall thus provided and build against 
it. Their time is saved, and the combs are regularly 
built. A machine to produce theze guiding walls by 
rapidly passing wax under a roller was exhibited 
this year. Supers are also shown. These are placed 
above the hives, and are removed as soon at they are 
filled with honey. Mr. John Hunter, the well-known 
apiarian, shows little American supers, just large 
enough to hold a pound of honeycomb. “Slingers,”’ 
or ‘‘extractors,’’ in which the comb is placed, and 
turned rapidly round till the honey is expelled by 
centrifugal foree, were also shown. Mr. Knight's 
(first prize) aud Messrs. N-ighbour’s (third) appear 
to be the best. Mr. Brice Wilson took a first prize 
for an observatory hive, Messrs. Abbott for a com- 
bination hive, Mr. Lee for a cottager’s. Splendid 
honey comes from Dumfries and Herts. It is shown 
in all colours—light, if the bees have fed on white 
clover in Ayrshire, darker if their pasturage has 
been upon the lime blossoms of Highgate, and so on. 
The early summer was too cold for much honey to 
have been gathered this year, but the bees have not 
been widely accused of preying upon the frait trees, 
as they were in the kad season of 1876. 

Among curiosities is a Portuguese hive of bark, ex- 
hibited by the Rev. F. T. Scott, and a quantity of 
honey produced on an upper floor in the Strand by 
bees belonging to Mr. Thurston, which were partly 
fed on syrup, and partly foraged on the flowers of 
the Embankment, or flew across the Thames to the 
learned shades of Lambeth. An interesting collec- 
tion is that of the flowers from which bees chiefly 
gather their food—the spiked teasle, the meadow- 
sweet, tbe thyme which gave its flavour to the 
honey of Hymettus, the white nettle, the fragrant 
mignonette and lavender, with borage, good also in 
claret cup. 

_The exhibition was enlivened on the first day by a 
discussion, opened by the Rev. J. D. Glennie, on 
questions interesting to bee-mactera. One of theze 
was, How far is the process which leads to swarm- 
igs initintec by and carried ont with the goodwill of 
the old queen.“ The prevalent opinion was that the 
queen did not leave the hire willingly; one apiarian, 
indeed, had seen her forcivly led out between two 
resolute adviscra. 


BRITISH v. AMERICAN TOOLS.* 


T>: importation into this country of American- 

made tools is hecoming a somewhat noticcahle 
feature in ‘Transatlantic trade. We have been 
accustomed for many years paat to get our notions 
from across the water, and very ingenious and very 
useful many of these little contrivances were. 
Yankee mousetraps enable our cats to live in 
dignified idleness. But for Yankee egg-flippers forks 
would still do duty in this necessary process, 
Yankee apple-parers and peachellers, carpet sweep- 
ers and ash shifters have saved not a little labour, 
ard contributed not a little to our comfort. (The 
future historian, with characteristic logic, will 
n conclude that a nation so addicted to saving 
abour must have been extremely lazy.) Although, 
however, the introduction here of most of these and 
similar articles is due to American enterprise, it is 
probable that British industry has succeeded in pro- 
ducing them at prices under those at which they 
can be imported, £o that much of the work sold aa 
American is really of British manufacture. And it 
would appear as though in the future importations 
from America will become more and more confined 
to novelties, and continue for given articles only so 
long as the novelty lasts. In other words, so goon 
as any considerable demand for a novelty is created 
here, home manufacturers will supply the demand 
on terms leaving little scopo for importation. In the 
matter of cutting tools, it is an undoubted fact that 
American manufactures have gained a very appre- 
ciable footing in Russian, Australian, ard Canadian 
markets, hitherto supplied almost wholly by British 
manufacturers. But, according to the Engineer, 
the late reductions in the prices of English houses 
have considerably checked the suecess of American 
competitions, ond there are indications that by the 
employment of improved machinery foreign enter- 


* By W. H. N., in the Journal of the A ie 
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prise will be yet more effectually met. The Engineer a high printing block, suitable for the typographic 


proceeds to gay: — An examination of certain tools 
obtained by a Midland hardware merchant from an 
American firm, to the order of certain Australian 
customers, has convinced us that they would have 
been sent out by no tool-making firm in this 
country, having other than the very lowest trade 
standing; they would most certainly not have been 
issued by our leading toolmakers. It could hardly 
have been with goods of this quality that tbe 
Americans succeeded in getting the position in 
the Antipodean markets which led to the preference 
indicated in the order.” 

This country may justly be considered the birth- 
place and home of what are known as machine tools 
—such as lathes, shaping, drilling, and other 
machines used in mechanical operations. It is, 
therefore, somewhat disquieting to find American- 
made machine tools competing here with tools of 
home make. Having occasion some time since to 
buy a number of light machine tools, the writer 
thought it advisable to carefully examine the 
American productions of that class, with a view of 
getting the best tools, whether British or American. 
The result was not favourable to the American 
machines. The impression produced by the exami- 
nation was—first, that the American tools were all 
too light, much lighter than British tools of same 
nominal capacity. In a machine tool it is difficult 
to err on the side of solidity. Mass, indeed, is 
essential to steady, hard cutting. Sccondly, that 
the workmanship was in no case up to our British 
standards. It was wanting in that absolute accuracy 
which characterises the workmanship of our first- 
rate toolmaking firms. Thirdly, the prices were 
anything bnt low. No lower than (if as low as) 
tbose of Whitworth, or other firms of the highest 
standing in this country. The writer concluded that 
those who required first-rate tools should not go to 
America for them, whilst those who require cheap 
tools could procure the cheapest here at home. 

American machine tools are not often met with in 
our engineering workshops proper, but are chiefly 
found in manufactories devoted to the production of 
bicycles, sewing machines, and in other such light 
mechanical industries. Chiefly also in the smaller 
establishments of this kind. In short, American 
machine tools are in most favour amongst those who 
know least about tools. Amateur mechanics are 
recommended to think twice bofore investing in them. 


ON THE ARTIFICIAL FORMATION OF 
PYROLUSITE.* 


* a paper read before the Chemical Society I gave 

a detailed account of a curious reaction of 
manganese salts, and showed that manganese 
dioxide resembling pyrolusite could be obtained by 
the reaction. I bave since made many samples, and 
have obtained nodules co like the natural mineral 
that I thoyght that an account of the method might 
have come interest for mineralogists. When man- 
ganous nitrate is dissolved in strong nitric acid and 
warmed, and a few chips of potassic chlorate added, 
there is precipitated in the liqnid black oxide of 
manganeso in the form of flat plates which, when 
very thin, are of a beautiful purp'e, but when 
thicker are of a red colour. The whole of the man- 
wanese is precipitated in this form, but when the 
strength of the acid and the temperature are made 
to vary, the distribution of the plates may be 
changed. When the acid ia very concentrated and 
the temperature only about 20’, and the mixture 
allowed to stand for some days, the dioxide of man- 
ganese is precipitated in plates (and sometimes 
needles), radiating from a centre, and arranged s0 
that when fractured, and viewed with a low micro- 
scopic power, they look exactiy like natural pyrolusite. 
The specific gravity is also the same, being 4'935 
When the reaction is allowed to proceed more 
rapidly, loose plates are always formed. When a 
salt of iron is present it is partially precipitated in 
the form of a doublo manganate of manganese and 
iron, but it contains too much oxygen to be identical 
with any of the forms of Wad. 


TAE APPLICATION OF PHOTOGRAPHY 
TO THE PRODUCTION OF PRINTING 
SURFACES AND PICTURES IN 
PIGMENT—IV.t+ 

By THomas Boras, Esq , F. C. S. 


Printing of half-tone subjects from Metal. 
Application of Asser’s process. Talbot’s 
Photo-engraving. Woodbury's methods of 
engraving and printing. 

\ HEN treating of photozincography I gave 

details of A-ser’s proccss, and I showed you 

a zincplate bearing the fatty image. Since then I 

have etched that zinc plate, so as to convert it into 


* By J. B. Hannay, F. R. S. E., F. C. S., Assistant 
Lecturer on Chemistry, Owen's College, Manchester; 
from the Mineralogical Magazine. 


+ Being tho Cantor Lectures delivered before the 
Society of Arts. 


press. Her» it is; here is an electrotypic cast of it, 
and yonder is a proof from it, hanging side by side 
with a proof from the unetched plate. In comparing 
these proofs, you will see that a little of the detail 
has been lost during the etching; but this is not due 
to any defect in the process, but to the fact that I 
etched tha plate too rapidly. In etching a plate of 
this kind, tha reeinkings must be done with great 
caution, aud the acid used for the earlier etchings 
must be very dilute—say, one part of acid to one 
hundred of water. 

J hops to see Asser's process come into use for 
Jarge and comparatively rough work, it being well 
adapted for this. Mr. Dallas has brought the manu- 
facture of typographic blocks, for the representation 
of half tone, to great perfection, and he has kindly 
lent me some of these, and also prints from them. 
Although we do not know what method Mr. Dallas 
employs in making his ‘‘tint” blocks, we can all 
appreciate the excellence of the results. 


The illustrious Talbot discovered a method of 
printing in half tone by means of etched copper or 
steel plates, and very beautiful results have been ob- 
tained by this method, which I now intend to 
illustrate to you. 

Here is a copper plate which has been carefully 
cleaned and charcoaled. I slightly warm this, and 
fix it on tha turn-table. I next pour on ita warm 
solution containing six parts of gelatine, one hundred 
of water, and one of ammonium bichromate. The 
table being now rotated, all excess of the gelatine 
solution is thrown off, and a thin even film is left on 
the copper plate. The plate must next be dried at a 
gentle heat, after which it is ready for exposure to 
light under a transparency. Here is a plate which 
has been so exposed, and you will notice that, where 
the light has acted, the coating has become brown, 
and at the same time it has become insoluble in 
aqueous liquids, the degree of insolubility depending 
on the extent to which the light has acted. The next 
problem is to etch through the soluble parts of this 
film without destroying its continuity. This cannot 
be done by nitric acid, as the acid destroys the gela- 
tine film at once, but a strong solution of iron 
perchloride will answer the purpose. The plate 
being now put into this solution of perchloride of 
iron, the etching has commenced. Those parts of 
the gelatine film which huve not been acted on at all 
by the light remain very soluble, and allow the 
etching to take place rapidly, while those parts 
where much light has acted resist the solution 
altogether, and those parts which have been acted 
on by a small proportion of light allow a pro- 
portiopnte amount of the iron ide to 
peretrate. Thus all degreos of light and shade are 
represented by corre-ponding amounts of etching. 
The plate is now sufficiently etahed. I take it ont, 
clean off the gelatine; and now it is ready for the 
press. Here is a proof from a similar plate. 


The next process to which I direct your attention 
is one discover-d, perfected, and carried out on a 
large scale by Mr. Woodbury. The Woodbury-type 
process consists in casting coloured gelatine pictures 
in a metal mould. Here is a metal mould—the 
method of making it I will describe directly—in 
which the image is hollowed out, the depth of the 
hollow being greatest in those parts corresponding 
with the dark parts of the picture, and everywhere 
deep in proportion to the intensity of the shade. I 
place this mould in à dish containing blackened 
water, £o that the water just runs over its face. You 
now see no picture or anything approaching to a 
picture. Now notice the effect of pressing a piece 
of plate-glass down on the surface of the mould. The 
excess of blackened water is foreed out, and the 
hollows of the mould alone are filled up with the 
blackened water. Now, as these hollows vary in 
depth, varying degrees of shade are produced, and a 
perfect picture is produced. I take the glass off, and 
the picture disappears; put it on onee more, and it 
re-appears. Instead of coloured water, I pour om 
this mould a little coloured gelatine, and press a 
piece of plate-glass down on the surface. The excess 
is forced out, anc the mould filled with coloured 
gelatine. In a few seconds the gelatine will have set, 
and I shall be able to lift off the g'acs which will 
carry with it the gelatine image. Here it is; it 
forms a transparency suitable for the magic lantern. 
If, after having flooded the mould with coloured 
gelatine, a piece of paper is laid on, and the excess of 
gelatine is forced out with a plate of glaes, a picture 
composed of coloured gelatine is moulded on the 
paper, and can be removed as soon as the mould is 
set. When removed, it is dipped into a solution of 
alum, in order to render the gelatine image inrol ble 
in water. 

Su much for the general principles of N 
type; and now let me show you how you can wor 
this process yourselves. 

The first thing is to dissolve about six parts of 
easily soluble gelatine, anc two parts of lump sugar, 
in fifteen parts of warm water. Here is the warm 
mixture already strained through muslin, and here 
is a waxed gla-s plate, set leval, and bordered with. 
a little ledge of wood. The warm gelatine solution 
being poured on, spreads itzelf over the plate, form- 
ing an even layer, which, in the eourse of some hours, 


Ava. 16, 1878. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 699. 


569 


will dry, forming a uniform sheet. Well, here is a 
dry sheet of the gelatine on another piece of glass, 
and you see that the introduction of a penknife under 
one corner of the gelatinous sheet brings it off the 
glass at once. The next thing is to make this 
gelatine sensitive to light, and for this purpose it is 
soaked in a solution of potassium bichromate, 
containing 34 per cent. of the galt. You see that it 
has now become quite flaccid by absorbing the 
solution, and I now lay it on a sheet of glass, and re- 
move the excess of solution by means of the 
squeegee. The bichromated gelatine adheres to the 
glass, but when dry it will be easily removable. 


Here is n glass plate, with a dry sensitive film on 
it. I take the film off, and place it under a negative. 
It is now ready for exposure to light, and would re- 
quire about two hours of such light as wo had to-day 
at noon. Here is a printing frame containing three 
such films, which have had the necessary exposure 
under their negatives. I put these films in water, 
and let them get moderately soft, but not so soft as 
the film became during the sensitising. One of 
these I take out and Jay face downwards on a piece 
of finely ground glass, another is similarly placed on 
a piece of glass covered with gold-beaters’ skin, and 
the remaining one is put down on a sheet of 
collodionised glass. The squeegee is now applied to 
each, and adhesion takes place. In order to enable 
the gelatine films to firmly fix themselves to the sup- 
ports, they should romain at rest during a period of 
about half an hour; but as wo cannot wait that 
time, I have provided a duplicate get, pravieusly pre- 
pared. Mr. Barker will now put these into warm 
water, and the gelatine soon begins to dissolve. Now, 
remember that certain parts of the bichromated 
gelatine have been made insoluble by the action 
of light shining through the negative, and theso 
insoluble parts will remain undissolved on the 
supports (ground glass, gold beaters’ skin, and 
collodionised glass). It will take some little time 
for Mr. Barker to wash away all the soluble gelatine, 
but towards the end of the lecture you will see his 
results in the shape of gelatinous reliefs; thick 
where corresponding to the blacks of the picture, 
very thin in those parta representing the whites, and 
finely graduating between these extremes. When 
the reliefs have been sufficiently developed, they 
must be dried, and here is a finished and dry set. 
You see that, having only one hour, it is necessary 
to get continually in advance of the work, and to 
take fresh materials which have been prerioaa 7 
worked up to a certain stage. Lot me begin wit 
the relief on finely-gronnd glass. This being gently 
warmed, I put a border of wood round it, and ponr 
on some fusible motal, made by melting together one 
part of cadmium, two parts of tin, four parts of lead, 
and seven parts of bismuth. Well now, if I left this 
to cool in the ordinary way, the top would solidify 
first, and the lower layers of metal in contracting 
would leave small vacant spaces next to the surface 
of the gelatine, thus rendering the cast imperfect. 
To obviate this, I place the glass on this cold block 
of metal, and cover the top of the fluid fusible alloy 
with warm sand. The rest explains itself—the 

rtion of fusible alloy next the face of the mould 

omes solid first. Here is a fusible metal mould 
made in the way I have just illustrated to you; I 
oil it slightly, pour some coloured gelatine solution 
on it, and force away the excess by means of flat 
glass ; and when the gelatine has set, the glass can 
e removed, carrying with it the moulded trans- 


ney. 

Here is the relief on gold-beaters’ skin, and here 
is the one which was developed on collodion. These 
ean easily be stripped from their glass suppports, as 
I now show 33 corner being liberated, off they 
come; I will pass them round for you to look at. 
Now, in the actual commercial practice of 
Woodbury-type printing, a film relief, such as you 
are now passing round, is forced into a plate of lead 
by means of the bydraulic press, and the leaden 
mould thus obtained is used for printiug. I now lay 
a film relief on the smooth steel base of this screw 
prees, place a piece of lead on the top, and apply 
pressure. You see the result—the lead has become 
an exact counterpert of the gelatine relief, which you 
will notice is in no way damaged. 

Here is a leaden mould, together with the corre 
sponding relief, kindly supplied by Messrs. Braun 
& Co., of Dornach, and here is a very fine mould 
made hy Mr. Woodbury himself. I will make a 
cast in this, and you see that the result is one of 
Mr. Woodbury’s magnificent lantern slides, which 
are now so popular. It is now projected on the 
screen, and you can all see it. I take it out, or the 
heat would melt the wet gelatine, and I pass it round 
for you to examine, but remember that it is not yet 
dry, 80 do not touch the face of it. 


I think I explained to you that, in order to get a 
Woodbury-type pictnre on paper, it is merely 
neceesary to interpose paper between the gelatine, 
as poured on the mould, and the plate-glass cover, 
which forces out the excese. To illustrate the 
matter, I will print one from this mould. Now, 
notice the paper I use. It is thin, hard paper, sur- 
faced with shellac, to prevent the gelutina from 
. penetrating it, and heavily rolled, to make it even in 
thicknese. Thereis much more which I should like 


ed 


to tell you about the Woodbury-type procees, but I 
have not time. You will not fail to notice the 
admirable collection of prints and illustrative speci- 
mens kindly lent me by the Woodbury-type 
Company, Messrs. Goupil and Oo., Braun and Co., 
Bruckmann, and others, who are working the process 
on a large soale, not forgetting these very fine 
specimens lent by Mr. Woodbury himself. 

I may mention that, in actual practice, one Wood- 
bury-type printer can attend to several moulds, and 
by the time he has filled the last of the series, the 
first is ready to give up its picture. The monlds 
are arranged on a circular table, which revolves in 
front of the operator. 

Mr. Woodbury has modified his process so as to 
obtain copper-plates suitable for deep printing in 
the ordinary copper-plate press, and this modifica- 
tion has been worked with the grentest success by 
Messrs. Goupil and Co., of Paris, who have kindiy 
lent me these magnificent specimens of their work. 

A gritty powder is added to the gelatinous mix- 
ture employed for making the relief, and, when the 
relief is made, it is found to be more or less rough, 
from the projection of the gritty particles. The 
relief is then rolled against a sheet of lead, so as to 
make a perfect reverse in this metal. As far as 
form is concerned, this plate of lend is porfeet ly 
adapted for printing in the copper-plate press, the 
hollows left by the projecting particles of grit hold- 
ing the ink to perfection. But as lead is much too 
soft to be used as a deep-printing plate, the leaden 
plate is reproduced in copper by the electrotype 
process, two electrotypings being, of course, 
necessary—one to make a reverse mould, and a 
second to make a cast of this mould, or a duplicate 
of the original leaden plate. 


BRITISH ASSOCIATION.—ADDRESS 
OF THE PRESIDENT. 


T the 48th meeting of the British Association 

for the Advancement of Science, the third 

held in Dublin, the President, William Spottis- 
woode, Esq.. M.A., D.C. L., LL.D., F. R. S., 
F. R. A S, F. R GS., delivered an address, which 
he divided under two heads — the purposes and pro- 
spects of the association, and the external aspects 
and tendencies of the science he represented 
mathematics. After a few remarks on what a pre- 
sident's address should be, the second and real 
subject of the address was reached, Dr. Spottis- 
woode pointing out that one thing appears clear 
from a retrospect of past experienco—viz., that first 
or last, either at the outset in his choice of anbject 
or in the conclusions ultimately drawn therefrom, 
the president, according to his own account at least, 
finds himself on every occasion in a position of 
exceptional or more than usual difficulty.“ And 
your present representative, like his predecessors, 
feels himself this moment in a similar predicament. 
The reason which he now offers is that the branch of 
science which he represents is one whose lines of 
advance, viewed from a mathematician’s own point 
of view, offer so few points of contact with the ordi- 
nary experiences of life or modes af thought, that 
any account of its actual progress which he might 
have attempted must have failed in the first requi- 
site of an address—namely, that of being intelligible. 


Mathematical Science. 


Now if this esoteric view had been the only aspect 
of the subject which he could present to his hearers, 
he might well have given up the attempt in despair. 
But although in its technical character Mathe- 
matical Science suffers the inconveniences, while it 
enjoys the dignity, of its Olympian position, stiliin 
a less formal garb, or in disguise, if you are pleased 
so to call it, it is fonud present at many an un- 
expected turn ; and although some of us may never 
have learnt its special language, not a few have, all 
through our scientitic life, and even in almost every 
accurate utterance, like Molière’s well-known char- 
acter, been tulking mathematics without knowing 
it. It is, moreover, a fact not to be overlooked that 
the appearance of isolation, so conspicuous in 
mathematics, appertains in a greater or less degree 
to all other sciences, and perhaps also te all pursuits 
in life. In ita highest flight each soars to a dis- 
tance from its fellows. Each is pursued alone for 
its own sake, and without reference to its connec- 
tion with, or its application to, any other subject. 
The pioneer and the advanced guard are of necessity 
separated from the main body, and in this respect 
mathematics dors not materially differ from its 
neighbours. And, therefore, as the solitariness of 
mathematics haa been a frequent theme of discourse, 
it may be not altogether unprofitable to dwell for a 
short time npon the other side of the question, and 
to inquire whether there be not points of contact in 
method or in subject-matter between mathematics 
and the outer world which have been frequently 
overlooked; whether its lines do not in some cases 
run parallel to those of other occupations aud pur- 
poses of life; and lastly, whether wo may not bopa 
for some chango in the attitude too often assumed 
towards it by the representatives of other branches 
of knowledge and of mental activity. 


In his preface to the Principia, Newton gives 
expression to some general ideas which may well 
serve as the key-note for all futare utterances on 
the relation of mathematics to natural, including 
also therein what are commonly called artificial, 
phenomena :— 


„The ancients divided mechanics into two parta, 
rational and practical; and since artisans often 
work inaccurately, it came to pass that mechanics 
and geometry were distinguished in this way, that 
everything accurate was referred to geometry, and 
everything inaccurate to mechanics. But the in- 
accuracies appertain to the artisan and not to the 
art, and geometry itself has its foundation in mc- 
chanical practice, and is in fact nothing else than 
that part of universal mechanics which accuratty 
lays down and demonstrates the art of measuring.“ 
He next explains that rational mechanics is tha 
science of motion resulting from forces, and adds : 
c The whole difficulty of puiloson hy seems to me to 


‘lie in investigating the forces of nature from thie 


phenomena of motion, and in demonstrating that 
from these forces other phenomena will ensue.’ 
Then, after stating the problems of which he has 
treated in the work itself, he says, I would that 
all other natural phenomena might similarly be 
deduced from mechanical principles. For many 
things move me to suspect that everything depends 
upon certain forces in virtue of which the particles 
of bodies, through forces not yet understood, are 
either impelled together so as to cohere in regular 
figuros, or are repelled and recede from one another.” 


Newton’s views, then, are clear. He regards 
mathematics, not as a method independent of, 
though applicable to, various subjects, but as itself 
the higher side or aspect of the subjects themselves; 
and it would be little more than a translation of his 
notions into other language, little more than a 
paraphrase of his own words, if we were to describe 
the mathematical as one aspect of the material 
world itsclf, apart from whieh all other aspects ara 
but incomplete sketches, and, however accurate 
after their own kind, are atill liable to the impef- 
fections of the inaccurate artificer. Mr. Burrowes, 
in his preface to the first volumo of the Transactions 
of the Royal Irish Academy,” has carried ont tha 
same argument, approachiog it from the other side. 
„No one science, be says, is so little connected 
with the rest as not to afford many principles 
whose use may extend considerably beyond the 
science to which they primarily belong, and no pro- 
position is so purely theoretical as to be incapable 
of being applied to practical purposes. There is no 
apparent connection between duration and the 
oycloidal arch, the properties of which have furnished 
us with the best method of measuring time; and he 
who has made himself master of the nature and 
affections of the logarithmic curve has advanced 
considerably towards ascertaining the proportional 
density of the air at various distances from the 
earth. The researches of the mathematician are 
the only sure ground on which we can reason from 
experiments; and how far experimental science may 
assist commercial interests is evinced by the success 
of manufactures in countries where the hand of the 
artificer has taken its direction from the philo- 
sopher. Every manufacture is in reality but a 
chemical process, and the machinery requisite for 
carrying it on but the right application of certain 
propositions in rational mechanica.” So far your 
academician. Every subject, therefore, whether in 
its usual acceptation, scientific or otherwise, may 
have a mathematical aspect; as soon, in fact, as it 
becomes a matter of strict measurement, or of 
numerical statement, so soon does it enter upon a 
mathematical phase. This phase may, or it may not, 
be a prelude to another in which the laws of the sub- 
ject are expressed in algebraical formuim, or repre- 
sented by geometrical figures. But the real gist of the 
business does not always lie in the mode of expression, 
and the fascination of the formulæ or other mathema- 
tical paraphernalia may after all be little more than 
that of a theatrical transformation scene. The process 
of reducing to formules is really one of abstraction, 
the results of which are not always wholly on the 
side of gain; in fact, through the process itself the 
subject may jose in one respect even more than it 
gains in another. But long before such abstraction 
is completely attained, and even in cases where it is 
never attained at all, a subject may to all intents and 
purposes become mathematical. It is not so much 
elaborate calculations or abstrase processes which 
characterise this phase as the principles of precision, 
of exactness, and of proportion. But these are prin- 
ciples with which no true knowledge car entirely dis- 
pense. If it be the general scientific spirit which at 
the outset moves upon the face of the waters, and out 
of the unknown depth brings forth light and living 
forma, it is no less the mathematical spirit which 
breathes the breath of lifo into what would other- 
wise have ever remained mere dry bones of fact, 
which reunites the scattered limbs and re-creates 
from them a new and organic whole. 

And as a matter of fact, in the words used by 
Professor Jellctt at our meeting at Lelfast—viz., 
Not only are we applying our methods to many 
sciences already recognised as belonging to the legiti- 
mate province of mathematics, but we are learniug 
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to apply the same instrument to sciences hitherto 
wholly or partially independent of its authority. 
Physical science is learning more and more every 
day to see in the phenomena of nature modifications 
of that one phenomenon (namely, motion) which is 
peculiarly ander the power of mathematics.” 
Echoes aro these, far off and faint perhaps, but still 
true echoes, in answer to Newton’s wish that all 
these phenomena may some day be deduced from 
mechanical principles.” 

If, taroing from this aspect of the subject, it were 
my purpose to enumerate how the same tendency 
has evinced itself in the arts, unconsciously it may 
be to the artists themselves, I might call as witnesses 
each one in turn with full reliance on the testimony 
which they would bear. And, having more special 
reference to mathematics, I might confidently point 
to the accuracy of measurement, to the truth of 
curve, which according to modern investigation is 
the key to the perfection of classic art. I might 
triumphantly cite not only the architectes of all 
ages, whose art so manifestly rests upon mathematical 
principles, but I might cite alao the literary as well 
as the artistic remains of the great artists of 
Cinquecento, both painters and gculptora, in evidence 
of the geometry and the mechanics which, baving 
been laid at the foundation, appear to have fouud 
their way upwards throngh the superstructure of 
their works. And in a leas ambitious sphere, but 
nearer to ourselves in both time and place, I might 
point with satisfaction to the great school of Eoglish 
censtructors of the 18th century in the domestic 
arts, and remind you that not only the engineer and 
the architect, but even the cabinetmakers devoted 
half the space of their books to perspective and to 
the principles whereby solid figures may be de- 
lineated on paper, or what is now termed descriptive 


geometry. 

Nor perhaps would the sciences which concern 
themselves with reasoning and speech, nor the 
kindred art of music, nor even literature itself, if 
thorougly proved; offer few points of dependence 
upon the science of which I am speaking. What, in 
fact, is logic but that part of universal reasoning ; 
grammar but that part of universal speech ; harmony 
and counterpoint but that part of universal music, 
“ which accurately lays down,” and demonstrates 
(so far as demonstration is possible) precise methods 
appertaining to each of these arts? And I might 
even appeal to the common consent which speaks of 
the mathematical as the pattern form of reasoning 
and model of a precise style. 


The Principle of Measurement. 


Taking, then, precizion and exactness as the 
characteristics which distinguish the mathematical 
phase of a subject, we are naturally led to expect 
that the approach to such a phase will be indicated 
by increasing application of the principle of measure- 
ment, and by the e which is attached to 
numerical results. d this very necessary condi- 
tioa for progress may, I think, be fairly described as 
one of the main features of scientific advance in the 
present day. 

If it were my purpose, by descending into the 
arena of special sciences, to show how the most 
Various investigations alike tend to issue in measure- 
ment, and to that extent to assume a mathematical 
phase, I should be embarrassed by the abundance of 
instances which might be adduced. 1 will therefore 
confine myself to a passing notice of a very few, 
selecting those which exemplify not only the general 
tendency, but also tbe special character of the 
measurements now particularly required—vis, that 
of minuteness, and the indirect method by which 
alone we can at present hope to approachthem. An 
object having a diameter of an 80, 000th of an inch 
is perhaps the smallest of which the microscope could 
give any well-defined representation, and it is im- 
probable that one of 120,000th of an inch could be 
singly discerned with the highest powers at our 
command. But the solar beams and the electric 
light reveal to us the presence of bodies far smaller 
than these. And, in the absence of any means of 
observing them singly, Professor Tyndall has sug- 
gested a scale of these minute objects in terms of 
the lengths of luminiferous waves. To this he was 
led, not by any attempt at individual measurement, 
but by taking account of them in the aggregate, and 
observing the tints which they ecatter laterally when 
clustered in the form of actinic clouds. The small 
bodies with which experimental science has recently 
come into contact are not confined to gaseous mole- 
cules, but ie ge also complete organisms ; and the 
eame philosopher has made a profound study of the 
momentous influence . by these minute 
organisms in the economy of life. And if, in view of 
their specific effects, whether deleterious or other, 
on buman life, any qualitative classification, or 
quantitative estimate be ever possible, it seems that 
it must be effected by some such method as that in- 
d cated above. 

Again, to enumerate a few more instances of the 
measurement of minute quantities, there are the 
average distances of molecules from one another in 
various gases and at various pressures; the length of 
their free path or range open for their motion 
without coming into collision; there are movements 


causing the pressures and differences of pressure 
ander which Mr. Crookes’ radiometers execute their 
wonderful revolutions. There are the excursions of 
the air while transmitting notes of high pitch, whick 
appear to 

. There 
are the molecular actions brought into play in the 


through the researches of Lord Rayleig 
be of a diminutiveness altogether unexpec 


remarkable experiments by Dr. Kerr, who bas suc- 


ceeded, where even Faraday failed, in effecting a 
visible rotation of the plane of polarisation of light 


in its passage through electrified dielectrics, and on 
its reflection at the surface of a magnet. To take 
one more instance, which must be present to the 
minds of us all, there are the infinitesimal ripples of 
the vibrating plate in Mr. Graham Bell’s most mar- 
vellous invention. Of the nedes and ventral seg- 
ments in the are of the telephone which astinily 
converts sound into electricity and electricity into 
sound, we can at present form noconception. All 
that can now be said is that the most perfect speci- 
mena of Chladni’s sand figures on a vibrating plate, 
or of Kundt’s lycopodium heaps in a musica) tube, 
or even Mr. Srdley Taylor’s more delicate vortices 
in tbe films of the phoneidoscope, are rough and 
sketchy compared with these. For notwithstanding 
the fact that in the movements of the telephone- 
plate we have actually in our hand the solution of 
that old-world problem, the construction of a speak- 
ing machine; yet the characters in which that solu- 
tion is expressed are too small for our powers of 
decipherment. In movements such as these we seem 


to lose sight of the distinetion, or perhaps we have | P 


unconsciously paesed the boundary between massive 
and molecular motion. 

Through the phonograph we have not only a 
transformation but a permanent and tangible record 
of the mechanism of speech. But the differences 
upon which articulation (apart from loudness, pitch, 
and quality) depends, appear from the experiments 
of Fleemiog Jenkin and of others, to be of micro- 
scopic size. The microphone affords another instance 
of the unexpected value ef minute variations—in this 
case of electric currents; and it is remarkable that 
the gist of the instrument seems to lie in obtaining 
and perfecting that which electricians have hitherto 
most scrupulously avoided—viz., loose contact. 


Once more, Mr. De La Rue has brought forward 
as one of the results derived from his stupendous 
battery of 10,000 cells strong evidence for supposing 
that a voltaic discharge, even when apparently coo- 
tinuous, may still be an intermittent phenomenon ; 
but all that is known of the period of such intermit- 
tence is, that it must recur at exceedingly short 
intervals. And, in connection with this subject, it 
may be added that, whatever be the ultimate ex- 
planation of the strange stratification which the 
voltaic discharge undergoes in rarefied gases, it is 
clear that the alternate disposition of light and 
darkness must be dependent on some periodic dis- 
tribution in space or sequence in time which can at 

resent be dealt with only in a very general way. 

n the exhausted column we havea vehicle for elec- 

tricity not constant like an ordinary conductor, but 
itself modified by the passage of the discharge, and 
perhaps subject to laws differing materially from 
those which it obeys at atmospheric pressure. It 
may also be that some of the features accompanying 
stratification form a magnified image of phenomena 
belonging to disruptive discharges in general; and 
that consequently, so far from expecting among the 
known facts of the latter any clue to an explanation 
of the former, we must hope ultimately to find in 
the former an elucidation of what is at present 
obscuro in the latter. A prudent pkilosopher usually 
avoids hazarding any forecast of the practical 
application of a purely scientific research. But it 
would seem that the configuration of these strie 
might some day prove a very delicate means of 
estimating low pressures, and perbaps also for 
effecting some electrical measurements. 


Now, it is a cutious fact that almost the only 
small quantities of which we have as yet uny actual 
measurements are the wave-lengths of light; and 
that all others, excepting so far as they can be 
deduced from these, await future determination. In 
the mean-time, when unable to approach thesejsmall 
quantities individuality, the method to which we are 
obliged to have recourse is, as indicated above, that 
of averages, whereby, disregarding the circum- 
stances of each particular case, we calculate the 
average size, the average velocity, the average 
direction, &c., of a large number of instances. But 
although this method is based upon experience, and 
leads to results which may be accepted as substan- 
tially true; although it may be applicable to any 
finite interval of time, or over any finite area of 
space (that is, for all practical purposes of life), there 
is no evidence to show that it is so when the dimen- 
sions of interval or of area are indefinitely dimin- 
ished. The truth is that the simplicity of nature 
which we at present grasp is really the result of 
infinite complexity ; and that below the uniformity 
there underlies a diversity whose depths we have not 
yet probed, and whose secret places are still beyond 
our reach. 

The present is not an occasion for multiplying 
illustrations, but I can hardly omit a passing 


! allusion to one all-important instance of the applica- 


tion of the statistical method. Without its aid social 
life, or the history of life and death, could not be 
conceived at all, or only in the most superficial man- 
ner. Without it we could never attain to any clear 
ideas of the condition of the poor, we could never 
hope for any rolid amelioration of their condition or 
prospects. Without its aid sanitary measares, and 
even medicine, would be powerlesss. Without it the 
politician and the philanthropist would alike be 
wandering over a trackless desert. 

It is, however, not so much from the side of 
science at large as from that of mathematics itself 
that I desire to speak. I wish from the latter point 
of view to indicate connections between mathematics 
and other subjects to prove that hers is not after all 
such a far-off region, nor so undecipherable an 
alphabet, and to show that even at unlikely spots we 
may trace under-ourrents of thought which having 
issued from a common source fertilise alike the 
mathematical and the non-mathematical world. 


Three Modern Mathematical Methods. 


Having this in view, I propose to make the sub- 
ject of special remark some processes peculiar to 
modern mathematics; and, partly with the object of 
incidentally removing some current misapprehen- 
sions, I have selected for examination three me 
in respect of which mathematicians are often 
thought to have exceeded all reasonable limits of 
speculation, and to have adopted for unknown pur- 
oses an unknown tongue. And it will be my 
endeavour to show not only that in these very cases 
our science has not outstepped its own legitimate 
range, but that even art and literature have uncon- 
sciously employed methods similar in principle. The 
three metbods in question are, first, that of 
Imaginary Quantities ; secondly, that of Manifold 
Space; and thirdly, that of Geometry not according 
to Euclid. 

First it is objected that, abandoning the more 
cautions methods of ancient mathematicians, we 
have admitted into our formuls quantities which by 
our own showing, and even in our own nomencla- 
ture, are imaginary or impossible ; nay, more, that 
out of them we have formed a variety of new 
algebras to which there is no counterpart whatever 
in reality ; but from which we claim to arrive at 

ible and certain results. On this head it is in 

ublin, if anywhere, that I may be permitted to 
speak. For to the fertile imagination of the late 
Astronomer Royal for Ireland we are indebted for 
that marvellous Calculus of Quaternions, which is 
only now beginning to be fully understood, and 
which has not yet received all the applications of 
which it is doubtless capable. And even although 
this calculus be not co-extensive with another which 
almost simultaneously germioated on the Continent, 
nor with ideas more recently developed in America ; 
yet it must always hold its position as an original 
discovery, and as a representative of one of the two 
great groups of geueralised algebras (vis., those 
the squares of whose units are respectively negative 
unity and zero), the common origin of which must 
still be marked on our intellectual map as an 
unknown region. Well do I recollect how in its 
early days we used to handle the method as a 
magician’s page might try te wield his master’s 
wand, trembling as it were between hope and fear, 
and hardly knowing whether to trust our own results 
until they had been submitted to the present and 
ever-ready counsel of Sir W. R. Hamilton himself. 
To fix our ideas, consider the measurement of a 
line, or the reckoning of time, or the performance of 
any mathematical operation. A line may be 
measured in one direction or in the opposite; time 
may be reckoned forward or ward ; an opera- 
tion may be performed or be reversed, it may be 
done or may be undone; and if having once reversed 
any of these processes we reverse it a second time, 
we shall find that we bave come back to the 
original direction of measurement or of reckoning, 
or to the original kind of operation. 
Suppose, however, that at some stage of a calcu- 
lation our formula indicate an alteration in the mode 
of measurement such that, if the alteration be 
repeated, a condition of things, not the same as, but 
the reverse of the original, will be produced. Or 
suppose that, at a certain stage, our transformations 
indicate that time is to be reckoned in some manner 
different from future or past, but still in a way 
having definite algebraical connection with time 
which is gone and time which is to come. It is clear 
that in actual experience there is no process to 
which such measurements correspond. Time has no 
meaning except as future or past; and the present 
is but the meeting point of the two. Or, once more, 
suppose that we are gravely told that all circles 
through the same two imaginary points at an infinite 
distance, and that every line drawn through one of 
these points is perpendicular to itself. On hearing 
the statement, we shall probably whisper, with a 
smile or a sigh, that we hope it is not true; but that 
in any case it is a leng way off, and perhaps, after 
all, it does. not very much signify. If, however, as 
mathematicians we are not satisfied to dismiss the 
question on these terms, we ourselves must admit 
that we have here reached a definite point of issue. 
Our science must either give a rational account of 
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the dilemma, or yield the position as no longer 
tenable. 

Special modes of explaining this anomalous state 
of things have ocourred to mathematicians. But, 
omitting details as unsuited tə the present occasion, 
it will, I think, be sufficient to point out in general 
terms that a solution of the difficulty is to bs found 
in the fact that the formulm which give rise to these 
results are more comprehensive than the significa- 
tion assigned to them; and when we pass out of the 
condition of things firat contemplated they cannot 
(as it is obvious they ought not) give us any results 
intelligible on that baeis. But it does not therefore 
by any means follow that upon a more enlarged 
basis the formuls are incapable of interpretation; 
on the contrary, the difficulty at which we have 
arrived indicates that there must be some more com- 

prehensive statement of the problem which will 
include cases . in the more limited, but 
possible in the wider view of the subject. 


A very simple insfance will illustrate the matter. 
If from a point outside a circle we draw a straight 
line te touch the curve, the distance between the 
starting point and the poiat of contact has certain 
geometrical properties. If the starting point be 
shifted nearer and nearer to the circle the distanoe 
in question becomes shorter, and ultimately 
vanishes. But as soon as the point passes to the 
interior of the circle the notion of a tangent and 
distance to the point of contact cease to have any 
meaning; and the same anomalous condition of 
things prevails as long as the point remains 
in the interior. But f the point be shifted 
still further until it emerges on the other side, 
the tangent and its properties resume their 
reality, and are as intelligible as before. Now the 
process whereby we bave passed from the possible 
to the impossible, and again repaseed to the ° 
sible (namely, the shifting of the starting point) is 
a perfectly continuous one, while the conditions of 
the problem as stated above bave abruptly changed. 
If, however, we replace the idea of a line toucking by 
that of a line outting the circle, and the distance of 
the point of contact by the distances at which the 
Jine is intercepted by the curve, it will easily be seen 
that the latter includes the former as a limiting case, 
when the cutting line is tarned about the startin 
point until it coincides with the tangent itself. And 
farther, that the two intercepts have a perfeotly dis- 
tinct and intelligible meaning whether the point be 
outside or inside the area. The only difference is 
that in the firat case the intercepts are measured in 
He same direction ; in the latter in opposite direc- 

nf. 

The foregoing instance has shown one purpose 
which these imaginaries may serve—vis., as marks 
indicating a limit to a partioular condition of things, 
to the application of a particular law, or pointing 
out a stage where a more comprebensive law is 
required. To attain to such a law we must, as in 
the instanca of the circle and tangent, reconsider 
our statement of the problem ; we must go back to 
the principle from which we set out, and ascertain 
whether it may not be modified or enlarged. And 
even if in any particular investigation, wherein 
imaginaries have occurred, the most comprehensive 
statement of the problem of which we are at pre- 
sent capable fails to give an actual representation 
of these quantities ; if they must for the present be 
relegated to the category of imaginaries, it still 
does not follow that we may at some future time 
find a law which will endow them with reality, nor 
that in the meantime we need hesitate to employ 
them, in accordance with the great principle of con- 
tinuity, for bringing out eorrect results. 

If, moreover, both in geometry and algebra we 
occasionally make use of points or of quantities, 
which from our present outlook have no real exist- 
ence, whieh can neither be delineated in space of 
which we have experience, nor measured by scale as 
we count measurement; if these imaginaries, as they 
are termed, are called up by legitimate processes of 
our science; if they serve the purpose not merely of 
suggesting ideas bat of actually conducting us to 
practical conclasions ; if all this be true in abstract 
science, I may perhaps be allowed to point out, in 
illustration of my argument, that in art unreal 
forms are frequently used for suggesting ideas, for 
conveying a meaning for which no other seems to 
be suitable or adequate. Are not forms unknown to 
biology, situations incompatible with eh 
positions which challenge not merely the stability 
but even the possibility of equilibrium —are not these 
the very means to which the artist often has recourse 
in order to convey his meaning and to fulfil his mis- 
sion? Who that has ever revelled in the ornamen- 
tation of the Renaissance, in the extraordinary 
transitions from the animal to the vegetable, from 
faunic to floral forms, and from these again to almost 
purely geometric carves, who has not felt that these 
imaginaries have a claim to recognition very similar 
to that of their congeners in mathematic? How is 
it that the grotesque paintings of the Middle Ages, 
the fantastic sculpture of remote nations, and even 
the rude art of the prehistoric past, still impress us, 

and have an interest over and above their antiquarian 
value, unless it be that they are symbols which, 
although hard of interpretation when taken alone, 
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are yet capable from a more comprehensive point of 
view of leading us mentally to something beyond 
themselves, and to truths which, although reached 
through them, havea reality scarcely to be attributed 
to their outward forms? 

Again, if we turn from art to letters, truth to 
nature and to fact ia undoubtedly a characteristic 
of sterling literature; and yet in the delineation of 
out ward nature itself, still more in that of feelings 
and affections, of the secret parts of character and 
motives of conduct, it frequently happens that the 
writer is driven to imagery, to an analogy, er even 
to a paradox, in order to give utterance to that of 
which there is no direct counterpart in recognised 
speech. And yet, which of us cannot find a mean- 
ing for these literary figures, an ioward response to 
imaginative poetry, to social fiction, or even to those 
tales of giant and fairyland writtcn it is supposed, 
only for the nursery or schoolroom? But ia order 
thus to reavimate these thiuge with a meaning 
beyond that of the mere words, have we not to 
reconsider our first 1 to enlarge the ideas 
with which we started? Have we not to cast about 
for some thing which is »ommon to the idea con- 
veyed and to the subject actually described, and to 
seek for the sympathetic spring which underlies 
both ? Have we not like a mathematician, to go back 
as it were to some first principles, or, as it is 
aaa to describe it, to me again as a little 
0 


Manifold Space. 


Passing to the second of the three methods—vis., 
that of manifold space, it may first be remarked 
that our whole experience of space is in three 
dimensions—viz., of that which has length, breadth, 
and thickness; and if for certain purposes we 
restrict our ideas to two dimensions as in plane 
geometry, or to one dimension as in the division of 
a straight line, we do this ny by consciously and of 
deliberate purpose sitting aside, bat not annihilating 
the remaining one ortwo dimensions. Negation, as 
Hegel has justly remarked, implies that which is 
negatived, or, as he expresses it, affirms the oppo- 
site. It is by abstraction from previous experience, 
by a limitation of ite results, and not by any inde- 
pendent process, that we arrive at the idea of space 
whose dimensions are leas than three. 

It is doubtless on this account that problems in 
plane geometry which, although capable of solution 
on their own account, become much more intelligible, 
more easy of extension if viewed in connection with 
solid space, and as special oases of corresponding 
problems in solid geometry. So eminently is this 
the case, that the very language of the more general 
method often leads us almost intuitively to con- 
clusious which, from the more restricted point of 
view, require long and laborious proof. Such a 
change in the base of operations has, in fact, been 
successfully made ia geometry of two dimensions, 
and although we have not the same experimental 
data for the further steps, yet neither the modes of 
reasoning, nor the validity of its conclusions, are in 
any way affected by applying an analogous mental 
process to geometry of three dimensions; and by 
regarding figures in space of three dimensions as 
sections of figures in space of four, in the same way 
that figures in plano are sometimes considered as 
sections of figures in solid space. The addition of a 
fourth dimension to space not only extends the 
actual properties of geometrical figures, but it also 
adds new properties which are often useful for the 

urposes of transformation or of proof. Thus it 
as recently been shown that in four dimensions a 


-closed material shell could be turned inside out by 


simple flexure, without either stretching or tearing ; 
sod that in such a space it is impossible to tie a 
not. 

Again, the solution of problems in geometry is 
often effected by means of algebra; and as three 
measurements, or co-ordinates as they are called, 
determine the position of a point in space, so de 
three letters or measurable’ quantities serve for the 
same purpose in the language of algebra, Now, 
many algebraical problems involving three unknown 
or variable quantities admit of being generalised so 
us to give problems involving many such quantities. 
And as, on the one hand, to every algebraical prob. 
lem involving unknown quantities or variables by 
ones, or by twos, or by threes, there corresponds « 
problem in geometry of one or of two or of three 
dimensions; 80, on the other, it may be said that to 
every algebraical problem involving many variables 
there corresponds a problem in geometry of many 
dimensions. 

There is, however, another aspect under which 
even ordinary space presents to us a fourfold, or 
indeed a manifold character. In modern physics 
space is regarded, not as a vacuum in which bodies 
are placed and forces have to play, but rather as a 
plenum with which matter is co-extensive. And 
from a physical point of view the properties of space 
are the properties of matter, or of the medium which 
fills it. Similarly from a mathematical point of 
view, space may be regarded as a locus in quo, as a 
plenum filled with those elements of geometrical 
magnitude which we take as fundamental. These 
elements need not always be the same. For different 
purposes different elements may be chosen ; and upon 
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the degree of complexity of the subject of our choice 
will depend the inter nal structure or manifoldness of 
space. 

Thus, beginning with the simplest case, a point 
may have any singly infinite multitude of positions 
in a line, which gives a onefold system of points in a 
line. The line may revolve in a plane about any one 
of its points, givirg a twofold system of points in a 
plane; and the plane may revolve about any one of 
the lines, giving a threefold syatem of points in 
space. 

Suppose, however, that we take a straight line as 
our element, and conceive space as filled with such 
lines. This will be the case if we take two planes 
6 g., two parallel planes, and join every point in one 
with every point in the other. Now, the points in 
a plane form a twofold system, end it therefore 
follows that the system of lines is fourfold ; in other 
words, space regarded as a plenum of lines is four- 
fold. The same result follows from the considera- 
tion that the lines in a piece and the planes through 
a point are each twofold. 

Again, if we takea sphere as our element, we can 
through any point as a centre draw a singly infinite 
number of spheres, but the number of such centres 
is triply infinite; hence space as a plenum of 
spheres is fourfold. And, generally, space a3 a 
plenum of surfaces has a manifoldness equal to the 
number of constants required to determine the sur- 
face. Although it would be beyond our present 
purpose to attempt to pursue the subject farther, it 
should not pass unnoticed that the identity in the 
fourfold character of space, as derived, on the one 
hand, from a system of straight lines, and, on the 
other, from a system of spheres, is intimately con- 
nected with the principles established by Sophas Lie 
in bis researches on the correlation of these figures. 

If we take a circle as our element we can around 
any point in a plane as a centre draw a singly infi- 
nite system of circles; but the number of such 
centres in a plane is doubly infinite; hence the 
circles in a plane form a threefold system, and as 
the planes in space form a threefold system, it 
follows that space as a plenum of circles is sixfold. 

Again, if we take a circle as our element, we 
may regard it as a section either of a sphere, or of 
a right cone (given except in position) by a plane 
perpendicular to the axis. In the former case the ` 
position of the centre is threefold ; the directions of 
the plane, like that of a pencil of lines perpendicular 
thereto, twofold; and the radius of the aphere one- 
fold; sixfold in all. In the latter case the 
poeition of the vertex is threefold ; the direction of 
the axis twofold ; and the distance of the plane of 
section onefold; sixfold ia all, as before. Hence 
space as a plenum of circles is sixfold. 

Similarly, if we take a conic as our element we 
may regard it as a section of a right cone (given 
except in position) Dy a plane. If the nature of the 
conio be defined the plane of section will be inclined 
at a fixed angle to the axis ; otherwise it will be free 
to take any inclination whatever. This being so, 
the position of the vertex will be threefold; the 
direction of the axis twofold; the distance of the 

lane of section from the vertex onefold; and the 
direction of that plane onefold if the conio be de- 
fined, twofold if it be not defined. Hence, space 
as a pleuum of definite conics will be sevenfold, as a 

lenum of conics in general eightfold. And so on 
or carves of higher degrees. 8 

This is in fact the whole story and history of 
manifold space. It is not seriously ed as a 
reality in the same sense as e it is a 
mode of representation, or a method which, having 
secved its purpose, vanishes from the scene. Likea 
rainbow, if we try to grasp it, it eludes our very 
touch ; but. like a rainbow, it arises out of real con- 
ditions of known and tangible quantities, and if 
rightly apprehended it is a true and valuable expres- 
sion of natural laws, and serves a definite purpose in 
the science of which it forms part. 

Again, if we seek a counterpart of thia in common 
life, I might remind you that perspective in drawing 
is itself a method not altogether dissimilar to that 
of which I have been speaking ; and tbat the third 
dimension of space, as represented in the picture, 
has its origin in the painter’s mind, and is due to 
his skill, but bas no real existence upon the canvas 
which is the groundwork of his art. Or again, 
turning te literature, when in legendary tales, or in 
works of fiction, things past and future are pictured 
as present, has not the poetic fancy correlated time 
with the three dimensions of space, and brought all 
alike to a common focus? Or once more, when 
space already filled with material substances is 
mentally peopled with immaterial beings, may not 
the imagination be regarded as having added a new 
element to the capacity of space, a fourth dimension 
of which there is no evidence in experimental fuc:? 


Non-Huclidean Geometry. 


The third method proposed for special remark is 
that which has been termed non- Euclidean geometry, 
and the train of reasoning which has led to it may 
be described in general terms as follows :—Some of 
the properties of space which, on account of their 
simplicity, theoretical as well as practical, have, in 
constructing the ordinary system of geometry, been 
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considered as fundamental, are now seen to he par- 
ticular cases of more general properties. Thus a 
plane surface and a straight line may be regarded 
as special instances of surfaces and lines whose 
curvature is everywhere uniform or constant. And 
it is perhaps not difficult to see that, when the 
special notions of flatness and straightness are 
abandoned, many properties of geometrical figures 
which we are in the habit of regarding as fundamen- 
tal will undergo profound modification. Thus a plane 
may be considered as a special case of the sphere— 
viz , the limit to which a sphere approaches when 
ita radius is increased without limit. But even 
this consideration trenches upon an elementary 
proposition relating to one of the simplest of geo- 
metrical figures. In plane triangles the interior 
angl.s are together equal to two right angles; but 
in triangles traced on the surface of a sphere this 
proposition does not hold good. To this other in- 
stances might be added. 


Further, these modifications may affect not only 
our ideas of particular gcometrical figures, but the 
very axioms of the science itself. Thus the idea, 
which in fact lies at tho fonndation of Euclid's 
methoi—viz., that a geometrical figure may be 
move! in spac2 without cbauge of sizo or alteration 
of form, entirely falls away, und becomes only ap- 
proximata in a space wherein dimension and form 
are dependent upon position. For instance, if we 
consider merely the case of figurea traced on a 
flattencd globe like the earth’s surface, or upon an 
eggshell, such figures cannot be made to slide upon 
the surface without change of form, as is the case 
with figures traced upon a plane or even upon a 
sphere. But, further still, these generalisations are 
not restricted to the case of figures traced upon a 
surface; they may apply also to solid figures in a 
space whose very oonfiguration varies from point to 
point. We may, for instance, imagine a space in 
which our rule or scale ef measurement varies as it 
extends, or as it moves about ia one direction or 
another: a space, in fact, whose geometric density 
is not uniformly distributed. Thus we might picture 
to ourselves such a space as a field having a more 
or less complicated distribution of temperature, and 
our scale as a rod instantaneously susceptible of 
expansion or contraction under the influence of heat; 
or we might suppose space to be even crystalline in 
its geometric formation, and our scale and measu- 
ring instruments to accept the structure of the 
locality in which they are applied. These ideas are 
doubtless difficult of apprehension, at all events at 
the outset : but Helmholtz has pointed out a very 
familiar phenomenon which may be regarded asa 
diagram of such a kind of space. The picture 
formed by reflection from a plane mirror may be 
taken as a correct representation of ordinary space, 
in which, subject to the usual laws of perspective, 
every object appears in the same form and of the same 
dimensions whatever be its position. In like manner 
the picture formed by reflection from a curved 
mirror may be regarded as the representation of a 
space wherein dimension and form are dependent 
upon position. Thus in an ordinary convex mirror 
objects appear smaller as they recede laterally from 
the centre of the picture; straight lines become 
curved; objects infinitely distant in front of the 
mirror appear ata distant only eqnal to the focal 
length behind. And by snitable modifications in the 
curvature of the mirror representations could 
similarly be obtained of space of various configura- 
1008. 


The diversity in kind of these spaces is of course 
infinite; they vary with the mode in which we 
general'se our conceptions of ordinary space; but 
upon each as a basis it is possible to construct a 
consistert system of geometry, whose laws, as a 
matter of strict reasoning, have a validity and truth 
not inferior to those with which we are habitually 
familiar. Such systems having been actually con- 
structed, the question has not unnaturally been 
asked, whether there is anything in nature or in the 
outer world to which they correspond; whether, ad 
mitting that for our limited expericnce ordinary geo- 
metry amply suffices, we may understand tbat for 
powers more extensive in range or more minute in de- 
finition some more general scheme would be reqnisite rf 
Thus, for example, although the one may serve for 
the solar system, is it legitimate to suppose that it 
may fuil to apply at distances reaching to the fixed 
stars, or to regions beyond? Oragain, if our vision 
could discern the minute configuration of portions of 
apace, which to our ordinary powers appear infini- 
tesimally small, should we expect to find that all our 
usual geometry is but a special case, sufficient 
indeed for daily nse, but after all only a rough 
approximation to a truer although perhaps more 
complicated scheme? ‘Traces of these questions are 
in fact to be found in the writings of some of our 
greatest and most original mathematicians. Gauss, 
Riemann, and Helmholtz have thrown out sugges- 
tions radiating as it were in these various directions 
from a common centre; while Cayley, Sylvoster, and 
Clifford in this country, Klein in Germany, Lobat- 
cheff-ky in Russia, Bolyai in Hungary, and Beltrami 
in Italy, with many others, have reflected kindred 
ideas with all the modifications due to the chromatic 
dispersion of their individual minds. But to the 


main question the answer must be in the negative. 
And, to use the words of Newton, since Geometry 
has its foundation in mechanical practice,” the 
same must be the answer until our experience is 
different from what it now is. And yet, all this 
notwithstanding, generalised conceptions of space 
are not without their practical utility. The prin- 
ciple of representing space of one kind by that of 
another, and figures belonging to one by thoir 
analogues in the other, is not only recognised as 
legitimate in pure mathematics, but has long ago 
found its application in cartography. In maps or 
charts, geographical positions, the contour of consts, 
and other features, belonging in reality to the Earth’s 
surface, are represented on the flat; and to each 
mode of representation, or projection as it is called, 
there corresponds a special correlation between the 
spheroid and the plane. To this might perbaps be 
added the method of descriptive geometry, and all 
similar processes in use by engineers, both military 
aud civil. 


Utility of Pure Mathematics. 

It haa often been asked whether modern research 
in the field of pure mathematics has not so com- 
pletely outstripped its physical applications as to be 
practicaily useless; whether the analyist and the 
geometer might not now, and for a long time to 
come, fairly eay, hie artem remunique repono,’’ 
and turn his attention to mechanics and to 
physics. That the pure has outstripped the applied 
is largely true; but that the former is on that 
useless is far from true. Its utility often crops up 
at unexpected points; wituess the aids to classifica- 
tion of physical quantities, furnished by the ideas 
(of Scalar and Vector) involved in the calculus of 
quaternions ; or the advantages that have accrued 
to physical astronomy from Lagrange’s equations, 
and from Hamilton’s principal of varying action; 
on the value of complex quantities, and the proper- 
ties of general integrals, and of general theorems on 
integration for the theorics of electricity and mag- 
netism. The utility of such researches can in no 
case be discounted, or even imagined beforchand ; 
who, for instance, would have supposed that tbe 
calculus of forms or the theory of substitution would 
have thrown much light upon ordinary equations ; 
or that Abelian functions and kyp-relliptic transcen- 
dents would have told us anything about the pro- 
perties of curves; or that the calculus of operations 
would have helped us in any way towards the figure 
of the earth? But upon such technical points I 
must not now dwell. If, however, as I hope, it has 
been sufliciently shown that any of these more 
extended ideas enable us to combine together, and 
to deal with as one, propertics and processcs which 
from the ordinary point of view present marked 
distinctions, then they will have justified their own 
existence ; and in using them we shall not have been 
walking in a vain shadow, nor disquieting our brains 
in vain. 

These extensions of mathematical ideas would how- 
ever be overwhelming if they were not compensated 
by some simplifications im the processes actually 
employed. Of these aids to calculation I will men- 
tion only two—viz., symmetry of form, and mecha- 
nical appliances ; or say mathematics as a fine art, 
and mathematics as a handicraft. And, first, as to 
symmetry of form. There are many passages of 
algebra in which long processes of calculation at the 
outset seem unavoidable. Results are often obtained 
in the firat instance through a tangled maze of 
formula, where at best we can just make sure of our 
process step by step, without any general survey of 
the path which we have traversed, and still less of 
that which we have to pursue. But almost within 
our own generation a new method has been devised 
to clear this entanglement. More correctly speak- 
ing, the method is not new, for it is inberent in the 
processes of algebra itself, and instances of it, un- 
noticed perhaps or disregarded, are to be found crop- 
ping up throughout nearly all mathematical treatises. 
By Lagrange, and to some extent also by Gauss, 
among the older writers, the method of which I am 
speaking was recognised as a principle; but beside 
these perhaps no others can be named until a period 
within our own recollection. The method consists 
in symmetry of expression. In algebraical formula 
combinations of the quantities entcring therein occur 
and recur; and by a suitable choice of these quanti- 
ties the various combinations may be rendered 
symmetrical, and reduced to a few well-known types. 
This kaving been donc, and ore such combination 
having been caleulated, the remainder, together with 
many of their results, can often be written down at 
once, without further calenlations, by simple permu- 
tations of the letters. Symmetrical expressions, 
moreover, save as much time and trouble in reading 
as in writing. Instead of wading laboriously 
through a series of expressions which, although 
successively dependent, bear no outward resemblance 
to one another, we may read off symmetrical 
formule, of almost any length, at a glance. A 
page of such formula becomes a picture: known 
forms are seen in definite groupings; their relative 
positions, or perspective as it may be called, their 
very light and shadow, convey their meaning almost 
as much as through the artistic faculty as through 
any conscious ratiocinative process. Few principles 


have been more suggestive of extended ideas or of 
new views and relations than that of which I am 
now spesking. In order to pass from questions 
concerning plane figures to those which appertain 


to space, from conditions baving few degrees of 


freedom to others which have many—in a word, 
from more restricted to less restricted problems—we 
have in many cases merely to add lines and columns 
to our array of letters or symbols already formed, 
and then read off pictorially the extended theorems. 


Next as to mechanical appliances. Mr. Babbage, 
when speaking of the difficulty of insuring accuracy 
in the long numerical calculations of theoretical 
astronomy, remarked, that the science which in 
itself is the most accurate and certain of all had, 
through these difficulties, become inaccurate and un- 
certain in some of its results. And it was doubtless 
some such consideration as this, coupled with hia 
dislike of employing skilled labour where unskilled 
would suffice, which led him to the invention of his 
calculating machines. The idea of substituting 
mechanical for intellectual power has not lain dor- 
mant; for beside the arithmetical machines whose 
name is legion (from Napier’s bones, Earl Stanhope’s 
calculator, to Schultz and Thomas’s machines now 
in actual use) an invention has lately been designed 
for even a more difficult task. Prof. James Thom- 
son has in fact recently constructed a machine 
which, by means of the mere friction of a dise, a 
cylinder, and a ball, is capable of effecting a variety 
of the complicated calculations which occur in the 
highest application of mathematics to physical 
problems. By its aid it seems that an unskilled 
labourer may, in a given time, perform the work of 
ten skilled arithmeticians. The machine is applica- 
ble altke to the calculation of tidal, of magnetio, 
of meteorological, and perhaps also of all other 
periodic phenomena. It will solve diferential equa- 
tions of the second and perhaps of even higher 
orders. And through the same invention the pro- 
blem of finding the free motions of any number of 
mutually attracting particles, unrestricted any 
of the approximate suppositions required in the 
treatment of the lunar and planetary theories, is 
reduced to the simple process of turning a handle 

When Faraday had completed the experimental 
part of a physical problem, and desired that it 
thould thenceforward be treated mathematically, he 
used irreverently to say, Hand it over to the oal- 
culators.”’ But truth is ever stranger than fiction ; 
and if he had lived until our day, he might with 
perfect propriety have said, Hand it over to the 
machine.“ 

Had time permitted, the foregoing topics woal? 
have led me to point eut that the mathematician, 
although concerned only with abstractions, uses 
many of the same methods of research as are em- 
ployed in other sciences, and in the arts, such as 
observation, experiment, induction, imagination. 
But this is the less necessary because the subject 
has been already handled very ably, although with 
greater brevity than might have been wished, by 
Prof. Sylvester in his address to Section A. at our 
meeting at Exeter, 


Origin of Mathematical Ideas. 


In an exhaustive treatment of my subject there 
would still remain a question which in one sense 
lies at the bottom of all others, and which through 
almost all time has had an attraction for reffective 
minds—viz., what was the origin of mathematical 
ideas? Are they to be regarded as independent of, 
or dependent upon, experience? The question has 
been answered sometimes in one way and sometimes 
in another. But the absence of any satisfactory 
conclusion may after all be understood as implyin 
that no answer is possible in the sense in w ich 
the question is put; or rather that there is no ques- 
tion at all in the matter, except as to the history of 
actual facts. And, even if we distinguish, as we 
certainly should, between the origin of ideas in the 
individual and their origin in a nation or mankind, 
we should still come to the same conclusion. If we 
take the case of the individual, all we can dois to 
give an account of our own experience; how we 
played with marbles and apples; how we learnt the 
multiplication table, fractions, and proportion; 
how we were afterwards amused to find that commnon 
things conformed to the rules of number; and later 
still how we came to see that the same laws applied 
to music and to mechanism, to astronomy, to 
chemistry, and to many other snbjects. And then, 
on trying to analyse our own mental processes, we 
find that mathematical ideas have been imbibed in 
precisely the same way as all other ideas—viz., by 
learning, by experience, and by reflection. The 
apparent difference in the mode of first apprehend- 
ing them and in their ultimate cogency arises from 
the difference of the ideas themselves, from the 
preponderance of quantitative over qualitative 
considerations in mathematics, from the notions of 
absolute equality and identity which they imply. 

If we turn to the other question, How did the 
world at large acquire and improve its idea of 
number and of figures? How can we span the 
interval between the savage who counted only by 
the help of outward objects, to whom 15 was ‘half 
the hands and both the feet, and Newton or 
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Laplace? The answer is the history of mathematics 
and its successive developments—arithmetic, geo- 
metry, algebra, &c. The first and greatest step in 
all this was the transition from number in the 
concrete to number in the abstract. This was the 
beginning not only of mathematics but of all 
abstract thought. The reason and mode of it was 
the same as in the individual. There was the same 
general influx of evidence, the same unsought-for 
experimental proof, the same recognition of general 
laws running through all manner of purposes and 
relations of life. No wonder than if, under such 
circumstances, mathematics,’ like some other sub- 
jects and perhaps with better excuse, came after a 
time to be clothed with mysticism; nor that, even 
in modern times, they should have been placed upon 
an d priori basis, as in the philosophy of Kant. 
Number was so soon found to be a principal common 
to many branches of knowledge that it was readily 
assumed to be the key to all. It gave distinctness 
of expression, if not clearness of thought, to ideas 
which were floating in the untutored mind, and 
even suggested to it new conceptions. In the 
one,” the all, the many in one (terms of 
purely arithmetic origin), it gave the earliest utter- 
ance to men’s first crude notions about God and 
the world. In the equal, ‘‘the solid, the 
straight, and the crooked,” which still survive 
as figures of speech among ourselves, it supplied a 
e for the moral notions of mankind, and 
quickened them by giving them the power of expres- 
sion. In this lies the great and enduring interest 
in the fragments which remain to us of the Pytha- 
gorean philosophy. 

The consecutive processes of mathematics led to 
the consecutive processes of logic; but it was not 
until long after mankind had attained to abstract 
ideas that they attained to any clear notion of their 
connection with one another. In process of timo 
the leading ideas of mathematics became the leading 
ideas of logic. The one and the many passed 
into the whole and its parts; and thence 
into the universal and the particular.“ The 
fallacies ef logic, such as the well-known puzzle of 
Achilles and the torteise, partake of the nature of 
both sciences. And perhaps the conception of the 
infinite and the infinitesimal, as well as of negation, 
may have been in early times transferred from logic 
to mathematics. But the connection of our ideas of 


syllogism. 

General ideas there were, besides those of mathe- 
matics—true flashes of genius which saw that there 
must be general Jaws to which the universe conforms, 
but which saw them only by occasional glimpses, 
and through the distortion of imperfect knowledge ; 
and although the only records of them now remain- 
ing are the inadequate representations of later 
writers, yet we must still remember that to the 
existence of such ideas is due not only the concep- 
tion but even the possibility of physical science. 
But these ideas were too wide in their grasp, 
and in early days at least were connected to their 
subjects of application by links too shadowy to be 
thoryughly apprehended by most minds; and so it 
came to that one form of such an idea was 
taken as its only form, one application of it as the 
idea itself ; and philosophy, unable to maintain itself 
at the level of ideas, fell back upon the abstractions 
of sense, and, by e upon those which were 
most ready to hand — namely, those of mathematics. 
Plato's ideas relapsed into a doctrine of numbers; 
mathematics into mysticism, into neo-Platonism, 
and the like. And so, through many long ages, 
through good report and evil report, mathematics 
have always held an unsought-for sway. It has 
happened to this science, as to many other subjects, 
that its warmest adherents have not always been 
its best friends. Mathematica have often been 
brought into matters where their presence bas been 
of deubtful utility. If they have given precision to 
li style, that precision has sometimes been 
carried to excess, as in Spinoza and perhaps 
Descartes; if they have tended to clearness of ex- 
pression in philosophy that very clearness has 
sometimes given an appearance of finality not 
always true; if they have contributed to definition in 
theology that definiteness has often been fictitious, 
and has been attained at the cost of spiritual mean- 
ing. And, coming to recent times, although we 
may admire the ingenuity displayed in the logical 
machines of Earl Stanhope and of Stanley Jevons, 
in the Formal Logic of De Morgan, and in the 
“ Calculus” of Boole; although as mathematicians 
we may feel satisfaction that these feata (the possi- 
bility of which was clear d priori) have been 
actually accomplished; yet we must bear in mind 
that their application is really confined to cascs 
where the subject-matter is perfectly uniform in 
character, and that beyond this range they are 
liable to encumber rather than to assist thought. 

Not unconnected with this intimate association 
of ideas and their expression is the fact that, which- 
ever may been the cause, whichever effect, or 
whether both may not in turn have acted as cause 


and effect, the culminating age of classic art was 
contemporancous with the first great development 
of mathematical science. In an earlier part of thie 
discour-e I have alluded to the importance of mathe- 
matical precision recognised in the technique of art 
during the Cinquecento; and I have now time only 
to add that on looking still further back it would 
seem that sculpture and painting, architecture and 
music, nay even poetry itself, received a new, if not 
their first true, impulse at the period when geo- 
metric form appeared fresh chiselled by the hand 
of the mathematician, and when the first ideas of 
harmony and proportion rang joyously together in 
the morning tide of art. 


Whether the views on which I have here insisted 
be in any way novel, or whether they be merely such 
as from habit or from inclination are usually kept 
out of sight, matters little. But whichever be the 
case, they may still furnish a solvent of that rigid 
aversion which both literature and art are too often 
inclined to maintain towards science of all kinds. It 
is a very old story that, to know one another better, 
to dwell upon similarities rather than upon diversi- 
ties, are the first stages towards a better ander- 
standing between two parties; but in few cases has 
it a truer application than in that here discussed. 
To recognise the common growth of scientific and 
other instincts until the time of harvest is not only 
conducive to a rich crop, but it is also a matter of 
prudence, lest in trying to root up weeds from 
among the wheat we should at the same time root 
up that which is as valuable as wheat. When 
Pascal’s father had shut the door of his son’s study 
to mathematics, and closeted him with Latin and 
Greek, he found on his return that the walls were 
teeming with formul and figures, the more con- 
genial product of the boy’s mind. Fortunately for 
the boy, and fortunately also for science, the mathe- 
matics were not torn up, but were suffered to 
grow togethor with other subjects. And all said 
and done, the lad was not the worse scholar or 
man of letters in theend. But, truth to tell, con- 
sidering the severance which still subsists in edu- 
cation and during our early years between literature 
and science, we can hardly wonder if, when thrown 
together in the afterwork of life they should meet 
as strangers; or if the severe garb, the curious 
implements, and the strange wares of the latter 
should seem little attractive when contrasted with 
the light companionship of the former. The day is 
yet young, and in the early dawn many things look 
weird and fanta:t’o which in fuller light prove to be 
familiar and useful. The outcomings of science, 
which at one time have been deemed to be but 
stumbling-blocks scattered in the way, may ulti- 
mately prore stepping-stones which have been care- 
fully laid to form a pathway over difficult places for 
the children of sweetness and of light.” 


The instances on which we have dwelt are only a 
few out of many in which mathematics may 
found ruling and governing a variety of subjects. It 
is as the supreme result of all experience, the frame- 
work in which all the varied manifestations of 
nature have been set, that our science has laid claim 
to be the arbiter of all knowledge. She does not, 
indeed, contribute elements of fact, which must be 
sought elsewhere; but she shifts and regulates 
them: she proclaims the laws to which they must 
conform if those elements are to issue in precise 
results. From the data of a problem she can in- 
fallibly extract all possible consequences, whether 
they be those first songht, or others not antici- 
pated; but she can introduce nothing which was not 
latent m the original statement. Mathematics 
cannot tell us whether there be or be not limits to 
time or space ; but to her they are both of indefinite 
extent, and this in a sense which neither affirms nor 
denies that they are either infinite or finite. 
Mathematics cannot tell us whether matter be con- 
tinuous or discrete in its structure; but to her it is 
indifferent whether it be one or the other, and her 
conclusions are independent of either particular 
hypothesis. Mathematics can tell us nothing of the 
origin of matter, of ita creation or its annihilation ; 
she deals only with it in a state of existence; but 
within that state its modes of existence may vary 
from our most elementary conception to our most 
complex experience. Mathematics can tell us 
nothing beyond the problems which she specifically 
undertakes ; she will carry them to their limit, but 
there she stops, and upon the great region beyond 
she is impertarbably silent. 

Conterminous with space and co-eval with time is 
the kingdom of mathematics; within this range her 
dominion is supreme ; otherwise than according to 
her order nothing can exist; in contradiction to her 
laws nothing takes place. On her mysterious scroll 
is to be found written for those who can read it that 
which has been, that which is, and that which is to 
come. Everything material which is the subject of 
knowledge has number, order, or position; and 
these are her first outlines for a sketch of the uni- 
verse. If our more feeble hands cannot follow out 
the details, still her part bas been drawn with an 
unerring pen, and her work cannot be gainsayed. 
So wide is the range of mathematical science, so 
indefinitely may it extend beyond our actual powers 
of manipulation, that at some moments we are 


inclined to fall down with even more than reverence 
before ber majestic presence. But so strictly limited 
are her promises and powers, about so much that 
we might wish to know does she offer no information 
whatever, that at other moments we are fain to call 
her results but a vain thing, and to reject them asa 
stone when we had asked for bread. If one aspect 
of the subject encourages our hoper, so does the 
other tend to chasten our desires; and he is perhaps 
the wisest, and in the long run the happiest among 
his fellows, who has learnt not only this science, but 
also the larger lesson which it indirectly teaches— 
namely, te temper our aspirations to that which is 
possible, to moderate our desires to that which is 
attainable, to restrict our hopes to that of which 
accomplishment, if not immediately practicable, is 
at least distinctly within the range of conception. 
That which is at present beyond our ken may, at 
some period and in some manner as yet unknown to 
us, fall within our grasp ; but our science teaches us, 
while ever yearning with Goethe for Light, more 
light,” to concentrate our attention upon that of 
which our powers are capable, and contentedly to 
leave for future experience the solution of problems 
to which we can at present say neither yea nor nay. 

It is within the region thus indicated that know- 
ledge in the true sense of the word is to be sought. 
Other modes of influence there are in society and in 
individual lifo, other forms of energy beside that of 
intellect. - There is the potential energy of sym- 
pathy, the actual energy of work; there are the 
vicissitudes of life, the diversity of circumstance, 
health, and disease, and all the perplexing issues, 
whether for good or for evil, of impulse and of 
passion. But although the book of life cannot at 
present be read by the light of science alone nor tho 
wayfarors be satisfied by the few loaves of know- 
ledge now in our hands, yet it would be difficult to 
overstate the almost miraculous increase which may 
be produced by a liberal distribution of what we 
already have, and by a restriction of our cravings 
within the limits of possibility. 

In proportion as method is better than impulse, 
deliberate purpose than erratic action, the clear 
glow of sunshine than irregular reflection, and 
definite utterances than an uncertain sound; in pro- 
portion as knowledge is better than surmise, proof 
than opinion; in that proportion will the mathe- 
matician value a discrimination between the certain 
and the uncertain, and a just estimata of the issues 
which depend upon one motive power or the other. 
While on the one hand he accords to his neighbours 
full liberty to regard the anknown in whatever way 
they are led by the noblest powers that they possess ; - 
so on the other he claims an equal right to draw a 
clear line of demarcation between that which is a 
matter of knowledge and that which is at all events 
something else, and to troat the one category as 
fairly claiming our assent, the other as open to 
further evidence. And yet, when he sees around 
him those whose aspirations are so fair, whose im- 
pulses so strong, whose receptive faculties so sen- 
sitive, as to give objective reality to what is often 
but a reflex from themselves, or a projected image 
of their own experience, he will be willing to admit 
that there are influences which he cannot as yet 
either fathom or measure, but whose operation he 
must recognise among the facts of our existence. 


Equivalent of Galliam. — M. Lecocq Bois- 
baudran has estimated the value of the equivalent 
of gallium:—(1) By calcining gallo-ammoniacal 
alum. (2) Bycalcining the nitrate of ium which 
is formed by a known weight of metal. The small 
losses of materials during these two operations 
affect the value of the equivalent inversely, so that 
the mean is not porceptibly changed. His investi- 
gations lead to a maximum value of 69°97, and a 
minimum of 69°66, giving a mean of 69°82. After 
making various comparisons among the spectra of 
aluminium, gallium, and indium on the oae side, and 
sodium, rubidium, and caesium on the other, he 
deduces the value 69 86, which isa little ter than 
that which was given by Mendelejeff for the body 
which he predicted, in his theoretical classification 
of the elements, 


Simple Tangent Galvanometer.—M. Louis 
Schwendler has lately introduced a simple form 
of tangent galvanometer. The apparatus is con- 
tained in a small box of about 6in, sides. The gal- 
vanometer has two coils—one of thick wire and few 
convolutions, offering no more than 1 ohm resist- 
ance ; another of thin copper wire, having a greater 
number of convolutions, and a resistance of 100 
ohms. Two sets of resistance coils for use with the 
above coils, respectively, one of 20 and 200 ohms, the 
other of 1.000 and 2,000 ohms. A simple reverser 
allows the readings of the galvanometer to be taken 
from either side of zero. In order that the strength 
of the currents passing through the coils may be 
as nearly as possible proportional to the tangents 
of the deflections, the magnet bas a length of less 
than one fifth of the diameter of the deflecting coil. 
The small magnetic needle carries a thin aluminium 
pointer fixed in right angle of the needle. In order 
that the necdlo after each deflection may come 
sooner to rest, the aluminium point carries small 
wind fans of the same metal. When closing the box 
the needle is taken off its pivot. ' 
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SCIENTIFIC NEWS. 
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TS spite of what a correspondent of the 
Athenæum says, there is little doubt but 
that a cordial and hospitable greeting is being 
enjoyed by the members of the British Asso- 
ciation at Dublin. According to the correspon- 
dent named the reception cannot be so good as 
at the last meeting held in Dublin ; for first a 
stranger was appointed president, then an 
Englishman has been offered the presidency 
next year, and there is a great paucity of Irish 
among the presidents, vice-presidents, and 
other officers of sections. An eminent scientific 
man has proposed, we are told, to receive the 
strangers with all hospitality, but to withhold 
all the Irish papers. That is a novel method 
of showing displeasure. However, even the 
lugubrious correspondent thinks it likely, as 
the Irish are very forgiving, that they may 
change and give a thorougbly hearty welcome. 
We expect so. Itis twenty-one years since the 
Association met in Dublin, and the president 
then was Dr. Lloyd, the aged Provost of Trinity 
College. The President of the present session 
is also distinguished as a mathematical physi- 
cist, and, as will be seen in another column, his 
address deals mainly with the influence of 
mathematics upon science. If we may judge 
from the list of excursions and entertainments 
already proposed, the savants will have little 
to complain of as regards their reception in 
Ireland. Amongst the eminent visitors who 
have promised to be present are Cornu, Cheva- 
lier, Brown-Séquard, Vogel, Cope, Sylvester, 
Draper, H. M. Stanley, and Captain Burnaby. 


The Paris Academy of Sciences has at last 
elected Mr. Darwin a corresponding member in 
the section of zoology. Prof. Asa Gray has also 
been elected in the section of botany. 


The Astronomer-Royal points out that the 
position of 0 Cancri agrees very well with that 
sent by telegram as the place of the suspected 
intramercurial planet. The magnitude of the 
star is, however, smaller than the magnitude 
assigned to the body seen by Prof. Watson. 
Farther particulars of the eclipse observations 
are awaited with interest. 


Two processes for the preservation of iron 
by coating it with a film of magnetic oxide are 
now fairly competing for public favour. That 
of Prof. Barff is well known, and Mr. Bowers’s, 
of which we gave an account on p. 182 ante, 
will soon be appreciated when the results of 
certain experiments recently made at Dudley 
become known. There, at the works of Messrs. 
Cochrane, his apparatus has been erected, and 
he has demonstrated the possibility of coating 
various articles with the preservative oxide. 
An iron chamber is set in a furnace in such a 
manner that it can be heated toa dull red, very 
much in the same manner as a retort for making 
coal-gas is arranged. A tight fitting lid, per- 
forated with two holes—one for the admission 
of a pipe by which air is conveyed to the back 
end of the chamber, and ene for its exit when 
deoxidised, closes the front end; and is opened 
only when it is required to withdraw the articles 
to be coated. Any description of the plant is, 
however, premature, because, although designs 
exist, the present chamber is merely a tempo- 
rary arrangement employed to demonstrate the 
practical value of the invention, which so far 
as cast iron is concerned has now been done. 
To produce the magnetic oxide on wrought iron 
and steel will necessitate some modification, but 
as the invention is now known castings can be 
effectually protected from rust at a cost of about 
£1 per ton, with this advantage, that the coat 
put on them is so pleasing that in many cases 
paint will be dispensed with. 


The death of the Rev. W. B. Clarke, an 
eminent geologist, who died at Sydney, on June 
16, in his 81st year, was announced by telegram, 
and particulars are now to hand by the 
Australian mail. The deceased gentleman 
emigrated in 1839, and retired from his clerical 
duties eight years ago. The Sydney Morning 
Herald says:“ His contributions to the science 
of geology and mineralogy would alone filla 


work was that entitled The Southern Gold- 


tion of the auriferous deposits throughout 


Australia. This work was written in conse- 
quence of Mr. Clarke having been commis- 
sioned by the Government to visit and report 
upon the principal gold-producing localities 
in the colony. Some two or three years ago 
Mr. Clark was elected a Fellow of the Royal 
Society of England—an honour which has been 
so rarely conferred upon colonial savants that 
Mr. Clarke valued it perhaps more than all the 
other distinctions he had won, especially as the 
honour was conferred upon him by the unani- 
mou; and spontaneous action of the society.” 


The death is also announced, at the early age 
of 47, of Mr. R. Daintree, formerly Govern- 
ment geologist of Queensland. 


Further trials have been made with screw- 
propellers on the Iris. At the previous trial, 
which gave the very satisfactory result of 
18:572 knots with 7,734°85 horse-power, the 
Iris was propelled by new experimental four- 
bladed screws, having each a diameter of 16ft. 
3in. and a pitch of 20ft. The latest trial was 
mainly for the purpose of ascertaining the 
comparative efficiency of an experimental two- 
bladed screw, having a diameter of 18ft. 1}in., 
and a pitch of 21ft. 5,in. The full speed 
trial over the measured mile gave as the ave- 
rage of four full-power runs:—Steam at engines, 
61:5lb. starboard and 65°5 port; vacuum in 
condensers, 27in.; revolutions, 94 and 92; in- 
dicated horse-power, 7, 46338; mean speed of 
vessel, 18:587 knots. Thus, a better result was 
obtained at a less expenditure of power; not- 
withstanding, it has been determined to fit the 
vessel with the four-bladed propellers, because 
the two-bladed screws produced so much vibra- 
tion. The maximum amount, strange to say, 
was not produced when the ship was going at 
full speed, but when the engines were making 
about 80 revolutions, and the speed was 16 
knots. 


The Walsall Town Council have determined 
to offer two premiums of 100 guineas each for the 
two best schemes for disposing of the sewage of 
the town. 


The death is announced of Mr. Thomas 
Whitwell, of the Thornaby Ironworks. Accom- 
panied by the chief fitter he entered a Belgian 
heating furnace, for the purpose of thoroughly 
examining it as it was undergoing tests. By 
some means the damper at the top of the flue 
was Closed, and the confined gases immediately 
burst into flame and enveloped the experi- 
menters. They made the best of their way out, 
but during the time occupied in ascending the 
ladder they were so fearfully burnt that death 
followed in both cases. Mr. Whitwell was only 
40 years of age, and was one of the ablest of the 
ironmasters of Cleveland. 


The effects of mining are beginning to make 
themselves apparent in the Midland and 
Northern counties, and recently the west side of 
Lord Dudley’s Wren’s Nest subsided along a 
length of nearly 50 yards. 


The Clothworkers’ Company have voted a 
special donation of £2,000 in aid of the building 
fund of the Bradford (Yorks) Weaving and 
Design School. 


The“ breech-loading question is coming 
into prominence again, and one of the three 
experimental breech-loading guns made at the 


Royal Gun Factories, Woolwich, bas been th 


sent to the Ordnance Stores on service, and will 
probably undergo further trials at Shoebury- 
ness. This is a 32-pounder cast-iron gun con- 
verted into a breech-loader on the French 
screw relieve system, and is intended for the 
flank defence of ditches and other positions 
where showers of case shot at short ranges 
are likely to be of service. The other two guns 
have not yet passed final proof. One of these 
is a 40. pounder Armstrong breech-loader, which 
has simply been turned on its side by shifting 
the trunnions, so that the vent piece is removed 
at the side instead of the top; and the third is 
one of the old 6lcwt. wedge guns (64-pounders), 
transformed into a breech-ioader similar in 
principle te the guns manufactured by Herr 
Krupp. 


A party of English geologists, under the 


fields,’ which contains an exhaustive descrip- | leadership of Prof. Morris, arrived at Buulogne 


on Aug. 5, and were met in a cordial manner 
by the maire, M. Huguet, and a number of dis- 
tinguished French geologists and scientific men. 
The object of the party was a verification of 
ascertained facts, and the inspection of a 
famous geological country. 


The Giffard captive balloon has been making 
ascents with regularity and safety, but on some 
days when the wind pressure was great no 
attempt was made. The experiment is watched 
with considerable interest, and the result will 
probably be that in future balloons intended 
for frequent service will be made of stronger 
materials, and filled with hydrogen instead of 
coal gas. 

Haeckel has published his reply to Virchow, 
in time for the savants to digest it before they 
meet at Cassel. It is entitled Freie Wissen- 
schaft und freie Lehre,” and bears the motto, 
‘‘Impavidi progrediamur.” The descent of 
man is closely reasoned out, but there is too 
much personal matter in it. 


Weare informed that a course of six lectures 
on meteorology will be given under the 
auspices of the council of the Meteorological 


Society, commencing in October next. The 
subjects of the lectures will be:“ The Nature 
and Physical Properties of the Atmosphere ;’” 
“Air Temperature — its Distribution and 
Range; ‘‘ Atmospheric Pressure—Wind and 
Storms; Clou and Weather Signs ;” 
“« Rain, Snow, Hail, and Electricity; and The 
Nature, Methods, and Genet Objecta of 
Meteorology.” It is intended that these lectures 
shall give a concise account of the present state 
of knowledge on the above subjects. The 
lectures will be open to the public, admission 
being by ticket, to be obtained at the office of 
the society, 30, Great George-street, West- 
minster, S.W. Further particulars, giving full 
information as to the time, place, &c., will be 
duly announced. 


SCIENTIFIC SOCIETIES. 


— — 


THE INSTITUTION OF COLLIERY 
ENGINEERS. 


At the monthly meeting of the members of the 
1. North of England Institation of Collie 
gineers, held on Saturday last, at Newcastie-on- 
Tyne, the president (Mr. Hare) in tha chair, a paper 
on Boilers and Boiler Explosions” was read by 
Mr. W. O. Johnson, Seghill. Mr. Johnson, having 
narrated the circumstances connected with the ex- 
plosion of boilers under his charge, went on to say 
that every care ought to be taken that boilers were 
frequently visited by thosein charge. It was well 
enough to have boilers fitted with safety-valves, 
water gauges, steam gauges, &c., but it was a great 
n these safeguards doing their 
ving seen st oa boilers that 
were thoroughly repaired, he deci saly objected to a 
boiler being extensively repaired; and, rather than 
do ao, he would renew it. No doubt expansion and 
contraction had their doubtful share in explosions. 


En- 


error to depend u 
duty at all times. 


He was of opinion that boilers should be made of one 
class of iron; and, 9 it was a fine point, he 
thought that iron from different makers did not 
expand and contract alike. He next proceeded to 
speak of the different kind of boilers, and said there 
were several san to be taken into account in 
adopting boilersa—the duty they had to perform, the 
water that had to be used, the chimney power that 
was at command as to size and height, and the class 
or kind of coal that would be used. At Seghill they 
had adopted boilers 28ft. long, bft. Gin. diameter, 
with a tube Sft. in diameter, built with the bridge 
rings, They had given avery satisfaction, but from 
em no more steam was got than was got from the 
ordinary cylinder boiler, 6f. in diameter, and 30ft. 
long. He was deceived in that; bat still they got 
the same quantity of steam with one-third the 
amount of For 24 hours the consumption was 
6 tons per boiler, and now it was under 2 tons, and 
the engines were much better supplied with steam, 
thas proving that in adopting oway’s tubes there 
wasa saving of coal. ere were various kinds of 
self-acting mechanical stokers, and seven mechani- 
cal stokers, toa by Butcher, bad been adopted 
at Segbill. They were adopted not so much to save 
labour as to enable duff coal to be used; and it was 
found that with these stokers and nany duff coal 
steam was gota t deal better than with a rongber 
class of coal and hand-firing. There was no doubt 
that the more regularly coals were put on to a fire 
the better it was, and if they large coal no 
benefit was got from the nterna pari of it, but 
amp from the outside. Duff was used at 
Seghill, and there was a reduction of something like 
5cwt. a day, and the boilors, seven in number, were 
now raising the same quantity of steam witb'a less 
quantity of coal, which was a great consideration. 
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AR Cheques and Post-ofice Orders to be made Payable to 
J. PassMORE EDWARDS. 

%% In order to facilitate reference, ete pact pire Phi se 
speaking of any at ings ee will oblige by 
mentioning the number of the Letter, as well as the page 
which it appears, 

*I would have everyone write what he 


much as he knows, but no more; and 
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6DELPHINI—PORTABLEEQUATOREAL 
—THE PLANET JUPITER-THÐ HAR- 
VEST MOON-THE SATELLITES OF 
MARS-—ANTIQUITY OF MAN-THE 
LAND QUESTION —THUNDER AND 
LIGHTNING — “NAVIGET ANTICY- 
RAM.” 

14707. As I do not sess a copy of the 
B. A. C. of Stars, which is Mr. tor’s 
authority for the star magnitudes employed by him 
in his Atlas, I am unable to inform Twenty 
Hours (query 33604, p. 535) whether è Delphini 
there appears as of the 4th magnitude or not. If, 
however, it does, it is certainly erroneously estimated, 
inasmach as it is really a small 6th magnitude star, 
and is so designated by Argelander, and in the 
Greenwich Seven- Year Catalogue.“ Its insertion 
then in Proctor's Atlas as a 4th magnitude is due 
to a mistake; but whether such mistake was made 
by its author, or whether it is referable to his 
original autbority, I am unable (for the reason I 
have given above) to say. I may add that ever since 
the appearence ok Twenty Hours’ query, a week 

o, I have made a nightly attempt to see Del- 
phinus—but in vain ; a dense mass of cloud having 
persistently covered the sky before it became dark 
enough to see small stars. Verily, practical astro- 
nomy is pursued under difficulties in our charming 
English climate ! 

If ** Athelstan ” (query 33641, p. 535) will take the 
trouble to hunt through the indices of volumes 
of the ENaLIsH MECHANIC he will obtain a mass of 
information on the construction and use of nearly 
every form of Equatorial Mounting there is. As to 
the use and adjustment of the Equatoreal, if your 
correspondent will refer to Vol. „ pp. 551 and 
629, he will find a couple of articles, in which I 
treated of them in as simple and perspicuous a man- 
ner as I was capable of doing, by the aid of 
which I would fain hope he would succeed in adjust- 
ing his own instrument with all needful accuracy. 

Since writing paragraph one above I have suc- 
ceeded in getting a glimpee of the heavens, and 
availed myself of the opportunity to scrutinise the 
planet Jupiter, of which I ap a sketch. I have 
made it for the purpose of inviting the attention of 
my brother astronomical co ndents to a 
remarkably sharp, clear, and well-defined white 
marking, like a satellite, at present visible on the 
planuet's dise. The drawing was made on the night 
of August 8th at 11h. 40m., G.M.T., with a power 
of 160 on a 4łin. achromatic. | 

Will Mr. Lecky (letter 14682, p. 547) forgive me 
for saying that he is mistaken with reference to the 
abeence of any mention in astronomical works of the 
fact that the Moon rises nearly at the same hour for 
several days during one part of every lunation? For 
a reason, needless to be specified, I am writing this 
letter even more hurriedly than usual, and have 
therefore no time to hunt systematically through my 
own books; but, taking a few from their shelves at 
random, I find a description of the phenomenon 
under consideration in Christie's Astronomy 
(S. P. C. K.), p. 49; Loomis’s ‘‘ Treatise on Astro- 
nomy,” p. 115; Sir Edmund Becketts Astronomy 
without Mathematics’’ (5th edition), p: 134; 
Brinkley's Astronomy (by Stubbs and Brũn- 
now), p. 111; ‘‘ Chambers's Descriptive Astronomy, 
p. 87; Hind's Solar System, p. 44; and Proctor’s 
** Moon,” p. 156. If my memory serves me, the fact 
is mentioned in several other books, but I have 
positively not an instant to consult them just now. 

I think that Mr. Symes (letter 14683, p.. 547) 
might find some easier and more plausible explana- 
tion of the passage in Lecomte than that afforded 
by the supposition that the recently-discovered 
satellites of Mars were really seen towards the end 
of the seventeenth (not ‘‘sixteenth’’) century. I 
would suggest either that (lst) Mars may have been 
observed when in a part of the sky full of small 
stars: or (2nc) that because satellites were known 
to revolve round the Earth, Jupiter, and Saturn, 
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therefore the author jumped to the conclusion that 
every member of the solar system was furnished 
with one er more of such attendants. 

It is a pity that people rush into print without the 
most rudimentary acquaintance with the subjects on 
which they presume to give an opinion. ‘‘ So far 
(says J. A.,“ in letter 14688, p. 550) as our ex- 

rience is capable of furnishing data for calculation, 
it is seen to be quite possible that man may not 
have been an inhabitant of the Earth for a longer 
period than the Bible assigns to him!’’ Is it pos- 
sible, one is tempted to ask in wonder, that your 
correspondent can never have heard of the results 
of the explorations in the Cavea of the Dordogne, 
at Settle, by Mr. Pengelly at Kent’s Hole, near 
Torquay, of. the excavations at Neanderthal, Engis, 
and Mentone? Does 55 eo be, be Pa ; 1 Man 
was contemporary in England wi ippo- 
potamus at a time wheu as yet the English Channel 
was not, and when what are now Germany aud 
Norfolk were conterminous? But I mene multiply 
such questions almost ad infinitum without adding 
anything to the force of an appeal to a man who 
would seem never to have opened a single book on 
the subject on which he delivers so calm and confi- 
dent an opinion. 


` The thoroughly plain, common-sense letter (14699) 
on p. 553, si a | “ Ruin, has sent me back to the 
one in which the controversy originated (I mean 
14596, p. 470), and I am as much surprised as 
“ Ruin” himself at the sophisms with which it is 
filled. When will ‘‘ Pioneer” and others learn that 
most rudimentary fact in all political economy that 
when two men are bidding for one article—be it an 
acre of land, a cottage, a sheep, or a pair o 
scissors—the price of that article will go up; but 
that when one man has his choice of two articles 
then their price will go down? The demand for 
building lots in the neighbourhood of towns in- 
creases almost hourly, and, merely as a matter of 
course, their value rises. If (says Pioneer) 
“ the wages of the working classes are 40 per cent. 
better than they were some 40 years ago, while house 
rent, local taxation, and the more necessary articles 
of consumption have been advanced in the same 
proportion, where are the advantages gained by the 
wages-receiving portion of the community?’ The 
naiveté of this would be amusing if it were not 
really pitiable. It amounts to nothing more nor less 
ee ag m 5 m honid os 
pro special legislation, an every 
else—be he landowner, butcher, or what aot akou 
be compelled to sell whatever he may deal in an 
live by to this favoured class; which is itself to fix 
the rate at which it chooses to pay, as well as that 
of its own remuneratiou. “‘ old and well- 
established union of British landlords ” exists only 
in the imagination of your correspondent. Twice 
within the last few years have I been outbidden in 
the auction-room for land adjoining my own, which 
I wished to buy; and, as it happens, in case 
the purchaser could scarcely write his own name! 
In the case of one of the pee of land (a 16 acre 
plot) I actually offered with my own lips one-third 
more than the value set upon it by two professional 
land agents, outbidding my own agent in the room, 
who dared go no further; and yet, as I have said, 
it fell to a man who could scarcely write or spell. 
There is perpen | to hinder any working man from 
owning land of his own but the tyranny of bis union 
and the necessity of muddling himself for the good 
of the house where it meets. To talk of a 
‘ monopoly in land ” (in any other sense than that 
in which a monopoly exists in mutton, trou- 
sers, four-wheel cabe, or tea) is to utter childish 
nonsense. 

Observer (query 33728, p. 560), may calculate 
tbe distance at which the electrical discharge 
taken place by reflecting that at tho freesing tempe- 
rature (32° Fahr.) sound travels at tho rate of 
1,093ft. per second. Inasmuch, however, as this 


Abolished in order to stimulate industry.” 


f put a stop to al 


has | for them (the brooma), or make 
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velocity a 


ugments at the rate of some 2ft. for o 
degree of the pal 


centigrade thermometer, he may, as a 
rough and ready rule, multiply the interval in 
seconds elapsing between the appearance of a flash 
of lightning and the sound of ite concomitant 
thunder by 1,125. Thus suppose that we see a flash 
of lightning, and at the of 6 seconds hear the 
thunder, then 1,125 yards x 6 = 6,750 yards, or 
rather more than a mile and a quarter. 

The origin of the phrase, “ Naviget Anticyram ”’ 
(concerning which H. P.” puts query 33729, p. 
560), was this. There were two towns called 
Anticyra in Greece, both famons for the hellebore 
which grew there; and it was an ancient supersti- 
tion that hellebore was a specific for insanity. 
Hence the proverb which has recentl i 
notoriety from the perfect taste with which it was 
quoted. 

A Fellow of the Royal Astronomloal Society. 


NEBULAR HYPOTHESIS, AND LAND 
QUESTION. 

[14708.]—IN reply to J. A.” (14688), I may say 
that I find the ratio of the moon’s perigee to the 
apogee ought to be very nearly as 1 is to 7, instead 
of being nearly a ratio of equality, which, in fact, 
it is. Also, it may be remarked that, since the 
orbit of Encke’s comet lies wholly within that of 
Jupiter, if the sun had ever extended as far as 
Jupiter, the comet must have formed part of it, or 
it would var where it u oot. oreover, ad 
ecoentrieity being very great, it very easy 
show that if it had been detached from sun, it 
must have had an initial velocity less than that of 
Jupiter; or, in other words, that the sun in con- 
tracting from the size which it had when Jupiter 
was detached, diminished instead of in its 
velocity of rotation. 

„The monopoly of land ought to be 8 ever 

says 
Pioneer N There is one branch of industry. 
however, which, instead of being stimulated, is 
neste or prevented, and that is the cultivation 
of land. To occupy land at all is to monopolise it. 
The man who occupies the smallest cottage en 
monopolises it as much as he who occapies a thou- 
sand acres. He will not let other people per 

tatoes in it, er come to cut his cabbages ¢ in short, 

e monopolises it, and small blame to him. As to 
the question, however, as to whether there ought to 
be a limit to the quantity of land which an indivi- 
dual should be allowed to monopolise, there is cer- 
tainly much to be said on both sides; but however, 
desirable it may be in itself that a person should be 
prevented from holding more than a certain quantity 
of land, it bas always been found, by the Romans 
and others who have tried it, to be practically im- 
possible to do so. But as to those who practically 
act upon the suggestion ok Pioneer,” and try to 

monopoly of land, they certainly 
are anything but desirable neighbours, especially 
when the pears are ripening. W. G. P. 


THE LAND QUESTION. 

[14709.)—Is ‘‘ Ruin (14699, p. 553) quite certain 
that he clearly conceives the question with which he 
deala? One thing is quite evident that he has not 
touched the question. Mr. Mayer asked a most 
pertinent and reasonable question. If it bo true 
that the cost of erecting houses has been doubled 
in a certain period, and that the cause of this increase 
is the extra w paid for labour and the less 
amount of work done by the labourers, it is surely 
ible to show the fact, and to indicate the direc- 
ions in which this increased cost is expended. To 
say it is simply a fact that a house of any given 


d | size does cost nearly twice as much as it did about 30 


years ago does not furnish this evidence. The 
offer of such a statement as proof does not justify 
the person who so misanderstands the nature of 
evidence in remarkirg as to the querist, ‘‘ When be 
asks me to prove them „ be simply does not 
know what proof is.“ statement itself may be 
true or false; the fact that many builders have 
made it when fighting a question between masters 
and men does not make it either. 

Suppose, on the other hand, some one asserts 
that landlords have increased ‘their rentals so that 
the increased cost of living bas nevessitated a great 
increase in the wages on which to live, and in the 
price of materials, and that for this reason houses 
cannot be built for less than double the cest 30 
years ago. One assertion is worth as much as the 
other till detaile and facts prove their relative 
worth. But I do not mean to take up that general 
question just now; I only mean to pull Rain’s’’ 
letter to pieces a little. 

I do not quite understand the train of thought 
which underlies the opening sentences comparing 
the stolen land and brooms, so I go straight to the 
question, Did any human being make the materials 
es and cows, oxen 
and sheep and corn?’’ To all this the answer is clear : 
Man does make them all. They exist in their preseut 
numbers and conditions only because man s 
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and intelligence have been expended in producing if you will. How on earth can any one have any | than it was worth when done (now a usual thing), 
them. The land itself (except where retrieved from | right to the land, which neither he nor anybody else | so I am not likely to repeat the experiment, as | 
the sea) is in no manner of way the product of | made? It is true he might have bought it with his | shall lose less by letting the remaining land lie idle. 
man’s labour; its improved value is; but unfortu- | own money, and, to such an extent, he has a right The short hours and high wages are, to moet ob- 
nately the return for that is claimed and enjoyed | to it, in the sense that a man who takes a lease of | servant men, not only sending up house rent, but 
mainly by those who have dons nothing towards the | a house may be said to be the owner of the house; | many other things to an unfair value; to the injury 
creation of it. but the land belongs to the nation—the Romans, | of the working men themselves, and sapping the 

The confusion of thought is very common which until the Saxons and others turned them out. very foundations of England’s prosperity. Man did 
underlies the next question, in which the 3 per Cent. | Formerly the king did almost as he liked with it, not make the land any more than he made many 
Consols are mixed up as on an equal footing with | but the people have altered that. Isn't it amusing other things which he enjoys, but if he bought or 
land, for which they are continually being ex- to have a man tell you that you imagine people get | came honestly by it, the possessor has the same right 
changed.” This sort of argument is generally | land without paying for it. and then, with a clinch- to it as Pioneer or S. Mayer have to anything 
employed by people whose minds cannot pass from | ing tap of a hammer—‘‘ Such nonsense as that is | they possess. If they want land there is plenty to 
aurfaces to foundationa, or whose interests incline | beyond answering!“ Ruin“ asks whether any | be had any day in England or Scotland for a fair 
them to maintain existing class institutions. But human being made the materials for the brooms? | price, and if not cheap enough here there are still 
the fact that a thing has been bought and paid for | The materials would have been of very little use | larger tracts in our colonies. When they barve 
pives the buyer no perfect right to the thing bought. | without the ‘‘ subtle brains and lissom fingers to | bought it I hope they will not live to see the time 
He buys nothing except the rights of the seller. | utilise them, and I believe even corn won't grow | when some one else will share it with them without 


This is obvious natural equity, and furthermore it | unless the land is tilled. “ Ruin” saya that God paying for it. Looker On. 
is the general 1 of 3955 exert where, for j did pes aS LA eo Consols.’’ No, 

general convenience, bon&-fide purchase or a given | neither did He make the land laws. P F LAND AND ARCI 
duration of possession constitutes good title. In| I am sorry that I mis understood Ruin about MONTERE or HOUSES. ae 2 


this particular matter, however, the idea of purchase | the Berlin peace, thongh, as he has been amused, he ü a z 
is only used to confuse. The question really is, | will probably overlook it tbis time. I thought he (14712. |— PIONEER (14596) says that when 
whether certain rights claimed by the possessors of | meant that the Berlin peace was to do workmen the working classes were prosperous no class 
land are just rigbts, are desirable to be maintained | good, whereas it seems all he meant was that it will grudged that prosperity more than the land pro- 
for the general benefit, or whether they are encroach- | stimulate trade. Iam not a“ defender of strikes,” | prietors. There is a saying in the manufacturing 
ments on the general rights of the community, and | nor have I made the rash assertion that the depres- | districts of Lancashire and Yorkshire that those 
ought to be resisted and perhaps put an end to. sion in trade was due to the Russo- Turkish war, and | Tho most grudge the workman’s prosperity are most 
When Ruin,” on the faith of his own delusion | I do not believe that the peace will benefit trade | often found amongst those employers who have 
as to the value of his buying and selling argument, | at all. Trade was already reviving before the seoret risen from the condition of working men. I think 
ventures upon saying such nonsense is beyond | treaties with which the Lion now does business were Such et Cot nons are purely matter of opinion, and 
answering, he runs some risk that other people | made known, and at any rate the war can have had | 98 858° Pioneer embraces that which best suits 
will conclude that he is unable to perceive what it is | nothing to do with depression in America, where it) his views. Tam surprised that there should be snch 
he has attempted to answer. Perhaps he does not has been much worse than here. So trade will grudging, fora little examination would show that 
know that his next question is likely to be worked | revive, as it has revived before after periods of de- the same cause determines the prosperity of the 
out ere long; probably he thinks that the idea of | pression, and if we do not recover it all, it will be workman, the employer, and the landowner, and all 
passing a law that no one should hold more than | simply because the Chinese, &c., have found ont are under the influence of that inexorable law of 
a fixed quantity of land is a mere Utopian dream. | English cotton stuffs, and the Australians don’t like supply and demand. Pioneer“ laments that the 
At a day coming, and probably not so far off as | the hardware that modern manufacturers send them. | Pries of building lots in the suburbs of thriving 
most people suppose, these questions of land tenure Of course your correspondent “' disdains figures, | little towns in the north of Sootland is now more 
will become the leading social and political subjects. as I said he appeared to do, p. 522. He makes a than three times the price paid during the past 8 
At the other side of the world that day is at hand, | statement that he cannot prove, and then when | years. If “Pioneer had been the fortunate and 
and I think it nearly certain that before many | challenged he goes off at a tangent, with some euch undisturbed possessor of a few of the said lots I 
years are paseed this restriction will exist; at all | fine sounding platitude as things are not less true wonder whether his lamentations or his rejoicing: 
events the way to it is entered upon, for in the | because they have been said before.“ Ruin“ would have preponderated? He says that Highland 
colony of Victoria differential charges are now | stated on p. 500 that everybody knows that the glens have been depopulated to make room for the 
made upon holdinga beyond certain limits, and it is | chief reason why honses cost twice as much as they red deer, with benefit in respect of rents to the pro- 
the determination of the people to endeavour | did 30 years ago is that the workmen do less work | Prietor. I think such a change would he attended 
to keep the ownership of the land in the hands for the same wages than they did then.“ To my | With pecuniary loss. d 
of its actual occupiers, on a principle similar to | request for proof in figures I get a reply from your On this and similar subjects much has been eai 
that aimed at in the distribution of the lands of | correspondent, who is “amused at my anger,” that | that would have been better unesid. an 
Pnlestine amongst the ancient Israelites. when I ask for proof by figures I do not know | Pioneer speaks of the old and ie 
The work of any individual forms but a small | what proof is.“ I see that the twice as much | union of British landlords Can he prove t 
part of the motive forces of the world, but I feel | is modified into“ nearly twice as much.” I neither | existence of such union? l th 
pleasure in the thought that I had something to do | covet my neighbour’s house, nor his want of And I notice that S. Mayer (14652) advoontes 5 
with sowing the seeds of this movement, for the | honesty; but I have a strong conviction that a making of a law limiting the amount of agra 
same doctrines which I have set forth in these pages | house of any given size took no more bricks to build | held by any one person. How will he frame his law 
I did my beat to spread in Victoria 25 or 30 years 30 years ago than it does now—unless the makers of limitation, and how will he enforce it? And, as 
ago. It is very interesting to see how most of the | have reduced the size of bricks; it took no more | land is only one form of wealth, he ought, in common 
great questions which are so vehemently debated | timber, no more nails, so that it is an easy matter | Justice, to likewise limit the acquisition of wealth in 
here, and as to which we hear so many guesses and | for any builder or other person of experience to all its other forms. All such ideas are impracticable 
prognostications, are quietly put into working in a | demonstrate the truth of his assertions by the testi- | and mischievous so far as they distract the attention 
land peopled by our own race, but unencumbered, | mony of figures. i of working men from other more feasible and bene- 
as we are, by the monstrous weight of the past, and | If a £300 house now costs £600 to build, it is | ficial measures. Ido not approve all tho aar 
the social system it has called into existence. certain that the men who make the bricks, the men laws relating to land and other properties. I thi 
I should like to tackle * Ruin” on the Berlin | who cut the timber, the men who fashion the nails | if a penny receipt stamp be sufficient to legate | a 
peace, but it will not do. That peace, or rather | give less work for the same money than they did 30 | £1,000 transaction in wool or other merchandise, 
the principles that led to it, is really a part of the years ago, or the sellers of the bricks, timber, &c., | it ought also to be sufficient for the same amount 1 
great struggle of the age. We see in various ways get the 2300 that bas to be acconnted for, and land. Then, as to the law of primogenitare, 
vast efforts being made to maintain and restore old | we cannot accept the mere ipse dixit of bnilders and | incline to the opinion that it operates pi J, 
traditions and the might of the priest, the baron, others that it has been apent in wages. To help although I have been told by a gentleman t 
and the throne—the old powers whose strength is | your correspondent I have taken the trouble to resided in France (where the law gives the youre, 
paesing away to the people—the power of the coming | inqnire as to bricks, and find that the maker waa | daughter an equal right with the eldest son) 
time. Now, too, as in the middle ages, these seek | paid 30 years ago 4s. 6d. per 1,000, whereas he now their system divides and subdivides the land aee 
the aid of the lower strata of the people in their | gets 6a., and for best quality as much as 7s. 3d. per | many small portions that he regarded their sy 
struggles to enslave the whole for the benefit of | 1,000; but bricks are now considerably more than | 88 worse than ours. On this point I wish for mort 
their class interests. Now, too, as of old, they will | double the price prevailing about 30 years ago, and | information before forming a conclusive o 
find the new and rising power too strong for them. | the chief reason is not that the workman does | cannot see that this land question affects $ o welfare 
The rising tide is made up of many a rushing less work for the same money. The fact is, that | of the working man to the extent that age 
wave, which appears to draw back and lose ground, | wages have risen with the general rise in prices, and | thinks it does, nor can I see bow any further On 
so, whatever the momentary aspect of things, the | workmen know very well that they are no better | legislation can materially advance science, zun, 
steady course of history shows us the gradual | off than they were before; but what your corre- industry, or revive trade. Whatever tends to i 
growth of liberty and the progress of the general | apondent has lost sight of is the fact:tbat prices rose revival aud maintenance of trade is of the ma 
and individual rights of Man as against the class | before wages. The owner of the brick-earth gives | importance to the working man, and the subject 15 
interests of those who represent his ancient | less of it for the same money than he did 30 years one to which he and others will shortly hare t 
enslavers. Sigma. ago, but no one thinks of blaming him or of calling | devote their earnest attention. One of ap “pe 
him a fool i but when working men are asked to quenwons of 1 ar 18 Dr to oo Oa | 
= ; return to low wages they should have some security | goods. certain class Of men Dav’ 1 
10 PARS ea 5 sit 155 that low prices will immediately follow the reduction. | preached up that free trade was a panacea Orel 
courtesy in mg one Can. Eom 8. Mayer, | the ills that trade is linble to, and that if we 
that your correspondent ‘‘ Ruin . 553) should . yor. d 


have measured out to us rather more invective than one 15 es Bela e pa —— f 
argument. For myself I should be quite content if | 14711. T truo and sensible letter of Ruin” i W. H. B. 
your correspondent would only set out to reach the | (14638, p. 500) is not quite so easily proved to be 
truth, for if our ways of reaching it differed, we |a mistake as S. Mayer (14652, p. 522) seems to 
might be able to agree when we arrived there. | imagine. I can quite bear out from experience, and 
„Ruin says that I ‘‘think it makes a difference | so can ary one who has had any—and prove it, 
between coveting and stealing land and brooms, that | too—that buildings now cost twice what they did 
no human being made the land, but one did make | 30 years ago, and that entirely in consequence of 
the brooms; and he asks whether I ‘‘ maintain the | higher wages for less work—directly or indirectly— 
right to steal?” It will be time enough to answer | and if the land could he had for nothing it would 
sach a question when your correspondent points out | make no approachable difference in the country 
where and when I bave supported the idea that any | when either Pioneer“ or S. Mayer may get land 
one had aright to steal the land, or anything else. | to build a cottage almost as cheap as the brooms. 
Such sentences do but serve te cloud the judgment |I know and have bonght land from one of the 
of muddie-beaded mortals. aneered. at- noblemen, who, to encourage building, 
Every lancholder in the eountry is only a sort of | has sold it for a merely nominal price, but his object 
leaseholder from the Stete—a perpetual Icasebolder, | was defeated by my having to pay more for the work 


HN PREPARATION OF BOTANICAL 
SPECIMENS FOR HERBABIUM. m 
14713. So much misunderstanding selene 
as to the proper method of collecting un 155 
specimens for an berbarium that perhaps ® 
words thereon may not be without interest. 

The entire work may bedivided into three arch 
(i) Collecting; (ii.) Drying and Pressing; 
Mounting. la be 

(.) Collecting the Specimens.—Care shou ne 
taken, in eelecting a plant, to choose u speci’ | 
perfect as possibla, those which show any derm. 
from the typical plant being avoided. When 
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cable the whole plant, root and all, should be taken, 
to allow of its careful examination. Specimens 
should not be gathered, if possible, while they are 
moist from dew or rain, as they cannot be so well 
preserved. 

Instead of placing the specimens when gathered 
into a loose tin case, it is better and more con- 
venient to subject them at once to a slight pressure. 
For this purpose a light, strong portfolio is made of 
the size adopted for the specimens (l4in. x Qin. 
will be found convenient), and arranged so that it 
can be made larger or smaller in bulk, as desired, 
the ends being left open. It is provided with a light 
strap, 80 that it may be carricd over the shoulder or 
back. On starting for a day’s excursion the portfolio 
contains a number of simple sheets of common news- 
paper, cut to the requisite size, and a piece of thick 
cardboard, the object of which is simply to separate 
the sheets of paper which contain specimens from 
those which are free. Having gathered a number of 
plants the portfolio is opened, a sheet of paper re- 
moved to the other side of the pasteboard, a plant or 
plants placed between it, and this continued until all 
the plants are disposed of, when the whole is 
strapped up again. By this means the plant is 
immediately subjected to some pressure in its 
freahest state, instead of being first pressed after a 
long, and perhaps hot day’s work. 

(ii.) Dryiny and Pressing.—On returning home 
the specimens are properly arranged, and, if very 
moist, removed to a fresh sheet of newspaper, and 
then placed in the press. Mistakes often arise with 
beginners as to the amount of pressure required. In 
reality a slight pressure suffices, it being as impor- 
tant to dry the plants thoroughly by exposure to 
the sun or air. The best kind of press is one known 
as the wire press, and consista of stout wire 
network mounted on a stout wire frame. The size 
must, of course be the same as that chosen for the 
specimens, and it has been found that the network 
is best made of No. 14 or 16 iron wire, with fin. 
meshes. Tha frame must be stiff enough not to be 
easily bent, and two or thrce strengtheners of stout 
wire may be fastened across it to avoid twisting. The 
top and bottom of the press are made precisely tho 
same, and are wholly unconnected with each other. 
To absorb the moisture given out on pressing 
common blotting or filter-paper of the proper size is 
employed, which is lightly sewn together in parcels 
of three sheets. The plants are to be placed in the 
press between the sheets of newspaper, each sheet 
lying between two parcels of the blotting-paper, and 
the whole tightly bound together with a piece of 
small cord kept for the purpose. If this is properly 
done it will be found to give quite sufficient pressure. 
Aftor staying in the press for 24 hours (more or 
less) the specimens are to be taken out, and laid 
separately in the sheets of newspaper in an airy 
room for 12 hours to dry, the blotting-paper being 
also hung ont on a stretched string. This drying 
must not last longer than about 12 hoars, or the 
specimens will become warped and cockled. They 
are then returned to the press as before, and the 
pressing and drying repeated. The smaller speci- 
mens will by this time be finished, the more succulent 
ones will require further treatment. The chief thing 
in the whole process is'to observe regularly the change 
from drying by pressure to drying by exposure to 
the sun and air, and that during the pressing free 
access is allowed to the air. 

(iii.) Mounting.—The drying process having been 
finished the specimens are removed from the news- 
paper, the earth beaten from the roots, and then each 
specimen mounted on a sheet of white paper of the 
chosen size, by placing little strips of paper over the 
stem or other unimportant parts. At one bottom 
corner the name may be written, as well as the date 
and place of gathering. 

This method of preparing botanical specimens has 
been used for some time by many eminent, German 
botanists, and has been found to give far better 
epecimens than any other. Delicate tints, which 
were nearly always lost by the older methods of 
pressing, may be preserved for years, and the plants 
bave a much more natural appearance than when 
dried by a stronger pressure and without access of 
air. 


Hofwyl. V. V. 


ON THE APPLICATION OF THE GAS 
ENGINE AS A MOTOR FOR STREET 
TRAM-CARS. 

[14714.— BEAVER' (No. 14669) somewhat dog- 
matically states that the gas-engine in its present 
form is anything but satisfuctory;“ that he has a 
notion that gas as a direct agent is a mistake, and, 
if used at all, it must be as an agent to compress 
air; and, without having shown any proof of his 
statement, he proceeds to describe a somewhat com- 
plex arrangement of three cylinders, for the sole 
purpose of compressing air to be used in the pro- 
pelling engine. Iam not practically intimate with 
the gas-engine, but I know of two cases where 
stationary steam-engines have been taken out and 
pas-engiues put in, to the satisfaction of the owners, 
being feund less troublesome and more economical 
than the steam engines taken out. And I notice that 


the new silent Otto’’ ia advertised as always 
ready to start at full power at once on the gas being 
lit.” These good qualities, together with the great 
advantage of dispensing with the boiler, &c., in- 
duced me to think that the gas-engine held out the 
prospect of its being pre-eminently adapted for the 
propulsion of strect tram-cars. I shall be glad if 
“ Beaver” will give more minutely his reasons for 
regarding the gas-engine in its present form as so 
unsatisfactory for tram-car work when it is so very 
satisfactory for stationary purposes? Perhaps 
others who have had practical experience with the 
„New Oito ” will give their opinions for or against 
its use as a car motor. 

Since writing 14595 I bave noticed an article in 
the ENGLISH MEcHnANIC, No. 632, p. 173, which 
says that in 1869 a bill was presented to Parliament, 
proposing to supply Birmingham with heating gas 
at 6d. per 1,000ft. This shows that the gas-engine 
can be worked ata cheaper rate than I estimated. 

W. H. B. 


TELEPHONE AND LIGHTNING. 

{14715.;—Durina the violent thunderstorm of 
last Sunday (August 4) I listened through the tele- 
phone expecting that I should hear something. I 
sat near a window so that I could see when there 
was a flash of lightning. After listening for a short 
time there was a flash and a distinct click of the tele- 
phone, and when there seemed to be a donble flash 
there was a double click. To make sure that I was 
not mistaken, I asked some one else to listen, and he 
also heard the click. After some while the storm 
passed over, and I could no longer see the flushes ; 
neverthelass I heard the click on the telephone, and 
after several seconds the thunder. I tried to find the 
distance of the storm by the number of seconds be- 
tween the click and. the thunder. One was 12 
seconds, which would be about 2} miles. 


Oxford. B. Bnooks. 


“D. H. G. s COTTER BAR AND DOUBLE- 
EDGB TOOLS. 

[14716.]—Some time since I sent a query to the 
ENGLISH MECHANIC asking for information respect- 
ing the above-named contrivances, but as no reply 
except a short one from J. L.“ has yet appeared, 
I venture again to ask ‘‘ D. H. G.” for more light. 
Oar kind contributor haa given us some most valu- 
able articles on what I may term the subordinate 
parts of a lathe, and I think a few papers on slide- 
rest tools would now be very acceptable. I have 
read very attentively the articles which D. H. G.“ 
sent more than a year ago, and bave endeavoured 
to put into practice the principles therein laid down, 
but the information is not sufficiently complete to 
enable any one to successfully apply the double-edge 
tool. No tables are given as to what angles the 
facets are to be ground, and I presume a special 
form of tool-holder is necessary to set the pointe with 
exactitude. I hope D. H. G.” will kindly send a 
sketch of the tool-holder he finds moat convenient. 


I think I remember having seen a table of angles 
in the Lathe and its Uses, but I have not, at 
present, access to that work. 


It is a long time since I first came across some re- 
marks on the double-edge form of slide-rest tools ; 
they were communicated to the ENGLISH MECHANIC 
in its earlier days by a correspondent, who, I think, 
wrote under the nom de plume of;“ Virginian.” But 
I did not give the subject any particular attention 
until I met with tha articles by “D. H. G.” In 
common with many other readers of this journal, 
I should like to give the system a fair trial, and 
trust that our kind friend will give us another instal- 
ment of his Principles of Slide- Rest Practice as 
soon as possible. Orderic Vital. 


CIRCULAR STEEL CUTTERS FOR 
MILLING MACHINES. 

14717.]—THESE are extensively used for facing or 
shaping iron and brass. The smaller sizes used for 
wheel cutting and other eperations do not occasion 
much difficulty. They should be hardened in oil, as 
they are then less liable to crack and warp. They 
reqnire to be frequently sharpened, for which they 
should be softened and annealcd, and either dressed 
with a file or the teeth slightly recut in the machine 
in which the cutters were formed. When the cutters 
are made of one circular block of steel, exceeding 
Zin. in diameter, the risk of cracking and warping in 
the hardening becomes very great. This risk is 
somewhat lessened if the soft cutter is well annealed 
before the final or finishing cut for sharpening is 
given. This annealing will be found to havethrown 
the cutter a little out of truth, showing that cast 
steel, even when in a soft state, is under some 
degree of tension. 

Circular cutters, upwards of 3in. in diameter, are 
sometimes made in segments, bolted either to a face 
plate or between two flanges; a broken or faulty 
segment may thus be replaced without sacrificing the 
whole cutter, which must be the case if made in one 
entire piece. Anengineer, who made extensive use 
of rotary dentated cutters, explained to me his 


method of making them up, which was as follows: 
—The teeth were punched out of sheet steel of suit- 
able size and form. In the larger blades or teeth a 
circular hole was also punched midway. The cutting 
edges of the teeth were next sharpened, all to the 
exact shape, and chamfered by means of a smooth 
file. The similarity of each edge being insured by 
clamping the blade between two hardened steel tem- 
plates or guide blocks during the filing. The blades 
were then bardened, and afterwards polished on both 
the flat sides on a revolving tap. They were next 
tempered to a straw colour, and coated with tin in 
the following manner :—They were just dippéd for a 
few seconds separately into dilute hydrochloric acid, 
and then plunged, while still wet with the acid, into 
a ladie of molten tin, the surface of which was 
covered with tallow. The acid was used to remove 
the film of oxide produced by the tempering, which 
would otherwise prevent the union of the tin. The 
blades were then all arranged in a mould, having 
notches or grooves to hold all the cutters in exact 
position. Hard pewter, type metal, or other alloy is 
next poured into the mould, which unites with tho 
tinned surfaces of the cutters, and combines them in 
one solid block. The object of punching a hole in 
the larger blades was to obtain a continuity of metal 
near the circumference, serving as atie for uniting 
them for heavy work. These cutters were thus 
made up with great facility, ard in order to 
sharpen the series they were merely melted out of 
the block and applied separately to the grindstone or 
lap, the whole series then replaced in the mould and 
recast. F. H. Wenham. 


DECOLOURING DIAMONDS. 


[14718.1—CAaw any of your readers give informa- 
tion as to the chemical agents used in decolouring 
diamonds? In the specification of a patent obtained 
this year by M. C. Riballier, of Paris, I find that 
tho“ invention consists in excluding the air from 
the operations. The patentee says: — It is known 
that the greater part of brilliapts havea yellow or 
grey tint, which considerably diminishes their value 
White brilliants being the most récherché and the 
dearest, all means tending to decolour tinted 
diamonds have been considered of great interest. 
Several processes have been tried with this object; 
they have generally consisted in putting the diamond 
in an Ordinary crucible with 3 chemical agents, 
and heating them together to a high temperature. 
The decolouration has never been produced, but the 
surface of the brilliant only has been attacked. My 
invention has for its object a proces: of decolouring 
tinted diamonds, whereby can obtain from 
coloured diamonds white brilliants, the surface of 
which is in nowise altercd, and of which the bril- 
liaucy of the facets has lost nothing in the operation. 
My process consists only in operating in a closed 
vessel protected from the external air, contrary to 
what has been done up to the present time in treating 
these matters in an open crucible placed on a 
furnace heated by gas or charcoal, simular to those 
which are employed for heating precious metals. I 
place in a crucible the brilliant and the chemical 
agents used until now, protecting them from the 
air; then in a place equally deprived of air I cover 
up the crucible, andI lute it hermetically, heating 
the whole then in any furnace, and by one of the 
ordinary processes in use—gas or charcoal—the 
desired result is obtained. Lastly, it is indispensable 
to allow the whole to cool ually and regularly.“ 

I gather from the above that the process as hitherto 
carried out has not produced eatisfactory results ; 
but that M. Eiballier has discovered a method of 
removing the objectionable colour from diamonds, 
simply by heating them, in company with certain 
agents, in receptacles from which the air can be ex- 
cluded. I should like to know the names of the 
strong chemical agents alluded to. 

H. Vandermat. 


COMPOSITION AND WORKING OF 
ALLOYS — APHIDHS — PATH FOL- 
LOWED BY LIGHTNING. 


14719. Mar I suggest that the practical value 
of the articles on the composition and working of 
alloys would be much increased if the respective 
fusing temperatures of the different alloys mentioned 
were given P 

I have just got some of the Aphides Suchus 
Lanigerus on the lareh; they are not in large 
numbers, and as far as I can see, have not done the 
young shoots on which they are any harm, which 
surprises me, as they injure apple trees very much. 

On a Sunday afternoon about a month or six 
weeks ago I saw during a thunderstorm the light- 
ning three times strike upwards from the earth to a 
dark heavy cloud. On the last occasion on reach- 
ing the cloud the light became excessively bril- 
liant and dazzling, and very white. I have seen 
this several times before. The lightning which is 
sometimes seen on fine winter’s nights, and is unac- 
companied by thunder, I have sometimes seen go up- 
wards from the ground, and there is one place, where 
there is a clump of trees on a slight knoll in the 
middle of a field nearly surrounded by trees, 
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where I have frequently seen this. The lightning 
seem go up from the trees, and I have often 
thought tbat if there were a long pole in the centre 
of the clump, or a sphere, that St. Elmore’s fire 
would be probably visible on the top of it. 
G. J. E. 


TELESCOPES. 


{14720.J}—I FEEL diffident as to whether the jot- 
tings of a mere amateur telescopist in this far-off 
corner of the world will be deemed worth insertion 
in the columns of the ENGLISH MECHANIC, but the 
wide circulation of your paper will doubtless place it 
in the hands of many in the same situation as my- 
self—that is, with large desires but small means, 
and moreover far removed from where almost any- 
thing can be procured for money. 

My telescope is a 3in. achromatic, of 47in. focus, 
and, so far as I can judge, of very fair quality. It 
was at first mounted onan ordinary table tripod, 
which I very soon got dissatisfied with, and deter- 
mined to supersede by an equatorial mounting, how- 
ever rough, provided it were steady. 

I have a couple of well-turned iron axes, which 
are mounted in wooden bearings. I Fave succeeded 
perfectly as to steadiness. I have also attached hour 
or declination circles, graduated with no great 
nicety, but nearly enough to bring any object that I 
want to pick up into the field. 


My next want was a driving clock, and I set to 
work to carry out an idea of a water clock that had for 
some time been running in my head as a simple 
arrangement forit. This I will venture to describe. 
(See Fig. 1.) A is a rectangular cistern. I have 
used for this purpose what we call a ‘‘ kerosene 
can,” holding 4 gallons. B a float of wood, weighted 
at bottom until it will only just float. A siphon of 
small indiarubber tubing, t, has its end passed 
through a hole in the float into the water of the 
cistern. An arch of wire, o, is firmly fixed into the 
float, and is carried over to the outside of the cistern, 
rising to a sufficient height to allow the float to sink 
te the bottom of the cistern. The siphon tube is 
led round and supported by this arch. The outer 
and longer leg of the siphon is tipped with a conical 
nozzle of brass, the aperture of which is adjusted 
to give the correct rate of discharge. By this 
arrangement the point of discharge descends with 
the float, and consequently the flow is uniform. A 
cord, c, rises from the centre of the float, and gives 
motion to the pulleys which drive the telescope. 

The pulley work is shown in detail in Fig. 2. D 
and E are two rollers of wood. The upper end of 
the cord, C, is fastened into the outer rim of D, and 
winds around it, the rim being grooved to receive the 
cord. The pulley, E, is driven by an endless band 
from the small rim, 3. As E revolves it winds on 
the small rim, 4, the cord, k, that drives the tele- 

. The bearings of the pulley, E, form, with 
the lever-arm, F, an L-lever, which is pivoted at g. 
The arm, F, being pressed down by a wedge, H, 
brings the pulley, E, back until it lies firmly against 
the endless band. A thumbscrew, I, regulates the 
preasure of the wedge. The cord, k, proceeds to, 
and passes partly round, a grooved pulley of 7in. 
diameter, working loosely on the polar axis under 
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the hour circle, the end of the cord being fastened Micrometer —The scale shown in Fig. 3 is another 
into this pulley. The pulley has a projecting ear,| of my help-myself contrivances, which I believe is 


which 
from the telescope. 


I have now to describe the provision for re-fillin 
the cistern. ‘The wedge, H, being removed, a spira 
spring, S, raises the lever arm and throws forward 
the pulley, E, against a pin at p. This slackens the 
band, so that D is free to revolve, whilst E is held 


by the pin. W is a weight hanging outside the 
cistern, the cord from which passes round the rim, 
2. On pouring water into the cistern the float rises 
and the weight, W, descends, winding up the slack 
of the cord, C, on the pulley, D. The cistern being 
filled up, and the wedge, H, inserted in its place, 
the clock is ready to start. 

I should have said that the nozzle at the end of 
the siphon passes through, and is supportsd by a 
small block. m, that slides upon the wire of the 
arch. The flow being regulated as nearly as may be 
by the aperture of the nozze is finely adjusted by 
sliding the block up or down, then by shortening 
or lengthening the leg of the siphon. 

My clock discharges 1,004 grains of water per 
miuute, and runs about 3} hours. 

A tap at n is useful in setting the clock to the 
telescope. The telescope being set a little behind 
the object, the tap is turned on, which brings the 
telescope up to position, and the float to its proper 
bearing in the water. The tap is then stopped. 
I had intended the float to act directly upon the 
telescope with only a guide pulley; but I found that, 
owing to the friction of the polar axis, the tele- 
scope would hang back until the water had some- 
what subsided, when it would jump forward some 
2min.in RA 

Time Measurer.—To serve the purpose of a 
chronograph, I have adopted the following expedient. 
Under the stream from the siphon are placed two 
small square funnels, æ y, attached side by side to a 
short board that is pivoted at z, just below the 
funnels. Two cords are attached to the board, one 
above and one below the pivot. The eye being at 
the telescope, either cne of these funnels may be 
brought to receive the stream by palling one or 
other of the cords. Small indiarubber tubing is 
slipped on to the nozzle of each funnel to lead the 
stream into vessels placed below. 


carries a clamp to attach it to or detach it | capable of doing a great deal of useful work, where, 


as in my case, the more delicate and expensive appa- 
ratus for the same purpose is not obtainable. It is, 
in fact, the reticle micrometer, but with some im- 
portant modifications, one of which is the applica- 
tion of the principle of the diagonal scale. This 
renders it possible to estimate measures in decli- 
nation with great nicety. It will be observed that 
this scale has ten divisions, from the centre to tha 
border, each way. The scale being set truly on the 
telescope, so that a star shall thread one of tha 
lises from F to P, another star passing through 
the field will probably pass between the main divi- 
sions, but must cut one of the diagonals. 
ing the number of spaces from the middle, or NS. 
line to the point of crossing, will express 
the value of the part between that point and the 
adjacent line (towards the centre one). n 
This scale also serves the peapa of a position 
micrometer. For this purpose I have the circle 
inscribed in the square. To measure the 
of position of a double star I turn the scale so that 
the components are threaded upon the N.S. line, 
the comes towards N. Then, bringing the 
to the centre, I run it out, noting exactly the point 
of exit from the circle. The number of divi 
from a quadrant point to the point of exit will gire 
the sine of the angle in that quadrant. The w 
angle is estimated from the P point, round towards 
S.,so that if any whole quadrants imtervene they 
must be added tothe part. (The tangents may be 
read outside the circle if preferred.) 


FId 4. 


The scale is constracted as follows: —A sheet of 
glass, about Sin. square, is first painted in two or 
three coats of a dark colour. When dry it is secured 
upon a board having a straight edge. By means of 
a carpenter’s square, and a sharp cutting point, the 
lines in one direction are cut through the paint 
a divided scale placed at the edge of the glass. The 
glass is then turned the other way, and the cross 
lines similarly ruled. The diagonals are 
wards drawn with a straight edge, and the circle 
struck with a pair of compasses, This glass is then 
placed against a window (darkening all round it), 
and photographed with a sharp short focas lens 
upon a thin glass micro-cover, cemented with bees- 
wax to the centre of an ordinary photographic 
glass-plate. Of course, the scale may be photo- 
graphed to any size, to suit the different eye pieces. 
(I have one 1-12th inch in diameter for my st 
eye-piece.) The scale may be protected by cement- 
ing another thin cover upon it with Canada balsam. 

To measure the equivalent focus of a 


Suppose the stream is passing by the funnel, æ, eyepiece, or combination.—I place the lens, or 


into the reservoir, whilst an empty vessel stands 
under y. A pull of the under cord, at the com- 
mencement of the interval to be measured, instantly 
diverts the stream into the empty receiver, whilst, 
by pulling the other cord at the close of the 
interval, the stream is as instantly returned to the 
reservoir by æ. We have then but to weigh the 
water received by y to estimate the interval exactly, 


combination, to be measured upon the sub stage 

a microscope by means of a convenient carrier (w b 
may be of thin wood). Place the mic @ hori- 
zontally, with a stage micrometer of 1-100th of # 
inch upon the stage. A bold scale of inches (pre 
ferably white lines on black) is to be stood op 
the instrument. Focus the microscope upon the 
stage micrometer, and move the sub-stage until the 
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image of the inch scale, formed by the lens, is seen 
in the microscope along with the lines of the stage 


‘micrometer. Move the inch scale to or fro until 


ite lines coincide with those on the stage. Then 
measure the distance between the lens and the inch 
scale. This distance, divided by 100, will give its 
shorter conjugate focus, which, in this case, will be 
practically the same as its prinoipa! focus. To fnd 
the powers of the telescope, we have only to divide 
the focus of its object-glass or speculum by that of 
the different eyepieces obtained as above. 

a Centaurt.—We, in this hemisphere, have the 
advantage of northern observers with respect to 
this, our nearest neighbour among the stars. The 
position and distance of its components have changed 
greatly since I first saw it as a double star some 10 
years ago, by means of a little pocket glass of lin., 
which then plainly and easily dividedit. It requires 
nearly 300 in my 3in. to doit now. So far as I can 
estimate it, its distance is scarcely (if sny) more than 
2”. Its position, as read by me, i ine S = 
43° 40’ + 90° = 113° 40’. It stands, in Webb’s 
Celestial Objects, at distance 16 52, position 219°. 

I inclose a photograph of my telescope and clock, 
Fig. 4, as it stands. A. B. Biggs. 

Campbell Town, Tasmania, June 7. 


THE MANUFACTURE OF STEEL BY 

? SIEMBNS’ PROCESS. 

14721. —Ir is almost impossible nowadays to give 
an accurate and comprehensive definition of what 
steel is, but to distinguish the material made by the 
iron, 


Bessemer and Siemens’ processes from 


it will be sufficient to describe steel as a compound 
of iron with carbon and manganese in appreciable 
quantities, traces only of these elements beiog pre- 
sent in! iron properly so called. 

The Bessemer process bas now been in practical 
operation for nearly a quarter of a century, and its 

eoretical principle is understood by almost every 

erson of ordinary information. Siemens process, on 
the otber hand, is com tively new, and is scarcely 
known at all, except by those ed in metallur- 
gical pursuite. By way of comparison, it will be 
enough to state that good mild steel, admirably 
adapted for constructional and other purposes, is 
made by both prucesses, the Siemens having the ad- 
vantage as to uniformity of results, and that the 
cost of production in both cases is at the present time 
about sana! 

The object of these papers is to give a practical 
description of the plant, and method of working this 
interesting process as clearly and briefly as possible, 
commencing with the gas producers. 


Siemens Gas Producers. 

Fig. 1 shows a section through a gas producer of 
the form which experience has shown to be the most 
suitable, and also an elevation of the stack and 
cooling tubes which surmount it. The roof is 


— 


arched, the sides and back are a!most perpendicular, 
except near the fire-bars, where they slope iowards 
at an angle of about 45°. The front, which is 
formed of cast-iron plates lined with Sin. of fire- 
brick, is also inclined at an angle of about 45°. 
The fire-bars, of ljin. square bar iron, are not fixed 
in any way, but merely rest on three cast-iron 
bearers fixed into the brickwork, so as to be easily 
removable for cleaning and repairs. Two hoppers 
or chargers, provided with hinged tongues, are 
placed above the inclined plane for the introduction 
of the fuel; and the 5 products of combus- 
tion are carried into the stack by the flue, A. The 
charging floor, which is covered with cast-iron 
plates, is pierced with several sight holes for the 
porpose of inspecting and stirring the fire. These 
orifices are about 3in. in diameter, and when not in 
use are closed with tight fitting plugs. The in 
capacity of the producer is about 230 cubic feet, and 
the area for the admission of the atmesphere at the 
fire-bars about 12 square feet. Four such producers 
are built under one stack, and are collectively 
called—a stack of four producers. 


When there are several stacks of producers they 
re built in a row with a covered passage or tunnel 
on each side for giving access to the firebars, and 
removing the cinders. A water pipe with a short 
hose opposite each fira is carried along the roof of 
the tunnel for quenching the ashes which fall from 
the ficebars during cleaning. A small quantity of 
water is always allowed to lie under the grate, the 
superfluity being carried off by a drain at the back 
of the ash-pit provided for that purpose. 
The interior of the producer is built of firebrick 
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cemented with fireclay, common brick being used 
for the external walls and tunnel. 

The stack, which is about 11ft. high, is entirely 
built of firebrick, and is placed over its four fires 
so as to cover an equal part of each, the four flues 
from them being carried np within it separately 
for a distance of 4ft. above the charging floor. By 
means of dampers inserted through narrow hori- 
zontal openings, built in two sides of the stack for 
that purpose, any of the fires may be sbut off with- 


out interfering with the working of the others. Two | be 


doors opposite one another are provided for sanding 
down the dampers to prevent leakage. Small doors 
are also placed on a level with the charging floor for 
removing tbe accumulations of soot, &., which 
gather in the flues leading from the different fires. 
The stack is surmounted by a square wro2ght-iron 
chamber 5ft. x 5ft., which rests in a square cast- 
iron trough about Sin. wide, fixed into the top of 
the brickwork. From this chamberacircular tube, 
4ft. in diameter, and generally about 15ft. long, ex- 
tends to the main collecting tube, 6ft. high by 4ft. 
wide, the rectangular section being chosen for con- 
venience in cleaning. To prevent injury from the 
varying temperatures to which the tube is exposed, 
expansion boxes, which aresimply enlarged portions 
9ft. high x 7{t. wide Iift. long, are provided at 
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regular distances of about 40ft. Numerous man- 
holes and cleaning-doora must be placed in all the 
tubes, and to prevent damage from possible explo- 
sions the man hole covers on the tops of the tubes 
are not fized down, farther thau by their own 
weight. The main collecting tubes ara supported 
either on columns or on brick piers provided with 
expansion rollers. 

The length ef the collecting tubes varies accord- 
ing to circumstances, but the longer they are the 
better will be the quality of the they supply. 
Connection is made with the underground flues, 
which conduet the gases to the furnaces, by means 
of a circular wrought-iron downtake, the size of 
which depends on the number of furnaces to be 
supplied. A diameter of 3ft. will be sufficient for 
two 5-ton steel-melting furnace:. The lower end of 
the downtake rests in a circular cast-iron trough, 
about Sin. wide, and is supported on a number of 
small cast-iron balls, which allow a small movement 
in any direetion. This trough, as also the one on 
the top of the stack, are always sealed by the tar 
which collects in them, any leakage of ga: being 
thus effectually prevented. The plates used for all 
the tubes may be Jin. thick, angle-iron, 2jin. by 
2%in by din., being used for the corner’, with rivets 
jin. dia. and 2in. pitch. P. F. MoO. 

(To be continued.) 


THD REFLECTED RAINBOW. 


[14722.|—THgre has been recently some corre- 
spondence in these es on the supject of the 
reflected rainbow, aad I trust you will allow me a 
little space for the following extract from Tyndall’s 
„Light,“ 2nd Edition, p. 26. If I am not mistaken, 
tome of your readers will be much pleased to meet 
with this lucid statement :— 

“ From what has been said it is clear that two 
observers standing beside each other, or one above 
the other, nay, that even the two eyes of the same 
observer do not see exactly the same bow. The 
position of the base of the cone changes with that of 
its apex. And here we have no difficulty in answer- 
ing a question often asked—namely, whether a 
rainbow is ever seen reflected in water. Seeing two 
ows, the one in the heavens, the other in the water, 
you might be disposed to infer that the one bears 
the same relation to the other that a tree upon the 
the water 's edge bears to its reflected image. The 
rays, however, which reach an observer's eye after 
reflection, and which form a bow, would, were their 
course uninterrupted, converge to a point vertically 
under the observer, and as far below the level of the 
water as his eye is above it. But under no circum- 
stances could an eye above the water level, and one 
below it, see the same bow—in other words, the self- 
same drops of rain cannot form the reflected bow 
and the bow seen directly in the heavens. The 
reflected bow, therefore, is not, in the usual optical 
sense of the term, the image of the bow seen in the 
sky. So also De Morgan excellently remarks, 
t‘ Budget of Paradoxes,” p. 471, what are called the 
reflected rainbows are other rainbows, caused by 
those other drops which are placed so as to give the 
colours to the eye after reflection, at the water or 
the looking glass.” George Hunt. 

Hopefield, West Dulwich, August 7th. 


THE RAINBOW. 


(14723. J—I Ax not at all surprised to find this 
question of a reflected rainbow cropping up now 
and again. From the very nature of pheno- 
menon it is certain to be puzzling to many when 
they first begin to think about it. From our e 
day experience we are apt, and naturally so, to thi 
of the rainbow as something baving an 
material existence, and a fixed position in space, and 
though most of us nowadays are acquainted with 
the usual explanation of the phenomenon, it requires 
an effort to reasen ourselves out of the belief in ita 
materiality. 

It occurs to very few to question whether a rain- 
bow oan or cannot be reflected, and I believe that at 
least 99 per cent. of the few must first have thei 
attention directed to the subject. To those, how- 
ever, with a fair knowledge of optics, it ought not to 
cult to settle how far there is any trath in 
the oft-repeated assertion that a rainbow cannot 
reflected. My own attention was first given to 
this subject some years ago, when reading dall 
on “ Light,” 1873 Edition. At pp. 25 and 26 he 
devotes a paragraph to prove that there can be no 
reflection of a rainbow. The subject is thus intro- 
duoed— And bere we may devote a moment to a 

uestion which has often been the subject of public 
disenaslon—abether, namely, a rainbow which spans 
the tranquil sheet of water is ever seen reflected in 
the water. And then he explains that the rays 
effective in the rainbew are emitted only in the 
direction fixed by the angle of 41°. Those rays, 
therefore, which are scattered from the drops upon 
the water, do not carry along with them the neces- 
sary condition of parallelism, and hence, thoagh tbe 
cloud on which the bow is painted may te r 
from the water, we can have no reflection of the bow 
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itself.“ I was greatly pnzzled with this. I read the 
passage many times, in all sorts of ways, but failed 
to get satisfaction. It never occurred to me at first 
that Tyndall might be wrong. What annosed me 
was my inability to lay hold of the question and look 
at it in the way he evidently wanted me to do. I 
grew quite desponding over it, then doubtful, and 
ultimately resolved to put the whole question to 
test at the first opporiunity. For some weeks, like 
one dement- d, I huunted the neiglibourbood of pools 
of water looking for a rainbow, giving occasion for 
much concern to my friends. I was succes-ful at 
last. Oue afternoon, wh le tho sun was still high, 
I noticed a rainbow, small, low down, of course, but 
very brilliant. I ran to the nearest pool, and, 
though I could only get into a proper position to 
observe the reflection, if any, by going will-nigh 
knee deep in mud, I did so without hesitation, and 
was amply rewarded. The whole question was sst at 
rest, for I saw a most beant.ful rainbow reflected 
from the water. Now, this raintow, which I saw 
reflected from the water, “ould not be a reflection 
of the same bow which I saw directly, because the 
rainbow has no existence, as a bow, outsidethe eye. 
The bow is a purely subjective phenomenon. As 
quoted above, the rays effective in the rainbow 
are emitted only in the direction fixed by the 
angle of 41 degrees ;”’ therefore any rays from 
the Fame drops reaching the water had not the neces- 
sary fixed direction, and though they might be re- 
flected, could not produce the image of a tow. But 
changing my position as much as I liked I could 
always see a rainbow; of course, at cach change an 
entirely different set of rays produced the effect, and 
also, of course, these rays must have proceeded from 
a different setof raindrops. This proves that when- 
ever the generating raindrops are sufficiently nume- 
rous, they send backwards quite a flood of dispersed 
light, making, with tbe original direction of the 
sun's rays, the necessary angle of 41°. If, then, rays 
endowed with the necessary properties to produce 
the impression of a rainbow fall all round and about 
a pool of water, thire is nothing to binder others 
to fall on the wat-r, and having struck the water it 
would be very curious if they did not auffer reflec- 
tion. After reflection they still preserve among 
themselves their relative directions; the angle of 
reflection being equal in magnitnde to the angle of 
incidence, th y are in no whit altered, except that 
all aro now proceeding in an upward direction 
instead of downward, and an eye placed in the path 
of the reflected rays would build up with them an 
invei ted rainbow. I know that a number of people, 
with a professed knowledge of scientific matters, 
doubt the pessibility of a reflected rainbow ; in fact, 
it is not so long since there was a discussion in 
“ours” on this very point. I hope that what 
I have said above may help a little in clearing 
away their doubts. As to the more recent 
part of the question, started again by Mr. Webb 
the other week—whether, namely, the end of 
a rainbow sen diertly over the water ought 
to coincide with the end of another Feen by reflec- 
tion in the water—Mr. J. W. Durrad, in letter 
14657, bas given, in a pretty satisfactory way, the 
explanation why they should not coincide; but 
there are two or three points in bis letter to which 
I should like to refer. Of course it was necessary 
in his diagram to ass'gn a position to his bow, 
although in nature we cannot do so; but why 
should he place his second bew, C, so much further 
away than B? It would have been simpler, and 
have made his explanation easier of comprehension 
by the general reader, if he had placed C in the 
same vertical plane with B, and would, at all 
events, have avoided the use of the word perspec- 
tive—not a very good word in this counection. He 
also says: ‘‘ A boatman at F would see the bow, 
C, while A only sees its inverted image.” Now, I 
do not suppose that Mr. Durrad thinks thst those 
rays which sufficed to form a bow, as seen directly 
at F, are all reflected thence to A; but, because a 
friend of mine understood this to be what was 
meant on reading the letter, I thought a word on 
this point might not be amiss. At F the effective 
rays meet in a point, and after reflection they are 
no longer convergent, but diverge from each other; 
so that an eye at A can by no possibility take them 
all in. Only a very few of the rays effective at 
F—those which formed the very summit of C—can 
enter A’seye. A, ncverthelcss, sees a bow reflected 
in the water; but the rays effective in its forma- 
tion proceed from no single point on the water 
surface, but from a great many. This will be 
easiest ecen if we follow all the rays backwards 
from the eye till they meet the water, when we 
find that they do so in innumerable points, ranged 
continuously in the form of a large hyperbolic 
curve. 


Dundee. John Thomson. 


PROPERTIES OF NUMBERS. 
[14724 As my unknown friend and namesakc, 
Mr. S. Jew-bury, ard ‘* Amara” bave so fully goue 
irto this subject, I almost feel afraid to trespass 
furtber cn ycur valuable space. However, as I shall 
have Ices to say, and having received a few letters 
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from your readers (two of which were from school- 
masters) requesting information as to the construc- 
tion of these pomarkable squares, I crave your indul- 
gence. In a square of 16 cells the number of terms 
contained in the diagonal rows, and also their sum, 
respectively equal half the number of terms con- 
tained in the square, and half the total sum of all 
the terms. Now by writing the diagonals the con- 
trary way from the natural, the square will be 
magic, as shown by the two small squares. 
All larger squares whose root is divisible by 
4 can easily be constructed in the same manrer, 
as follows :—Line out a square containing 16 cells, 
each cell to be large enough to contain 1-16th of the 
whole number of terms—that is, the root divided by 
4 and the quotient squared —give3 the number of 


terms for each cell—thus (= ty" = 1-16th of the 


whole number of terms. In the larger square it will 
be seen that all the terms that are contained in the 
diagonal cells are written the contrary way, which 
makes it magic, because we reverse half the number 
of terms aud half the total sum diagonally. This 
holds good, however large the square may be. I 
have written the terms of ths smaller square in the 
centre of the cells of the larger, merely to show that 
the one is virtually the same as the other—the 
latter only expanded. Itis not absolutely necessary 
that the terms in each cell should be consecutive, as 
shown; but as this method is the simplest to write, 
aud showing such curious properties of figures, I 
have adopted it. For description of these curious 
properties of figures, see ENGLISH MECHANIC, 
June 21st, page 373. 


10 26 42 58 250 26 42 202 
74 90 106 122 71 170 154 122 
138 151 170 158 138 106 90 286 
2 218 234 250 58 218 234 10 
6t 63 5 60 9 1952, 51 
202 
62 61; 7 Sill 1250 49 
17 43.410 3929 3 
74 170 | 154 122 
20 4138 3731 32 
33 3128 2721 2845 46 
138 | 196 
35 3626 2522 2147 48 
16 1553 54:57 58 4 3 
58 234 10 
14 13 55 56 59 60 2 1 
i 


8 Joseph Jewsbury. 
Brookfields, Birmingham. 


THE HYPHARMONIC SERIES OF THE 
DIATONIC SCALE. 

[14725.]— IN reply to Mr. Ballard's letter 
(14072), I have no doubt he sufficiently understands 
the proposition to deal with it. I note that bo 
detects a eimilarity between it and a geometrical 
proposition—Euclid 1, 4. He will, however, find 
that, though the harmonic and hypharimonic 
series are perfectly equal, they are not identical, 
and that they contribute equally to complete the 
structure of the diatonic scale. 


Aug. 9. Fred. J. Jackson. 


HIGH-PRESSURE BOILERS. 


[14726.]—A RECENT number of your periodical 
contains an abstract of a paper on this subject lately 
read before the Institution of Civil Engineers. 
What the author says on the value of high steam is 
undoubtedly true, but it is doubtful whether, a3 he 
scems to think, the best mode of obtaining it is by 
the use of the sectional or water-tube boiler. 

Sectional boilers have been before the public for 
many years—the idea, in fact, of obtaining greater 
strength and safety by using a number of small 
boilers instead of one larger one, is so obvious that 
it 18 no wonder it suggested itself to the early engi- 
neers. Woolf employed boilers of this class for bis 
compound engines ; then they were taken up by some 
of the first makers of road locomotives, and in 
various forms they are now to be seen advertised in 
the engineering papers. But water-tube boilers have 
not as yet come iuto general use, and the experience 
of those who have tried them does not seem en- 
couraging. I have had a little to do with boilera of 
this kind myself, and found them very troublesome 
customers, aud the other day I noticed that the chief 
engineer of one of the largo insurance companies 
spoke strongly against their so-called eufety. Boilers 
of the Galloway class, in which a lurge flue is 
crossed by water-tubes, come of course under a 
different heading ; 
whatever its future muy be, cannot as yet be 
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regarded as a practical success. It seems, there- 
fore, worth while considering whether by a different 
mode of construction boilers of approved types—tbe 
Cornish, for example—cannot be bailt so as to witb- 
stand a higher pressure of steam; and my object iz 
writing to you is to suggest ways in which it appear 
to me this might be done, with the object of eliciting 
the opinions of those of your correspondents w hs 
may be practically engaged in boiler building. 

Large boilers fer stationary engines are at pres n 
usually built of žin. or 7-16in. plates, joined by žin. 
rivets. Thicker plates or larger rivets could u» 
well be mauagod with the hand-hammer. Tsz: 
plates overlap each other, so that the beiler eantot 
be truly cylindrical, nor the strain act directly 
through the middle of the plate. The holes a: 
marked off by a template, and often do not mate! 
exactly; but if the point of the drift can be got is, 
tho energetic application of a small sledge son 
makes a passage for the rivet. When the ‘rivet i: 
finished everything looks well, but it is evident tt; 
the plate must have been unduly strained. H» 
rivets also, though they draw the plates tigh'iy 
together, cannot fill the holes properly when cold. 
Pintes, again, are often injured by careless caulkinz, 
and not long since I noticed the case of a nearly new 
boiler giving way, with fearful results, where the 
shell had been deeply cut by the caulking tool. 
Excellent boilers can no doubt be made by the pre. 
rent system, but still it seems possible to make 
stronger ones. 


If the riveting were done by powerful machinery, 
larger rivets aud plates of, say, double the prese:t 
thickness could be used. These plates, instead of 
overlapping each other, should be butted, the edges 
being planed or faced, and the joints mada by 
covering strips inside and out. For the shell of a 
Cornish boiler the longitudinal seams might be 
welded, the welding being preferably done before the 
plates, or rather rings, were rolled out to their 
required thickness. Special machinery would, of 
course, be necessary for this; but if there weres 
demand for such plates there would soon be a supply. 
The flange for the end plates could be rolled at tl 
same time, thus dispensing with angle irons—the 
rivat holes to be drilled ifeoagh both plates and 
joint strips while in position—the ends of the plates 
being first drawn tightly together by drilling a few 
holes separately with a little draw on the plates, and 
driving in drifters ; then the strips to be taken off, 
and the burr removed with the file. Cold rivets 
might be looked upon as a rather startling innova- 
tion, but if they were made of the softest iron pro- 
curable, and turned to fit the holes, there is no 
reason why they should not answer admirably, as 
they could never get loose in the holes, and the plates 
being held firmly together by the machine while tha 
rivet was being compressed and the cap formed, the 
end shrinkage of the rivet, now found necessary to 
draw the plates tightly tegether, would not be 
required. The principal strain on the rivet would be 
a transverse or shearing one, so that a small cap 
only would be sufficient; but if hot rivets were used 
the holes should be coned from each side towards tke 
middle of the plato, so that the contraction of the 
rivet in length would compensate for that in thick- 
ness, and the rivets would keep tight in the holes as 
they cooled. 

For the internal or fire-tube, plates of a greater 
thickness than gin. would perhaps be unsuitable, but 
by the use of T-iron rings, tubes of even this thick- 
ness could be strengthened to almost any required 
extent; or, perhaps, the best way would be to flange 
the plates, the transverse joints of the tube being 
made by riveting the flanges together, with a flat iron 
strengthening ring between them. The longitudinal 
reams should be formed, like those of the shell, by 
butting the plates—perfect circularity being more 
necessary for the tube than for the shell. The tute 
need not be carried back for its full size for the 
whole length of the boiler—room for the fire and for 
the perfect mixing and combustion of the gases is 
all that is necessary, and beyond this the heated gases 
might be carried to the back of the boiler through 
smaller tubes. 

Boilers thus constructed would of course be mor! 
expensive than those built by the present method: 
but, taking into account the greater thiekness of th 
plates, perhaps the cost per ton would not be mor-. 
If high steam is wanted some additional outlay must 
be incurred in order to obtain it, and the question w 
be solved in each particular instance is, whether it is 
cheaner to save fuel by paying for a strong beiler, or 
to save cost in the boiler at the expense of an in- 
creased consumption of fuel? 

Cornish boilers are often strained, while raisirz 
steam from cold water, by unequal expansion, tb- 
back of the tube getting hot before the under side of 
the tube and shell, the heat being conducted dowr- 
wards very slowly. I have known the water almot 
boiling above the tube, while that under it was quit 
cold; the effect of this being seen in leakage at th 
end seams of the tube, which stopped as soon a: tt 
boiler got thoronghly hot. This would be a mat“ 
of still more consequence with heavier and stif- 
boilers, and I would propose to obviate it by placir: 


but the purely water-tube boiler, | a temporary grate in the bottom flue, to be need te 


raising steam after cleansing, &o. The heat lwir: 


Aca. 16, 1873. 
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thus applied beneath the outer shell, the boiler would 
become unifornly heated throughout, and uneqzal 
expansion avoided. 

Some years ago the idea occurred to me of 
strengthening—or rather relieving—an internally- 
fired boiler by placing it within an outer case or 
jacket; the space between the boiler and the case 
being filled with steam of half the pressure of that in 
the boiler. Supposing, for example, the safety valve 
of the boiler, blowing off into the epace between the 
boiler and the case, to be loaded to 50lb. per square 
inch, and the safety valve of the case, blowing off 
into the atmosphere, to be also loaded to 50lb. per 
square inch, steam migbt be raised in the boiler to 
100lb., while neither the boiler nor the case would 
have to bear more than 50lb. There are, of course, 
several practical objections to this plan, and there 
seems no reason why boilers should not be con- 
structed strong enough for all general purposcs 
without resorting to it, but still there might be cares 
in which the application of this principle would be 
fonnd useful. There are one or two otber points 
connected with the construction and management of 
boilers that I should like to touch upon, but for the 
present I think I hava encroached too much upon 
your valuable space. W. M, 


SURVEYING. 


{14727.]—TueE following metbod of ascertaining 
the acreago from a plan is, I suspect, far too simple 
to be original, yet fas at n loss to know what is 
the practical objection to it, as it is more expedi- 
tious and, I believe, more correct than the usual 
method :—Lay down the plan of any irregular piece 
of ground to the scale of, say, 2 chains to an inch. 
The more irregular the boundaries the more advan- 
tageous does the method appear to be. Cut out the 
plan with a pair of scissors, and weigh it in a sensi- 
tive medical balance, with a series of weighta cut 
from the same or a similar sheet of paper. These 
weights should be cut into squares by dividing a 
square inch into fourths, sixtecnths, and sixty- 
fourths. Thus an inch might well represent 16 poles, 
Ko., and the acreage is found at once. The paper 
used for the purpose should be fairly stout and 
smooth drawing paper. Guilden Morden. 


SINGLE AND COUPLED HXPRESS 
ENGINES. 


14728. TRE subject of single and coupled 
express engines has now been under discussion in 
the columns of the ENGLIsH MECHANIC for several 
y ears. 

My opinions in favour of coupled engines for 
heavy express trains, and my reasons tor those 
opinions, are so well known, and have several times 
been stated in the back numbers of the MECHANIC, 
that I need not take up valuable space by reiterating 
them again in this letter. 

Upon page 369, your New Zealand correspondent, 
“C. R. M.,“ says, that it has not been shown 
that the coupled engines could run the G.W. and 
G.N. expresses, or that the G.W. and GN. single 
engines could not run the L. and N.W. or Midland 
expresses; he also states this is the real point at 
issue, and until this is proved the advocates of 


coupled engines have not made out their ense.” 
It is not my intention to quietly ignore tha point, 
as C. R. M.” says, bas been done by all 


advocates of conpled engines; on the contrary, I 
intend to bring forward facts and calculations which 
will disprove tke allegation that coupled engines 
could not keep time with the G.W. or G.N. 
expresses. 

A single engine with 7ft. driving wheels enn keep 
time with the Great Northern 10 a.m. down Scotch 
express. This is a well-known proved fact. 

Therefore, as the resistance to be overcome does 
not exceed the power that can be exerted by an 
engine having cylinders 17in. x 24in., and driving 
Wheels 7ft. diameter, giving a tractive force of only 
81•6lb., what reason can be given why a coupled 
engine with wheels of the same diameter, and 
cylinders 18in. x 26in., g. Ving a tractive force of as 
much as 100°285lb. cannot do the same work ? 

One of the arguments always used by the 
advocates of single engines is, “that their engines 
run some of the fastest trains in Eng'and.”’ Tois is 
quite true, but it will always be found that they 
compare a single engine running upon a compara- 
tively level railway, with a coupled engine ruuning 
over severe gradients. 

Tuis is no proof; it simply shows that gradients 
cause a great increase in the resistance, but does not 
in the least prove that the coupled ergine upon the 
level railway could not work the trains as well, or 
even better than the single one. 

‘The question of single and coupled engines resolves 
itcelf into one of tractive force versus resistance, 
and the actual speed of trains on different lines has 
nothing to do with the locamotive prrformunce, 
unless ail the data is given from which to calculate 
the resistance upon each line. 

With a view to make my comparison as fair as 
possible, I have taken three trains from London :— 
The Great Western 11.45 a.m. as far as Swindon, 


the Great Northern 10 a.m. to Grantham, and the 
Midland 10.30 a.m. to Leicester. 

I have obtained every information as to the 
gradients, loads, speed, both average and actual, 
and I find that the average speed is as follows :— 


Great Western Ist. 
Great Northern 2nd. 
Midland 3rd. 


I then worked out the resistance to be overcome 
by each engine upon each line, and I find, as I cx- 
pected, that the order is reversed, considered from 
the locomotive point of view. 


The Midland engine stands Ist. 
Great Northern 2nd. 


And Great Western 3rd. 


And it will be seen from the following table that 
the tractive force of the engines used to work the 
trains runs in the same order. 


— 


Diam. of'n. 
. Diam. off | Tractivo 
— N ends: Stroke. f rco, 
ft. in. in. in. lb. 
Midland (rebuilt SQO)..| 6 8 18 26 105'3 
8 0 18 28 91•˙5 
Great Northern eonees í 7 0 17 21 82˙57 
Great Western 8 0 18 24 81° 


I cannot agree with the statement of C. R. M.“ 
as I am of opinion that any of the Midland 7ft. 
coupled engines designed by Mr. Johnson, or the 
rebuilt engines of the 800 class could run any train 
in England with the greatest ease. 

In answer to the question upon page 270, the 
reason that the Midland coupled engines do not run 
between London and Leicester at the same average 
speed as the Great Northern trains from London to 
Peterhorough, is that unfortunately the Midland 
was obliged to have heavier gradients. 

If any one will compare the sections of the Great 
Northern line with the long Kibworth, Desborough, 
Irchester. and Sharnbrook banks (the last of which 
is 1 in 120 for 3} miles), they will see at once why 
such powerful engines are necessary, and also why 
a single engine could not keep time with the heavy 
loads and high speeds which are required when 
ascending the inclines. 

In my letters npon the resistance of engines and 
trains in last volume pages 121, 171, and 237, the 
formula is given which will enable your engineering 
correspondents to obtain all the information they 
may require upon the subject of the resistance upon 
inclines. 

There is one other point which I observe the 
advocates of single engines always avoid. 

When the resistance is great, a large tractive force 
is necessary, and, therefore, great weight is required 
upon the driving wheels. In single engines this 
weight, as much as 16 tons, is concentrated on one 
pair of wheels, and it is this great concentration of 
weight upon any one part of the line which does so 
much damage to the permanent way. It is not the 
total weight of the locomotive which causes it to be 
called the des/royer of the permanent way, but it 
is the great weight on any one point or on any one 
pair of wheels. Every one will, I think, agree with 
me that in a coupled engine the weight is far better 
distributed, and aleo more of it is available for 
adhesion. O. H. 8. 

August 8. 


L. AND N. W. ENGINES. 
[14729.] IN accordance with my letter (page 499) 
herewith I hand names of class called ‘‘ Little 
Bloomers ’’ built about 1854 to 1860, and are 29 in 
number: 


602 Caliban 717 Swift 

603 Langdale 740 St. David 
607 Inglewood 765 Herald 
614 Wyre 768 Glyn 

615 Lune 780 Bucephalus 
617 Partridge 789 Cadmus 
621 Bela 833 Petrel 

623 Medea 840 Lonsdale 
625 Mastodon 917 Napier 
626 Earl 977 Sultan 
627 Bull Dog 978 Mammoth 
629 Swan 979 Wasp 

630 Ribble 980 Vandal 
666 Puaeasant 981 Councillor 
703 Osprey 


These have cylinders 16 * 22, driving- wheels 
6ft. Gin., and are running principally between 
Lendon, Rugby, Birmingham, Wolverhampton, and 
Stafford—mostly slow trains, with one or twoexerp- 
tions, between Rugby and Stafford, via Birmingham. 
In my letter (page 499) for“ the following have not 
cabs—887 has not (nor 808), read nor 848. I will 
send large bloomers next week, and will also give 
% W. E. H.“ some of their present working. 
Egeria. 


BRAKES ON PILOT ENGINEÐ. 


[14730.]—On p. 526 T notice a correspondent aska 
is it necessary for a p lot engine to be fitted with 
the same brake if the continnous brake is fitted 
throngh ths train? Certainly not, a3 the connection 
pipes are only at the tender end. When a train is 
so running caro should ba taken that the brake is 
put on the pilot engine first; otherwise, by suddenly 
appliing the brake on train ergine, the driver 
would most likely break the coupling between the 
two engines. Joseph Green. 


USEFUL AND SCIENTIFIC NOTES. 
— ————— 


An Electric Manometer. — La Chronique 
Industrielle describes a new manometer of a 
sensitiveness which is said to be almost absolute. 
This instrument is the result of a combination of two 
apparatus already known—Boell’s telephone and the 
batoreometer of Professor Giordano, of Naples. The 
latter instrument is designed for measuring thick- 
nesacs, or the minutest variations of thickness. 
Thas, after having measured the thickness of a pane 
of glass at an ordinary temperature, the batoreo- 
meter will show the increase of thickness which 
results from expansion due to the warmth of the 
hand which holds the pane. A vertical tripod is 
traversed by a very fine micrometer screw, and 
snrmounted by a dial, the border of which is marked 
off into divisions according to a certain scale. The 
object is laid upon the table, and the micrometer 
screw caused to approach it. As soon as contact 
takes place an electric’ current, shown by a galvano- 
meter, passes between the point of the screw and the 
table. If the object to be measured is a poor 
conductor it is coated with gold-leaf. Let us now 
suppose that a current of air, whose intensity we 
wish to measure, is exercising a pressure on the 
flexible membrane of a Bell's telephone; the 
membrane will bend under the influence of an 
extremely small quantity, but this quantity can 
never be so minute as to be inappreciable by the 
electric current of a batoreometer. The new instru- 
ment is extremely sensitive to movements of the air, 
and detects and records even the waves produced by 
ordinary noises. It is both a manometer and anemo- 
meter of great accuracy. 


Reeky Linn.—Mr. J. Valentine, photographer 
to the Queen, of Dundee, bas sent us a photograph 
of Reeky Linn, the well-known waterfall, in the Den 
of Airlie, 20 miles from Dundee, which, as we stated 
in our Scientific News ” on page 407, it is proposed 
to utilise as a motive powcr for dynamo-electric 
machines, as suggested by Dr. Siemens to the 
Dundee Gas Commissioners, 


ThymoL—The employment of thymol as a sub- 
stitute for carbolic acid in surgical dressings is, says 
the Lancet, a natural consequence of the discovery 
of its greater antiseptic and less septic power. A 
lecture on the subject has been published in Volk- 
mann's series by H. Ranke, of Halle. The solution 
used instead of the 3 per cent. solution of carbolic 
acid consists of one part thymol, ten parts of alcohol, 
twenty of glycerine, and a thousand of water, and can 
be employed as either a spray or a solution. An im- 
pregnated gauze is alsoused. Since thymol does not 
irritate the wound, the gauze may be laid directly 
upon it—otherwise the same method is employed as in 
Lister’s plan. If the gauze becomes hard and dry 
it may be moistened once or twice a day with thymol 
water. In order to prevent the evaporation of the 
thymol from the dressing the gauze is covered with 
oiled paper. From an experience of forty-one wounds 
dressed with thymol the lecturer concluded that the 
method leaves nothing to be desired as to its anti- 
septic effect, and that it answers better than the 
carbolic acid dressing, since the secretion from the 
wound is less, the period of healing shorter, and the 
cost of the dressings is smaller. Farther, it has 
no poisonous properties, and eczema was never ob- 
served in its use. 


Precipitating Gold Contained in Old Toning 
Baths.—The baths when no longer fit for use are 
filtered into a white glass flask, rendered alkaline 
with a little bicarbonate of soda, and a concentrated 
alcoholic solution of magenta is added drop by 
by drop until the liquid has taken the deep red hue 
of syrup of raspberries. The flask is then exposed 
for six to eight hours to the light of a bright window. 
At the end of this time the gold is found to be depo- 
sited as a violet powder, whilst the supernatant 
liquid has become colourless. It is carefully 
decanted, ao as to preserve merely the deposit. When 
a sufficient quantity of protoxide of gold has thus 
been collected, it is carefally washed upon a filter 
dried, and the filter are burnt. The dry residue and 
the ash of the filter is then dissolved at a gentle 
heat in an excess of aqua regia, and the solution— 
diluted with distilled water—is separated from the 
aes substances by filtration.— CMem. Centrale 


Paper Exhibition at Berlin.— An interesting. 
and in many respects unique, exhibition has just 
been inaugurated at Berlin. It is devoted solely to 
the paper-making industry, and the exhibits com- 
prehend everything that can be made of paper, from 
collars and cuffs to furniture and houses. 
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REPLIES TO QUERIES. 


— — 


%% In their ant wers, Oorr are re- 
spectrally requested to mention, in each instance, 
the title and number of the query asked. 


[32400.]— Yacht Boiler.—I regret that distance 
bas prevented my answering the above sooner. 
Explanation :—A, furnace door; B B, two Galloway 
tubes, each Stin. ; firebox, 2ft. high, made of 121b. 
copper— outside shell, 6lb. copper, each one sheet of 
copper, vertical seams of th brazed, crowns 
riveted ; weight of boiler, about 4cwt.; no iron 
used except a thin sheet to line uptake, to keep 
flame off the copper at ove the water ine. Contract 
price for boiler, without gauges and safety valve, 
£47; drives a screw engine, 4in. bore and Šin. 
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stroke; 240 revolutions with 60lb. steam. The 
doiler makes much more steam than the engine can 
use even with the worst coal that it is possible to 
obtain. Who can say the same of an iron boiler of 
the same size? Practical Boiler-Maker has 
omitted to say whether a brazed seam is equal toa 
riveted one, &c.; and, with great deference to bis 
opinion, I cannot see that the outside shell should 
be jin. thick, and the firebox 3-16in., as copper will 
stand far more internal than external pressure 
(proved).— FIREFLY, Melbourne. 


[33029.]|—Electrotyping in 15 and 18 Carat 
Gold.—Thanks to Oa,” and R. H. Thomas, Fer- 
moy, for their replies to this query. I have seen 
a great variety of electrotyped articles in 15 and 18 
carat gold which could not be struck in a die on 
account of their form. As to the alloy, it is the 
same as the ordinary alloys in gold that we use, 
containing copper as well as silver. These articles 
are coloured in the ordinary way, with the same 
result obtained with our regular gold. I believe it 
is done with as great a certainty as electro gilding or 

lating. But I think they must have some po 
b which they can use any kind of moulds. I should 
ike to know if, in dissolving gold (which, con- 
tains copper and silver) whether the copper and 
silver is acted upon by the acid and cyanide in the 
same way as the gold is. If it is, dissolving the 
gold im nitro-muriatic acid would be easier and 
quicker. If there is any more information you can 
furnish me with I should be glad. I have a good 
practical 3 ok gilding and plating, but have 
experienced some little difficulty in obtaining a thick 
and regular deposit, on account of solution varying 
in temperatare, etaporating, &c. renee a little 
light upon these points will help me.— R. N. C. 

pe aa absence of inflection, 
ay d and Mark means, I suppose, the omission 
of the s in the 3rd pers. sing. pres. indic. but, then, 
dare is as often written dares.“ Perha a, as 
in the verb to dare,“ there were once two 
forms—with and without the finals. The forms, 
~ wotteth, wotting,” are quite correct, only obsolete. 
The form wots I have never seen beſore.— RAM 
CHAND Biswas. l 

[33352.—Gas Meter.—The index must be run 
forward to 0—not backward. 
meter P—RuBY. 


Is ita dry or wet 


33851.]— Salt Pan.—“ Urra should visit some 
salt-works where they evaporate sea water. 
Malo, for instance. and different parts of the Medi- 
terranean coast.—REBOR. 


(38355.] — Injector. — What eize injector is 
wanted? If so small that it can’t be bought, better 
apply to the model makers, unless smaller than they 
make.— ESSAR. 


(33365.]-— Transparent Polish for Walnut.— 
Does Beaumont want a polish or a varnish? If 
a polish, proceed in just the same way as French 
polishing, using beat pale polish.—T. J. L. 


(33376.]—Wild Flowers.—Try drying them in 
warm sand. The process was described in a bac 
volume. I will find the reference if querist has not 
the numbers.— S. M. 


[38890.] — Decolouring Shellac. — I doubt 
whether you can remove the colour from an alkaline 
solution ; however, you can but try. Add some fine 
bone dust, and stand in the sun for a day or two. 
Sugar is decoloured by passing it through animal 
charcoal while hot and as ha but 1 suspect it would 
not answer for shellac.—S. M. 


[83408.] — Albumen. — Fresh liquid blood is 
whipped with twigs to separate the serum. At many 
of the public slaughtering places, instead of sending 
the blood to the albumen-makers, the serum is sepa- 
rated, from the clot, and sent in casks. Blood, how- 
ever, is generally sent in shallow iron vessels, and 
immediately it is received at the factory is carefully 
sliccd, and the slices arranged upon iron strainers, 
with a pan beneath to receive the serum, which flows 
out as the clot dries and contracts. According to 
the weather this operation lasts from 12 to 24 hours, 
but coolness is essential, as is also freedom from 
vibration. The serum is transferred to settling 
tanks, and when clear is put into shallow iron trays 
in a chamber steam-beated to 120° F. When quite 
dry and brittle it is packed. For details you must 
go to the works.— ESSAR. 


[33462.]—Harmony.—My best thanks to the 
correspondents who have answered the above. Does 
C. J. Leaper mean Stainer’s ‘‘ Harmony,” founded 
on the tempered scale? If so I think it too difficult. 
—Poor MUSICIAN. 


ol Ppi used by Glove Cleaners.— 
“Dandie Dinmont” informs ‘‘ Delta” that it is 
common petroleum spirit, which is right. He also 
says benzine collas and such-like preparations are 
the eame thing. This is not the case. Benzol or 
benzine, when first prepared. was obtained from a 
mixture of benzoic acid and lime, but is now chiefly 
obtained from coal tar. Wholly different from 
benzol is bepzoline—the first or most volatile pro- 
duct of the distillation of petroleum. Itis a mixture 
of various bydrocarbons of different boiling points 
and specific gravities, containing, among others, 
the pyarides of butyl, amyl, and capryl. It bas a 

troleum- like odour, quite different from that of 

nzole, and when shaken with an equal volume of 
alcohol of 90 per cent. it separates, whereas benzol 
treated in the sameo manner yields a perfectly clear 
and uniform mixture. Owing to its considerabl 
smaller percentage of carbon, it burns with a muc 
less smoky flame than benzol. IIb. of good benzol 
costs about as much as 1 gallon of benzoline. I have 
shown there is a difference ; bnt for cleaning gloves it 
matters not which is used. In some operations 
however, the substitution of one for the other would 
mean failure; hence my remarks.—Roy. 


[33404.j|—Cliffs.—Having been away in N. Wales 
has prevented my corresponding to our pages for 
some weeks, and consequently I am now behind- 
hand. This query, I find, has been answered so 
satisfactorily as to leave no room for any addition, 
with the exception that perhaps I may add there 
are occasions when, from such an elevation, you 
would see more than 34 miles, and that is on a hot 
summer’s day, when the air is saturated with mois- 
ture; then the distance to horizon would be in- 
creased owing to greater refraction.—W. J. LAN- 
CASTER. 


[33504.J—Honey Dew. Can it be that honey 
dew is caused only by insects? I saw it come against 
the window when there was no appearance of an 
insect. The white specks on larch are very sticky, 
and, when crushed, yield a dirty brown colour—not 
pink.—CHAs. ROBINSON. 


_ [83506.]—Mineralogy—Wanellite. — Wanellite 
is, I believe, rather rare. It is usually either of 
a greenish or yellowish grey colour. I have several 
specimens out of clay slate, mostly small crystals, 
and I find it to be essentially a phosphate of alumina. 
I cannot, however, give you any particulars as to the 
colour it would give as toclays. I should, however, 
from tho specimens I possess, say, that it would be 
useless as a colouring agent. It is sometimes found 
in granite, but all I have came out of clay slate.— 
W. J. LANCASTER. 


(33509.]}—Photographic.—The method I gave 


you is all you require. The impression of the fronds 
will be white on a black und. Of course, the 
colour of the background will depend upon the length 


of exposure and the amount of toning. If you do 
not succeed let me know, and I will help you.—W. 
J. LANCASTER, 


_ (83512.] Magnetic Engine.—Just the informa- 
tion I would like to receive. Really, this is too bad. 
You cannot obtain the power you wish unless at the 
expenditure of a greater power, and you could tarn 
the handle of the nagneto-electric machine for ever 


St. are on the wron 


without making the engine move an inch. No, you 
track thistime. Write another 
query, giving full particulars of what you wish to 
accomplish, and I will endeavour to help you.— W. J. 
LANCASTER. ; 
(38518.])—Pancratic Byepiece.—There is not 
any easy method of calculating the power of a pan- 
cratic eyepiece on a given lens, but you can obtain 
the relative diameters of the object lens, and small 
disc of light seen on front lens of eyepiece, then 
divide diameter of o. -F. by diameter of spot of light. 
This will give you the power of the eyepiece. You 


| can measure the diameter of spot of light either with 


a dynamometer, or, with care, you may use a pair of 
compasses. Take care to focus an image first, then 
point the telescope upwards and measure. ese 
remarks apply to the astronomical eyepieces as well 
as pancratic eyepiece.— W. J. LANCASTER. 


F non-achromatic tele- 
scope will show you Jupiter’s moons, and Saturn's 
ring; but I would advise you to make up an achromatic 
telescope. The time and trouble of making the two 
would be about the same, and the result would be so 
much better with the achromatic-glass. You need 
not spend more than 10s. for an achromatic lens, 
say l}in. diameter, and sufficient lens to make an 
astro. eyepiece giving a power of 60. This would 
enable you to do good work. Such a lens would 
require a tube I in. diameter and 20in. long. Havin 
been trued at both ends in the lathe, then have a cel 
at one end to take the lens, and at the other end s 
casting, to be turned down to take a tube contain- 
ing astro-eyepiece. The eyepiece would consist of 
two best plano-convex lenses, zin. and Tin. focus, 
mounted jin. apart, with a diaph same 
meter as eye lens. Midway between the two lenses 
a small hole, 1 diameter of the eye lens, should be 
placed just in front of eye lens, and as nearly central 
as you can get it.—W. J. LANCASTER. 


33580.]— Telephone and Æolian Harp.— Have 
two telephones coupled, one near harp, the other as 
receiver in some distant room. Fasten the trans- 
mitter to base of harp, and you will hear every sound 
easily—in fact, I know no experiment so beautiful 
with the telephone as such a one as this. Last year 
I repeatedly attached one telephone to the harp in a 
distant room, and could hear distinctly the tones of 
every string, and such would be the case with the 
Molian harp.— W. J. LANCASTER. 


(33533.]—London University Examination.— 
Yon will find all the information you require in the 
Calendar of the University. Write to the Regis- 
trar of the University for a copy, and he will send 

ou one. Be careful to ask for "“ Regulations for 

atriculation.” You can have at the same time 
“ Key for Degrees in Science and in Arts” if you 
require them.— W. J. LANCASTER. 


(33541.]—Worm-Haten Harmonium Case. —1 
strongly recommend a saturated solution of the 
common commercial carbolicacid. Turn the worm- 
eaten part upwards, and, by means of a pipette, ora 
photographer's dropping bottle, put a single drop 
into each worm hole, and let the wood remain in the 
same position for 24 hours, when any worm-hole 
that may have been missed become apparent, 
then drop again.— EAST ANGLIAN. 


(33553.)—Astronomical Books.—Herschel “On 
the Telescope ” is or was published by Black ; if be 
has not a copy, probably Spon, Sotherah, or Bats- 
ford may have a second-hand one. Coddington's 
“ Optics” is an old work I should think a modern 
treatise would be far preferable—ORDERIC VITAL. 


(33554 ]—Battery Power.—To Mr. W. J. Lax- 
CAS TER. Lou cannot send a current through one 
wire in a lot without sensibly affecting all the other 
wires ; hence I am afraid you are going wrong. Can 

ou “von more fully what you want to obtain’ 
Then, think, we may go to work at onoe to remore 
doubts, &c. At present I must tell you that no cur- 
rent would be so selective as you wish it to be, and, 
if you require a limited attraction, you must limit 
the number of wires on both sides, Some of the 
batteries q% mention as peng lately advertised are 
good, and a lot of them Let me know the 
work you want the battery todo, and I will tell you 
the best battery for you to have.— W. J. LAxcASTER. 


(83556.]—Chemistry.—A very good book to com, 
meuce with is Elementary Inorganic Chemistry,” 
by R. Meldola, published by Murby, Lo ndon. Ibis 
will give you a good start. and when you have gone 
well through it you could Roscoe’s, following 
with Galloway's ‘ Second Step,” and then Millers 
“ Elements.” A course of practical chemistry woul 
then be useful to you, and would make your know- 
ledge more practical.—W. J. LANCASTER. 


(33557. J—Geological.—Collect any fossils that 
1 may come across, and label them with the 
ocality where found, and, as far as your abilities 
will allow, name the rock in which found. Then 
get Page's Elementary Textbook of Geology,’ 
read it through, and make as many notes as you 
can. See if you can obtain names of the fossils you 
possess. Name those you find illustrated, an 
arrange them in order of succession. Then get 
Lyell’s small work on Geology (about 9s.). After- 
wards obtain Lyell’s “ Elements, and any other 
good geological work ; but, mark, you will not be 4 
geologist in a day or a year—scarcely in a lifetime. 
. J. LANCASTER, 

e Gedact Pedal Pipe. The 
scale will do perfectly well for a manual, always 
being reduced to half size on the eleventh ; or, wha! 
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is the same thing, each C is the C below it. Cut 33504.]—Lathe Crank.—If the cranks were 


[ 
ide boards the internal depth of the pipe, and laced opposite each other the advantage would be 
Tins s to the sides of the block; now cut 1 5 k that one would be in a position for work, while the 
and front boards the external width, and glue on other is not.—J. E. FLOYD. 


back. Prepare front by cutting the lip, bevelling it ; 
l yeu are only able to use your feet during half of 
each revolution, the momentum stored in the 12 
wheel dnring such half carrying it through the 
remaining half; but if you ase a double-throw 
crank, with the cranks opposite each other, one or 
the other of you will be exerting a sitive action 
during almost the whole of each revolution, whereby 


the treading will be somewhat easier and more even, 
and you will be able to drive the lathe at a much 


slower speed withont its stopping.— JAN. 


[39505.]—Leyden Jars.—It is most likely the 
glass is not suitable, or the foil could not but be 
ood for the purpose, ik it is tin at all. I think the 
Beat form of jar is one without a cover. The ball is 
a central wire, bent into a ring at the 


supported on wir : 
to stand inside the jar. Do not carry 


bottom so as 


and about din. of the foil, with shellac or sealing- 
wax varnish. See that the jar is well dried and 
dusted before used.—J. E. FLOYD. 


(98595.] — Leyden Jars.— 1 John-0’-Groat’s ”’ 
jars are covered too high up the neck with tinfoil, or 
the glass is bad. At least 2hin. should be left un- 
covered below the neck, and this part should be well 
wiped clean and dr before using. The glass should 
not be too thin, and must be without a crack ; green 
observe, the front e whole length of | or coloured glass will not do. I believe flint is the 
the pipe.—DIAPASON. l best. —H ESPER. 

33563. -—Rash.—From your query I should ima- | [83598.]—Powdered Wood Charcoal. — You 
150 cae friend suffers trom ( chronic eczema.” ) had better throw the entire mass into water at or 
his I have had occasionally for some years, and | about the boiling point; then stir freely, and allow 
have had the best of advice, but apparently of no | the heavier particles to subside. By weighing the 
residue the amount of admixture, possessed of a 

density greater than water, will at once be apparent. 


value, as the rash seems, under medical treatment 

to remain just as it was. I have, however, obtained Or boi : 
There may still exist other matters, however, rangin 
in specific gravity between that of charcoal an 


Conriders) e zelat tron. taking ‘Clarke's blood 

m ee ; 0 re 

out medic BT PAE e water; and these must be scarched for indepen- 
dently at a subsequent stage, if neceesary. The 


patent medicines, yet this one appears to merit a 
recommendation. it.—W. J. LANCASTER. imary estimate of the specific gravity of the sus 
[38564.])—Microphone.—It would, and to this e er : eg 

; : n Sn, material would suffice to detect adulteration ; 

the effect is que. any simple couple will bebave ut I understand W. Foster's real object to be that 
° of removing the questionable preducts. In a critical 


well just moistened. J. LANCASTER. 
(38567.)—Ancient Literature.—I thank those hould i hemi f 

„ gentlemen who have eo kindly replied to my query, e 5 n 

(33600.]—Expansion.—Provided “ Steam's en- 


but not being able to procure any of the papers men- 
gine is worked by an ordinary slide valve, he can 


one can Be nik them i. ooy koon of a mo 
which contains the required inscriptions, and, make it work expansively by giving some lap to the 
Spee pF tobe NE rye eg slide valve, pod (probably) angular advance to the 
: 7 B w 
[ 33571. ] — Communication between Two valve, and rhaps it will be impossible to expand 
Shops.—Carry a speaking tube through the cellars, | for so Mineh as 3 of the stroke; but if Steam will 
send size of steam and exhaust ports, and spaces 


and up into each shop. By all means use a tube. 
A telephone will be troublesome, and much less | between them, amount of travel of slide valve, and 


effective, in your case.—W. J. LANCASTER. 


(33580. |—The Comet.—The stranger has not yet 
considered it wise to show itself here. Still, as the 
Yankees are first in so much, I guess we may see 
the comet by-and-by. I am, however, surprised 
that no one seems yet to have noticed it here, more 


on the inside (A); glue on, keeping the lower side 
of the mouth exactly level with the top of the block. 
Now cut out the part that covers the throat of the 
block, making it even with the throat all round (B). 
By this means the block is virtually made level wi 

the front of the pipe. Finally make cap (C) as 
usual, and fix it on a trifle below the block, as is 
done in most wooden pipes. As you will doubtless 

is cut 


stroke and diameter of piston, I will let him know 
proportions of a valve to comply as nearly as pos- 
sible with his wishes.—JAN. 

(93608.]—Straight Toes.—Were I so affected I 
should, each night and morning, gently rub in a 


à A liniment, made up of equal parts of tincture of iodine 
especially as the American papers have an account | and olive oil, with a piece of flannel or sponge, taking 
of it.— W. J. LANCASTER. at the same time internally about 4grs. of iodide of 


(33588.]—North Pole of a Magnet.—According 
to custom, we must call the rea south pole of a 
magnet its north, for, as it points to the north, it 
would be absurd to dub it south. The point has no 
bearing on the telephone, for it does not matter 
which way the current goes—in fact, sometimes the 
current is travelling both ways at the same instant. 
W. J. LANCASTER. 

(33590.)—Lathe Castings.—If H. Allingham can 
make his own atterns, any of the firms advertising 
in ours will make his castings at about 14d. per 
ln. I pursued this plan, and have every reason to 
be satisfied with my lathe. By making your own 
patterns, you can adapt them to suit your require- 
ments. It is not always convenient for an amateur 
to fit up the forms used in machine shops. The 
Hastings for the two headstocks, slide-rest, and hand- 


rest socket 1 probab igh about 56lb. 
Bin. lathe. une VAT. * * 


38593. Rotary Pump.—There are an immense 
mumber of different designs. That sketched here - 


z 
Sd 


tassium, dissolved in water. You might in a 
ortnight's time rest for a week, and then renew the 
attack upon the unraly members, continuing such a 
course for several months. The question that occurs 
to me is, have you ever had acute rheumatism ?— 
DovuGLas SCOFFERN. 


([33604.]—Theta Delphini—In No. 649 of the 
ENdLISH MecHANic (query 30481) I drew attention 
to the magnitude of this star, and in No. 651 Mr. 
W. S. Franks confirms my observations of it, but 
does not attempt to “account for its invisibility ;” 
indeed, we both seem to have seen it, and estimated 
it about 6th magnitude. The “B. A. C.” gives it, I 
believe, of 44 magnitude. Although that catalogue 
is by no means a good authority on star magnitudes, 
guch a large discrepancy is curious.—Mac. 

[33609.]—Perspiration—Bathe the surface of 
the body frequently with tepid water containing 
about a quarter of a pint of vinegar to the gallon, 
and wear flannel (frequently changed) next the skin. 


to check the effect ; such a course might involve 
serious bodily disturbance. Also take, now and 
again, a large tablespoonful ef castor oil poured into 
a cup holding a little strong black coffee, and then 
carefully augmented with a further addition of 
coffee. In this way you will find the drug go down 
almost like a greased oyster—and with 5 
more taste. DovdlLAs SCOFFEEN, St. John’s Wood. 


$3611.]—Chemica? Food.—I think you could 
obtain the formula from the latest edition of the 
“ British Pharmacopais.” The preparation is that 
of the “Syr. Ferri Phos. Co.“ (in “dog Latin” 
terminology)—that ia, the compound 97 of 
iron. It is very easily decomposed, and should be 
given either alone or merely with the addition of 
istilled water. The dose for an adult is about a 
large teaspoonful thrice daily, ofter meals, as with 
every preparation of iron. I shall be pleased to 
obtain the formula for you if you would like me to 
ascertain, and will advertise your address.— 
DOUGLAS ScOFFERN, St. John’s Wood. 


[83613.]—Tea.—Do you possess steam at a tem pe- 
rature not lower than 212 Fahr. ad lib.? If so, the 
problem is simple, for, if you pass a current of 
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with is one of the simplest, and perhaps most effec- 
tive. It is known as Eurard’s orc Greindl's,—J AN. 
[38504.)—Lathe Crank.—Coupling two cranks 
upon the same treadle cannot give ane increase of 
power, as is asserted by Jack of all Trades.” (Can 
this be the original Jack” revived?) The only 
advantage gained by using two cranks in this manner 
is that there is less strain upon the treadle (if the bed 
of lathe is a long one) when the operator is standing 


near either end of it.—A., Liverpool. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 699. 


(33594.]-— Lathe Crank.—At present the two of | pro 


the tinfoil too high, and cover the exposed glass, to begin 


necessary to have a new slide 


Do not smoke immoderately, and by no means seek $ 


it into any vessel containing water and the undi- I d 
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gested tea, the liquid will quickly be raised to the 
boiling point, and in this way fully exhaust the 
leaves. DoudLAS SCOFFERN. N 


subject, and one dealing, moreover with a novel 
system of wholesale poisoning of fowls which I un- 
doubtedly detected last year while acting as chemical 
assistant to the public a st for Paddington.— 
DouvaLas SCOFFEEN, St. John’s Wood. 

88621.]— Wheel Gearing.—Any of the follow- 
i books would suit Country Subscriber ” :— 
8 Elements of Mechanism (Goodeve), ‘‘ Machine 
Design (Unwin), 3s. 6d. each; or Machine Con- 
struction ”” Geb 2 vols. (one of text, one 
plates), 28. 6d. cach. Also “ Principles of Mecha- 
nism,” by Willis—the first scientific treatise on 


625.]— Boat Building.—" W. A. R.” proposes 
1 is at the aoû end. ake the 


or pat to 
inside. 


aint, and 
batten, When the bottom is made and cut to shape; 
work a stri ge 


en them ; these can be of 
grown knee 8 or 9 inches up 
the stem and stern post and 15 inches along the 
bottom, and smaller knees along the sides. The 
centre-board case should be fixed at the centre of 
the length, and the best form of centre-board is one 
hung at the lower fore corner on 8 bolt which passes 
through the case, the after end being an 
lowered by a line, chain, or rod. This form, it will 
be readily seen, will jamp up into the case if it 
strikes the ground when sailing. A pant of this 
description will go very well to windward with the 
centre-board down. The beam should be quite 4ft. 
for sailing—in. more would be better. Fasten top 
of centre-board case to one of the thwarts to stay it 
and prevent working and consequent leakage. If 
ou cannot be sure of watertight joints, serve all 
like the joints of the bottom with paint and brown 
paper: it will save considerable annoyance after- 
wards.— . B. 
(33625.]—Boat Building.—The following sketch 
“Ww. A. R.”—it answered 
ave made two of them, and built them 
Draught, with 11 or 
12 stone on board, about 6 or 7 inches, carrying 
sail, 14ft. long, 
eep, 22in. deep from top of 


2ft. Zin. x 
L L, two boards 
M A strake 


being put ether, but with tie pieces inside, 
1, 2, 3. 4, 5. The keel consists of a piece of spruce 
13ft. 4in. x 1}, carried right through and spiked 
upon AA at The deck and bottom are sup- 


ported and fixed 
around R R R R 
ese are chamfe 
the bottom to form a level with 
bottom keel inside for the gratings to rest upon, and 
the three centre tie pieces and rail are screwed on 
E E is the combing of 


is a rail 2in. x lin., and Sft. ong oi oak 


gan 0 
About lin. through the centre of this is 


aud he insisted upon the 
sails being taken in and pulling in. I ob ected. My 
friend made no more to do but jumped up, takin 

the sheets out of my hands, although I begged o 

him to sit still, he not knowing one sheet from 
the other or how to work them. He got confused, 
turned round, and preceeded to claw the sails down 
with his hands, as if he had so much paper to deal 
with. In doing this, he lost his equilibrium ; stand- 
ing upright he made a clutch for and caught the 
mast—the consequence was over we went, about a 
mile or more from shore. He was a good swimmer, 
and struck out for shore. I went downa little way, 
but could not go far, for I had always a painter fast 
to my waist, and to this rail, with some three or four 
yards of slack, I came up, turned over on my back as 
if for floating, W the mast and allowed it to 


rift; took a hitch or two with the line from my 
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waist and kicked out manfully on my back under the 
boat. My friend, after getting some distance off, 
shouted ont, Strike out, man; let the boat go, or 
you will get drowned.” I replied, “ I eannot swim 
a stroke, and I and the punt go together for good 
or bad—good bye.” He begged of me to leave it, 
but with kickmg and keeping a good look out I 
managed to land as soon as and within 20 yards of 


him. I put to sea again, as I and my friend bad to 
find our home 2 miles distant. My friend preferred 
ing, I ridi These rails I have found usefal 


walking, I riding. 
when out ‘ trotting,” or dab fishing, shooting, &c. 
When ont dab fishing I was capsized by the thought- 
ness of a friend in jumping up all of a sudden 
and losing his balance in taking in the trout and dab 
nets. e swam, and I went through the above 
ormanoe, only we had no sails. When out shoot- 
ing I bave found it useful for shifting my position 
without moving from the bottom of punt or showing 
my head by making fast by a long line from land 
where you could not anchor well, the rise and fall o 
tide and currents being awkward. The rig was 
spritsail, as shown in Fig. 4, with jib and foresail, 
but I think a stunsail more easily managed. Do 
not build it sharp as at P P, but over a piece of 
board put in across the centre and a good sweep, as 
at QQ. Instead of patting solid keel put two 
boards as shown at CC, and block off for space for 
your bottom boards, and allow them to eome through 
as at Fig. 4. My boat had neither bottom boards 
nor lee boards, but from the rail at sides I have 
hung out ballast in the shape of a bag of sand when 
sailing. The step 
front of forward thwart-and down to keel, H H. The 
bottom was boarded diagonally, as shown at dotted 


hip joint, and more at the knee. 


for the mast was through the | 


[386238.-—Diving.—I suppose the diving in this 
case means taking headers. Diving, in the strict 
sense of the word, meaus bringing up substances 
from the bottom. the eyes being open. The hands 
should be pt behind the ears, the chin touching the 
chest, and the fingers touching above the head, the 
legs straight out, the knees and ankles touching. 
There are not two people out of thirty that take 
headers that fulfil all these. Most keep the head 
high, and the arms low; many bend the legs at the 
| When a person 
keeps his bands low the head reesives, as it enters 
the water, a bang, beeause the arms are not there to 
break the surface. The hands are not there to get 
the required position, but to save the head. Law 
Student ” would find few if any persons who would 
take a header from a greater height than 100ft., and 
none without their hands above their bead. Am- 
phibian ” is quite right when he says that the turn- 
ing of the hands brings the head up.— B. SNooks. 


(83628.|—Diving.—If “ Law Student is able to 
swim let him try diving from a height of, say, only 
6ft., and allow his head to strike the water first, 


when, I think, he will be convinced that the protec- 
tion of the head by the hands is a consideration. In 
diving the palms of the hands are used to steer with, 
so that a man may dive from a height of 30ft. with- 
out going more than 5ft. under water. There is, 
besides, the advantage offered by the hands reach- 
ing the bottom, orany object in the water, first, and 
thus also protecting head.—Novus Homo. 


[33628.]|—Diving.—I am obliged to“ Amphibian“ 
and Gimerack for their replies to my query. 
“ Gimerack,” however, hints darkly that irretriev- 


line, from keel to stricks or bilge pieces, the rudder | able damage would ensue from not placing the 


shipped in pintle and brace with yoke. The seulls 
were made of pine 7ft. 4jin. x 3in., making two cuts 
down from j one side to on the opposite side. On 


| ceeds 


hands before the head in taking a header, and pro- 
to give an instance where a dive (not a header) 


! was taken from a height of 100ft. without injury, 


M 0 


the Sin. there is a shoo consisting of a piece of wood 
lin. thiek, screwed upon front for forward combing 
for shoe for sprite, N, and pillar rod with strip 
forward. I used the punt some years for collecting 

and seaweed for manure for my garden, and 
lent it out for shooting and eeling, and it has been 
out for a pleasure trip with fonr on board. It was 
put together principally with screws; holes bored 
and some p n oil and Stockholm tar dropped 
into the holes. All joints payed with the same, and 


old shirting saturated with the same put into the 


joints. After it was finished I gave it a good 
dressing outside and in, except the seats, combing, 
mast, and sculls, with 1 gallon gas tar, 1 pint boiled 
oil, 1 pint paraffin, and 1 quart of turps. Build where 
it will be theroughly dry, and go over it with the 
above as evenly and as finely as you can, allowing 
it te dry every time for day or two—give five or 
six coats. Paint the other part to suit yourself. In 
one side at the bow | bored a hole and put a cork in 
it. is was for emptying out the water which 
leaked in or was shipped. 

r ing it some years I parted with it for more 
than the stuff cost me. I made inquiries into the 
cost of such a thing, wanting one, and was asked 
about £12 or £14. The material altogether stood 
me in about £1; it was built in my bedroom, and 
my neighbours knew nothing about it until I took 
out the window and launched it out over the roof of 


the washhouse and into my yard one night between | 
9 and 10 o’clock, pitch dark, not a light to be seen, | 


antil the neighbours were frightened to death very 


nearly, and came out to sco what was the matter. I 


was Very muchamused to hear their various conjec- 
tures as to what it was that made sucha noise, In 


the morning, to their astonishment, there was a | 


good-sized 
christened 
TRADES, 


punt in my yard ready for gea, and they 
it Jack's Coffin.“ — JAR OF ALI 


Mine never leaked, and wash-hand basin, with the eyes closed, and open 


I do 


| and the hands did not enter the water first. 

not see how these two things are reconcilable. 
| What I want to know is this—would the impact of 
| the water damage the skull if a header of any height 
| were taken without the hands being placed in 


| front of the head—i.e., do the hands make a 
hole for the head to enter? As I said in my 
original query, I jncline to the opinion that the 
| other reasons are those which cause the position in 
question to be almost invariably assumed; and | 
may add one more—viz., the hands are thereby 
ready to strike out the moment the diver is in the 
water.—LAaw STUDENT. 


[33639.]|—8pectacles.—If Optic“ desires to 


| retain the use of his eyes he must give them abso- 


lute rest until they have recovered their normal 
strength. The best and simplest cure would be to 
sit in a darkened room for several weeks, and wash 
the eyes frequently with cold clean water, All ought 


to do this every morning, whether the eyes are weak | 


or not. To do it properly dip the face into the 


them under water—of course, close them before lift- 
ing the face out of the basin. The eyes soon grow 
| aecustomed. There must be no soap in the water. If 
“ Optic ” cannot leave his work he must spare his 
eyes all possible avoidable labour, and should try to 
obtain some temporary employment that does not 
| require constant use of the eyes. After business 
hours give the eyes an absolute rest; neither read 
nor write, and on no account wear spectacles, except, 
| if necessary, tinted glasses, made of ordinary glass 
| tinted neutral tint, blue or green. The most advan- 
tageous manner of spending the evenings is to go 
into the country where there is plenty of green—a 
colour pleasant to the eyes—and to keep the eyes 
steadily fixed on the grass and shrubs, On return- 
ing home avoid gas. Hither go strairht to bed or 
remain ina dark room. Should the eyes be very 


weak then go into a dark room immediately after 
finishing business, and remain there till bedtime.— 


(33640.] — Cabbages. — Since reading “Seal 
Rymea's communication on “Clubbing in the 
Brassicæ I have examined a number of plants, and 
find that those which do not form heads have lumps 
of all shapes and s zes at the roots (which I take to 
be said clubbing alluded to by him). Some of 
these lumps cut up firm, somewhat like a turnip, 
whilst other are in a rotten state, but I did not see 
any grubs, as mentioned by “G. J. H.” I may 
mention that a gardener tells me that the cure is to 
dig in plenty of fresh lime and salt at the back end 
of season.—A., Liverpool. 

[33653.]—Repairing a Vice.—To help In- 
quirer over the difficulty of obtaining a nut for his 
vice without the lathe, let him look at the annexed 
sketch, in which A represents the screw, and round 
which a strip of iron, B (eross section, C), is evenly 
wound. This strip constitutes the future thread of 
the nut. File way the superfluous iron, and leave 
about 1-16in. projecting all round. Now, drive a 
previously prepared tube over the screw (D); E 
represents a cross section of the same in this stage. 
Drive on the cap, F. All parts of eontaet ought to 
be olean, and no grease must be suffered near them. 
Screw out the screw, and the nut is ready for brazing. 
To braze the same you must have a pretty good fire. 
Get some clean brass filings and some po flex, 
wet the inside of the nut with water. and put the 
filings and flux inside. Don’t be sparing, as the 
moisture looks rather more than it actually is when 
fused. Do the same outside, where the cap, F, is 
driven on ; then inelose the whole in pipeclay, wound 
round with iron wire to keep it together, and putin 

the fire. When the pipeclay begins to get red-hot, 
turn the whole round in all directions for about 5 or 
10min. ; keep on turning until quite cool, and let 
rest, If you break now the surrounding , your 


nut will appear almost ready for use. Any uneven- 
ness inside the threads can easily be removed by in- 
serting a steel cutter in a hole drilled on the nut of 
the screw, and protecting the end of the worm ; as 


| you screw on it will bite its own way.—P. F 


[33653.]—Repairing a Vice.—I don’t see how you 
can use your slide-rest to cut a screw, unless it can 
be connected to the mandrel of the lathe. The nut 
for vice screw is not chased up in a lathe, but when 
the square-threaded screw is finished a suitable 
sized piece of wrought-iron gas-pipeis used, to which 
is added the collar and end piece. This must bea 
loose fit on the screw. Next a piece of iron is forged 
so as to fit into the thread of the screw and to 
slightly project above its surface, so as when filed up 
that it will fit into the aforesaid piece of tubing (two 
or three turns of thread being sufficient). The tube 


| 


| 


being filed upright inside previously, some borax. and 
spelter is dropped in, and it is brazed over @ nice 
charcoal fire.—A., Liverpool. 


[33654.]—Pressure.—The difference in pressure 
at the dome and at the bottom of the fire-box isonly 
due to the weight of water, and is but trifling. Ifa 
gauge were attached 6ft. below the surface of the 
water it would indicate about 2°5lb. per square inch 
more than one attached at the surface. Novus 
Homo. 


(33654,]—Pressure.—The pressure is, of course, 
greatest at the bottom, on acconnt of the weight of 
the water upon it, while the dome only sustains 
the pressure of the steam. The difference of pressure 
at the points named depends upon the depth of the 
water.—J. E. FLOYD. 

[33656.]-—Rowing.—In the first place M. R. C.“ 
sheuld be careful not to drink more than he abso- 
lutely requires. His food should consist of beef 
slightly underdone, with plenty of vegetables and 
dry bread. It is also necessary that he should take 
his meals, and his exercise, and his sleep as much as 
possible at regular hours. Secondly, as to his sleep, 
he should not allow himself more than 8 hours; he 
should rise at the same time every morning, aud 
should take a brisk walk or run before breakfast. 


Ava. 16, 1878. 
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He should not expose himself to the sun more than 
is necessary ; and I myself, when in training for a 
race, hardly nse my legs at all except in the neces- 


gary exercise for the race, HAWES. 


[33665.]J— Size and Weight of Anchor.—The 
following would be the proper measurements and 
weight for an anchor and chain suitable to 
“X. V. Zs’? boat: — Anchor: Shank, 2ft. long; 
span between flukes, 18in. Weight, 14lb., and a iin. 
chain cable of good length, say, 15 or 20 fathoms.— 
East ANGLIAN. | 


Sa Eg Tonen Meats.—These tins are placed 
(when fall) in a shallow bath of water, and this 
water is heated. The air in the contents of the 
tins, or a great part of it, is thereby expelled (by its 
expansion, and rising to the surface). This pre- 
serves the contents from decomposition. Besides 
this, the air in the empty (so called) part of the tin 
is rarefied. Whilst the tins are in the bath a drop 
of solder is put on a small hole in the top of the tin 
which has been left for the purpose, the top having 
been soldered on before the tin is put into the bath. 
When the tin is removed from the bath, and gets 
cold, the air inside contracts, and when the tin is 
opened air rushes in to supply the lack inside, until 
the air inside is of the same pressure as the outside 
air.—Law STUDENT. 


(33701.] — Cheshire Lines Railway. — The 
Cheshire lines comprise the lines from Liverpool to 
Manchester and Glazebrook to Stockport, which are 
owned by the three companys—viz., G. N., M.S. L. 
and Midland, The Cheshire lines are not completed 

et, there being in course of construction the Wigan 
ine from Glazebrook, the Widnes extension, and a 
line to the north end of Liverpool. A line to Bolton, 
proposed to be made from Manchester, was nipped in 
the bud by a committee of the House of Commons. 
Powers have been obtained for a line from Knutsford 
to Macclesfield, but I do not know what progress is 
being made with it. Passenger“ will see that 
there is plenty of unproductive capital which is a 
considerable burden on the Cheshire lines. The 
letters M. and S. C., at Marple, mean Midland and 
Sheffield Committee, whose dominions comprise the 
lines from Manchester to New Mills (both old and 
new routes) and Marple to Stockport. I am not 
nware of any new north route for Midland expresses. 
Several do not now call at Trent, as separate trains 
run from Nottingham to Derby, reaching in advance 
of the nerth expresses. The following trains ex 
Derby do not stop at Trent :—8 10 a.m., 2.49 p.m., 
5. 10 p.m. The following ex Leicester do not stop: 
2.29 p.m., 5.56 p.m., 11.22 p.m. All ordinary Midland 
trains stop at Derby. at does Passenger” mean 
by saying that also some run direct through 
Derby ?” They never ran any other way. The 
following is the booked ranning of the 8 p.m. St. 
Pancras to Edinburgh :— 


Arr. Dep. 

p.m. p.m. Dis. Speed. 
St. Pancras... 8.0 888 

ford . 9.5 9.8 47}... 43°84 

Leicester > . 10.13 . 10.18 904 ... 48 
Trent... 10.46 . 10.49 120 43°21 
Sheffield . 11.40 11.46 1574 43°82 

a.m. am. 
Normanton... 12.28 12.33 ... 187} .. 40°05 
rks Oa . 128 ... 1.35 223 388:5 
Carlisle. 3.30 ... 3.37 31 45'52 


Edinburgh.. 5.57 .. 406 . 40°82 
Average speed, London to Edinburgh, 40·08 miles 
per hour; average speed, deducting 43m. for stop- 
pages, including Shipley, 43°98 miles per hour, I 
cannot understand why this train should stop so 
long at stations, and then run at high speeds to 
make the time up, as between Skipton and Carlisle, 
Sheffield and Normanton, &c. Perhaps C. E. S.“ 
would explain it, and also say what is the average 
load? The letters M., B., and M. referred to by 
“ Passenger” means Macclesfield, Bollington, and 


|33706.]—Mining.—-The 25ft. from bottom of 
shaft to the seam will form the sine of a right- 
angled triangle, and the distance to be driven will be 
the cosine. Now, if the sine of an angle of 30° be 
considered as unity, the cos. will = 1°732; . 25 x 
1°732 = 43°3 the distance to be driven. Another 
way: The hypothenuse of an angle of 30° = 3 sin. ; 
in this case the sin. = 25; . hypot. = 50; then by 
Fue, I., 47, 7 50° — 25? = 43'3.—J. Roscon, Golden 


[33708,]—8. F. R. Locomotives.—The engines 
that ran the mails on the S. E. R. are 7ft. single 
engines; cylinders, 16 x 22; diameter of leading 
wheels, 4ft. Sin. ; diameter of trailing wheels, 3ft. gin. 
The fire-box has a heating surface of 132°31 sq. ft., 
and is arranged for burning coal. Heating surface 
of tubes, 97301 sq. ft.; total heating surface, 
1105˙32 sq. ft. An experiment made with one of these 
engives, over 4,931 miles of running, gave a consump- 
tion of Welsh coal of 21°34lb. a mile, with an average 
load of 13°06 carriages, weighing 142°3 tons, at an 
average speed of 44°15 miles per hour. The tender 
holds 2,500 gallons of water. and is sufficient for 
the run from London to Dover. Other engines of 
this class are numbered No. 2, built at Ashford 
Works, 1865, and Nos. 43, 72, 81, 83, 85, 198, 199, 
202, and 204, No. 43 has run from London to 
Folkestone in 85 minutes, including time taken in 
starting, stopping, and for signals, with 10 coaches. 


The mail trains seldom exceed the rate of 55 miles | Barometer Manual,” compiled under the direction 


per hour on a level 
13 coaches.—G. L, 


{33716.]—Etching on Glass.—The most simple 
way of etching on glass bottles is as follows :—Warm 
the bottle to be etched, and coat the part where the 
etching is to be done—with paraffin or wax—by rub- 
bing it over the warm glass, which must be suffi- 
ciently hot to melt it, and get as even a eoat as pos- 
sible. Then let it get cold and quite set. The coat- 
ing should extend well beyond the part to be etched. 
Next with a pointed knitting-needle write what is 
required, taking care to cut right through the coat 
of wax. Then procure a common leaden ink-pot, or, 
if not large enough, a piece of lead pipe, with a piece 
of lead hammered water-tight into one end so as to 
form a flat bottom, will do. Then cut the top sucha 
shape that the bottle will lie upon it with the writing 
on the inside, and fit closely. The etching may be done 
in two ways. Either puta little fluor spar (powdered) 
into the pot, and pour on it some common oil of 
vitriol, or simply pour in a small quantity of common 
hydrofluoric acid. In either case now put the bottle 
on the top, and gently warm the contents of the pot, 
but take care not to melt the wax on the bottle. 
Fumes will arise, which will in some five or ten 
minutes etch the glass wherever it is wapotee by 
the wax. The bottle may then be removed, washed, 
and the wax melted and rubbed off. Fluor spar and 
vitriol are cheap enough, and perhaps best, as hydro- 
fluoric acid is very dangerous stuff to get on the 
hands or nails, and requires to be kept in gutta- 
percha bottles which are expensive. The fumes 
which come off when the etching is going on must 
not be allowed to get about much, as they are very 
irritating. If care is taken, and with a little prac- 
tice, very neat etching may be done in this way, 
though it is rather slow.—LAsyYE. 


33724.J—Hens and Eggs.—I cannot say how 
many eggs it is possible for one hen to lay, but I 
know they can lay every day without a grass run, as 
I have two that were hatched early in June of last 
year in the run they now occupy, which commenced 
to lay a day or two before Christmas, and have con- 
tinued to do so up to the present time, missing only 
a day now and then; sometimes, indeed, especially in 
the early part of the year, laying every day for weeks 
together, though they are beginning to slacken now, 
missing about twice a week. They are common 
fowls 1 very much the appearance of 
Hamburgs he run is at the bottom of a garden, 
in the north-east of London, is about 12ft. long, 
covered, with open wire front. I am inclined 
regard this as somewhat of an exception, as, though 
nothing unusual for them to commence laying thus 
early, I had quite expected they would have stopped 
for a week or two, and then gone on again. They 
have soft food in the morning and mixed corn in the 
evening, with what greenmeat comes to hand. I 
have had other fowls lay every day, but not for so 
long a time.—C. Lark. 


(33728.] — Thunder and Lightning.—For the 
purpose of calculating approximately the distance 
in a direct line from the observer, of a flash of light- 
ning, the time that light takes to traverse a given 
space may be disregarded. Sound travels at about 
the rate of 1,142ft. in a second, and the number of 
seconds elapsing between the flash being seen and 
the thunder being heard, multiplied by 1,142 will, 
therefore, give in feet the distance of the flash from 
the observer. Another method is to count the pul- 
sations ef the wrist pulse between the flash and the 
the thunder, and as in the interval between two pul- 
sations sound travels about one-sixth of a mile, it 
follows that the number of pulsations divided by six 
will give the distance in miles of the flash from the 
observer.— Law STUDENT. 


(88729.] pla Side Anticyram. — Anticyra, a 
town of ancient Thessaly, was said to produce the 
genuine hellebore, so much recommended by ancient 
physicians for the cure of insanity. Hence, the say- 
ne or the ancients, ‘‘ Naviget Anticyram ” (perhaps 
Let him go to Anticyra ), alluding to this helle- 
bore. The saying was applied to a person regarded 
asinsane. I have got the above information—ex- 
cept the attempted translation between ntheses, 
for which I take all the blame—from Lempriére’s 
Classical Dictionary. — LAW STUDENT. 


pet of the line, with a load of 


[83729.] — Naviget Anticyram.— There were 
three towns of this name—one in Phocis, on the 
Corinthian Gulf, now Aspra Spitia; one a town of 
Locris; the third a town of Thessaly. All these 
were famous for the hellebore, which was produced 
and prepared in them, which plant was reputed to 
cure diseases, and insanity in particular; hence the 
proverb quoted.— ERNEST SPRAGUE, Lynn. 


(33731.]—Barometer as a Weather Guide.— 
Read the chapter on this subject in Scientific Dia- 
lognes, a book than which, though it is rather old- 
fashioned, I know no better for teaching the elements 
of natural philosophy. The words fair,“ change,“ 
&c., at the side of a barometer are merely to show 
what weather has by experience been proved to most 
usnally accompany a particular weight of the atmo- 
sphere. The barometer is but a weight measurer, 
as its namə indicates.—LAW STUDENT. 


[33731.] — Tho Barometer as a Weather 
Guide.—A sati-factory reply to this query would 
eccupy a great deal of space. May I recommend 


your correspondent to get “The Coast or Fishery ' unfavourable changes, 


— 


—— —ĩ—— 


| 


of the meteorological committee of the Royal 
Society. It only costs 6d., and is a most complete 
little work. To be had from Mr. Stanford, 55, 
Charing-cross, or Mr. Potter, 31, Poultry.—X. 


(33732.)—A or An.—Tho question raised by 
“ Etymologos ” is one which can only be decided by 
an appeal to the ear. Euphony demands the employ- 
ment of a instead of an before the long u and before 
all combinations of letters having that sound—thus, 
wo say a unit, a university, a ewer, a yew- tree. In 
the case of the last-mentioned word the use of an 
might lead to an equivoque, as we might understand 
a new tree instead of a yew tree. On the other hand, 
before the short u an is used, as an uncle, an uuder- 
taking. One, berig pronounced as if written won, 18 
an exceptional word, and we ought undoubtedly to say 
aone. Before words commencing with a silent han 
is, of course, always used, as an hour, an honour, 
but I should like to ask Etymologos whether he 
would say a hotel or an hotel, a hospital or an 
hospital.—A. E. S. . 


(33732.]—A or An.—A is correct in all the cases 
mentioned, for the sake of euphony. An, origina 
meaning one, was formerly used, being deriv 
from the Latin unus, one, through the French un. 
Some writers and speakers continue to use the old 
form, an, in such cases; but it cannot be con- 
sidered correct at the present time. Who ever 
heard of “an one-pound note? It should be, “a 
one-pound note,” the reason being that the o is pro- 
nounced as if preceded by the consonant w. 
university is correct, because u long is pronounced 
as if it followed the comsonant y iu you.—N. J. 


33732.]J—A or An.—“In older English, an is 
used before h aspirated, as, an host (Ps. xxvii., 3), 
and before u (yu), as, an unicorn (Ps. xcii, 10). An 
becomes a before consonants, including w andy; 
also before h aspirated, and (usually) before u (eu) 
when sounded yu. Thus: An eagle, an hour, an 
umpire; but, a man, a woman, a yew tree, a 
history, a unicorn, a European. These are ex- 
tracts from Dr. Wm. Smith's English Grammar.” 
A university, a one, a ewe, are therefore correct.— 
Ram CHAND BISWAS. 


[33732.]— A or An.—I am glad Etymologos 
has called attention to this subject, for I often get 
my auricular nerves dreadfully thrilled by the caco- 
phony of speakers and writers who use such horrid 
combinations as, an union, an one, Ko. An should, 
of course, be used before vowels, for the sake of 
euphony ; but u in union, o in one, are not vowels— 
they are semi-vowels. Spell them as they are 
sounded, and see. Union is pronoun yewnyun, 
one is wun. Therefore it would be just as correct to 
write or say, an yew tree, an youth, an wonderful 
feat, as to write or say, an university, an ewe, or 
such an one. It is strange that teachers do not 
take the trouble to learn this simple lesson for 
themselves, and impart it to their pupils. The fact 
is, they judge of sounds by the eye, which is no less 
absurd than to test colours by the ear.— J. Sr MES. 


N — A or An. — Strictly speaking, the 
original form of the article was an, frem unus, 
through the French un; but most grammarians 
have given the article as a, which mes an 
before a vowel, to avoid the hiatus or disagree- 
able effort which would be made in sonnding 
separately the two vowels in succession. It is, 
therefore, for the sake of euphony that a is 
used. 1. Before the words beginning with the 
aspirated vowels, y, u. eu, ew, pronounced as if y 
was before it, as, a youth, such a one, a aniversity, 
a eulogy, a ewe. 2. Before words beginning with 
silent h—viz., heir, herb, honest, honour, hospital 

hostler, hair, and their derivatives. The wor 

humble used to be h mute, but our best writers now 
aspirate that letter. If a word beginning with h 
aspirate has the accent on the second syllable, the 
article an is used instead of a, as, an heroic deed 
an historical book.—KENNY’S GRAMMAR. 


(38732.]—-A or An.—A university, a one, a ewe, 
is correct, because, according to the rule, the n 
is dropped before words beginning with a vowel 
sounded as though it were preceded by a con- 
sonant, which is the case in each of the words 
cited. I am aware that many authors write an 
before words of this class, but cannot conceive why, 
as it is certainly, tomy mind, more euphonic to say 
a European, than an Euro _ The reverse of 
this ruleis seen where the n is retained before words 
beginning with h mate, as an hour.—C. LARK. 


(33736.]—Maple Sugar.—The following descrip- 
tion of the method of making maple sugar I found 
in a recent number of tho Gardeners’ Chronicle, and 
I send it, as a good reply to the query of Sabbas :” 
it formed a portion of American notes by Mr. G. 
Maw:—Acer saccharinum is a mnch larger tree, 
and is at once distinguishable from the red maple by 
the roundness of the notch between the lobes of the 
leaves. The rising of the sweet sap commences 
immediately after the first break-up of the long 
frost from the middle to the end of Peny, con- 
tinuing through March and into the early days of 
April, but varying in different localities and at dif- 
ferent seasons, A cold north-weat wind, with frosty 
nights and sunny days in alternation, tends to incite 
the flow, which is more abundant duriug the day 
than the night. It is, however, most sensitive to 
and from a flew of 3 gallons 
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a day from one tree may almost cease in a few hours, 
and then gradually recover itself. From tbis it will 
be seen that the flow given from day to day is un- 
certain, and that reliable statistics of produce are 
difficult to record. A continuous course of favour- 
able weather tends to the largeat preduction, a 
rising and falling supply reducing the total produce 
of the season. The time at which the flow commences 
varies, not only with the season, but with the expo- 
eure and elevation of the ground, being earliest in 
warm and low situations. A thawing night is said 
to promote its flow, and it ceases during a south 
wind and at the approach of a storm, and so sensi- 
tive are the trees to arpent and climatal variations 
that the flow of sap on the south and east side has 
been noticed to be earlier than on the north and 
west side of the same tree. There are generally from 
ten to fifteen good sap days” in the sap season, 
which continues on and off for about six weeks, after 
which, as the foliage develops, the saccharine 
matter is reduced, and the sap is said to be ‘‘sour”’ 
though a restricted flow still continues. Emerson, 
in bis work on the Trees of Massachusetts,” refer- 
ring to Michaux’s observations, considers that the 
product of sugar depends also on the character of the 
previous summer, ard that a season of plentiful rain 
and sunsbine prepares the tree foran abundant harvest 
of sugar in the succeeding spring. Open winters 
are thought to cause the sap to be sweetest, and 
much freezing and thawing to make it most abun- 
dant and of the best quality. The sap of isolated 
trees is richer in sugar than that of those whick are 
massed together in the forest. In the maple bush 
at Hayaville the produce of sugar was at the rate of 
llb. to each 6 gallous of sap, and the average may 
be IIb. to 4} or 5 gallons, but Emerson records in- 


stances in which llb. of sugar has been produced 
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moist. Beat in open air with morning sun upon 
them. Pot when large enough; re - pot when 
necessary. Shelter during winter, re-pot in spring ; 
will probably flower in August, though some may 
not do so until third year. Cuttings from stem in 
usual manner, by suckers thrown up from the 
roots of old plants, potted singly, heat applied in 
frame or otherwise, sheltered, re- pot ted from time to 
time. Keep in greenhouse till hardy enough for 
open air. Keep moist during growth of flowering 
stem.”—C, LARK. 


[83738.]—Blaok Diamond.—This can be ob- 
tained from Professor Tennant, in the Strand, near 
Somerset House. A piece suitable for grindstone 
turning would cost about 5s., and, mounted as de- 
scribed by me a week or two back, would last for 
yeara, and pay its cest over and over again. I should 
not think it would be very suitable for cutting plate 
glass, or a piece with the special angle requisite for 
this purpose would be too good to use for turning 
up grindstones, and would be used for glass-cutting, 
and command glass-cutting price.—LAw STUDENT | 


[88743.]—Phlegm in Throat.—I have suffered 
from this for years, and have never found any relief 
in medicine. The only method I have found of 
service has been to gargle the throat every night and 
morning with cold water. This loosens the tongh 
tenacious phlegm, and enables one to spit it up. The 
practice has now become a habit with me, and [ 
could not go to bed comfortably without doing it. 
Sometimes it is necessary to get up in the night to 

argle, sometimes, also, in the course of the day—in 
act, whenever the accumulation becomes trouble- 
some. The plan has never failed to give me ease, 
and I recommend it with confidence. Perseverance 
and regular living, of course, are necessary.— 


- from 3 gallons of sap. With reference to the produce | R, C. D 


of individual trees, in a good sap season an average 
tree will run as much as 3 gallons of sapina day, 
occasionally more, and produce about 4lb. of sugar 
in the season. but Emerson records instances of the 
production of 10, 20, 33, and 43lb. of sugar from 
* gingle trees. Such weights are, however, together 
exceptional. The highest weight was produced from 
a draught of 175 gallons of sap from a single tree. 
The average quantity per tree would be from 12 to 
24 gallons in a season, Young trees under twenty- 
five years old are seldom tapped, the smaller trees 
scarcely paying for the trouble, apart from the 
debility it produces in the young growing tree. 
Repeated tapping of the matured trees produces no 
apparent injary or effect on their vigour. Emerson 
records instances of trees that bave been tapped for 
forty consecutive years without injary, and it is said 
that both the a per and quantity of the sap are 
visibly improved after the first tapping. The trees 
are usually tapped at a height of 3 or 4ft. from the 
ground, with a Tin. auger, to a depth of from 2 to 
Gin., into which a perforated plug is driven to lead 
the sap into the collecting vessels, or a simple notch 
lłin. deep is cut with the axe. 


renewed in succeeding years in fresh places, gene- 


rally alternated on opposite sides of the tree. The 


rap is evaporated either in iron chaldrons or shallow 
boilers, 6ft. long, 2}ft. wide, and about din. deep. 
Those of copper are preferred 


the boilers filled up with fresh additions of sap during 
evaporation till the syrup attains a sufficient con- 


sistency, which is ascertained by its breaking, or 


crystallising when drepped 
' syrup is strained Tanak 
tity of lime or soda 
acids that may be present, and a little white of egg 
or milk to clear it. After straining and skimming 
the syrup is poured into pans or moulds to crystal- 
lise, and it may be farther clarified by gently 8 
in tapering cans with a tap at the bottom, towards 
which the molasses gravitates, and is drawn off as 
the crystallised sugar sets. Maple sugar is made 
not so much as an article of commerce as for the 
home use of the producers, and the great bulk being 
consumed where it is made, it is difficult to arrive at 
auything like an accurate estimate of the total pro- 
duction. Emerson states that in Massachusetts 
alone between 500,000 and 600, 000lb. weight of sagar 
are annually produced from the maple, and he values 
it at 8 centa per lb. In 1874 the price rose to from 
10 to 22 cents alb. In Canada, at the beginning of 
April last, new maple 7 was selling at from 10 
to 11 cents alb., about the price of the best cane 
sugar. A considerable proper ties of the maple sap 
product is also preserved as syrup withoat crystalli- 
sation, and in this state it is used as sweet sauce 
and for various culinary purposes. The maple sugar 
production is said to be a growin indash. and if 
the preparation could be centred in well-ordered 
factories, on the plan of the cheese and butter fac- 
tories, there is little doubt tbat carefully prepared 
maple sugar would closely compete in price with 
cane sugar. As it is, with the simp‘e and almost 
rude appliance for preparation, ther: is little to 
choose between the purchase of cane sigar and the 
cost of producing the local home- mad sugar from 
the sap of the maple —HzREWARD. 


(83737.]—Lobelia Cardinalis.—Th > following is 
condensed from a work on flower rdeaing :—‘* Can 
be raised from seed or cuttings. The seed should be 
sown, as soon as possible after ripeniag, in pans or 
boxes in rich moist soil, and either not covered at 
all, or very slightly with a sprinkling of dry t. 
Protect from frost or heavy rair. Keep young planti 


into cold water. The 
evaporation, a small quan- 


From one to three 
taps are inserted in each tree, and these have to be 


to iron, as they are 
said to yield a whiter sugar. Care is taken to keep | tak 


ed to neutralise any free 


(88744.J}—Swimming below Water.—I have 
never found any difficulty in opening the eyes under 
water, and have never seen anybody who found that 
he could not open them. Amphibian says that be 
always takes a header with his eyes shut, but I have 
never hurt my eyes, although, of course, I might; 
in fact, I generally keep them open, in order to see 
my reflection in the water, as that is the only way I 
can find ont if I take a good header or no. I find 
that after some time my eyes get sore, and that is 
why I seldom swim under water.—B. SNOOKS. | 


$8744.) — Swimming below Water. — Like 
„ Amphibian, have never been able to understand 
the statement that the eyes cannot be opened under 
water, and I have never found the slightest difficulty 
in opening or shutting them as often as required 
under water.—Law STUDENT. 


[88745.]J— Coin Cabinet,—Suppose your trays to 
be 1ft. 6in. x 10in. Take a clean, sound, and well- 
seasoned piece of pine, lft. 7in. x llin. x 3in.; 
plane up truly to 23in. thick, and best edge square; 
draw a line down centre of best edge (by edge is 
meant by workmen a narrow side: what geometri- 
cians call an edge—i e., the line where two planes 
meet—the workmen call an arris). Now mark off 
the length, and divide the sinkings equally ; bore to 
any convenient depth—say, ltin. Plane the edge 
again perfectly square, set fence of circular saw to 
e off a slice thickness of coin, shoot the edge 
again, and take off another, and so on. Four of 
these will fill the bottom of tray, and if well cut, 
will only require a slight touch of glue to make a 
clean job. Make your { holes in two rows, zig- 
zag. Have a truly-planed block fitting lossely into 
tray; put this on top of slices when glued in, 
and a weight. This will prevent warping.—OLp 
PLOUGHMAN. 


(33749.]—Plants.—I can recommend Beeton’s 
“ Shilling Gardening Book as a useful little book 
to Hilda T., Cornwall.”—A,, Liverpool. 


(38751.)—Sale of Stock (Consols).—* Scri- 
voner can easily m calculations relating to 
Stocks by simple proportion. I will take his own 
example: If £100 stock costs £953, what will 
£25 10s. cost ? 


As £100 : £25 10s. :: £95 78. 6d. 
20 l 


1,807 
12 


23 —— 
* 


22, 800 
251 


114.450 
45.780 
11,445 


12) 583.6970“ 


20) 486 4 


E24 6s. 4d. 
* Erased figures. 
—FRED. J, Bout. 
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they oan fer the benefit of their fe 
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— 
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Music, 431. 

Chinese, 431. 
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. L. and N. W. Engines, 431. 


QUERIES. 


— — 


133756.]J—Land Surveyors in the Colonies.— 
Would some reader inform me to which of the colonies it 
would be best for a land surveyor to emigrate, or if the 
United States offer say employment to surveyors, and, if 
pes state rate of wages usually received P—Lanp 
URVEYOR, 


[38757.] — Driving Lathe by Wind.— Would 
rome one kindly inform me the beet way of driving my 
lathe by wind so as to have 150 . speed in fine and 
rough weather? The roof is high, and the room is next 
to the roof.—J. RoBERTS. 


5 Tramination.— Could any 
reader inform me the subjects I require to in before 
obtaining a certificate for engineer on a vessel, and 
also the names of textbooks P— ANXIOUS. 


[33759.]—Leclanche Cells.—I have a lot of carbon 
cells belonging to Léclanché battery; having been in use 
some time, I presume they must be worn out. Can any 
oue tell me how I can test them to eee if they are fit for 
further use, and, if they are not, can they be replenished, 
or can any use be made of them P— WasDERER. 


(33760.]—Dull Bleck Bronse on Opera 
Glasses.—I greatly desired to obtain the dull dark 
black to be found on French-made opera glasses. I tried 
the method stated in your paper, No. 695, rigs 19th, page 
475, under title, Black Finish for Brass.” I did exactly 
as there noted. The effect was to produce on the brass, 
in the mixture, a brown-black thick coating in an effer- 
vescent state, which, when dried by heating, Jeft a 
brownish powder on the metal, which could easily be re- 
moved by a rub of the finger. I have tried several plans 
with the mixture of nitrate of silver and nitrate of copper 
without result of a favourable character. Oan any of 
your many readers further help me to obtain a dull dark 
black for metal, which, will stand at beric 
change without the need of lacquering metal after 
bronzing P—J. BALSAM. 


(33761.]—Time at the Antipodes.—I have been 
puzzling for some time at the following :—Sup it 
to be 8 p.m., August lst, at a certain 5 say London, 
what would be the time at the Antipodes—would it be 
8 a.m., August lst, or 8 a.m., August 2nd ? I presume 
18 athens would be just 12 hours difference in the time. 

(33762.]—College of Surgeons.— What subjects 
are necessary for entering the College of Surgeons? 
When and where is the next examination held ?—A. W. 
HUNTON. 

(33763.]—Tinting Mechanical Drawings H 

kind i n on tinting 


somebody ly give me any in 
mechanical and geometrical drawings ? Is there any 
cheap book on tinting? If so, who is the author, pub- 


lisher, and what is the price 7— A. S. B. 


(33764.]—Rescuing Drownin Persons.—! am 
considered an average 8 5 but should be glad 
to know, as I am at the sea-side, the best way to act, 
supposing I had to resone a person from drowning: lst, 
without clothes; 3nd, with clothes.—T. Evans. 1 
33768. — Photographing Instruments. 0 
Mb. LancasTER.—I howd feel deeply obliged for rome 
reliable information in my difficulty. I wish to 9 
accurate photographs of a variety of instrumente—<lec a 
cal and optical—I possess. I find the ordinary quarter, 
plate portrait lens quite useless, as it does not allow s 
sharp lines, or enable me to get the camera neal enoug 
to the object. What had I better do, or is it at all prac- 
ticable attempting the work? Could accurate engrav] 
be made from prints taken from negatives of 15 ae 
work? I fear that photegraphy may be useless for 
purpose.—A. i am | 
38766. |—Spectacles.—A patent for 
88 ont some years 955 by Mr. A. A. de la Gout.. 1 
Great Winchester-street, London. The invention ees 
in fixing to the joints or bows of common se to 
pair of mirrors or reflectors, so jointed and P 1 
enable the wearer to see sideways in any 
even behind him, without turning his head. tted and 
these spectacles the ordinary glass lenses are om) all the 
the mirrors only used. The wearer thus 4. drawing of 
boasted pewers of the fabled Argus. There a n nic. 
= 5 in Hebert's Encyclopedia Mechan 
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(88767.)—Sore Skin from Shaving.—Can any of 
urs tell me a remedy for the above inconvenience? I 
have tried hollow-ground razors, also the usual kind, but 
tbey both make the skin of my throat tender and irri- 
table. Any hints for the cure of the above will be thank- 
fully received by—Hosnixos. : 


(33768.]—Chemistry—Specific Gravity.—Would 
any correspondent kindly tell me whether the fcllowing 
is the proper method for finding the specific gravity of any 
gas, simple or compound? One litre of air = 14:4 criths ; 


and | = weight of any gas in oriths $ = s.g. I have 


consulted several warks on chemist: but cannot find 
any formula for finding the s. g.—J. H. Rowxxr. 


(2070) 1, mechanics MoE. of Bngines.—What 
is the most exact rule for finding the h.-p. of high-pressure 
and condensing engines? I have se formule which I 
have been accustomed to work by, but the results are 
different, and some of them very serious, Any informa- 
tion will be thankfully received by—J. H. Rownrr. 


38770.]J— Gatling Gun.—Will some one of our 
readers kindly describe, briefly, the principle of the Gat- 
ling gun, whether it is the same as a revolver, on a large 

e, or what P—A SUBSCRIBER. 


(38771.l—Black Dye for Leather.—Can any 
render assist me in making a black dye for harness and 
shoes P—A STAMFORDIAN. 


[88772.]J— Letters on Tombstone.—What is the 
exact description of black paint used for painting the let- 
ters cut into a marble tombstone? And how can the 
smooth polished appearance be restored to the marble 
Shien has become rough-lookiag through exposure 7— 

ALETH. 

[33773.]—Gravatt’s Level.—I have accidentally de- 
stroyed the spider lines of my level. How can I secure 
the point of intersection of the new ones, being in the line 
of collimation ?—DALETH. 


(33774.1—Depositing Copper on Iron.—Can any 
correspondent inform me how to deposit a coating of 
copper upon iron? I have tried immersion in a solution 
of sulphate of copper, but cannot get the copper to adhero 
firmly and evenly to the surface of theiron. I think the 
process must be simple, as iron-wire and common iron 
castings are now coated with copper.—Acipum ACKTICUM. 


(33775.]—Medical.—How will the new Medical 
Amendment Bill that is now before the House affect— 
when it s—the students of that profession? Will it 
be to their benefit or not? Will some one please answer 
the above and oblige— DOSRHE ? 


(33776.]—Cyprus.—Will one of “ours” inform a 

oung mechanic as to the condition of the above named 
in] ? What p t wonid tbere be for a youn 
fellow with plenty of work in him desireus to emigrate 
—WHITESMITH. 

[33777.]J— Ball Taps.—Will one of ours please in- 
form us what is contained in the floating ball of a ball- 
cock?’ When soldering there is a continual spluttering 
and spitting of the solder until the air seems to be ex- 
hausted. Please explain.— IdNORAA us. 


38778. —Photographio.— To Finex RESPICE.” — 
Thanks for your reply. I have made a small quantity of 
emulsion to your formula, and have tried a few of the 
plates, with, I may say, moderately fair success, but I 
think, after a better acquaintance with the process, that 
I will obtain better results. My former experience with 
gelatine plates led me to expect a dark olive green tint, 
but this tint was not produced—is this due to my mis- 
management? What effect would adding a little benzoate 
of ammonia to the emulsion have ?— GELATINE. 


33779.]—Miniature Coil.—I have made a small 
coil, about 2kin. long, for secondary; 20z., 41 wire, 
B. W. G.; primary, two layers of No. 22. I want a small 
battery suitable for it, to carry in the pocket. and so 
occupy very little room. It works well with a small bichro- 
mate battery. Also would a oondenser be any improve- 
ment to it? If any, please say what. I want it for 
shocks.— TRLE Ear. 

[33780.]—Teaching Singing.—Would “Ne Sutor ” 
kindly answer the following questions? Iam 25 years of 
age, and have always had a very great inclination to study 
vocal music. I have a very fair tenor voice. Could he 
recommend a proper system of training and cultivating 
the singing voice? Is it probable that at my age I could 
attain to anything like ponang ? I have good range, 
good pronunciation, and very fond of musio, and able to 
read notes a little. Have had a few lessons in singing, but 
am afraid not on s propor or systematio scale. For 
instance, I bave not a word about formation of mouth, 
lips, Ko., in pronouncing certain words, nor any difference 
or explanation between chest and head notes, which, I 
think, will be a most important part in teaching. I have 
heard of the Italian system of teaching, but don’t under- 
stand what it is. Could anything be got from books ? If 
80, which is the best P—Vocatisr. 


[38781.]—Semi-Liquid.—I want to procure, and to 
keep 4 use, a gemi - liquid about the consistency of 
treacle, which, when put upon cloth and pressure applied, 
will barden quickly, adhere to the cloth, and show an im- 
pression on withdrawing the pressure. If any reader can 
suggest cere! ght mus ene experiment 7 oF 
name such a liqui esessing the properties required, 
should feel exceedingly grateful.—I. P. 


{33782.]—Restoring Morocco Leather Chairs. 
— Will a reader kindly inform me what will restore the 
appearance of morocco leather chairs that have gone 
shabby at the front and corners? Other part in good con- 
dition.—TOTTENHAM. 


(33783.] — Midland Railway. — Travelling from 
Matlock to Buxton I observed a very long span of tele- 
graph wires, the poles being placed on top of the hills on 
either side of valley. Will some one kindly inform me the 
length of span, number of wires, &c.?—P. O. TELE. 


(33784.|—Brazing Small Articles.—Conld any 
reader tell me the best method for brazing iron together, 
— A keys, and other things too light to be welded? 
f [83785.]—Crucibles.—Will some reader give me some 
information on this eubject—how to make them, and the 


material for melting brass P—J. 8. 


bebt 786.]—-Musical.—Would any reader inform me the 
nee wr the tenor as trombone, gio for the vent 
x gort of mouthpicees have used t, 
instruments are B flat.— War ESGINEER, 


(38787.]—Lamp.—I wish to procure a lamp in which 
refuse oil can be burned with a clear flame, but without a 
globe, also without smoke or smell. Any information to 
assist me in procuring such will oblige—Darx- 
NESS. 

[33788.]— Level Tubes.— Can any of 
spondents tell me how to . seal the end of a 
spirit level which I have broken? A blowpipe will not do 
it, as the spirit eatches fire. The hole is no larger than 
a pin’s head. BY NAI BOLT. 


(33789.]—8. S. Arabia.—Will any of the readers of 
your valuable publication give the number of boilers and 
fireboxes in the steamship bia, of the Cunard line? 
STEAMSHIP, ; 


33790.]—Wooden v. Iron Teeth in Cog 
heels.— Will any of ours explain the advantages 
of wooden teeth over iron ones in cog-wheels P—Box woop. 


[33791.] — Height of Tank Wanted. — Will 
„M. O. W.,“ or some other correspondent, inform me how 
high a tank ought to be off the ground in order that I 
may work my hydraulic engine at 50lb. P? It is 4in. bore, 
10in. stroke, and single action.— HYDRAULIC. 


[$3792.]~The Cornish OCodst.—I propose walkin 
down the north Cornish ooast, round past the Land’s En 
and back, as far as time will permit, to Plymouth, during a 
short holiday a week or two hence, starting from Bude. 
Can any correspondent give me information as to the 
best route, keeping to the coast as much as possible, the 
cleanest and cheapest inus, principal places of interest, 
Ko. P—KAPPA. 


38793. —Explanation Wanted.—When a bit of 
Arkansas oilstone is ground on an ordinary grindstone 
with water a liar light is seen at the point of contact. 
This cannot an electrical effect, as the stone is wet. 
What is it ?—J. E. F. 


[38794.]—Stone Floor.— Will some reader kindly 
stato what will eradicate stains and grease from a stone 
floor and improve its colour P— HOUSEKEEPER. 


oor on Clock Making.—I should be 

obliged if any of the readers of the MECHANIc would in- 

form me of a good work on the above, containing dia- 
rams of the laying out of the various parts.—RATCHET 
HEEL. 


[33796.]—The Common House Fly.—Will some 
reader well up in entomology kindly give me the title, 
publisher, &0., of a book that gives an exhaustive history 
of the common house fly? I wish to know how he is pro- 
pagated, and from whence he comes in such numbers at 
such short notice.—Musca DOMESTICA. 


(38797.J—Model Steam Launch.—I am about to 
make a model of a twin screw launch about 3ft. long and 
Sin. broad, and should be much obliged if some one would 
give the size of cylindersand diameter and pitch of screws. 


your corre- 


I propose having two cylinders, und placing them in the 
same way as in a locomotive, with outside cylinders, aud 
connecting the screw-spindle with engine by cog-wheels, 
as sketch.—E. L. P. 


[33798.] - Rheumatism.— Can Sigma, or any of 
“ours,” give an afflicted one any directions as to diet P 
Believing that prevention is easier than curing, I wish to 
avoid articles of diet that tend to 3 this oom- 
plaint. I would more particularly ask about bitter beer, 
vinegar, apples, or anything acid or sour, such as lemon, 
&c.— BORROW DALE, 


(33799.]—Deformed Leg.—Will one of your kind 
correspondents help me? I have suffered for some time 
from what is commonly called knock-knee, my left leg 
being very bad, while :he right is, when dressed, barely 
noticable. The bone (of the left) has several times 
slippei from under the knee-cap (returning, of course, 
instan’lv), causing great pain, and a stiffness and swell- 
ing, which has . to my room three or four days. I 
have us A elastic knee-caps, which have kept the bone to 
its place, but the leg gota no straighter. What can I do P 
—KNRE-caP. 


$3800.]—Pure White Flexible Hard Enamel. 
—To “Dannin DmNwoxr.“ — Will the above contributor 
inform me how I can make a very pure white enamel 
that shall be flexible and hard when dry? I have tried 
many of the oil varnishes mixed with flake white ground 
in oil, but although they answer most all other require- 
ments, the colour is not pure enough. The ordinary pale 
spirit varnish used for light wall Papers is very well for 
colour and fleribility, but it does not dry hard enough. I 
have thought of experimenting with poppy oil and cold 
drawn linseed oil, mixed with something to make them 
dry, but should be pleased to get a little advice from some 
experienced person, who, perhaps, might know just what 
would suit me. Is there anything I could mix with such 
an enamel that would disguise its disagreeable odour P— 
W. BOURNE. 

[33801.]—Blectrical.—If two copper wires, connected 
with a delicate reflecting galvanometer, are inserted into 
a dilute solution of caustic soda, the one slightly before 
the other, the spot of light will be deflected, say, to the 
right; withdraw the wires and again insert them, but 
reverse the order of immersion. The spot of light will 
now be deflected to the left-hand side of the scale. What 
is the explanation of these experiments P—CaRBoN. 


33802.]—-W atchmakers’ Societies.—To 
‘“*Seconps’ PRACTICAL WaTCHMAKER.’—What societies 
are there that grant certificates of competency to watch- 
makers? Where would be best to apply for men who are 
really competent, and what certificates should they have 
guaranteeing them proficient? What society would you 
recommend a watchmaker to pass to qualify himself for a 
diploma of proficiency, either in this country or else- 
where ?—WATCH MAKER. 


[88808.]—Slide-Rest Boring or Inside Turn- 
ing Tools.—Will “J. K. P.,“ or any other correspoa- 
dent kindiy inform me if possible, with a few diagrams— 
what is the correct form of the cutting edges of these 
tools for light work in brass and iron ?—OBRDpBRIO VITAL. 

0 e jog gis S Thread.—May I ask 
F. R. A. 8.“ or Mr. Lancaster what is the diameter and 
number of threads per inch of the universal screw for 
telescopic eyepieces, as the society's thread »— 
ORDERIC VITAL. 


[33805.)—Niool Prism in Field-Glass.—Under 
the hea nr “ Tourmaline,” 32192, p. 30, Mr. Lancaster 
suggested the use of Nicol’s prisms in a field-giaas in order 
to quench the reflection from water. I have tried this, 
using a prism belonging to a microscope in a single- 
barrelled n t with small success. The reflec- 
tion from water in a basin is slightly subdued, and the 
shape of an object beneath the surface is dimly seen; but 
when tried on the Thames no apparent effect was pro- 
duced. I could only place the prism between the dia- 
phragm and the O. G , on account of the smallness of the 
tube, but I imagine that would but lessen the field of 
view. I shall be glad to hear if Mr. Lancaster has tried 
this idea, and with what success.—FaBma. 


(33806.]—Flying Scotchman.—Will some reader 
kindly inform me of the number of the Flying Scotchman ; 
also a few of the princi dimensions, and the highest 
speed it has attained ? — SIdNAL Box. 


| 33807.]—Boiler Questions.—1. Assuming a wind- 
ing engine to be supplied with steam from two boilers, 
and the indicator to show a pressure of 30ib., would the 
said indicator show the same pressure if in connection 
with only one of these boilers, and why? 2. What pro- 
portion of fuel would be consumed, with only one boiler, 
to give the engine the same power as with two boilers? 
Any other hints as to the communication of steam from 
the boiler to the engine will be thankfully received by—A 
CONTROVERTING COMPASY. 


(33808.)—The Phonograph.—To Mr. SHELFORD 
BIpWELL.—Having constru a phonograph according 
to your description, and not being satisfied that its per- 
formance is as good as it should be, I shail be extremely 
obliged if you will answer me the following questions: 
1. With your instrument, as described on e 157 of last 
volume, could you hear what it said provided you had not 
heard what was spoken to it? 2. the paper cone 
make a great difference? 3. Have you tried a tin cone P 
4. Is the record on the foil as distinct as that made by the 
instruments exhibited by the makers? 5. Oan you give 
me an idea how sharp the style should be, and how deep 
a scratch it should make on the foil when in position ? My 
reason for troubling you is this: A friend of mine when 
out the other evening at a private house saw an instru- 
ment which was h for the evening from the makers, 
and he brought a one of the foils to show me. He was 
rather amused at the performance of my instrument, 
though even in its present state it has considerably asto- 
nished many who have not seen any other. On examining 
the foils I noticed that the grooves were much broader 
than I nl page and the indentations quite plain and 
readily visible. Now my foils require very close scrutiny 
to see the indentations at all, and the scratch produced 55 
the point is quite narrow. I also noticed t the fo 
used is much stiffer than what I use, though about the 
same thickness apparently. However, having gone so far, 
Lam very anxious to make my instrument as good as pos- 
sible, and think that if you will give me some idea of the 
ormance of your own, and a few hints as to where I 
may best work to improve mine, I shall succeed better. 
I am altoring my diaphragm to your present form as 
described in last Friday’s issue, and am having a tin cone 
made of very thin sheet. Of course the cone must always 
be on with this arrangement, both in speaking and repro- 
ducing, I suppose. It has occurred to me that possibly the 
woodwork carrying the diaphragm, being merely held 
back by the springs, may take up some of the vibrations 
and spoil the effect. Do you think this likely P Can you 
reproduce singing ?— LASTRE. 

[83809. -Curing Indiaubber.—Can any reader 
inform me how to cure or vulcanise small articles of pure 
pore a $ — the proper method of joining edges of 
same f— Kh. le 0 


(33810. —Nleotrio Pen. — Will any of the correspon- 
dents of ours who have either seen or used Edison’s 
electric pen, answer the following questions :—1. Does 
Mr. Edison use any special paper for writing on, and does 
he wet it? 2. What does the ink consist of? Is it the 
common proni ink? 3. Is the inking roller made of 
glue and treacle, like those used for printing f—PLUxA. 


33811.]—Char and Drawing Gas Retorts. 
ould any — P § form me of a method of 
charging and drawing gas retorts by machinery? A 
drawing or sketch would greatly assist. Also what method 
or substance could I use for destroying carbon in the 
retorts P—J. H. B. 

[33812.]—Manufacture of Sulphuric Acid.— 
Would W. J. Lanoaster, or any other contributor, kindly 
answer the pipes PE burn 16 tons per week of copper 
pyrites in the manufacture of sulphuric acid, and wish to 
erect a Glover tower. I have been advised to make it loft. 
high, and 6ft. square—are these dimensions correet ? 
Also a few hints on the packing of it—whether all brick, 
or part brick and part flints, and how far the bricks are 
kept apart P—VITRIOL MAKER. 


(33813.J—Impregnation for Woodwork.—Will 
any one tell me the best preparer I can apply as an 
impregnation for woodwork under water? I am building 
some new sluices, and am afraid to tar the timbers, as they 
are not sufficiently eearoned, having been cut last fall. Do 
not refer me to back numbers please, as I have none here. 
A. F. PARISH. 


[33814. ]-—8teel Stoves.—Can any reader tell me how 
to preserve my steel stove and fender from corrosion ? 
Iam going to leave home for some months, and should 
like to find something to keep them bright.—Hovusswirr. 


(33815. ]—Chinese Screw.—Can any of my fellow- 
readers explain the principle of the Chinese acrew, and 
how it is that great power is combined with a small 
thread P—Hawks. 


[33816.]—Civil Service Appointments.—Can 
any one inform me in what offices or de ents 
appointments are open to all by open competition, with - 
out a nomination? I know all other particulars, as to 
age, qualifications, salary, &c.—RUPESVADUM. 
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[33817.]-Moist Water Colours.—I should be 

if some fellow-reader would give me particulars of 

the mediam used in ng or grinding the moist 
water colours sold in tubes.—H. J. Burton. 


(38818.]—Legal.—Will “8 rans,” or any of our legal 
friends, kindly answer the fo ng? Ahas for many. 
years been living with his brother B, A paying to B £80 a, 

ear for board and attendance. A few weeks A died, . 
leari hioh he wills as follows :— 
another brother, O, the 
rest to be equally 
children, a son an 


A’s death, B puts in a claim for £95 for board and atten- 
dance, £o. n B legall 


zant of it. Are the man 
of the bank whorein A’s money is invested, justified in 
handing over any of A’s money without the consent of 
both executors P ) 
any right to pay money or employ a solicitor or take any 
steps whatever without the knowledge of the other execu- 
tor? Should A’s funeral come out of the money 
which he left, or who is liable? No money whatever has 
poset through the nephew’s hands. He received a note 
the undertaker which he at once handed over to the 
other executor, A’s son, whioh note still remains to be 
paid. Can the nephew now refuse to act, or what steps 
must he take P—ANXIOUS. 


[33819.]—Photograhpic.— Many thanks personally | 


to “ Finem Respice for his valuable article on the gela- 
tine proost : should feel 5 if aS would 
kindly say w ions of methy irit, ohry- 
soidine, and shellac o used, as I have some difficulty 
that matter. Also can he say what is the common name 
for the dye mentioned? Is it in Judson’s list of cheap 
dyes P— ICAL PRACTITIONER. t 


188820.J Damp Walls.—Can any one inform me if 
there is any method by which the drying of damp walls 
in a new house may bo facilitated? I have tried with 
fires and without for three months, but they continue to 
be damp. Only the party-walls in the two parlours the 
fireplace side are damp, and the front wall a trifle. There 
are no folding-doors. The walls appear to be dry at night, 
but in the morning are wet again. The two upper floors 


are perfectly dry. There is no basement. The windows 
are usually all day. Could orated bricks be in- 
serted anywhere to create a good draughtP—E. A. 


(33821.J-—-Pressure of Air.—What is the pressure 
per square inch in pounds at the sea-side at a temperature 
of 62 F.? If 25,500 cubic feet of air minute, when 
circulating through a mine, give ‘7I inch of water ranio, 
to raise the quantity to 75,000 how much wo d 
water-gauge be increased P—OVERMAN. 

(33923,]~—Black Dyeing.—Osn ‘any reader kindly 
teach me how to black linen or cotton nets with a dee 
and durable dye, so that their tissue ma not be injured 
as it is the case with the ordinary te of iron P— 
CMmoczrna Los. 


43928. Bird Catching.—Is it possible to catch 
birds by means of electricity ? I would set up an artificial 
tree with metallic branches, aud by a discharge of the 
pile I think it possible to kill birds resting on, or at least 
to cause them to fall down, but I want instruction.— 
OINOCEPHALUS. 

[33824.]-— Preserving Fruits.—What is tho best 
method to preserve fruits, such as peaches, grapes, ÈC., 60 
tbat. they might be found fresh and in winter ?— 
CINOCEPHALUS. 

[88825.]— M inotti's and Daniell’s Batter y.— 

i i Wiesen i 


copper in the centre and the zino outside l“ that I want 
to know if his account of Minotti’s ba 


blotting pa Will Minotti’s battery do for electro- 
ng ?—Dr, SYNTAX. 

(33896.]—Submarine Torpedo Boat.—In oticein 

the newspa that the Rev. G. W. Garrett, who exhibi- 


ted his submarine torpedo boat in the Mersey, has 

patented an arrangement of chemicals for purifying the 

air in the said boat, which remains down for one or two 

hours at a time, and is made to travel at a speed of 4 or 5 

knote an hour. Oan any correspondent kindly inform me 

woe tho arrangement of chemicals is ?—Ram CHAND 
Wag. l 


38827.]—Wreaving.—1. Is it the practice to weave 
t either coloured warps or plain warps, with rods in 
the same as plain calico? 2. t reason is there for six 
healds instead of three for weaving drills ?—TomBo. 


(33828.J—New Forest.—Can any of our readers give 
me information about the state of. the roads in the 
New Forest, Hants, during the month of September ? 
Are they in a fit state for bicycling ; and aro they sandy 
or stony P—G. R. A. 


(39829.]—May Examination. Will any student 
who has passed first class honours in inorganic chemistry 
in 1878 state minutely what salts he found in the practical 
examination, and whether any one else who passed first 
elnas obtained the same result? Information from other 
competent sources would oblige—J. BATH. 


[33830.]—Black Stains on Silver Articles.—I 
have some silver salt-holders which have been turned quite 
black round the rim, no doubt through the chemical 
action of the salt. What is the certain cause of theso 
stains, and how can I removo them without injuring the 
- silver P—CoLLIER LEIGH. 


Those who have purchased Pumphrey’s 
PATENT WRITER, previous to July of this year, are invited to 
apply to J. PUMPHREY. Brosd-street, Birmingham, and they 
will recetve gratis some additional materials and directions for 
use, slightly altered, that make the process perfect. 


queries, or replies. 
replies are not i 
tion or scientific information is answered t 
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ANSWERS TO CORRESPONDENTS. 


——+oo— 


Au communications should be addressed to the EDITOR 
the Excuse MEcHANIC, 31, Tavistook-strest, Covent 
arden, W.C. 


HINTS TO CORRESPONDENTS. 


Write on one side of the paper only, and put draw- 
ngs for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering ies put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 
4, Commercial letters, or queries, or 

5. No question asking for educa- 
ugh the 
post. 6. Letters sent to correspondents, under vover to 
the Editor, are not forwarded; and the names of corre- 


1. 


spondents are not given to inquirers. 


The following are the initials, &c., of letters to hand up 


Sa Tandas evening, August 13, and unacknowledged else- 
where :— f 


pon oem —B. F. 
oar Engi .— 
J. 5 . W. P.—Phlloctetes.— C. 8. T.— 


Gimorack. — 8. Bottone. — Douglas 


Scoffern.— Bosh Faker. 


SHORT or Steam. (Try the Field ” boiler tubes. You 
will find them advertised in these eee (We 
cannot tell you nor can any one 
could. Whoever discovers why some people are exempt 
from measles and other zymotio diseases, as they cer- 
tainly appear to be though frequently exposed to the 
influence of the contagion, will, as Dr. Alfred Carpenter 
has observed, “confer a boon upon humanity, as in 
that discovery will follow the establishment of a means 
for preventing altogether those forms of disease.“ — 
BaLSaLL HEATH. (1. Get Mr. Sprague’s book. 2, Beyond 
the power of any correspondent unless he saw the speci- 
mens. some elementary manual of l 
W. C. (We have no space to for the discussion of 
such ridiculous 2 —3 . L., Glasgow. (See 
Useful Notes” on p. 252.)—Law STUDENT. (They have 
already replied, and we shall bo surprised if they do not 
treat all farther rejoinders with contemptuous silence.) 
—H. Crements. (Your long communication com- 
mencing with Alcohol“ and ending with Hippuric 
Acid” lacks a title. Is it complete or to be continued P) 
Orman. (See y 33593.)—ALEXANDER. (Fill the 
tubes with melted lead, bend when cold, and then run 
the lead out again.)—ARTIST. (Copal varnish will do 


very well.)—PHoto. (Get Stanley’s “ N h 
on front page.)—L. L 241 


Made Easy.“ See at . H. 
very m of builders’ book-keeping is adver- 
tised by a Mr. H. O. Bevis in the Building News.)— 
W. H. R. (The Manr Sun, the Mona Daily News, Mona's 
Herald, the Islo of Man Times, and the Weerly Adver- 
tising Circular, all 8 at Dougl is. Probably 
Mona’s Herald would best suit your pu „e. For the 
reat of the information you require you aust consult the 
journals themselves or æ guide-boo<.)—P. D. (The 
farmer was right. A horse dealer cannot maintain an 
action upon a contract made by him unon a Sunday for 
the sale and warranty of a horse, but where neither 
parties are horse dealers a contract between them for 
the gale of a horse is good although made on a Sunday.) 
HE. (It is reckoned that 1 cubic of chalk lime, 
2 yards of sand, and 3 bushels of hair, will cover 75 
yards of render and sot on brick, and 70 yards on lath.) 
Joay. (It is an American invention and wedo not know 
the . address.) — W. E. BARE RR. (“ Plumbing,” 
by W. P. Buchan, 17 by Lockwood and Co., 
London.) —PERDU. (Much information on the cure and 
prevention of constipation is to be found in back vols., 
more especially on pp. 365, 390, 441, 467, 491, 517, and 
544, Vol. XV.; and pp. 19, 73, and 119 of Vol. XVI. 
Here is one or remedy which was given at the time 
‘on medical authority: — Put in a wide-mouthed bottle 
a pint of the best salad oil. Place next therein a 
dozen figs and let them steep in the oil for 21 hours. 
Take one immediately before breakfast and after dinner.) 
A LEARNER. (Apply to the Secretary of the Society of 
Arts, John-strest, Adelphi, London.)—L. JUMPER. 
(Your own circumstances regulate the time. Informa- 
tion as to means will be found on reference to indices of 
back vols.) — B. R. B. Frost. (We do not remember 
our previous communication, and think it cannot have 
bosn received. The expression referred to is merely one 
of good fellowship on the aber of those who uso it with 
the rest of their fellow-readers and contributors, and wo 
need scarcely say we are always glad to welcome addi- 
tions to the circle. Reply sent will appear noxt week.) 
—A CLUB Man. (There is no “ principle“ involved; the 
mattor is simply one of calculation, and you had better 
put the matter into the hands of an actuar if you want 
a roliable estimate.) TY RO. (Write K. and F. N. Spon, 
48, Charing- cross; or Lockwood and Co., 7, Stationers’ 
Hall Court.) —LATon. 
and it wns in the interests of correspondents who kind 
offer todo what you have offered that the correspon- 
dent you refer to wrote. You would hardly like to be 
troubled by perhaps twenty correspondents who bad 
written to the querist you were corresponding with, and 


we wish they | 


(Yon have acted quite N 
y., 


Ave. 16, 1878. 


ed yone witiress feom him in ax TOA TTE Nn 
d. 8. T. (Mr. Muybridge, ghotogrs her, San Fran- 
cisco, U.S.A., is cient address.) PHOTO. (1. You 
had better write to the secretary. 2. There is no such 
book; you had better subscribe to the Photographic 
News and the British Journal of Photography, and get 
the excellent handbooks they issue.)—J.O. (Hints as 
to learning Italian were given on pp. 98 and 123 of last 
vol.)—Decoraton. (There is nothing of the kind pub- 
lished as a iodical worth buying. Some valuable 
articles appeared in the Building News, under the head 
of ‘“Furnitute and Decoration,” during 1869 and the 
three following yeara.)—J. W. E. N. (We know of 
nothing, but you can ask for any information you want 
through our own columns.) 


‘Dox'r REFER ME TO Back NomBrRS.”—" J. L. E.“ 
Frites: How often do we see the above at the foot of a 
query P To me it appears a selfish request. 1. It shows 
that the querist Paires the information solely for his 

= own benefit. 2. t, if an old subscriber, he is too 
idle to search back numbers; or, if a new one, too un- 
willing to purchase that in which the desired informa- 
tion may be contained. 3. That he wishes your valuahle 
space to be occupied by answers to queries which, pro- 
bably, have been given often re. What is worth 
having is worth searching for, and, as Captain Cattle 
says, When found make a note of? I would rather 
look pag back volumes every night for a week than 
give a fellow-subscriber the trou of replying to a 

uery until I was satisfied that an answer to a similar 
one bad not been given. Considering the immense 
amount of information contained in the pages of the 
ENGLISH MECHANIC, a man ought not to 
either his time or the money nec to pu 8 
back number in' order to obtain what he reqaires.”— 
“J. L. E. s“ remarks are very sensible ones. Many 
readers forget that moat of the indices to our baok vols. 
can be purchased, and the desired numbers selected 
without purchasing the complete volumes, 

Verax, Thorn, Spero Meliora, A Poor Oripple, Bone 
shaker.—Your queries are advts. 

W. H. W., O. E. W., and others have replied te queries 
already similarly answered. 


CHESS. 


— MM 


Att Communications intended for this department 
must be addressed to J. Prznox, Copthill House, Bedford. 


PROBLEM OCCOXXXVIII.—Br H. M. Parprauz. 
: Black. 


White, 
White to play and mate in four moves. 


SOLUTION To 436. 


White. Block, 
1, Shed be 1. R takes Kt (best). 
2. Kt to R B 3 (ch). 2. K takes B. 
3. R to K 5 (oh). 3. K takes Kt or mores 
4, R takes P mates. 


NOTICES TO CORRESPONDENTS, oe 

H. F. L. M Many thanks for the problems, Which atè 
ver ` 

E. B. H. ou fail to see iu your solution of 495 that 
when 1. Q takes Q the White King is in oheok. We 
not know of any such club, but any chess editor would 
insert a notice on your rear him to do #0, AR 
you would soon find your hands full. 

R. H. M.—We are glad that you discovered the error 
your alf. We think with you that 431 is an ex 
probism and worthy of the fame of ite author. Roe 

OonR RCT SoLurion to 435 by Arcanum ; that by J. 
is incorrect, as there is no mate if 1. Kt moves, 


1. P takes P. 


Blastie Stamp.—A new form of elastio marking 
stamp has lately been patented by Pieper, of Dresden. 
This is based upon the elastic properties | ; 

elatine and glycerine, whieh resists 
pereon action a! 955 and 1 8 
sufficiently permanen answer a Ve 
pose. To give it the desired durability, the stamp, 
as made, is immersed for about 3min. in 5 m 


underneath. This is to be repeated hourly of ie 
or four hours, and after the last drying the 1 
surface is to be washed with a sponge wit Nee 
warm spirits, in order to remove the super eae 
tannin, and prevent its action on the colouring is 
face. A leather-like surface, with an elastic 1 
thus produced, which answers all The porpant 488 
ordinary rubber stamps at prese nt in Use, 

being very much more ensily pre . 


Ava. 28, 1878. 
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GAS v. THE ELECTRIC LIGHT. 


HE battle between coal-gas and the 
electric light has, at last, fairly com- 
menced in this country; and although the 
report of the surveyor to the Chelsea Vesty 
is, in the main, unfavourable to electricity 
as a substitute for street lamps, there is 
much reason to believe that that gentleman 
has been mistaken in the conclusions at 
which he has arrived. It may be true that 
s is more economical than the electric 
ight for ordinary street lamps—though we 
venture to doubt even that; but it is cer- 
tain that the new system in immeasurably 
superior where large areas have to be illu- 
minated. We reserve a discussion of the 
points raised, however, in order to notice a 
paper read at the first sitting of Section A 
of the British Association. At is acknow- 
ledged that the electric arc is the most 
brilliant illuminating agent known, and its 
suitability for lighthouse purposes has been 
recognised in a practical form by our 
neighbours. We have been slow to take 
advantage of it, although we are the first 
maritime nation, and have a very long 
length of coast to guard. Mr. J. R. Wig- 
ham has taken advantage of the meeting of 
the British Association in Dublin to call 
attention to the lighthouse arrangements 
of the Commissioners of Irish Lights, and 
his papers were amongst the most interest- 
ing and valuable of those read on the first 
day of the session. Galley Head is a pro- 
montory on the coast of Cork, in the 
neighbourhood of which many shipwrecks 
have occurred. It is an important point, 
and the Irish Commissioners at once saw 
the necessity of displaying the best light at 
their command. Prof. Tyndall was con- 
sulted, and asked to give his opinion as to 
the most powerful and distinctive light 
that could be obtained; the distinctiveness 
of the light, as can be readily understood, 
being a most important consideration. 
Acting upon the advice of Prof. Tyndall 
the Commissioners determined to adopt 
the Quadriform Group Flashing Gas Light, 
and they were, accordingly, the first to 
adopt gas as the illuminating agent for an 
important lighthouse. It will be under- 
stood that the question was put some years 
ago, before the capabilities of the electric 
light were well understood. Mr. Wigham 
was called upon to devise the necessary 
md are and he therefore sought to 
obtain the greatest possible intensity with 
the greatest volume of flame; and he suc- 
ceeded by the means we are about to 
describe. He employed a number of ‘ish- 
tail burners arranged ina peculiar manner, 
and by using talc, or some other suitable 
substance, he succeeded in rendering the 
otherwise smoky part of the flame a mass 
of dazzling light. The oxygen of the air 
was used at two places; first at the bottom 
of the flame, and, secondly, at the top, 
where its action raised te a white heat the 
large quantity of solid carbon which would 
otherwise have escaped unconsumed. The 
action of the lamp was illustrated during 
the reading of the paper—first by showing 
it without the tale oxidiser, and afterwards 
with it. A complete burner was exhibited, 
to show by what means chimneys had been 
dispensed with, and the manner in which 
the light could be increased to adapt it to 
the state of the weather. On clear nights 
VOL XXVII.-NO. 700. 


Mr. Wigham, the report bein 
the explosion of a mixture af 
air and coal-gas. 
tion was placed in the grounds of Trinity 
College, and exploded by electrical means, 
to show the members assembled the possi- 
bility of the scheme. A new atmospheric 
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28 jets are used; but if the weather is 


thick that number can be instantly in- 


creased by degrees to a maximum of 108 

The gas gt is of 32 candle- 

igham relies mainly 

upon a suitable arrangement of lenses for 

55 maximum power of the 

There are at present 

some restrictions as to the use of lenses, 

peters being suitable for 
-la 


jets. 
power; but Mr. 


gas in his lamps. 
the ordinary 
use with an oil 


minating power. For illuminating durin 


fogs he uses the largest lenses permitted, 
and he has devised a means of quadrupling 
the power of his largest gas-light. This 
lan consists in placing two, three, or four 
1 vertically, and in making arrange- 
ments by which the products of combustion 
of the lower burners are carried away so 
as not to interfere with the upper burners. 
In the Galley Head light there are eight 
sets of burners and 32 lenses which touch 
one another, so that the rays of light blend 
and throw out one brilliant beam — equal, 
when necessary, to about one million sperm 
This enormous power is, how- 
ever, so much under the control of the 
keeper that only one-fourth or one-half 
could be used at his discretion, according 
The light is a 
group-flasher, the extinction and re-ignition 
of the gas-flames bein ETa by the 
És t We 

thus have not only a very powerful light, 
but one that can be distinguished and 
identified, and the master mariners, who 


candles. 


to the state of the weather. 


same clockwork as wor e lenses. 


are the most interested persons, have ex- 
pressed their satisfaction in very compli- 
mentary terms. Mr. Wigham, however, 
was not satisfied with his arrangements, 
and in endeavouring to improve them de- 
termined to try the electric-light in com- 
bination with his gas-flames. While the 
British Association was sitting, then, the 
Bailey Lighthouse was accordingly illumi- 


nated by the electric arc in combination 


with gas, and Mr. Wigham stated that the 


light was so clear and intense that he had 
been enabled to read the programme of the 
meeting while at a distance of six and a 
half miles from the source of the light. 
The electric light will be used only during 
fogs, so that no extra expense is incurred 
during ordinary weather. 


A fog-signal has also been devised by 
produced by 
atmospheric 
A gas-gun of his inven- 


machine was also exhibited, which was 


said to be well adapted for outlying stations 
where coal- 
these experiments served to demonstrate 
the value of coal-gas, and at the same 
time helped to show that if the electric arc 
could be utilised, a superior illuminating 
agent would be place 
those wno have our lighthouses in charge. 
We confess to some surprise that the report 
of the surveyor to the Chelsea Vestry 


gas could not be obtained. All 


at the service of 


should have been of an indefinite character. 
He acknowledges that the electric light 
might be used with splendid effect in large 
areas, such as that of Trafalgar-square, 
but he practically condemns its use on such 
places as the Chelsea Embankment. At 
present that part of London is illuminated 
by 109 gas lamps, which cost 2s. 14d. per 
hour; but, according to the Chelsea sur- 
veyor, 48 electric lamps would be required, 
costing 24s. per hour, to effect the same 
degree of illumination. We have no hesi- 
tation in expressing our belief that he is 


mistaken, for at this rate one electric lamp 


mp, giving a flame 4in. in 
diameter and 3}in. high. But Mr. Wig- 
ham’s largest gas-flame is 12in. in diameter 
and 8in. high, and a lens suited to that, 
would, of course, largely increase the illu- 


plished) I am sure t 
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is only equal to a little more than two gas- 
jets. The figures used by the Chelsea sur- 
veyor have not been obtained from any 
practical trials, but only from such expe- 
rience as he has been able to acquire in a 
visit to Paris. He informs us that after a 
careful consideration of the whole question 
he is of opinion that the electric light is 
not at present suitable for street-lighting 
in the metropolis, but that it is suita le for 
large areas like Trafalgar-square and Par- 
liament-square, although at an increase 
upon the cost of gas. He speaks of engines 
3 16 horse-power being necessary at 
several stations; whereas the fact is that 
in London itself there would be no occasion 
to put down engines at all, because arrange- 
ments can easily be made with the owners 
of steam - power for the working of the re- 

uisite machines, as is the case with the 
Caiety light, which is worked from the Echo 
office. It appears to us that the Chelsea 
surveyor has made little if any allowance 
for the superiority of the electric light over 
gas, and has confined himself too much to 
the study of the Jablochkoff candle, which 
is not the best arrangement that has been 
devised. We must have been grossly de- 
ceived if it requires 48 electric lamps to 
supply the place of 109 lamps, which 
as at present arranged illuminate the sky 
as much if not more than they do the 
streets; and we should like further details 
before we accept the dicta of the Chelsea 
surveyor. We suspect that that gentleman 
has not risen to the occasion, but has 
accepted certain figures supplied to him, 
and without any practical experience of 
what has been done, save in Paris, where 
he has been, and having presumably made 
himself acquainted with the details of one 
system, has practically condemned electric 
lighting. We know, however, that it is in 
use at Siemens’ works, and we believe that 
it can be adopted in the streets of London 
with advantage to the community and 
economy to the ratepayers, and we are con- 
vinced that 48 electric lamps must give 
more light than 109 gas lamps, which, as 
we have mentioned above, throw the 
greater portion of their illuminating power 
where it ig not wanted. 


HOW TO MAKE A PIANOFORTE.—VI. 


HE check action I have selected is that 
known as the Molyneux,“ as it com- 
bines simplicity (and is comparatively easy to 


put together) with thorough efficiency. ‘There 
are, no doubt, other double actions that equally 


fulfil these conditions, but I think and (by the 
time the Pel tans A is satisfactorily accom- 

e amateur will agree with 
me that one is quite sufficient. The patent of 


this action having recently expired, it may now 


be readily procured and at greatly reduced 


prices—viz., from 50 shillings upwards, accord- 


ing to the quality of the hammers. It may be 
abtained from the late patentees, Messrs. H. 
Brooks and Co., and Messrs. J. Nott and Co., 
Kirkwood-road, N.W., and . at most 
amall-work makers. As the keys of this action 
work in front of and not under the lever rail, 
as in the hopper action, they must either be lin. 
shorter, or the action frame placed that much 
further back. In diagram Fig. 2, page 615, it 
will be seen I have allowed a greater space 
between the keybottom and strings than is 
absolutely necessary, so that the latter method 
can be adopted. As before, the keys are just 
taken in hand, the process being exactly similar, 
omitting the morticing. The action frame is 
also put together in the same manner, the 
measurements being slightly different. The 
top of the lever rail for instance is only three 
inches above the key-bottom, and is flash with 
the bottom of the standard, and 17in. from in- 
side the lock-board. The centre wire of the 
hammer rail is 44in. below the top bridge pin, 
and the space between these two rails being 
greater, advantage may be taken of it to 
insert another called the “ stretcher rail” mid. 
way between them, for the purpose of 
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strengthening the action frame, which is 
then fixed, and the hammers, key-frame, and 
damper rail put in as deseribed. The 
length of stickers can be ascertained by 
deducting $in. from the space between the key 
and hammer butt (the hammers being close to 
the strings), or by that between the top bridge 
pin and key-bottom, less 5łin. As the stickers 
are yan with the damper wire holes 
already clothed, it will be necessary to adjust 
the length of the wires to their respective 
dampers, the difference in length between the 
extreme ends being about fin. It is better to 
rivet the wires to their places as they are put 
in, by giving to each end a slight turn before 
cutting off. The levers are then glued into the 

ve made in the stickers (see diagram, Fig. 
1), which are hung by simply hooking the 
spring into the loop in the hammer butt, A, 
Fig. 1, the levers being at the same time 
fastened to their rail, so that the stickers are 
evenly spaced, and immediately over their re- 
spective keys; before doing this examine each 
sticker separately, to see that their regulating 
screws, B, Fig. 1, are all turned out level with 
the back, and that the springs are at their full 
power. 

The hammer rest can now be screwed to its 
place, so as to allow a blow of 2}in., and the 
stickers adjusted to the notch in the butt by 
turning the screws in the keys at C, which are 
covered with a cloth flap, until the nose of the 
sticker is within half a card of the notch. 
Make the touch just so deep (which will be 
about Nin.) that when the hammers are block 
against the strings, the keys will just touch the 
surface of the baize, then turn in the regu- 
lating screws, B, sufficient to take out the 
blocking, but still to allow the hammers to be 
carried close up to the strings, and to escape 
with the weight that will press the keys down 
to the baize, which will be from 21 to 8 ounces, 
after which regulate the checks so as to 
allow the hammers to fall off about zin. 
from the strings, * and test with the 
finger if the check has a firm hold of 
the hammer, so that a rebound is impos- 
sible, and the shaky feeling of the keys 
under the fingers, resulting from an imperfect 
check, avoided. If these directions are care- 
fully carried out, the result cannot fail to be 
pre-eminently satisfactory, for while the tone 
is of that pure quality and ring characteristic 
of check actions, the repetition is unimpaired 
and fully equal to that of the single action, and, 
as the practised performer will easily perceive, on 
account of the check so readily releasing itself, 
the hammer seems as if perpetually balanced 
on the finger, and is always under perfect com- 
mand. This is the bright side. On the other 
hand, a double action imperfectly or carelessly 
regulated is so far inferior to the hopper action 
that instead of performance being a pleasure it 
is the reverse, and is, indeed, almost impossible 
to play on at all. 

We will next proceed with the pedaling. 
The are first let into the plinth at the mid- 
dle, and about 4in. apart; they are then marked 
about 3tin. from the front. A pair of rockers are 
got out of lin. hard wood, extending from inside 
the bass end to about an inch beyond their 
r tive pedals, and a screw put through the 

iddle to the inside bottom, A, Fig. 2. When 
in place, measure from the outside of the 
plinth to the centre of each rocker, and bore the 
pedals for the tap of the screw at the same dis- 
tance from the mark. They are then put in, 
and this hole pricked through to the bottom, 
and holes bored from this with a lin. centre- 
bit to allow the screws to pass without fear of 
touching. Let the point of this bit mark 
the ers, and there bore for the screws, 
B, Fig. 2. This will insure the holes being 
exactly over those in the pedals. The 
motion is conve 
means of pedal rods, C; that of the left hand 
or soft to an action crank (see di m), 
shifting the hammer rail sufficiently to put the 
action on one string, and that of the loud pedal 
through the damper rail rest, and lifting the 
front of the rail, so that the dampers hang free 
of the wires. The keys are now levelled to a 
thin, light straight-edge by means of touch- 
papers placed on the centre pin, or by taking 
a shaving off the key, as may be necessary, and 
the hopper springs regulated to a uniform 


* Mr. Molyneux’s personal directionr. 


strength, the blocks fitted at each end of th? 
keys, and the sharps cut to about 4in., and 
blocked. The name-board is placed behind the 
keys, and fills the space between them and the 
back piece of the fall; it is held in place by a 
tongue and groove at each end, and it is finished 
over the keys with an edging of red cloth. The 
piano may now be considered as finished, and 
requires only a few final touches, such as taking 
the action frame to pieces and carefully cleaning 
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the various parts. The hammers, also, will re- 
quire a little “ toning,” or the quality so regu- 
lated that it may be equally brilliant or mellow 
throughout. For the formera clean hot iron is 
lightly passed over the faces of the hammers, 
and for softening they are pricked with a set of 
toning needles until the requisite quality is 
attained ; the treble notes are generally better 
for a little brightening with the iron. 


Liverpool. W. H. Davies. 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.* 

By JoHN WATSON WARMAN, 
Associate of the College of Organists, London. 
PART I. — GENERAL TREATMENT IN 
MANUFACTURE. 


e. Rut this is not all. What may be the 

precise method of borrowing adopted 
is not known to author, this will be more 
touched on presently; but one, if not the most 


from the rockers by simple, plan is that familiarly known as 


Dummy and Skew (described in Depart. of Sound- 
boards), and the employment of this, with 
its groovings, besides being very unfavourable 
to the promptitude of the Reeds, perils the 
proper speech of all so borrowed, for it is mani- 
fest that a grooved-off Pipe will always be under 
risk of being flat from that it is when speaking 
over its wind. Then it must be considered that 
there is the additional Draw action to provide 
for, with the expensive Knobs and Engraving ; 
and when all is done the result is this,—the 


* All rights reserved. 


Organ, already elaborate, has received an 
accession of 7 Knobs, every one of them. 
trap, and each one of which, even when 
mastered, presenting an additional chance of a 
wrong tone being drawn; and all this without 
adding one jot to the.speaking size of the In- 
strument, and to obtain a number of special 
effects good and valuable indeed, so far as they 
go, but obviously of only occasional require- 
ment, and which can besides be produced in 
a far simpler and better way—viz., by the 
Registers themselves. 


f. It is only necessary farther to observe here, 
with reference to instances of Borrowing on one 
clavier, that, unless I have been misinformed, 
Mr. Willis constantly uses Primary Borrowing 
in the Pedale Organ; but the conditions here 
are, as will shortly be seen, widely different. 


„I think I have now said enough on this 
head. If anything has escaped which is cal- 
culated to wound the feelings of any one, I hope 
it will be pardoned ; but, as already stated in 
the Preface, this amateur Organ-designing is a 
matter on which it is necessary to speak 
strongly. 

h. As a Summary of Primary Borrowing it 
may be laid down that the method is in some 
oases, and under proper restrictions, not only 
advisable, but extremely valuable; but that, as 
just seen with the Leeds Organ, great care 
must be exercised. It must be also borne in 
mind that just in these Instruments where it 
may often be of greatest value—viz., Chamber 
Organs and others confined for room—it is often 
less practicable; first, because of this very 
limited space; secondly, because owing to fact 
of smallest or largest pipe being here com- 
5 rarely at middle of Soundboard, 

kew grooving is rendered (in such case) diff- 
cult. See next Division (second portion). 


+ DESCRIPTION OF TREATMENT. 


i, We have now to consider, first, the Extent 
to which Borrowing may be resorted to; second, 
the precise Method or plan to be adopted in 
such treatment. 

+*+ EXTENT. 

j. As regards Extent, it is manifest that few 
positive rules can be laid down. First-class 
Instruments should undoubtedly, as a rule, be 
almost, if not entirely, free from Borrowing. 
Cheap Instruments will derive immense advan- 
tage from the expedient, provided it be carried 
out with judgment. The following hints will, 
I think, be certainly useful. 


k. First as refers to AUxTILIART Borrowing. 
The completion of some of the Registers thus is 
a plan which, as has been already stated, is not 
only permissible, but in many cases valuable; 
and it cannot be too strongly urged that in all, 
except those Instruments which have a Pedale 
sufficiently large to render that Section prac- 
tically independent of the Manuals (and it is 
obvious that this will never be the case ex- 
cept in comparatively few Organs), Auxiliary 
Borrowing may be freely resorted to. The 
attenuation of the bottom of the Manual by 

oving in is of value in the Great, from 
diminishing those duplications (see 124, w.) 
which render the coupling of that Manual to 
Ped. generally so unsatisfactory; in the Swell itis 
valuable from diminishing the excessive power- 
total caused by the strong bottoms of the Reeds, 
and also for removing, say, the Open Diap., 
thus rendering the Manual (with bass of loud 
Reed in) of very grateful assistance to the 
Pedale. 


1. On the Choir the grooving in of the Dulciana 
at Ten. C adds very much to the value of the 
Choir to Ped.; for the latter can remain on 
without risk, and at the same time fill up the 
gap always otherwise inevitable in soft combi- 
nations with inadequate Pedale for the Swell, 
though not to be despised for such purpose, is 
too indefinite to really well supplement the 
Pedale. On the Solo the discontinuance is also 
of great value; for the carrying through of 
every Stop here, besides being of terrible 
expense, often renders the Manual so ferocious 
that it is almost out of question to attach it to 
Pedale, except in very particular cases. On 
the Pedale it will be obvious that Auxiliary bor- 
rowing may at once be pronounced out of ques- 
tion, for it is the bottom of the Pedale that is 
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its chief portion, and all the Registers are too 
important to be considered secondary; the 
here exceedingly valuable expedient of Primary 
borrowing, provided it be done ina suitable 
way, will be properly gone into under that 
Head, 


m. Full information as to exact Stops to 
borrow from and for will, of course, be given in 
SPECIFICATIONS (own Dep.) 


n. As regards Borrowing for completion of 
Claviers, it may be at once laid down that the 
Great, Pedale, and Choir should be complete in 
all cases, both in Keys and Pipes, except such 
borrowings for bottoms of certain Stops just 
treated of; the Clavier therefore complete in 
all essentials. With regard to the Choir, it 
might be thought that, as it is used so con- 
stantly for the accompaniment of the voice, it 
could well “ run out” or finish at Gam. G ; and 
so it might, as far as this consideration is in- 
volved: but the Choir has another important 
function to fulfil—viz., the supplementing of 
the Pedale, and for this purpose it is the best 
fitted of any of all the four manuals, unless the 
Swell be exceptionally treated. See more fully 
in SPECIFICATIONS. 


0. As regards the Solo, it may, without the 
least hesitation, be laid down that it should 
never be complete until everything else has 
been provided. It should, of course, always run 
as low as Gam. G, but below that its value will 
be almost infinitesimal in proportion to cost; 
for, first, with regard to assisting Pedale, it 
will be obviously almost worthless, as, the 
Man. being so little used comparatively, a 
Tuba or some other powerful Register is very 
liable indeed to be out; and from this and other 
causes the Solo- to-Ped. is, even in the best- 
designed Instruments, always very much to be 
dreaded. Then, again, such Stops as the Solo 
possesses independently of the Tubas, are as a 
rule unfit for coupling to the Pedale; and yet, 
again, the break involved at the commence. 
ment of the Solo will not in practice be incon- 
venient, for the Vocal range finishing at Gam. 
G, the Solo Keys below this will rarely be 
required progressionally ; and with the Pedale 
suitably treated there is little reason to go 
below G G on that Clavier: besides which, the 
Solo-to.Ped. being absent, and the Solo-to- 
Great being made a Clearing Coupler—that is, 
not bringing the Solo on to Ped. (see Descrip. 
10, k; also Deps. of Couplers), it follows 
that in such a case the Pedals can never 
give a break in the Solo: and, finally, it must 
be borne in mind, that with the Great, Choir, 
and Ped. of proper proportions (which the 
shortening of the Solo will so materially assist) 
there need be no fear of an offensive break at 
the entry of the Solo, provided only ordinary 
discretion is used; for, even with the Full 
Organ, the entry of the Tubas will be veiled 
by the Reeds of the various Manuals, some of 
them (as on the Pedale) themselves of great 
power. 


p. For these various reasons it may, as I said 
before, be confidently laid down that in all but 
the most expensive Instruments the Solo should 
stop at Gam. G; the keys, of course, running to 
CC, and acting on the Great Organ, for which 


purpose the latter is obviously admirably 
fitted. 


q. We now come to the consideration of the 
Swell, which requires more extended attention. 
The completion of the Swell down to CC is, of 
course, excellent, provided that other more 
important matters be not sacrificed in order to 
obtain it. As regards the player’s hands, they 
will not very often require to descend below 
Gam. G; certainly the occasions on which this 
is necessary are nothing in comparison to the 
enormous expense of the lowest seven notes, 
for at Gam. G, as 80 frequently pointed out, the 
Vocal limit ceases. There remains the supple- 
mentation of the Pedale; for this purpose the 
Swell is unfitted in the following respects: 1. 
The loud character of the bottoms of the Reede, 
which are almost sure to be on, or, at all events, 
one loud 8ft. 2. The fact of the Cres. and Dim. 
being involved in the Pedal part ; this is a very 
excellent and desirable assistance in many 
cases, as when the Swell is being used for ac- 
companiment of a single-finger melody on some 
other Clavier; butat others (as when the Swell 
itself is used for the latter), is very annoying, 
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as it is often desired to soften the whole of the 
accompaniment simultaneously with crescendo 
inthe melody. 3. The fact of the Swell-to- 
Pedale being involved in the use of Great-to- 
Ped., if the Swell-to-Great be also drawn (and 
this latter is, of course, frequently in use, and 
thus the foot-part becomes at once too heavy, 
for at least one Pedal Stop must be kept on, 
and this a 16 of telerable power). 4. The 
dreamy and non-distinctive timbre imparted to 
the Stop by their enclosure in the Box. 5. 
The really large number of Registers required 
in a properly effective Swell (see SPECIFICA- 
TIONS). 


T. A few words on these points will be desi- 
rable. No.1 can be obviated by cutting the 
loud 8ft. reed at, say, Fiddle A, into Bass and 
Treble, Fid. As being thus the first note of 
the Treble portion, the soft Reed, even if 
out, will not be offensive, and the Double-Reed 
is not, of course, so likely to be drawn. A 
better, but obviously more expensive method 


is to part off the Swell Reeds-and-Chorus—or | P 


the portion of them corresponding with the 
Pedal-board—with a separate Pallet (and wind 
also, if desired); the Swell Man. of course 
operating both Pallets, but the Swell to Ped. 
acting only on the one—thus excluding from 
Ped. the Reeds-and- Chorus of Swell, which, 
however, will be thrown on the Ped. on the 
drawing of the Swell to Great, with Great-to- 
Ped. (This employment of a Part Coupler has 
already been once touched on.) No. 2 cannot be 
got over, except by the provision of a Swell-box 
for portion of Great, Choir, or Solo; the last 
the only legitimate, in author’s opinon. No. 3 
can be easily obviated by making the Great to 
Ped. a Clearance coupler—that is, not in any 
way connected with the Swell to Great (which 
latter, in this case, will be a Drumstick, see 
Couriers). No. 4 cannot be got over at all; 
but is partly counteracted by the next. No. 5, 
as just said, nullifies No. 4 to some extent, as 
the additional number makes up for want of 
individual power. 


s. It must be borne in mind that the thinning 
out by discontinuing and grooving in and bor- 
rowing below Ten. C or Gam. G is here of great 
value; the cessation, at Ten. C, of the 
Open Diap., for instance, the most expensive 
Stop, leaves the Swell really better for supple- 
menting the Ped. than when that Register goes 
through. 


t. It will be obvious that the before-men- 
tioned expedients are expensive, and further- 
more less worth doing to a Swell that 
descends only to Gam. G; and to this must be 
added the consideration that the carrying down 
of the Swell to C C is much more costly 
than that of any other Manual—first, because 
all Pipes must be on or very near Sound- 
board; second, all must speak inwards; third, 
all must be guarded from even a side-shading 
(see SOUNDBOARDS) by Box; fourth, all must or 
at any rate ought to be within Box; fifth, the 
great expense of the latter; sizth, the large 
space it occupies. 


u. It will thus be seen that the Borrowing 
of the Swell below Gam. G froin the Choir, if 
latter be present, or from the S. Diap. of the 
Great if it be not, is highly desirable in all 
cases where funds are at all limited; the fol- 
lowing more precise rules may, I think, with 
confidence be laid down. 


v. 1. In all Two-Manual Instruments where 
funds are limited the Swell Box should extend 
only to Gam. G, the remaining seven notes, if 
not supplied by a Stopt Diap. outside Box, 
being borrowed from that Stop or its equivalent, 
on the Great. 


W. 2. That in all Two Man. Instruments 
where funds are not quite so scarce the fore. 
going should still be done rather than curtail 
the Great or Pedale. 


x. 3. That in all Two-Man. Instruments 
where funds are still less limited the Swell may 
freely go to bottom; Reeds and Mixture on 
separate pallet and wind; Open Diap. borrow 
from Stopt Diap. below Ten. C in all cases where 
not more than 8 Registers, or in some cases 9, or 
even 10; but that the money for the 7 notes 
would better go towards a Choir Organ. 


(To be continued.) 
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OBTAINING NITROGEN FROM THE 
ATMOSPHERE. 


MONGST recent processes for obtaining 
and fixing atmospheric nitrogen the 
most noticenble is that recently patented 
by Dr. Treutler, of Blasewitz, Saxony. Since 
Priestley’s discovery of oxygen and its oxidis- 


chemists have endeavoured to separate it from 
the nitrogen with which it is mechanically 
mixed in atmospheric air, in order to produce 
and exhibit by itself ina simple manner, and 
according to the object in view either the 
oxygen or the nitrogen. They have succeeded 
in attaining this end in different ways by 
associating the oxygen with oxidable bodies in 
the laboratory, upon a small scale, but never on 
a large scale, and in such manner as to make 
it worth while to disoxygenise atmospheric air 
for practical purposes. Notwithstanding this, 
the want of air free from oxygen has been 
much felt, especially for therapentical pur- 
oses. 

Not only the importance attached in modern 
times to the treatment of diseases of the lungs 
pneumatically and by inhalation, but even the 
various experiments of older date (those of 
Beddoes, Hufeland, and others), have shown 
the desirability of preparing nitrogen for the 
purposes of inhalation. The results of these 
experiments, seem, however, to have been for- 
gotten or overlooked because the production of 
nitrogen on a large scale proved unsuccessful 
or too expensive. 

It is well known that the sulphate of iron 
(Fe S + 7 H) (Fe S O 47 H, O) attracts 
oxygen from atmospheric air and partly 
oxidises. There is, however, a limit to this, 
and the process is of slight efficacy and com- 
paratively minor importance. In order to 
render a continuous absorption of oxygen 
possible in this way, a regeneration of the 
sulphate of iron must be effected. The ex- 
perience of 20 years back that the attempt to 
conserve wooden sleepers for railways by im- 
pregnating them with sulphate of iron did not 
answer, in consequence of the nails employed 
being rapidly oxidised, suggested to Dr. Treutler 
that this oxidising or rusting was based upon 
the chemical process for which he was search- 
ing—.e., that metallic iron probably serves as a 
regenerator to oxidising sulphate of iron, 
“ perusing ” the oxygen which had approached 
it for its own oxidation, again reducing the 
former to Fe S (Fe S Oʻt) continuously, indeed 
until the complete oxidation of the iron shall 
have taken place. Later experiments on a small 
as well as on a large scale confirmed this 
supposition in the most striking manner. On 
filling one or more vessels connected together, 
and hermetically closed, with fine iron filings or 
borings, and keeping them moistened with 
a solution of sulphate of iron (which is best 
attained by mixing with a hygroscopic material, 
such as wood chips, tow, seaweed, &c., as well ag 
by frequently upsetting and rolling the vessels, 
for moistening the mixture through which the 
air passes), the atmospheric air will continu- 
ously impart oxygen to the sulphate of iron? 
and the latter in the same way to the metallic 
iron, so that this iron will finally oxidise and 
the sulphate of iron remained unchanged. As 
a matter of course the degree of disoxygenisa- 
tion will depend upon the area of the surfaces 
of contact which the iron filings offer to the 
passing current of air, and upon the rapidity 
with which the latter is forced through or ex- 
hausted. 

The patentee describes apparatus suitable 
for carrying out his process, by means of which 
he reduces the proportion of oxygen in atmo- 
spheric air to 24 percent. It will be readily 
understood that if an entire separation of the 
oxygen from the nitrogen could be obtained, the 
process would be of considerable value. A 
method of accomplishing that has been sug- 
gested by Mr. John Blair. Air is drawn through 
a furnace filled with ignited coke: it passes 
thence as a mixture of nitrogen and carbonic 
oxide, and being filtered from dust is passed 
into a chamber containing iron ore, heated by 
an outer furnace. The carbonic oxide passing 
through the heated ore reduces the latter to the 
spongy metallic state, and is itself converted 
into carbonic acid, which, still in company with 
nitrogen, is passed into a tank containing lime 
water. There the carbonic acid is absorbed, 
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and the nitrogen rising to the uppe: part is labour, owing to the application of the self- 
h 


removed by means of a pump. 
portion of the proceas consists in fixing the 
nitrogen to a metallic base, the product for 
instance being cyanide of potassium. | 


BEE MANAGEMENT. 
(Continued from p. 411). 
The Divisional Hive. 

[THE peculiarity of this hive is, that the front 
and back of the hive are formed by the 
ends of the bars. A single bar is shown at 
Fig. 1. It is formed by first taking’two pieces 
of wood din. long and ldin. wide—A A. These 
are connected by the two pieces, B B, which are 
15in. long and fin. wide. Neither of the strips 
is fastened at the ends of A, but one at }in. 
from the bottom and the other at din. from the 
top. These strips form the top and bottom of 
the frame. At a distance of zin. full from A 
two strips zin. wide connect the top and bottom 
of the frame, and form the actual sides of the 


frame—the parts, A, forming the front and back PA 


of hive. The section of bar at Fig. 2 will 
render all clear. To form a hive a number of 
bars are arranged side by side, and placed inside 
a wooden case or body, which is supported on 
four legs, and surmounted by a roofed super 


4 „2. A 
8 


cover (which is hinged to one side of the hive 
body). Five of the bars are shown in position 
at Fig. 3. The sections or bars are held 
together by a couple of springs, and there is a 
frame with a window in it which takes the place 


of dummy. The advantages of this hive are | 


that the bars can be inverted if required, and 


e second |' 


acting principle. 

The machine consists of the usual frame- 
work, with driving shaft and gear. It is fitted 
with a long box chuck or hopper, in which the 
blanks are placed; the tapping tool is fixed at 
the lower end of this chuck, and is started by 
means of acam. As each nut is tapped, the 
tool is withdrawn by means of a balance weight, 
freeing the nut from the chuck, when another 
blank falls into position for tapping, and so on 
until the chuck or hopper is empty. In front 
of the chuck there is a slide guide, worked by 
a lever from the balanced weight, which is to 

revent the twisting or dropping of the nut 
om the chuck until the tapping tool is re- 
started. 

In the engraving, which represents a plan 
of the machine, seen from above, A is the box 
chuck into which the blanks are fed, G is the 
tapping tool held in a spring chuck, H, carried 
on a shaft driven in the usual manner by a 
pulley and belt. L and M represent toothed 
wheels and pinions, by which motion is im- 
rted to a screw cam, B. This cam rubs 
against a friction roller, C, the impact starting 
the tapping tool into the blank. When the 
nut has been tapped, the tool is withdrawn by 
the action of a balance weight connected by 
means of a lever to the collar, W; the same 
lever serves also to work a slide guide placed 
in front of the chuck to prevent the nut under 
operation from twisting or dropping until the 


Aud. 28, 1878. 


eclipse, which has most probably established their 
solar character in a manner which even he will 

nise as demonstrative. Of course I would not 
deny that an observer may for a moment see beams 
which have no existence but in his own eye, or that, 
at the very beginning or at the very end ef total 
eclipse, a long ray of sunlight in our own air may 
seem to beleng to the sun. But the idea that rays 
which have been seen during the whole continuance 
of total eclipse can be non-solar phenomena, is one 
which no one at all acquainted with the facts (with 
some small inklisg of mathematics to aid him in in- 
terpreting them) can entertain for a moment. I 
believe it had its origin in an ingenious experiment 
devised by the late Father Secchi, and sometimes 
called the shut ter- and- bung experiment. If a 
round hole in a shutter is imperfectly stopped by a 
somewhat irregular bung, and an observer, in a room 
which receives no light except through this hole, 
looks directly at the bung, he will see a number of 
rays resembling in their general appearance the 
coronal rays seen during total eclipses. The notion 
suggested to some by this experiment is, that the 
moon may perform some such part as the irregular 
bang. They overlook the fact that the shutter is 
as necessary as the bung to the shutter-and-bung 
experiment. In a total eclipse the shutter is 
omitted; and the omission is rather important. 
Again, it is not true that photography has failed to 
show the coronal rays. I have before me, as I write, 
a magnificent proof of the engraving representing 
the photographic views of the corona in Decent j 
1871 ; and many straight rays can be traced to a 
distance corresponding to more than five hundred 
thousand miles from the eclipsed sun. These, of 
course, being photographed at the beginring, middle, 
and end of totality, and at two stations hundreds of 


tap is restarted. The tool, G, is held in the 
chuck, H, until its shank is covered by the 
tapped nuts, when by actuating the lever, the 
tap springs out, and the operations are re- 
peated. 


THE LATE TOTAL ECLIPSE OF THE 
SUN.* 
By RICHARD A. Proctor. 


B many days we may expect to have fuller 

news than has yet been received respecting the 
total solar eclipse of July 29th. There are those 
who infer from the telegrams that little of import- 
ance has been discovered on the present occasion. 
For my own part, I believe we shall find that few 
eclipses have revealed results of greater interest. 
When the American photographs have been duly 
dealt with, and good engravings of them sent over 
to onr scientific societies, we shall probably find the 
last lirgering doubts respecting the solar nature of 


there is no fear of the combs being damaged by tbe corona definitely disposed of. I must confess I 


tbe motion of the frames should the hive be sent 
either by road or rail. The reason for the occa- 
sional inversion of the bars will be explained 
when describing the different plans of “ bar- 
frame” management. The disadvantage is the 
great danger of crushing to death large numbers 
of bees between the sections after an examina- 
tion of the hive, and the risk run ef so depriv- 
ing a stock of its queen at a time when it is im- 
practicable to replace her. In the hi ve as adver- 
tised, 10 frames constitute an entire hive, but 
like other hives the number of frames in use 
may be regulated by the insertion of the dummy 
-at any required point. W.S. Travis. 


NUT-TAPPING MACHINE. 


N improved nut-tapping machine has been 
patented by Mr. T. Mason, of Birmingham, 
which is said to be capable of turning out a 
much larger amount of work with reduced 


was surprise i to observe that the correspondent of 
the Daily News, easily to be identified as Mr. 
Lockyer, still retains rather more than doubt on the 
subject of the coronal rays. He definitely advances 
the startling assertion that the observations made 
during the eclipses of 1870 and 1871 established the 
fact that the raya reer extending far beyond the 
coronal glory are either optical, terrestrial, or cis- 
lunar, as distinguished from solar phenomena 
Somewhat as he maintained that the photographs of 
the corona obtained by Willard at Xeres, and by 
Brothers at Syracuse, in December, 1871, were 
entirely discordant, until it was established beyond 
all possibility of doubt that they were in close agree- 
ment; and as, in December, 1872, while the 
photographs which settled the whole question were 
being developed, a telegram from him was on its 
way to Jaffua assuring the observers there (waiting 
then for totality) that the corona had been proved 
to be almost wholly terrestrial; so, in his letter to 
the Daily News, he stands out for the nomsolar 
nature of the coronal rays within a few days of the 


From the Echo. 


miles apart (one at the sea-level, the other ten 
thousand miles above it), are necessarily solar. The 
rays were seen to a much greater distance ; but, 
unless the wild (one might almost say the insaue) 
theory is maintained that the parts photographed 
were solar, while their fainter prolongations were 
nearer to us than the moon, the photographs taken 
in December, 1871, cannot honestly be said to have 
demonstrated the non-solar character of the coronal 
radiations. Nay, even on that stupendously abeurd 
assumption, the evidence of the photographs respect- 
ing the fainter parts of the rays could only be 
regarded as negative. But I believe every one 
whose opinion on such a question could be of the 
least weight recognises the photographs taken in 
1870 and 1871 as demonstrating the solar nature of 
the whole coronal structure—though, doubtless, 
some faint luminosity over the coronal region is due 
to the illumination of our own air by the solar 
corona. How faint this luminosity must be is showa 
by the fact that over the dark body of the moon, 
where this light is of necessity strongest (the part 
of the air directly between the observer and the 
moon receiving more light from the corona than avy 
other), the luminosity is so faint that to ordinary 
vision the moon looks absolutely black daring 
totality. 

One reason why I believe that the observations 
made during the recent eclipse will prove very valu- 
able is this, that the greater number of observers 
were stationed high above the sea-level. Much less 
air intervened between them and the corona than 
under ordinary conditions. It has always been ro- 
ticed that the coronal rays are better seen the 
clearer the air is and the higher the observer 's 
station. For instance, whereas the greater number 
of the observers of the eclipse of 1869 saw no rays, 
General Myer, stationed 5,530 feet above the sea- 
level, saw four rays extending to a distance of two 
or three diameters of the sun—say to between 
1,700,000 and 2,600,000 miles. That the conditions 
were favourable on July 29 last is shown by the cir- 
cumstance that Professor Newcomb, employing & 
method of observation which I suggested some five 
or six years ago, was able to trace the faint light of 
the zodiacal to a distance of about six degrees from 


the eclipsed sun. This had never before been 
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accomplished. Indeed many thought that the 
zodiacal light never could be seen during totality. 
But in the Gentleman’s Magazine for July last I 
expressed the opinion, confirmed by the event, that, 
by screening the brighter part of the corona from 
view, the eye might, under favourable atmospheric 
conditions, detect the faint light of the zodiacal. We 
learn that Professor Newcomb erected a screen on a 
high pole, and traced the zodiacal to a distance of 
six degrees, or some eight million miles from the 
sun. 

Another important discovery is the recognition of 
the fact that the inner corona last July differed 
markedly from the corona which bas been seen in 
1871. It was much less extensive, but much 
brighter. Its light was not that of glowing gas, but 
of glowing solid or liquid matter. Its colour was 
not pink, but ly white. The eclipse of 1871 
occurred when the sun had many spots, whereas at 
present there are few spots. Accordingly, Mr. 
Lockyer infers that the corona sympathises with 
the sun, and is expanded, faint, and partly gaseous, 
when the sun is greatly disturbed, while it is con- 
tracted, bright, and free from gaseity when the sun 
shows no spots. The generalisation is daring, but 
scarcely trustworthy; c'est magnifique, mais ce 
nest pas la science. It requires only a careful 
study of the evidence afforded by former eclipses to 
discover that in a year when the sun is very little 
disturbed, the expanded and faint corona may be 
seen, while in a year when the sun is greatly 
disturbed we may see the contracted and bright 
corona. There may be a connection between the 
corona and the sunspots. Indeed, before the present 
eclipse occurred, I indicated the probability that, 
as the prominenoes and sierra seem to sympathise 
with the sun, so also may the corona. But the 
law is not so simple as has been supposed. Many 
eclipses must be observed before the exact nature of 
he law connecting the phenomena of the corona and 
the sun-spots can be detected. I have examined in 
an article which will appear shortly in the Contem- 
porary Review the evidence from the eclipse of 
1567 to the present time; but it is not sufficient to 
enable us to form a satisfactory theory. Overhasty 
generalisation is the bane of true science. 

If the telegrams can be trusted, Prof. Watson, of 
Ann Arbor, the discoverer of some score of planeta 
travelling between Mars and Jupiter, has discovered 
a planet travelling between Mercury and the sun. 
It is announced in the Times telegrams that a 
% body between the fourth and the fifth magni- 
tudes was seen in such and such right ascension and 
declination during totality. I pointed out at the 
time—indeed I believe I was the first to point out— 
that the star Theta Cancri was very near the epot 
indicated by these tslegrame. Yet (as I also men- 
tioned) Professor Wateon was not likely to mistake 
Theta Cancri for a planet. I have since received 
from Washingion the chart iesued for the guidance 
of those who were to look for an intra-mercurial 
planet. I find that it includes Theta Cancri, as 
might have been anticipated. On the whole I think 
it extremely unlikely that an astronomer so skilful 
as Professor Watson should have mistaken Theta 
Cancri for a planet. I fancy be saw both the etar 
and the stranger, and that it was by seeing the two 
bodies thus in juxtaposition that he was able so 
definitely to indicate the brightness of the unknown 
body. If so, a new planet—which may be Lescar- 
bault’s Vulcan—has n discovered, travelling 
between tbe sun and Mercury. 


A NEW METHOD OF GRINDING GLASS 
SPECULA.* 


By Pror. ELIRU THOMSON. 


Tr: use of glass in the construction of specula 

for telescopes has almost superseded that of 
metal. The many advantages arising from the 
employment of silvered glass specula are well known, 
many fine mirrors constructed of this material being 
in existence. The principal expense to amat urs 
and others desiring to construct for themselves a 
serviceable speculum ariees from the preparation of 
metal-grinding tools. These, usually two in number, 
are generally made of brass or cast iron, carefully 
turned and scrap:d to approximate curves, and 
finally ground together until the desired accuracy of 
surface is obtained. This operation of fittiug requires 
the use of special appliances, and is at once a tedious 
and difficult operation to the unpractised. The tools, 
prepared as stated, are employed to give form to the 
glass which is to constitute the reflector. The 
obvious difficulties of preparing metal-grinding tools 
of Jarge size, the impossibility of avoiding conditions 
of strain in cast metal, and the greater expansion by 
heat of the metal tool than of the glass to be 
worked, make it desirable to avoid the use of metal- 
grinders where practicable. This is particularly tne 
case where but one or two specula of any given focal 
length are to be prepared. 

It is believed that the method presently to be 
described provides a means of obtaining a good 
figore at the sametime that the metal tools are com- 
pletely dispensed with, and from the simplicity of 
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the process any one who can give the requisite care 
demanded by all work of the kind, may practise it 
with success. The principle of the method is the 
fact that when two equal discs of glass or other 
material are ground together, one above the other, 
the under one always becomes convex while the 
upper one becomes concave, and, by making the 
strokes of the upper disc wide and sweeping, this 
change of form may be greatly accelerated. 

The reason for this is obvious. When the upper 
disc, A, Fig. 1, ia in the position there shown, the 
downward pressure is principally upon the edge of 
the lower Jie and upon the centre of the upper 
one, thereby causing a greater action of the inter- 
posed grinding material upon those parts, so that 
there eventually results a form similar to Fig. 2. 
The strokes may be so made that the surfaces in 
contact become spherical, this condition being greatly 
favoured by the fact of the material of the two dises 
having the same relative hardness, elasticity, and 
expansion by accidental changes of temperature 
during the grinding operation. 

By testing, from time to time, the curve acquired 
by the diecs any desired radius may be obtained. 
Where a spherometer is not at hand, simply using 
the wet concave in the sun and noticing at what 
distance from the centre of the disc the reflected 
rays give the best defined image, we are enabled to 
obtain the focal length at any etsge of the process. 
Where solar light is not available, the rays of a lamp 
may obviously be used to obtain the data for calcu- 
lating the focal length. 

The details of the process are as follows :—The 
grinding material is, of course, emery of various 
degrees of fineness, the polishiog being accomplished 
with rouge or ferric oxide, prepared either by heat- 
ing pure ferrous sulphate to decomposition, or b 
heating precipitated ferric hydrate to a bright red. 
For details, as to preparation of emeries, pre- 
cautions to be taken, methods of testing surfaces 
obtained, &c., we refer to Dr. Draper’s very able 

aper on ‘‘Silvered Glass Specula, in the 
Smithsonian Coatributions, Vol. XIV. 
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Two dises of heavy skylight glass, nearly free from 
bubbles and other imperfections, are obtained. They 
should be of a thickness not less than half an inch, 
for a diameter of four or five inches, and should 
increase in thickness with increase of diameter. The 
edges should be circular, rough or sharp edges being 
removed by grinding. The surfaces shonld be flat, 
and parallel to each other. 3 

The disc which is to be the under one during the 
grinding process, and which we shall designate B, is 
placed upoo a grinding-post, Fig. 3, the under sur- 
face being equally supported at its various points. 
The disc is kept in ‘position by pieces of wood, a, a, 
a, a, Fig. 4, placed around it at regalar intervals, 
thus permitting easy removal, if desired. The 
grinding-post, as is usual, may consist of a barrel, 
weighted or held firmly to the floor. 

aving cemented a handle to the back of “the disc 
which is to become the speculum, and which we shall 
designate A, it is placed upon the diso, B, emery, 
say, No. 60, and water supplied, and ground over B 
with wide, swinging strokes, fresh emery being 
supplied as needed. This process is continued until 
the tests of curve above mentioned show that the 
disc, A, has acquired a surface, the focus of which 
is somewhat longer, say +, than the desired focus. 
The discs are now carefully washed, to get rid of all 
the coarse emery, and a finer grade, say 90, applied 
for continuing the grinding. e same Operation is 
repeated, using flour emery, and afterwards the 
washed grades, which may be, successively, 4 mio., 
5 min. and 10 min. emeries. Between each grade a 
careful washing of the hands, discs, e., is 
necessary, to avoid retention of coarse particles that 
may fall subsequently upon the glass surfaces, and 
produce scratches difficult to remove. While using 
the floar emery, the curve can, with proper care, be 
made to reach that required to produce the desired 
focus, on attaining which the swing of stroke is to 
be lessened, to avoid shortening the focus. 

The grinding with the very fine grades of emery, 


seldom produces any considerable change in the 
focal length, if the proper stroke be given. If, 
tbrough any cause, too short a focus has been 
obtained, it can easily be lengthened by reversing 
the relative positions of the two glass disc:, making 
A the lower. To obtain a spherical surface, all 
possible directions of motion are to be given to the 
upper disc, and the operator shonld work from 
various sides of the grinding post. It may here be 
said that the writer has not had the opportunity of 
applying this method to production of specula, 
otherwise than by hand. There is little doubt, how- 
ever, of its success with appropriate machioery. 

In the last and final grinding with emery, the 
greatest care must be exercised, as much time may 
be saved in the polishing by the attainment of a 
good surface and figure by the gricding. 

In the employment of the finest grade of emery, 
the last charge should be kept on and worked down 
so smoothy that po grinding noise is made by the 
two surfaces sliding one over the o:her. Just 
safficient water should be added to keep the surfaces 
uniformly wet, an excess being apt to wash off the 
fine cutting powder so essential to success in this 
part of the operation. The smoothing is continued 
until the surface of A can reflect the light of a 
window at incidences of 40° to 50°, and when 
examined by transmitted light, preferably by using 
a magnifier, should present a very fine aud uniform 
grain. Before making any change in grade of 
emery, it is essential that all marks made by previous 
sizes have been obliterated. 

If, in the fine grinding, after sufficient examina- 
tion, the conditions mentioned appear to have been 
attained, the speculum is ready for the polishing. 
This is done in the usual manner. The polisher is 
propered by coating the lower or convex disc, B, 
with a layer of pitch, or other well-known composi- 
tion, to about jin. thickness, and after having 
warmed the coated disc so as to soften the pitch, the 
concave disc, A, is wetted and pressed upon the pitch 
surface of B, to insure a fit. 

Parallel grooves are then made in the pitch sur- 
face in such a way as to divide it into squares of 
uniform eize, Fig. 5—a well-known prozedure in 
polishing specu!a—after which the surfaces are again 
carefully fitted as stated above. Preferably, the 
diameter of the polisher is about one-tenth or one- 
eighth less than that of tha surface to be polished by 
it, as by this means the desired figure is more readily 
obtained. 

The disc, A, to be polished, is now laid upon the 
grinding post, concave side upward, and the 
polisher, B, c ed with finely washed rouge, 
worked in all directions on it, occasional additions 
of rouge being made. When the surface of the 
speculum is sufficiently polished to reflect light, tests 
of figure are made from time to time, the methods of 
Draper and Foucault being admirable for the purpose. 
The attainment of a spherical surface is in this way 
free from especial difficulties, and it may be converted 
l into that of a paraboloid of revolution 
by the method recommended by Mr. Draper, and 
ful'y described in his paper previously referred to. 

It cannot be too strongly urged upoa those 
attempting the construction of specula that changes 
of temperature, by handling or otherwise, must, 
during the polishing, be carefully avoided. The 
silver.ng of the finished speculum is readily accom- 
plished by following closely the method given by 

r. Draper. 

Tests of this method of pending epecula, made 
during the last two years, show that its capabilities 
are at least equal to those of the usual process with 
grinding tools of metal, and it is possible that with 
increased rg tala the latter may be surpassed. 
The method has, however, undoubtedly the advan- 
tage of a saving of time in preparation of the tools, 
as also of expense for materials used. 


MR. GLADSTONE ON HANDICRAFT. 


T following sentences spoken by Mr. Glad- 

stone last week at Hawarden, in the Course of 
an address ata local flower show well deserve the 
consideration of every ‘‘ English Mechanic.” “I 
would,“ said Mr. Gladstone, that the people 
of this country would give more attention 
than they do to raising band labour of all 
kinds to the excellence of which it is susceptible. 
They are too fond of getting out of hand labour 
and getting into what they call head labour— 
that is to say, getting sufficiently acquainted 
with reading and writing and casting up accounts, 
perhaps, to get into the lower elass of clerks. I do 
not believe that there is a more distressed class in 
the country than that class, and I believe that a 
great number of the young people would do 
infinitely better for themselves and for society if they 
were content to keep much more than they do to the 
use of their hands, and would try to raise the 
character of the labour which they perform with 
their hands, because, pray remember, that a great 
deal of the very highest labour is labour performed 
with the hands. Look at the labour of the painter, 
of the sculptor, and not only eo, but look at a great 
many intermediate kinds of labour band labour— 
which is strictly all dependent on an excellent hand. 
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one of these he summoned courage enough to touch 


re i deficiency of that kind of | emotion, conscience, and volition. Mr. Romanes 
5 1 Go 11100 the study of a] then proceeded to give an elaborate analysis of the 
sculptor in London, and you wiil find the sculptor, | psychological basis of mind, and in taking leave of 
probably an Englishman, is obliged to have a great that part of his subject he pointed out that in 
many assistants, because working at the marble re- | recognising the indisputable fact of mind having 
quires very much to be done before the stage of | such a basis we are not necessarily committing our- 
finishing comes, and these aseistants are well paid; | selves to the doctrine of materialism. That psychical 
but if you come to talk to them you will find that in| phenomena are very intimately associated with 
the large majority of cases they are not Englishmen | physical phenomena, is a kact which does not admit 
at all, but Italians and Frenchmen—very commonly | of one moment’s dis pute; but concerning the nature 
Italians. What I want you to do is this: not to be of this association science must declare, not merely 
in such a hurry to get into so low a class of head | that it is at present unknown, but that, so far as she 
labour as copying clerks, or something of that kind. is at present able to discern, it must for ever remain 
People should recollect that handicraft itself ia unknowable. Passing on now to our review of 
capable of being raised to a very high description of | comparative psychology, the first animals in which, 
art, and of yielding a very high standard of so far as I can ascertain, we may be quite 
remuneration. I cannot tell you how anxious I am | sure that reflex action is accompanied by iden- 
to impress that upon the minds of young people, and tion, are the insects. For Mr. Darwin bas 
how certain I feel that the lesson is one of great observed that bees remember the position of 
importance to the people of this country. Let them | flowers which they have only several times visited, 
perform their work in the spirit of an artist; let | even thongh the flowers be concealed by intervening 
them try to give it excellence, and make a thing tl at | houses, & . Sir John Lubbock also bas shown 
not only will sell, but as good as they can make it, | that, after a very few individual experiences, bees 
as useful, as well put together, as well proportioned, | are able to establish a definite association between 
as pleasing to the eye, as full of beauty as they can | particular colours on paper and food; and farther 
make it; and the more they try to do it the Letter | that, after a very few lessons, a bee may be taught 
they will be able to do it.“ to find its way out of a glass jar. These observa- 
tions would seem to prove that the grade of intelli- 

gence is higher in some articulata than it is among 
the lower vertebrata. For many of you will probably 
remember the experiment of Professor Mobius, which 
proved thata pike requires three months to establish 


ANIMAL INTELLIGENCE. 


HE following is an abstract of the lecture de. 


with his paw, but as soon as it vanished he ran out 


of the room terrified at so mysterious a disappear- 


ance. 
of fear by taking him into a room alone and silently 
making a series of horrible grimaces. Although I 
had never in my life hurt this dog, he became greatly 
frightened at my unuaual bebaviour, 


Lastly, I have put this dog into a paroxysm 


which so 
serionsly conflicted with his general idea of unifor- 
mity in matters psychological. Of course in thus 
claiming for animals the power of forming general 
conceptions, I mean only such general conceptions 
as can be arrived at by the logic of feelings. So far, 
then, as the logic of feelings can carry them, I main- 
tain that the intellectual operations of animals are 
indistinguishable from those of ourselves. My friend 
Dr. Ras, the well-known traveller and natu- 
ralist, knew a dog in Orkney which used to 
accompany his master to church on alternate Sun- 
days. To do so he had to swim a channel about a 
mile wide; and before taking to the water he used 
to run about a mile to the north when the tide was 
flowing, and a nearly equal distance to the south 
when the tide was ebbing, ‘‘ almost i nvariably cal- 
culating his distance so wellthat he landed at the 
nearest point to the church.“ In his letter to me 
Dr. Rae continues :—“ How the dog managed to 
calculate the strength of the spring and neap tides 
at their various rates of speed, and always to swim 
at the proper angle, is most surprising.’ So much, 

then, for judgment. For some good instances of 

reasoning in animals I am also indebted to Dr. Rae 


livered by Mr. Romanes on Friday evening last, 
at the Exhibition Building, Dublin :—Animal Intelli- 
gence is a subject which bas always been of con- 
siderable interest to philosophical minds, but, as 
most of you are probably aware, the interest attach- 


ing to this subject has of late years been greatly | which were confined on the other side 
increased by the significance which it has acquired | tion. 


in relation to the theory of descent. 
intelligence is the only order of intelligence with 
which we are directly acquainted, and as it is more- 
over the highest order of intelligence known to 
science, we may most conveniently adopt it as our 
standard of comparison. When I allow my 
travel over this vast assembly, my mind receives, 
through their instrumentality, a countless number 
of impressions. So far as these impressions enter 
into the general stream of my consciousness, they 
constitute what are called perceptions. Suppose, 
now, that I were to close my eyes, and to fix my 
attention on the memory of some particular percep- 
tion which I had just experienced—say the memory 
- of some particular face. ‘This mental image of a 
perception would be what is called an idea. Lastly, 
suppose that I were to analyse a number of the 


faces which I had perceived, I should find that, | it is subject are identical with those under which our 
they all | own ideation is performed. Let us then ask, how far 


, although no two of them are exactly alike, 
bear a certain general resemblance to one another. 
Thus from the multitude of faces which I now per- 
ceive it becomes possible for my mind to abstract 


from them all the essential qualities of a face as & the faculty of abstraction, and therefore that the 
face; and such a mental abstraction of qualities | distinction between animal intelligence and human 
would then constitute what I might call my abstract intelligence conrista in this—that animals are not 
iden of a face in general, as distinguished from my | able to form abstract ideas. 
concrete idea, or memory, of any face in particular. most erroneous. You will remember the distinc- 
Thus, then, we have three stages Ist, that of tion which I laid down between abstract ideas 

perception; 2nd, that of ideal repre- that may be developed by simple feelings, such as 
of a hunger, 


immediate 
sentation of particular objects; 3rd, that 
generalised conception, or abstract idea, of a num- 
ber of qualities which a whole class of objects agree 
in possessing. It will be convenient to split the 
latter division into two subdivisions—viz., abstract 


ideas which are sufficiently simple to be developed to elaborate that class of abstract ideas, the forma- 


without the aid of language, and abstract idens 
which are eo complex as not to admit of development 
without the aid ot language. As an instance of the 
former class of abstract ideas we may take the idea 
of food. This is aroused in our minds by the feeling 
of hunger; and while the idea when thus aroused 
is clearly quite independent of language, it is no 
leas clearly what is called an abstract idea. For it 
is by no means necessary that the idea of food which 
is present to tbe mind should be the idea of some 
special kind of food ; on the contrary, 


usually that of food in general, and this idea it is | other instance, 
which usually prompts us to seek for any kind of mals 
Simple abstract ideas, therefore, | effect. For example, I had a setter dog which was 
r ; | greatly afraid of thunder. 
and for this reason they are comprised within what | apples were being shot upon the wooden floor of 
Lewes has called the logic of feelings. But abstract | an apple-rocm, and as each bag of apples wero shot 
ideas of a more elaborate type can only be formed | it produced through the rest of the house n noise 
comprised | resembling that of distant thunder. My dog became 
.|terror-stricken at the sound; but as soon as I 
I need only | brought him to the apple room and showed him the 
units which | true cause of the noise, he became again buoyant and 
c ; They | cheerful as usual. 
constitute, as it were, the raw material of thought, play at tossing dry bones to give them the appear- 
the reflective faculty | ance of life. 
Once formed |a fine thread to a dry bone before giving him the 
occurring in | latter to play with; and after he had tossed the bone 


food in particular. 
may be formed without the assistance of language 


by the help of words, and are therefore 
within what Lewes has called the logic of signs. 
Now, with regard to ideas themselves, 
add that they are the psychological 
compose the whole structure intellectual. 


which may be elatorated b 
into various products of thought. 
they present an essential property of 


concatenated series; so that the occurrence of one | about for a while as usual, I 
idea determines that of another with which it bas and slowly began to draw it 
the | soon as he perceived that the bone was really moving | intelligence and human. 


been previously joined. This principle of 


association of ideas, manifested as it is by the on its own account his whole demeanour changed, 
is by far and, rushing under the sofa, he waited horror- aud tolerably well-treated animals, the germs 


ultimate units of intellectual structure, 


the most important principle in pyschology; it is| stricken to watch the uncanny spectacle of a dry | moral sense become apparent. T 
all the faculties | bone coming to life. 
reason, this dog by blowing soap bubbles along the floor; to steal; and on this occasion, when very 


the principle which renders possible 


of mind—memory, instinct, judgment, 


As human requisite association was established, and the pike, 


led by hunger to visit a place where he has a general 
idea that a number of good things are to be fallen 


the idea is | pulse to visit a restaurant. And, to take only one 


an association of ideas between particular kinds of | Desiring to obtain some Arctic foxes he set various 
prey, and the fact of their being protected by an kinds of traps; but, as the foxes knew these traps 
invisible wall. This fact was proved by the pike re- from previous experience, he was unsuccessful. 
peatcdly dashing its nose against a glass partition | Accordingly he set a kind of trap with which the 
in its tank in fruitless efforts to catch minnows | foxes in that part of the country were not acquainted. 
of the parti- | This consisted of a loaded gun set upon a stand 
At the end of three months, however, the! pointing at the bait. A string connected the trigger 
| of the gun with the bait, so that when the fox seized 
having Karned that its efforts were of no use, ceased | the bait he discharged the gun, and thus committed 
to continue them. The sheet of glass was then re- | suicide. In this arrangement the gun was se 
moved ; but the now firmly established association of from the bait by a distance of about 30 yards, and 
ideas never seems to have become disestablished, for the string which connected the trigger with the bait 


eyes to the pike never afterwards attacked the minnows, | was concealed throughout nearly its whole distance 


though it fed voraciously on all other kinds of fish. in the snow. The gun-trap thus set was successful 
From which we see that a pike ia very slow in form- | in killing one fox, but never in killing a second ; for 
ing his ideas, and no Jess slow in again unforming | the foxes afterwards adopted either of two deviees 
them. As regards the association of ideas by the whereby to secure the bait without ag rea them- 
higher vertebrated animals, it is only necessary to j selves. One of these devices was to bite through 
say that in all these animals, as in ourselves, this | the string at its exposed part near the trigger, and 
principle of association is the fundamental principle | the other device was to burrow up to the bait 
of their psychology; that in the more intelligent | through the snow at right angles to the line of fire, 
animals associations are quickly formed, and when | so that, although in this way they discharged the 
once formed are very persistent; and, in general, gun, they escaped with perhaps only a pellet or two 
that so far as animal ideation goes, the laws to which | in the nose. Now both of these devices exhibited a 
wonderful degree of what I think must fairly be 
called power of reasoning. I have carefully interro- 
gated Dr. Rae on all the circumstances of the case, 
and he tells me that in that part of the world traps 
are never set with strings; so that there can have 
been no special association in the foxes’ minds be- 
tween strings and traps. Moreover, after the death 
of fox number one, the track on the snow showed 
that fox number two, notwithstanding the tempta- 
tion offered by the bait, had expended a great 
deal of scientific observation on the gun before 
he undertook to sever the cord. Lastly, with 
regard to burrowing at right angles to the line of 
fire, Dr. Rae justly deemed this so extraordinary a 
circumstance, that he repeated the experiment & 
number of times in order to satisfy himeelf that the 
direction of the burrowing was really to be attributed 
to thought and not to chance. Passing on to the 
emotional life of animals, we find that this is very 
slightly, if at all, developed in the lower orders, but 
remarkably well develeped in the higher—that is to 
say, the emotions are vivid and easily excited, 
although they are shallow and evanescent. 11 
thus differ from those of most civilised men in being 
more readily aroused and more impetuous while t 
last, though leaving behind them but little trace of 
their occurrence. As regards the particular emo- 
tions which occur among tbe higher animals, I can 
affirm from my own observations that ne 
following give unmistakable tokens of ther 
presence :— Fear, affection, passionateness, pusu 
city, jealousy, sympathy, pride, reverence, emu 
tion, shame, hate, curiosity, revenge, cruelty, 
emotion of the ludierous, and emotion o 
beautiful. Now this list includes nearly all the 
human emotions, except those which refer to page 
and to the perception of the sublime. These © 
course are necessarily absent in animals, to 
they depend upon ideas of teo abstract a nature of 
be reached by the mind when aided by the logic < 
signs. Of course the moral sense as if occars 
oureelves involves ideas of high abstraction, 50 
in animals we can only expect to meet with a mo 
sense in a very rudimentary form; and, therefore, 
even if it is true that no indications of such a 55 
stood a long way off are to be met with in animals, the fact would n 
away from him. 80 establish any difference in kind between anim 
But I am inclined | 
thetic, 
4 
ive an instanoè, 
a his life known 
hungty> 


does animal ideation go? The answer is most simple, 
although it is usually given in a most erroneous 
form. It is usually said that animals do not possess 


But this statement is 


ard abstract ideas that can only be deve- 
loped by the aid of language. Well remembering 
this distinction, we shall find that the only difference 
between animal intelligence and human intelligence 
consists in this—that animal intelligence is unable 


tion of which depends on the faculty of speech. In 
other words, animals are quite as able to form 
abstract ideas as we are, if under abstract ideas we 
include general ideas of qualities which are so far 
simple as not to require to be fixed in our thoughts 
by names. For instance, if I see a fox prowling 
about a farmyard, I cannot doubt that he has been 
in with, just as I myself am led by a similar im- 


there can be no question that ani- 
have a generaliscd cenception of cause and 


One day a number of 


Another dog which I had, used to 


As an experiment I one day attached 


believe that in highly intelligent, highly symp 


I have also greatly frightened | a Skye terrier I had was only once in 
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he took a cutlet from a table and carried it 
under a sofa. I saw him perform this act of 
larceny, but pretended not to have done so, and for 
a nambak of minutes be remained under the sofa with 
his feelings of hunger struggling against his feelings 
of duty. At last the latter triumphed, for he brought 
the stolen outlet and laid it at my feet. Immediately 
after doing so, he again ran under the sofa, and 
from this retreat no coaxing could draw him. When 
I patted bis head he tarned away his face in a 
ludicrously conscience-stricken manner. St. George 
Mivart has said that an interesting book might be 
written on the stupidity of animals. I am inclined 
to think that a still more interesting book might be 
written on the stupidity of savages. Now there is 
no doubt that the interval which separates the most 
degraded savage from the most intelligent animal is, 
psychologically co sidered, enormous ; but enormous 
as it is, Í cannot sce any evidence to show that the 
gulf may not have been bridged over during the 
countless ages of the past. Abstract ideas amongst 
Savages are mostly confined to such as may be 
formed by the logic of the feelings. In comparing 
the intelligence of a young child with that of an 
adult animal we are met with this difficulty—that as 
the bodily powers of children at so immature an age 
are so insufficiently developed, the mind is not able, 
as in the case of animals, to accumulate experiences 
of life. In order, therefore, to obtain a fair parallel, 
we skould require a human being whose mental 
powers have become arrested in their development at 
an ary ago, while the bodily powers have continued 
to develop to mature age, so serving to supply the 
aborted human intelligence with full experiences of 
life. Now, the nearest approach that we have to 
these conditions is to be found in the case of idiots. 
As there are all degrees of idiocy, the object of my 
inquiry was to determine the order in which the 
various mental faculties become enfeebled and dis- 
appear as we descend from the higher to the lower 
of imbecility. Beginning from below, the first 

wn of intelligence in the ascending scale of idiots, 
as in the ascending scale of animals, is invariably to 
be found in the power of associating simple concrete 
ideas. Thus there are very few idiots so destitute of 
intelligence that the appearance of food does not 
arouse in their minds the idea of eating; and, as we 
ascend in the scale idiotic, we find the principle of 
association progressively extending its influence, so 
that the mind is able, not only to establish a 
greater and greater number of special asso- 
ciations, but also to retain these associations 
with an ever-increasing power of memory. Again, 
the faculty of reason is dwarfed to the utmost 
—so0 much so that the investigator is most of 
all astonished at the poverty of rational power 
which may be displaycd by a human mind tbat in 
most other respects seems well developed. A boy, 
14 years of age, belonging to the highest class 
of undoubted idiots, could scarcely be called feeble- 


minded as regarded many of his faculties. His 
powers of mental calculation were quite equal 
to those of any average boy of hia age. Yet 


he was not able to answer any question that 
involved the simplest act of reason. From the 
mental condition of uneducated deaf mutes 
we learn the important lesson that in the ab- 
sence of language the mind of a man is almost on 
a level with the mind of a brute in respect of its 
power of forming abstract ideas. I have, therefore, 
no hesitation in giving it as my opinion that the 
faculty of speech is alone the ultimate source of 
that enormous difference which now obtains between 
the mind of man and the mind of the lower animals. 
Is this source of difference adequate to distinguish 
the mind of man from the mind of the lower animals 
in kind? TI leave you all to answer this question for 
yourselves. I am satisfied with my work if I have 
made it clear to you that the question whether 
human intelligence differs from animal intelligence 
in kind or in degree hinges entirely on the question 
whether the faculty of speech has been of an origin 
natural or supernatural. We are living in a genera- 
tion which has witnessed a revolution of thought 
unparalleled in the history of our race. I do not 
merely allude to the fact that this is a generation in 
which all the sciences, without exception, have made 
a leap of progress such as widely to surpass all 
previous eras of intellectual activity ; but I allude 
to the fact that in the special science of biology it 
has deen reserved for us to see the first rational 
enunciation, the first practical demonstration, and 
first univereal acceptance of the doctrine of evolu- 
tion. And I allude to this fact as to a fact of un- 
paralleled importance in the history of thought, not 
only because I know how completely it has trans- 
formed the study of life from a mere grouping of 
disconnected observations to a rational tracing of 
fundamental principles, but also because it is now 
plainly to be foreseen that what the philosophy of 
evolution hus already accomplished is but an earnest 
of what it is destined to achieve; and, forasmuch 
as this cnormous change in our means of knowledge 
and our modes of thought has been eo largely due to 
the almost unaided labours of a single man, I do 
not hestitate to say, even before se critical an audi- 
ence as this, that in all the history of science there is 
no single name worthy of a veneration more profound 
than the now immortal name of Charles Darwin. 


BRITISH ASSOCIATION. 


ADDRESS IN MATHEMATICS 
AND PHYSICS. 


HE address in Section A was delivered by the 

Rev. Prof. Haughton, the president, the Kev 

Prof. Salmon, being unable to leave his house, 
through an accident. 

After a brief allusion to the viewa of Plato and 
his contemporaries as to the importance of mathe- 
matics, Prof. Haughton said pure mathematics pro- 
vided beforehand the weapons and engines which 
future explorers of nature would make use of. 
Every one who had studied the applications of ma- 
thematics to nature would know that no problom in 
nature was unsolvable. They could all be brought 
under the domain of figures, and when the class of 
problems in which integrations and finite differences 
could be used were considered, then it would be 
understood how great a debt was owed to mathe- 
matics for inventing the various tables and formulm 
which to many persens appeared to interest only a 
few. All who had studied chemistry knew that that 
science was obedient to numbers. The doctrine of 
atomic weights and equivalents showed that chemis- 
try was on the borders of being subject to mathe- 
matics. Its combinations in the long run would only 
be a branch of molecular physics, and the efforts 
already made were dey by day clearing away the 
darkness that surrounded infinitely small particles of 
matter. He understood that Professor Sylvester’s 
idea was that there was an inherent identity of form 
or type between pure chemistry and pure algebra. 
It was, however, a disagreeable fact that they could not 
compel other sections to adopt the dogmas which this 
section laid down, but he ventured to prophesy that 
ultimately every section of the British Association 
would sit at the feet of a Gamaliel, and that that 
Gamaliel would be Section A. Some very remarkable 
efforts had recently been made by German physio- 
logists to bring not merely anatomical] details, but 
even some physiological questions, under the domain 
of pure mathematics. In the last century medical 
men carried this idea too far. They made the whole 
man a sort of hydrostatic machine. After that a re- 
action set in, and the school of the Vitalists came 
into play. But now another reaction had com- 
menced, particularly in Germany, and he believed at 
a time not far distant a successful attempt would 
be made to bring portions of physiology and the 
whole of anatomy under the control of Section A. 


THE 


THE ADDRESS IN CHEMISTRY. 


The address in Section B was delivered by Prof. 
Maxwell Simpson, M.D., F.R.S., who said it would 
be difficult to over-estimate the value and extent of 
the knowledge we derive from chemistry. Without 
it we can know nothing about the air we breathe, 
the water we drink, or the food we eat; we cannot 
understand the processes of combustion, respiration, 
fermentation, putrefaction, or the endless chemical 
changes which are continually in operation around 
us, and which affect our lives for good or for evil. 
In a word the whole of the phenomena of nature 
must for ever remain to us, more or less, an in- 
scrutable mystery. Not only is the knowledge we 
obtain from chemistry very considerable in itself, 
but it farnishes us with a key which enables us to 
unlock vast stores of knowledge contained in several 
other sciences—these are physics, geology, mine- 
ralogy, physiology, and, I may now add, astronomy. 
Physics and chemistry are so intimately connected 
that it is difficult to say where the one begins and 
the other ends. The help that chemistry gives to 
physics is shown by the number of chemists who 
have distinguished themselves as physicists. I may 
mention a few belonging to our own time—Andrews, 
Bunsen, Faraday, Frankland, Graham, Guthrie, and 
Regnault. With regard to mental discipline, the mind 
of the student is exercised in both the inductive and 
deduotive methods of reasoning. His original 
faculties are stimulated by the consciousness that he 
can in many cases readily test the worth of his ideas 
by experiment. With inexpensive apparatus and a 
good balance the intelligent student can make out 
for himself some of the laws and many of the facts 
of science, and, it may be, also add to them. He 
glides insensibly from the known to the unknown. 
Indeed, his spirit of inquiry demands, in most cases, 
to be curbed rather than spurred. Some studenta 
are constantly finding out new methods of analysis 
or discovering the precious metals in impossible 
places. The readiness with which we can cross over 
into the terra incognita of chemistry, and make 
little explorations there, constitutes, in my opinion, 
the great charm of this science, and, to a great 
extent, its value as an educational agent. What I 
wish to insist upon is that the student of 
chemistry can reach the field of original work 
sooner than the student of most other sciences. 
Once he commences original research the de- 
velopment of his intellectual faculties rapidly 
progresses. His imagination is daily exercised in 
propounding new theories, and devising experiments 
in order to ascertain their truth or falsehood. And 
what more valuable inteliectual training can there be 


than tke habit of subjecting our ideas to the test of 
incxorable experiment? In the world outside 
chemistry we are, alas! too ready to take things 
for granted. The chemist’s motto is prove all 
things.“ The ancients adopted a different method ; 
they assumed certain principles and reasoned from 
them. They therefore did little in science. 
Chemistry promotes in a remarkable manner 
accuracy, thoroughness, and circumspection. An 
organic analysis requires six weighings; if any one 
of these is inaccurate, the results are worthless. A 
qualitative test carelessly applied may cause us, in 
a research, to waste months in the pursuit of a 
phantom or will-o’-the-wisp which can have no 
corporeal existence. If we have to employ absolute 
alcohol in our experiments, we must not be satisfied 
with going through the ceremony of making it 
absolute, but we must assure ourselves that it is 
absolute. Unless we are sure of every step in our 
research, our results become doubtful, and therefore 
of no value. On the circumspection, also, of the 
Original worker large demands are made. The 
avenues by which error may creep in and vitiate his 
results are very numerous. These he must foresee 
and endeavour to close up. Laboratory work 
teaches us to use our senses aright, sharpens our 
powers of observation, and prevents us from reason- 
ing rashly from appearances. It also promotes 
manual dexterity, and trains the hands to work in 
subordination to the head. Perhaps in no other 
science is the student so deeply impressed with the 
order and economy of nature, the immutability of 
her laws, and the exactness of her operations. 
These impressions will, no doubt, in after life 
impart seriousness to his character, and save him 
from the adoption of many a wild theory. I come 
now to the effect of original work on the character. 
Many virtues are necessary to the chemist—courage, 
resolution, truthfulness, and patience. He is often 
obliged to perform experiments which are attended 
with great danger, and no man can hope to fight 
long with the elements without carrying away many 
a scar. Sometimes fatal accidents occur. Bat the 
chemist must not be discouraged by fear of accident, 
neither must he be disheartened by the temporary 
failure of his experiments, nor at the slowness of 
his processes. Bunsen was obliged to evaporate 44 
tons of the waters of the Darcheim springs in order 
to obtain 200 grains of his new metal, Cesium. It 
eck Beri bout several months to sepa oy a ur 
of synthetical operations, an appreciable quanti 
of alcohol from water and Garbon, derived from 
carbonate of baryta. Many years ago, in the labora- 
tory of Wurtz—my honoured master—a poor student 
whom I knew, was carrying from one room to another 
a glass globe, which contained the product of a month’s 
continuous labour, when the bottom of the globe 
fell out, and the contents were lost. Nothin 
daunted, he recommenced his month’s work, an 
brought his research toa successful issue. Above 
all things, the chemist must be true. He must not 
allow his wishes to bias his judgment or prevent him 
from seeing his researches in their true light. I am 
glad to see that the importance of original research 
as a part of higher education is at last beginning to 
be recognised in this country. The Royal Univer- 
sity Commission at Oxford has recently recom- 
mended that candidates for the higher degrees in 
science shall in that University required iu 
future to work out an original investigation. In 
Germany, where education has been so long and so 
well understood, original work has been, for at 
least the last half century, a sine qua non for a 
degree. Another admirable rule exists in that 
country, the adoption of which in Great Britain 
might go far to wash out the stains from our 
islands, of not having contributed our fair quota to 
the advancement of human knowledge. It is this— 
the Germans maks a point of securing invariably 
that their scientific chairs shall be filled by men who 
have already distinguished themselves by their dis- 
coveries. The professor, on his appointment 
naturally desires to continue his investigations, an 
endeavours to secure, and usually succeeds in 
securing, the assistance of his pupils. This is a 
mutual advantage. The professor is able to do 
more work for science, and the student, on his part, 
learns to conduct for himself an original investiga- 
tion. Hence there is always a rising generation of 
original workers in Germany, who turn out papers 
more or less meritorious with the rapidity of a 
Walter’s press. They are stimulated by the hope 
of one day arriving themselves at a professor's 
chair, the path to which they are well assured is 
only through the toilsome field of original investiga- 
tion. But I must not wrong the German student 
by the implication of a purely selfish motive in h's 
work. His labour is one of love, and his ambition, 
for the time at least, is bounded by the desire to do 
something for science. And from a multitude of 
euch enthusiasts the great professors come. Great 
mountains ara only found in mountainous countries. 
I find myself insensibly led ts speak of the en- 
courngement of research in this country; and 
although it bas been very largely discussed in 
scientific circles I will venture to add a few words. 
To promote o:iginal work here I believe it ia indis- 
pensable that our professors should be well paid. It 
would save them from the necessity of supplement- 
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ing their incomes by commercial analyses, and thus 
enable them to devote their spare time to original 
work. And to secure that they shall have spare 
time, I would like to sea in every laboratœy a com- 
petent assistant, who would be able occasionally to 
take up the professor’s lectures, should he be en- 
gaged in important work. There are many around me 
who know how very exacting original investigation is, 
and how necessary it is at times to be able to work 
on without interruption, bits and scraps of time 
being of no value. I am glad to see that the Oxford 
Commission also recommends the appointment of 
well-paid assistan ts. Well-paid professorahips and 
well-paid assistautships would be attractive prizes 
for our students to work up to; and if it were clearly 
understood that the only way to these prizes was 
through original investigation we should very soon 
have an army of zealous and competent workers. 
The plan of appointing a staff of original workers 
unconnected with tea hing has been proposed, but I 
do not approve of it. The original worker is, as a 
rale, the best teacher, and the rising generation of 
students should not be deprived of the advantage of 
this instruction. Moreover, as I said before, the 
professor may be greatly assisted by his pupils. It 
is much to be regretted that the Universities of 
Oxford and Cambridge. with such splendid revenues 
at their disposal, should contribute so little to the 
advancement of physical science. I hope the day is 
not far distant when the fellowships—or at least a 
a few of them—which now go to reward yourg men 
for merely passing a good examination ehall be 
given without eramination to men who shall have 
advanced human knowledge in any department. At 
at present fellowship of £250 or £300 à year, lasting 
ten or twelve years, and in some cases for life, may 
be obtained on showing proof of a good memory—or, 
at most, a capacity for assimilating other men’s 
ideas. To make discoverics—to follow out a new 
train of thought, and establish it by experiments 
specially devised to that end, has been left not only 
withont reward, but almost without recognition in 
our two principal seats of learning. Is it to be so 
always? The world at large, ignorant as it is, has 
a sounder instinct on this subject, and the man who 
makes the humblest addition to the stock of know- 
ledge in the world rarely fails to receive the world’s 
respect and honour. The suggestions I have ven- 
tured to make could not, of course, be well carried 
out, unless the Government take into its own hands 
the appointment to all scientific chairs. Of this I 
think I see indications. 


THE ADDRESS IN GEOLOGY. 


Ia section C, the address was delivered by Mr. 
(John Evan)s D.C.L., F.R.S. The president re- 
ferred to the fact that the veteran geologist, Sir 
Richard Jobn Griffith, the maker of the first 
geological map of Ireland, was still living, and after 
a brief tribute to the memory of Dr. Thomas 
Oldham, turned his discourse to the consideration of 
questions which within the la:t twelve months have 
occupied the attention of geologis's. 

As to the geology of this country, I may observe 
said Mr. Evans, that we are here assembled just on 
the edge of that great central plain which forms so 
important a feature in tbe msp of Ireland, and 
which stretches from Dublin Bay on the east coast, 
to Galway Bay on the west, with hardly a portion of 
it attaining to an elevatien of 300ft. above the sea, 
over a tract of country nearly 150 miles in extent in 
almost every direction. The boundaries of this 
great plain and thote of the carbonifcrous limestone 
almost coincide, so that we have here the somewhat 
remarkable feature of a formation which in England 
is of sucha character as to have received the name 
of the mountain limestone, constituting in the 
neighbonring island nearly the whole of the plain 
country. In some of the north-western counties, 
however, as for instance Fermanagh and Sigo, it 
assumes its more mountainous character. Near] 
the whole of tbis central plain is overlain wit 
boulder clay, limestone gravel, or middle drift, and 
extent ive , BO that the subjacent rock is but 
occasionally seen. In several places detached bosses 
of old red sandstone rise tbrough the limestons, and 
there is also good reason for believing, with Prof. 
Hall, that the whole of the area was at one time 
covered with the upper members of the carbonifereus 
group, including the true coal measures, of which 
unfortunately but small patches remain, and those 
upon the margin of the plain. From the absence of 
the upper palœozoic, mesozoie, and cainozoic forma- 
tions over the area, Prof. Hull has arrived at the 
conclusion that the surface remained in the condi- 
tion of dry land, while that of England was being 
submerged beneath the waters of the sea, over the 
bed of which nearly all tbese formations were 
deposited. Toa certain extent, however, he leaves 
it an open question whether some of the mesozoic 
strata which occur over the north-east of Ireland 
may not have been deposited over the centre and south. 
Prof. Judd considers that the amount of denuda- 
tion in the Scottish islands since the mesozoic, and 
even the miocene period, has been enormous, and 
that the great surface features of the Highlands 
were produced in pliocene times. It seems therefore 


possible, if not probable, that so long a period of 
exposure to sub-aërial influence as that assigned to 
the central plan of Ireland by Prof. Hull would have 
resulted in a more uneven land surface than that 
which we now find. At all events, the history of 
this remarkable physical feature is one which is of 
high interest, sia can hardly as yet be considered as 
closed. The north-east of Ireland possesses, however, 
another geological feature peculiar to itself in that 
great expanse of voleanic beds which formed the 
subjeet of Professor Hu'l’s address to this section 
at the Belfast meeting. My only object in now 
mentioning them is again to call attention to th:ir 
containing the only remains of a miocene flora 
which are to be found in this island. Analogous 
beds were detected in the corresponding basalts in 
the Island of Mull by the Duke of Argyll in 1851. 
With the exception of the Hempstead beds of the 
Isle of Wight, which should probably be c!assed as 
ol'gocene, and the Bovey Tracey beds of Devonshire, 
these are almost the only deposits of the miocene 
age in the British Isles. The contrast presented by 
the scarcity of deposits of this period in Britain 
with their abundance in the north-weat, centre, and 
south of France, Switzerland, and generally in the 
south of Europe, is strikirg. Instead of thick 
deposits covering hundreds of square miles of 
country, like the miocene beds bordering the 
Pyrenees or those of the great system of the 
Auvergne, we have small patches owing their pre- 
servation either to volcanic outbursts having covered 
them up, or to some favourable circumstance having 
preserved them from total denudation. Whether 
we are to assume with the late Prof. Edward Forbes 
that the general dearth of these strata in the British 
Isles arose from the extent of dry Jand which pre- 
vailed during the long interval between the eocene 
and pliocene periods, or whether we assume the 
former existence of widespread marine desposits 
which have since been entirely removed, the case is 
not one without difficulty. At all events, the 
absence of representatives of this period within the 
British area bas a tendency to prevent a due appre- 
ciation of the enormous extent of the miocene period 
being generally felt in this country. Nor, generally 
speaking, do we, I think, take a fair estimate of the 
remoteness in time to which we must date back 
the commencement of that lengtkenrd period. 
Prof. Haughton, judging from the maximum ob- 
served thickness of each successive deposit, bas cal- 
culated that a greater interval of time now separates 
us from the miocene period than that which was 
occupied in producing all the secondary and tertiary 
strata from the triacsic to the miocene epoch, and, 
witbout endorsing the whole of my accomplished 
friend’s conclusions, I incline to concur in such an 
estimate. When it is considered th t the Bally- 
palidy beds of Antrim and the Lough Neagh clays 
are the sole representatives in Ireland of two 
periods of such length and importance as the 
miocene and pliocene, their bigh interest will be 
more apparent, and I trust that no opportunit 

of minutely studying them will be neplected: 
There is one other point with regard to Irish 
geology on which it will be well to say a few words, 
though it is of a negative rather than a positive 


0 r. I mean the absence, £o far as at present 
known, of paeit, implements in this country. 
It is true that Prof. Hull, in the book to which I 


am so much indebted, speaks of a raised beach on 
the Antrim coast as containing worked flint: of that 
rude form and finish known as palmolithic; but 
this is aslip of the pen, by which the author has 
fallen into the not uncommon error of apply- 
ing a term which is merely significant of the 
age of the implements to their external character. 
Aíter some further remarks on the geology of Ire- 
land, and the date to be assigned to the implement- 
bearing beds of palolithic age in England, the 
President took up the question which has been re- 
started by the discovery of a tropical flora in Arctic 
regions. The general opivion of physicists (said Mr. 
Evans) as to the possibility of a change in the posi- 
tion of the earth’s axis has recently undergone 
modifications somewhat analogous in character to 
those which, in the epinion of some geologists, the 
position of the axis has itself undergone. Instead of 
a fixed dogma as to the impoasibility of change, we 
find a divergence of mathematical opinion and 
variations of the pole differing in extent, allowed by 
different mathematicians who have of late gone into 
the question, as, for instance, the Rev. J. F. Twis- 
den, Mr. George Darwin, Prof. Haughton, the Rev. 
E. Hill, and Sir William Thomson. All agree in 
the ‘theoretical possibility of a change in the geo- 
graphical position of the earth’s axis of rotation being 
effected hy a redistribution of matter on the surface, 
but they do not appear to be all in accord as to the 
extent of such charges. Mr. Twisden, for instance, 
arrives at the conclusion that tho elevation of a belt 
twenty degrees in width, such as that which I sug- 
gested in my presidential address to the Gr: ological 
Society in 1876, would displace the axis by about 10 
miles only, while Prof. Haughton maintains that the 
elevation of two such continents as Europe and Asia 
would displace it by about 69 miles, and Sir W. 
Thomson has not only admitted, bat asserted as 
highly probable, that the poles may have been in 
ancient times very far from their present geo- 
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graphical position, and may have gradually shifted 
through 10, 20, 30, 40, or more degrees without at any 
timeany perceptible sudden disturbance of either land 
or water.” Iam glad to think that this question, to 
which I to some extent assisted to direct attention, bas 
been 80 fully discussed, but I can hardly regard its dis- 
ucasion as being now finally closed. It appears to me 
doubtful whether eventually it will be found pos- 
sible to concede to this globe that amount of solidity 
and rigidity which at present it is held to possess, 
and which, to my mind at all events, seems to be in 
entire disaccordance with many geological pheno- 
mena. I have mentioned Prof. Haughton among those 
who, from mathematical considerations, have arrived 
at the conclusion that a geographical change in the 
position of the axis of rotation of the earth is not 
only possible but probable. In a recent paper, how- 
ever, he has maintained that, notwithstanding this 
possibility or probability, we can demonstrate that 
the pole has not sensibly changed its position during 
geological periods. His objections are at first sight 
startling, but I think it will be faund that if, instead 
of drawing great circles tbrough certain points, we 
regard those points as merely isolated localities in a 
belt of considerable width, there is no need of fixi 
tho pole of either the Jarassic or the miocene period 
with that amount of nicety with which Prof. Haugh- 
ton has ascertained its position. The belt may in- 
deed be made to contain the very places on which the 
objection is founded. Still the method proposed isa 
good one, and I hope that as our knowledge of 
foreign geology extends it may be atill further pur- 
sued. There is, however, one further consideration 
to be urged, and that is aa to the safety of regard- 
ing all deposits of one geological period as contem- 
porancous in time. Although an almost identical 
flora may be discovered in two widely-separated beds, 
it appears to me that chronologically they are more 
probably of different ages than absolutely contem- 
poraneous ; and, inasmuch as the duration of the 
miocene period must have been enormous, there 
would be time—if once we assume the wandering of 
the poles—for such wandering to have been consi 
able between the beginning and end of the period. 

Mr. Evans then referred to the discovery of 
palzozoic rocks under London, to the discoveries of 
fostil remains in America, and some other points of 
geological interest. 


THE ADDRESSES IN BIOLOGY. 


Sestion D is divided into departments, and Prof. 
Flower, F.R.S., presided over Zoology and Botany. 
He took for the subject of his address Linnæus and 
his Syetema Nature. We quote his concludiog 
remarks :—The interest of classification, though it 
bas lost much in some senses by the modern advances 
of scientific biology, has, however, gained vastly in 
others. The idea that bas now, chiefly in conse- 
quence of the writings of Darwin, taken such strong 
hold upon all working naturaliste—the idea of a 
gradual growth and progressive evolution, and 
therefore genetic connection between all living things 
—breaks down the artificial barriers which zoologists 
raise around their groups, and shows tbat such names 
as species, genera, families, orders, &0., are merely 
more or less clumsy attempts to express various 
ahades of differences among creatures connected hy 
infinite gradations, and in this sense destroys the 
importance attached to tbem by our predecessors. 
On the other hand, it immensely increases the 
interest contained in the word relationship, as it 
implies that the word is used in a real and not, as 
formerly, in a metaphorical sense. There is a kind 
of classification, such as we might apply to inanimate 
substances or manufactured articles. We may aay, 
for instance, that a tumbler, a wine-zlass and a tea- 
cup are more closely related to each other than either 
one is to a chair or a table, and that they might be 
formed into one group, and the last-named objects be 
placed in a second. This kind of classification is 
certainly useful in ite way for methodical arrange- 
ment and descriptive purposes. It is the kind of 
arrangement which Linnæus and his contemporaries 
applied to animals. It is, however, a very different 
classification from that which supposes that the 
members of a group having common essential charac- 
ters are descended from a common ancestor, and have 
gradually, by whatever cause or means, become 
differentiated from other groups. On tbis view a 
true classification, if it could not be obtained, would 
be a revelation of the whole secret of the evolution 
of animal life, and it is no wonder that many are 
willing to devote so large a share of their energies 
to endeavour to attain it. The right application 
of the prinicples of nomenelature, first clearly 
established by Linnæus, to the groups we form 
is again by no means to be despised, as laxity and 
carelessness in this respect are becoming more and 
more the greatest hindrances to the study of 
zoology. ‘The introduction of any new term, 
geared a generic name, and indeed the use of as 
old one by any person whoee authority carries 
weight, has an appreciable effect upon the progrrs? 
of science, and should never be done witbout a full 
rense of the responsibility incurred. All beginners 
are puzzled and often repelled by the confused state 
of zoological nomenclature to an extent to which 
those who have advanced so far as only to care for 
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the things, and to wom the actual names by which 
they are called are comparatively indifferent, have 
little idea. Those whose special gift or inclination 
leads them to the pursuit of other branches of bio- 
logy, as morphology, physiology, embyrology, &c., 
must have definite names for the objects they ob- 
serve, depict, or describe, and are dependent upon 
the researches of the systematic zoologist for supply- 
ing them, and should not neglect to take his counsel, 
otherwise much of tbe'r work will lose its value. 
Several times has the British Association thought 
this a Fay snbject for the consideration of its 
members, and through the instrumentality of a 
committea of working naturalists drew up in 1842 
an excellent code of ragulations and suggestions on 
the subject of zoological nomenclature. Theserules 
were revised and reprinted ia 1865, and in accordance 
with a resolution adopted at the last annual meeting 
at Plymouth they have been again republished at 
the cost of the association during the present year. 
The mere issue of such rules must have had a bene- 
ficial effect, as they have undoubtedly been a guide 
to many careful and conscientious workers. Ua- 
fortunately there are no means of enforcing them 
upon those of a different class, and there is still some- 
ing wanting short of enforcing them, which possibly 
may be within the power of the Association to effect. 
In the administration of tbe judicial affairs of a 
nation, besides the makers of the laws, we have an 
equally essential body to interpret or apply the law 
to particular cases--the judges. However carefally 
compiled or excellent a code of regulations may be, 
dubious and difficult cases will arise, to which the 
application of the law is not always clear, and about 
which individual opinions will differ. The necessary 
permission given in the aseociation rales t> change 
names which are either ‘‘ glaringly false,” or not 
“ clearly defined, opens the door to considerable 
latitude of private interpretation. As what we are 
aiming at is simply convenience and general accord, 
and not absolute justiceor truth, there are also cases 
in which the rigid law of priority, even if it can be 
ascertained, requires qualification, and other cases 
in which it may be advisable to pet ap with a small 
error or inconvenience to avoid falling into a larger 
one. 


In the 
Department of Anatomy and Physiology 


Professor Flower, F.R.S., presided, and Dr. Robert 
M Donnell, F.R.S., dehvered the address. In 
February last Claude Bernard died in the 65th year 
of his age. He was interred with a degree of pomp 
never in this country, and rarely even in France, 
meee 2 8 o men of science. 9 5 left 

s mark deeply on every aspect of physiology on 
which he touched. His discoveries, however, as 
regards the functions of the pancreas, of the liver, 
and concerning the vasomotor system of nerves are 
those on which his fame will ever chiefly rest. It 
is not too mach to say that prior to the communica- 
tion made Bernard to the Society de Bologne 
little or notbing definite was known of the normal 
action of the pancreatic fluid. Even a popular 
audience can form a judgment as to the practical 
value of ' researches in this direction. 
aaah pe 8 of his memoir the oe 
secre y the pancreas was regarded as something 
destined to dilute the bile and render it Jess acrid. 
Its true action as a liquid taking a ial and active 
part in the digestion of particular kinds ef food was, 
we may say, unknown. Bernard was the first 
physiologist who obtained pure and healthy pan- 
creatic fluid from a living animal. It was he who 
showed its reaction, and he demonstrated its extra- 
ordinary digestive power, not only over fats, but 
over other alimen matters. He proved it to be 
the only one of the digestive liquids which at once 
forms a complete and permanent emulsion with fats. 
Yet there are many excellent physicians who in their 
daily practice profit by his discoveries who know 
little of the steps by which these discoveries were 
made. They prescribe pe and pancreatine in 
one form or another, but oftentimes they know as 
little of his discoveries of these agents as the cheese- 
monger does about the secretion or coagulation of 
the milk from which the cheese is made which he 
sells over his counter. It is hardly honest in such 
persons to form and express a dogmatic opinion upon 
what experimental physiology has done for practice 
without conscientiously endeavouring to inform 
themselves on this subject. As regards the work ao- 
sopli aed by the liver in the animal economy, Ber- 
nard did nearly as much as he did for the pancreas. 
In tbe course of his investigations on this subject 
Bernard showed the influence of diet, of digestion, 
of inanition upon the functions of the liver. He 
showed the influence ef the nerves and nervous 
centres in relation to it. He made the important 
discovery of the production of diabetes artificially. 
He was led to discover asimilar function as regards 
the formation of amyloid substance in the placenta. 
He built up an entirely new theory of diabetes— 
fundamentally changing the views hitherto held on 
this subject, and, in short, made the whole field his 
own. It is obvious to every one who allows himself 
calmly to reflect for a moment that no physician can 
be a good practitioner who does not know something 
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of the work done and the duties ormed by the 
heart, or the stomach, or the lungs, &c., in a 
healthy state. Diseases are deviations from health. 
To understand the one it is necessary to know some- 
thing of the other. It must appear quite puerile, 
therefore, to any thinking person the assertion that 
the discovery of an important new function in a 
great organ like the liver did not modify the practice 
of medicine, and show new light on disease, not of 
the liver alone, but throughout the whole frame. 
You will pardon me, therefore, if I express my 
doubts of the intelligence or the honesty of those 
practitionera who treat contemptuously ex perimental 
physiology, and such work as has been achieved by 
men like Claude Bernard. It has been the lot, no 
doubt, of some among those whom I address to 
have exhibited to some of their friends the circula- 
tion of the blood as seen through the microscope in 
the web of the frog’s foot. They will have been 
struck, as I have been with the effect, which this 
apectacle when witnessed for the first time has on 
different observers. Some look upon it much as they 
would upon a clever conjuring trick. It is to them 
no more than a transformation scene on the stage is 
to a child. How fast it goes, they say. ey are 
astonished that anything of the kind should go on 
in a frog. The cold, unintelligent gaze of open- 
mouthed wonderment is perhaps even too strong an 
expression for any emotion which stirs them. Others 
are struck dumb by the sight before them. One 
sees at once that they bave caught a glimpse of 
boundless prospect—that they feel that it has been 
granted to them to see more deeply into the 
bosom of nature than they have ever done. 
It illustrates the fashion in which the discovery to 
which I next allude is viewed by different classes of 
minds. A small filament of nerve, no thicker than 
a tiny silken thread, is divided in a rabbit’s neck. 
Immediately a change is observed in the pupil of the 
eye on the same side; the ear on that side is felt to 
be obviously hotter than the other; the blood- 
vessels on that side of the head throb, and contain 
more blood. This same small filament of nerve is 
alvanised, and the reversal of the above phenomena 
is found to take place. To some this observation 
is not only a mere meaningless juggler’s trick, but 
a cruel one. To others it is a key which opens a 
chamber full of treasures. It is like a newly dis- 
covered isthmus or bridge uniting two vast conti- 
nents—that of the circulatory rystem with that of the 
nervous system. In this controlling power of the 
nerves over the calibre of the blood lies the explana- 
tion of many of the most interesting phenomena 
which go on within us. The burning blush of shame, 
the cheek blanched with fear, the sudden activity of 
glandular secretion, as when an emotion of the mind 
causes tears to flow, or salt placed on the tongue 
causes the secretion of saliva, the activity of the 
brain in our waking moments, its death-like inac- 
tivity during sleep, the regulation of onr tempera- 
ture, £c., are, within the limits of health, pheno- 
mena connected with this controlling power of 
sympathetic nervous system. Within the domain of 
disease, ite applications are without end or number. 
It would be unjust to others to sey that Claude Ber- 
nard was the sole discoverer of this vasomotor 
nervous system, as it is called. It would be equally 
unjust to his memory not to admit that his researches 
had a large share in this discovery. Assuredly the 
discovery is one in which experimental physiology 
has reason to triumph, for it must be ed as one 
of the most valuable disclosures of modern science. 
It cements together the vast number of isolated 
facts, which, since the days of Prochaska and 
Robert Whytt, have been accumulating upon the 
hands of physiologists, but which, in the length and 
breadth of their importance, even Mars 
himself did not appreciate. 


In the 
Department of Anthropology 
Prof. Huxley delivered the opening address, of 
which the following is an abstract :—The points 
which I think it desirable to put before you in order 
that I may in a few words express the foundation of 
my confident conclusions are tbese. The first is a 
reason entirely upon philosophical considera- 
tion—namely this, that in the regions of pure 
physical science, and the regions of what especially 
constitutes humanity—the conclusions reached by 
the one can have no direct effect on the other. If 
you acquaint yourselves in the slightest degree with 
the history of philosophy, and the variations of 
human opinion, you will find speculative difficultiee 
have given way. Whoever admits the existence of 
evil in this world and the law of causation has before 
bim all the difficulties that can be raised by any 
form of scientific investigation, and these truths 
have been present to the mind of man sinoe the 
mind of man began to think. The next considera- 
tion I have to put before you is, that whatever be 
the results of physical research as to the mind of 
man, they arise out of the necessary progress of 
scientific thought as applied to man. You all heard 
in the excellent address of our president the mar- 
vellous progress that has been made in our know- 
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times as much as did Linnaus. If you consider 
what zoology or the study of animals means—it 
means the endeavour to ascertain all that can be 
studied in reference to animals from different points 
of view. The first embraces the consideration of 
the structure and the mode of development ; in the 
second place every animal exhibits a great number 
of active powers, and in this we have to include the 
enormous light that has been thrown on the subject 
by Dr. M‘Donnell. We bave to take in other kinds 
of activity such as the amount of intelligence 
possessed by the lower animals. There is a third 
point of view in which we should regard every 
animal, and it is this, that it is to be found some- 
where that it has a distribution, and that the 
great majority of animals have a past history. If 
you ask me what has been done within the t 
twenty years towards the solutien of that problem, 
and clearing the pie in the direction of obtaining 
a solution of it, I do not know that I could lay my 
hand on much remarkable except in regard to one 
point. I have some reason to know that about the 
year 1860 there was nothing more volcanic, nothing 
more shocking, and more subversive of everythin 
right and proper, than the proposition put forwa 
that, so far as the pbysical organisation is con- 
cerned, there is less difference between man and 
the highest ape than there is between the highest 
ape and the lowest. That was a very pleasant sub- 
ject to descant upon. The other day I was readin 
avery interesting work by an eminent Frenc 
writer, M. Quatrefages, who has made this question 
of anthropology a special study, and has written a 
great deal about it. He has always been a consistent 
opponent ef revolutionary ideas, so that I turned 
with some interest to his work as giving me a record 
of the progress of opinion within the past twenty 
years, and to my satisfaction I found that this 
gentleman entertained a strong bias in the opposite 
irection to which my mind would lead me. The 
substance of his opinion is this, that the truth of 
the proposition I just put before you is one that no 
rational man would dispute. That is the difference 
twenty years has made in that respect, and a great 
number of anthropologists are prepared to endorse 
the opinion of M. Quatrefages. It is a comfort to 
have got that much at all events out of the way. A 
second direction in which great progress has been 
made is in the exactness of the modes of obtaining 
those data which are necessary for anthropologists 
to reason on. Like all other persons who have to 
deal with physical science we confine ves to 
matters which can be ascertained, and nothing is 
more remarkable than the propositions introduced in 
the mode of ascertaining the physical qualities of 
man within the last twenty-one years. Anthro- 
pology has nothing whatever to do with the truth 
or falsehood of the different religious systems. It 
holds iteelf aloof from these; but the origin and 
growth of religions, and the different forms of reli- 
gions—these are its proper and legitimate province. 
I go a step further, and pass to the distribution of 
man. This of course, for the anthropologist is in 
his special regiou. He endeavours to ascertain 
what kinds of human race those are. He inquires 
how far the remains of man may be traced—how far 
the human race goes back into time—how far the 
horse can be traeed ; and the kind of evidence which 
is good in the one is good in the other. Finally 
comes the question of the canses of all theee phe- 
nomena, which, if permissible in the case of animals, 
is permissible in the case of animal man, and what- 
ever kind of reasoning justifles one in concluding 
that the horse has come into existence ata certain 
period, the same evidence and the same logic justify, 
to some extent, in drawing the same kind of con- 
clusion with regard to man. It is the business of 
the anthropologist to be severe in his criticism in 
respect to the origin of man, as it is the business of 
the pantheologist as rds another form of life. 
To the scientific mitd there is no difficulty in 
drawing correct conclusions in one case as in 
other. And if any one should turn ontaide the line 
of scientific evidence, and endeavour to support or 
oppose the conclusions based on abstract scientific 
trath by considerations which are not in any way 
based on scientific knowledge, I, occupying the 
chair of the section, should feel called on to call 
him to order and tell him he was dealing with 
matters with which he had no eoncern whatever. 
In this subject, as in many others, a great atimulus 
to man’s reasoning, a complete metamorphosis in 
the direction of modern investigation has been givea 
by the publication of a single book, the Origin of 
Species. It was only subsequent to the publication 
of the ideas contained in that book that one of the 
most powerful agencies for the advancement of 
anthropology was founded in Paris, and also the 
great Anthropological Society of Berlin; until it 
may be said there is now no branch of science which 
is represented by a larger or more advanced body of 
workers than this science of anthropology ; and the 
whole of these workers are engaged, more or leas, in 
the working out of the ultimate goal, the great 
problem, whether the ideas which Darwin put for- 
ward in regard to the animal werld, are capable of 
being applied in the same sense to man. t ques- 


ledge of animals since the time of Linnæus. The | tiou, I need not say, is not answered. It is an enor- 
merest tyro in that science now knows a thousacd ' mous question, and one to which a definite answar 
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may be looked for possibly in the next oentury. But 
the method of inquiry is understood, and materials 
are now being accumulated bearing on that inquiry. 
One of the most sin things is to trace the won- 
derful consistency of the human mind when it gets 
into a groove. It stops there. The great object of 
scientific investigation ìs to ran counter to this ten- 
dency. The greatest progress of our knowledge of 
man is the introduction of man in the fossil state. 
When any man broached the notion of a fossil man, 
he would be laughed at. It was contrary to any of 
the preconceived ideas that man could have existed 
in a fossil state. That idea fixed itself strongly on 
men’s minds. They thought their eyes the plainest 
evidence. We have a most astounding accumulation 
of evidence of the existence of man in ages ante- 
eedent to this. What the exact data are I don’t 
think any one can say. It is beyond all question 
that man existed at a time when the whole physical 
conformhtion of the conntry was different te what 
it is now. But when it comes to a question of 
tracing baek man further than that, I must confess 
that the evidence is to my mind of a very dubious 
character. We have not ut present any positive 
knowledge on the subject. Then comes the very 
interesting question whether, with such evidence of 
the existence of man before us, it is possible to trace 
in the history any evidence of a human type essen- 
tially similar to that which exists at the present day. 
I am free to confess that my opinion on the matter 
remains exactly what it was some eighteen years ago, 
when I et a little book to which, to my sur- 
ise, I heard Prof. Flower refer, for I had thought 
hat these questions had been forgotten in the greater 
scandal of later times. I did venture to put forth 
the opinion that what is common to all such human 
remains is, that they present a most marked and 
definite trace of what are called the characteristics 
of a lower type. I must confeds that the arguments 


brought forward to show that the skull is an | ascend 


abnormal skull have no weight whatever with me. 
From the remains that accompanied the ekull of the 
human being, I must say that as far as all the fun- 
damental points are concerned they are the same as 
those of man of the present day, and that that being 
could wear boots just as well as we. I do not know 
that there is any more reason for believing that the 
man who existed in that day could not have been in 
all respects similar to the man of the present day, 
than to object to the evidence that the horse which 
existed in that day was in all respects identical with 
the horse of the present day. We know the horse 
presents a series of modifications and evolutions by 
which he could be traced back, and it would be just 
possible te trace back man in the same way. 


ABSTRACTS OF PAPERS, &c. 


Report of the “Close Time” Committee. 


The Rev. Canon Tristram read the report of the 
committee “appointed for the purpose of inquiring 
into the possibility of establishing a close time for 
indigenous animals.” The report stated that for 
the first time since ite original appointment in 
Angust, 1868, the work it had not unsuccessfully 
had in hand had been brought in question, and this 
in a way which required serious attention on the 
part of all who wished to preserve our nee 
animals from the extermination that, until the last 
few years, was threatening so mauy of them. The 
committee referred to the report of The Herring 
Fishery on the Coast of Scotland,” and proceeded to 
show that the conclusions at which the commissioners 
had arrived were erroneous. The committee urged 
the utility of sea-birds in pointing out the situation 
of shoals of herrings and other fish, and this, they 
said, was admi in the report of the commis- 
sioners, and the committee contended that if the Sea- 
birds Act were repealed on the grounds alleged for 
Scotland, its repeal for England and Ireland must 
logically follow. The committee trusted that no 
steps would be taken to repeal the Act for Scotland. 
The committee pointed out that, though the Sea- 
birds’ Preservation Act contains a provision for 
varying the close time therein enacted on due appli- 
cation, no such application appears ever to have been 

e on the ground of detriment to the herring 

eries can by sea-birds. On the other hand, 
your committee may refer to the fact, already 
mentioned in former reports, that several applica- 
tions have been made for prolonging the existence of 
the close time. Dr. Rae said that the Preservation 
Act waa no benefit, and that the gannets were 
multiplying so much that the rocks which they 
inhabited were now becoming limited in space for 
them. There was no doubt, he said, that the gannets 
killed young grouse. Dr. Gwyn Jeffreys said he 
knew that the young coal fish constituted, to a great 
extent, the food of gannets and other sea-birds. 
Herrings were not alone the food of gannets. Mr. 
Howard Saunders said he dissected several gannets, 
and found that they principally fed on coal fish. The 
Rev. Canon Tristram, in closing the discussion, 
spoke of the report of the commissioners as mis- 

vous, and said it was impossible for any one to 
read the evidence on which the commissioners based 
their report, without coming to conclusions totally 
different from those at which the commissioners 
arrived. He trusted that naturalists would see that 
for the sake of human food, and on the ground o 


of the Hudson’s Bay Co 
intention in preparing the paper was to supplement 
in some degree the admira 

tions of his late distin 


science and of political economy, they should support 
the work which they had carried out in the Acts for 
the preservation of wild fowl. 


The Distribution of Animals. 


Dr. J. Rae, LL. D., F. R. G. S., read an exhaustive 
r On the Geographical Distribution and Mig ra- 
ions of Animals on the Northern Shores and Lands 
mpany, &c.“ He said his 


le writings and descrip- 
ished friend, Sir J. Richard- 
son, because he ad opportunities of visiting 
places which that excellent zoologist could not reach. 
One of the first things that struck a stranger was 
the regularity of the dates of arrival of migrating 
birds in the spring at certain localities in America. 
The farther they went west the wild fowl made their 
appearance earlier in the same latitude. At Fort 
Confidence, although further north than Repulse 
Bay, the geese arrived sixteen days earlier. Indians, 
both at Moose and on the Mackenzie river, some 
thousands of miles apart, told him that a small finch, 
which always made its appearance about the same 
time, took a passage northwards on the backs of the 
geese. He had never ocular proof of this, yet he 
could find no good reason for Indians making such 
a statement if it were false. The principal geese 
which visited Moose in the spring were of {hres 
kinds—the snow, the Edwards or blue-winged. and 
the Canada goose. In describing their habits he 
said the geese returned from their breeding places 
early in September, and spent abont six weeks feed- 
ing in the marshes, It was evident that the snow 
and Edwards’ goose made a very large flight (without 
resting) to winter quarters when they left Hudson's 
Bay, because for some days before starting they 
appeared to eat nothing, and spent nearly all their 
time on the water. eir sto s and intestines 
were perfectly empty, in this respect resemblin 
salmon before commencing the arduous work 
ending a rapid river to spawn. The Canada goose, 
which rested on its southward flight, did not make 
any such preparation. 


Report on Underground Temperatures. 


Prof. J. D. Everett read the Report of the Com- 
mittee on Underground Temperatures.” The prin- 
cipal novelty wee the proposal to make observations 
in filled-up bores bya thermo-electric method. Two 
wires, one of iron and the other of copper each 
covered with guttapercha, were to be join at both 
ends, where a portion would be left uncovered. One 
junction would be buried in the bore, while the other 
would remain above ground, available for observa- 
tion. current would flow through the circuit 
composed of these two wires whenever the two juno- 
tions were at unequal temperatures, and the observer 
would immerse the accessible junction in a basin of 
water containing a thermometer, and would regulate 
the temperature of the water until he found by a 
galvanometer that no current passed. He 


then know that the temperature of the water as 


indicated by the thermometer was the same as that 


of the buried junction. 
Report on Coal-Gas. 
Mr. T. Wills, F.C.S., read the first of a report 
from a committee consisting of Dr. Wallace. Glas- 
ow; Professor Dittmann, Glasgow; and Mr. T. 
ills, F.C.S., which had been appointed for the 
est Means of 


purpose of reporting ‘‘On the 
eveloping the Light from Coal Gas.” This part of 
the report was by Dr. Wallace, and referred to 
cannel gas, the standard quality of which was 
assumed to be 26 candles. This is the quality de- 
livered by most of the Scottish gas companies, while 
in London the illuminating power is 16 candles, in 
Liverpool, Manchester, and Carlisle, 20 candles, and 
in most of the other cities in England and Ireland 
about 14 candles. The rt gave a tabulated series 
of results obtained with different kinds of burners— 
rat-tail, union or fish-tail, bat-wing, and argand ; 
and also the influence of globes of different sizes, 
shapes, and materials. Dr. Wallace is strongly in 
favour of cannel rather than common gas, on 
account of its comparatively small influence on the 
atmosphere of apartments, and the smaller propor- 
tion of sulphur it contains. He also strongly advo- 
cates the burning of gas at a comparatively low 
pressure, and the use of district governors to 
equalise the pressure in different levels of towns, 
and of regulators in houses and street lamps to give 
the exact pressure calculated to give the t 
photometric results. Prof. Roscoe asked was it not 
the fact that globes diminished the illuminating 
power of gas? Dr. Wallace stated that by placing a 
globe round the light it diminished the fight by 10 


per cent. 
Spectrum Analysis. 

Mr. G. Johnstone Stoney communicated the results 
of long investigation by himself and Prof. J. Emer- 
son Reynolds On the Spectrum of Chloro-Chromic 
Anhydride.” He described the kinetic th of 
gas molecules darting about and continually striking 
against each other, but besides these he said there 
were internal motions within the molecules, which in 
many cases were either periodic or quasi-periodic. 
The evidence of this was obtained from the spectra 
of gases. For many years he had been engaged in 
searching for cases of harmonic motion in gas, and, 
with the assistance of Prof. Reynolds, he had ob- 
tained the positions of 105 lines in the spectrum 
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of chlero-chromic anhydride, which proved to be 
harmonics of one particular motion. The spectrum 
was shown at the conversazione. The time of one 
of the oscillations had been measured to the cight- 
hundred-thousand-millionth part of a second. 


Sugar in the Nectar of Flowers. 

Mr. Alex. 8. Wilson, M.A., B.Sc., Glasgow, read 
a paper “On the Amounts of Sugar contained in the 
Nectar of various Flowers.” Neotar, he said, is the 
aweet-tasting fluid secreted within the cups of 
flowers, and is intended to provide an inducement to 
cae insects to Pa = 33 These insects 
confer great benefit on the flowers by assuring their 
cross ferti ion, bringing pollen from other plants 
and depositing it on their stigmas. The result of 
this is that the plant is enabled to produce seeds of 
much greater vigour than it otherwise would. The 
saccharine fluid is usualiy contained in the most 
secluded portion of the flower, in order that if may 
be protected from rain, for, owing to the solubility 
and the diffusibility of sugar, were it not so pro- 
teoted it would speedily be transferred to parts of 
the plant where it could be obtained by the insects 
without them serving the plant in the way of cross 
fertilisation. The colour, odour, marking of 
flowers enable insects to find the nectar more easily. 
The importance of these insects will be apparent 
from the smallness of the amounts of sugar found 
in the flowers experimented on by Mr. Wilson. 
3% K 
sugar—1 was sugar, and 5'9 appa- 
rently cane sugar. Of red clover each head gave a 
total of 7°03 mm.—fruit 5°95, ap mt cane sugar 
1°98. On each head of clover there are nearly 60 
distinct florets. Calculating from these resultes there 
was the astonishing industry of the bee brought out 
in an extraordinary manner, for in order to obtain 
the kilog. of sugar 7,500,000 lowers must be sucked. 
As honey contained roughly about 75 per cent. of 
sugar, & has then to make two and a half mil- 
lions of visits in order to collect a fund of honey. It 
was rather a curious fact that nectar should contain 
cane sugar, seeing that honey never did—indeed, 
were a vendor to sell honey contai cane maer 
he would probably be prosecuted un the - 
teration Act. A change must therefore take place 
while the sugar is in the bee’s possession—possibly 
through the action of the juices with which 1t comes 
in contact while in the honey-bag. As nectar is 
acid in its reaction, it is, however, possible that the 
process of inversion may take place spontaneously. 


Hatimation of Mineral Oil or Paraffin Wax 
in Mixture with other Oils or Fats. 


Dr. William Thomson, F.R.S.E., ssid that mixed 
oils were now often used for lubricating i 
and a oommon mixture, composed of mineral o 
with some animal, vegetable, or fish oils, was ex- 
tensively used, and it was an important point to 
be able by analysis to determine the amount of 
oil which such mixture contained, and, as he 
could find no published process to effeet this, he 
devised the following, which he found by re 
tests to give very accurate results: — He boiled some 
of the sampio with an alcoholic solution of caustic 
soda, which converted all the animal, vegetable, or 
fish oils into soap. This was then mixed with sand, 
and heated and washed with petroleum spirit, dis- 
tilled at a temperatare ander 190° F. This dissolves 
out the mineral oi kering the aoap insoluble. The 
spirit is now distilled off from the spirit solution of 
mineral oil, at a temperature not exceeding 220° F. 
and the residue of oll weighed and calculated 
on the weight of the original mixed oil taken. 


The Habits of the Field Vole. 


Sir Walter Elliott made a few observations on the 
annual increase of the common vole (Arvicola 
agrestis) of late years. In the spring of 1876 they 
appeared in such numbers in the hill pasture farms 
of the Border districts between England and Scot- 
a and pari of . and 5 as Pod 
roy the grazing ground on whic e sheep 
sondei. i i i serions N the 


species (arvicola arvalis), not known in England, 
made its appearance in Hungary, and at e 0 
corn fields, which it had done to a less degree in two 
or three previons years, and this year they attacked 
the wheat fields of Moldavia. Many instances are 
recorded of great damage done by them, both in 
England and Scotland, destroying plantations, 
of which Mr. Jesse described a notable instance in 
New Forest and Dean Forest some time ago. These 
examples prove that they do not confine their 
at s to pastures and woods, and it is possible 
that they might under favourable circumstances 
betake themselves to our corn fields. It is therefore 
worth consideration whether our fame yl 
should not be more forbearing towards the hawks, 
FFC 
many ou ey live at en on 
these and other seal creatures. 


The Logical Machine. 
The Rev. Robert Harley, F.R.S., Vice-Master of 
Mill Hill School, read a paper on The Stanhope 
* Demonstrator,’ or Logical hine.” The author 
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stated that towards the close of the last century a 
logical instrument was constructed by Charles, 
third Earl of Stanhope. Earl Stanhope is known to 
science chiefly hy his printing; press, microscope 
lens, arithmetical machine, monochord, and steam- 
boat, but of his logical speculations, which occupied 
his thoughts for 30 years, and of bis curious con- 
trivance for working logical problems, called by 
him the “ Demonstrator,” nothing has been known. 
Mr. Harley noticed that Stanhope anticipated 
George Bentham, Sir William Hamilton, George 
Boole, and others, in his quantification of the pre- 
dicate, and notably De Morgan’s rule for the 
numerically definite syllogism. Stanhope stated the 
rule as applicable to all syllogistic reasoning, aud 
he constructed his Demonstrator” for the 
mechanical working of the rule. Some amasement 
was caused by Mr. Harley giving examples of 
logical deductions. The instrument ocularly de- 
monstrated that if most men in a certain company 
have coats, and most men in the same company 
have waistcoats, therefore some in the company 
have both coats and waistcoats. It does not seem 
equal to very difficult and complicated questions, 
nor nearly so powerful as Professor Jevon’s logical 
machine, which, before the discovery of the “ De- 
monstrator, was supposed to be the first invention 
in this direction; but to the earl belongs the 
honour of being the first, so far as is known, to at- 
tempt the performance of logical inference by 
mechanical means. 


A New Method of Alkalimetry. 


Dr. Louis Siebold, F.C.S., Manchester, read a 
paper “On a New Method of Alkalimetry.” The 
plan recommended consisted in the reverse applica- 
tion of Liebig’s process for estimating hydrocyanic 
acid, and was based on the fact that the volumetric 
determinatien of an alkaline cyanide by means of 
silver nitrate was in no wise affected by the presence 
of free hydrocyanic acid. From the volume of silver 
solution used the quantity of alkali might be as 
readily calculated as that o the cyanogen. From 5 
to one grain of the Seam or sodium carbonate 
should be dissolved in about 100 c.c. of distilled 
water, the solution mixed with an excess of hydro- 
cyanic acid, and then deci-normal solution of silver 
nitrate added from a burette until a permanent 
opalescence is produced. Whereas, under ordinary 
circumstances hydrocyanic acid was incapable of 
decomposing alkaline carbonates, it effected a com- 
plete decomposition in the presence of silver nitrate. 

e mixture did not require boiling, and the whole 
operation might be performed within a few minutes. 

„after the end of the titration, the mixture were 
boiled and the addition of deci-normal solution of 
silver nitrate proceeded with, this time using potas- 
sium ehromate as an indicator, the volume of silver 
solution required to insure complete precipitation of 
the silver cyanide would be exactly equal to that 
used in the first titration. This second reaction 
might then, if desired, be used, as a check on the 
determination. In the presence of chloride, the 
volume of silver solution used in the second experi- 
ment would be greater than that used in the first, 
the difference between the two being exactly that 
ig aha to precipitate the chloride. In this manner 
a determination of the chloride might be readily 
combined with that of the alkaline carbonate, Dr. 
Siebold quoted results showing the great accuracy of 
his process. 


Exploration at Kent’s Cave. 


Mr. Pengelly read the report of the explorations 
carried on at Kent’s Cave since July, 1877, and 
exhibited a number of specimens of jaw-bones and 
teeth of tbe hyena, of the bear, some flint instru- 
ments, and a remarkable quartzite discovered in the 
cave during last year. The only objects of interest 
found in the chamber were four pieces of bone which 
occurred at depths exceeding a foot, and a lump of 
oxide of manganese. The recess near the junction 
of the two reaches was, in proportion to its capacity, 
much more productive. Somo tools were found in 
other parts of the cave, and Mr. Pengelly considers 
it cult te understand how the tools found their 
way to a branch of the cavern so remote from the 
known entrances, and ocenpying so high a level. 
The problem was apparently insoluble except on the 
hypothesis that the workmen are approaching an 
entrance hitherto unknown ; and as this supposition 
has been forced on the minds of the superintendents 
by other and independent facts, they believe it to be 
most desirable to settle the question, if possible, as 
they do not doubt it would give a definiteness to the 
explanation of some of the cavern phenomena. Prof. 

Boyd Dawkins said the exploration was a great feat 
of engineering. It was a well-known fact that 
generally in snch cases they found Arctic animals 
associated with animals that were now only to 
found in warm climates, and the probable cause was 
that there was a great stretch of land over the greater 
part of the Mediterranean area, from the North of 
Africa over the region of Europe, until it finally 
reached Great Britain, and even Ireland. This would 
afford a means of migration to animals northward 
and southward, according to the season, This was 
also shown by the Pyrenees, aud so on through 
Germany, until they arrived at this couutry. Inthe 
Derbyshire caves, of which he was one of the com- 
mittee, there was found a sequence of events very 
much the same, as exemplified in the deposits in 
Kent's Cave, and he now wished to make what he 
would call his recantation. 
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THE meeting of the British Association in 

Dublin must be regarded as a success so 
far as attendance is concerned, the numbers 
present being nearly equal to the Glasgow 
meeting, and in excess of the Bristol return. 
Thanks to Dr. Haughton the sections were 
comfortably and compactly located in Trinity 
College, so that it was easy to get from one sec- 
tion to another. After sixteen years’ service, 
the assistant-general secretary, Mr. G. Griilith, 
M.A., retires at the close of the present session, 
but remains an ex-officio member of council. 
Mr. J. H. Gordon will take up his duties. The 
addresses in the sections were not charac- 
terised by any novelty or brilliancy; the 
president’s fell flat, and was heard only by 
those in his immediate neighbourhood. The 
principal defect was their length, while some 
erred in being mere text-book exercises. The 
address in chemstry which we publish on p. 595, 
and that on economic science and statistics, 
were, however, free from these defects, while 
the lecture by Mr. G. J. Romanes, on “animal 
intelligence,” was probably the most interest- 
ing feature of the meeting. 


Next year the Association is to meet at 
Sheffield, at Swansea in 1880, and at York in 
1881. The first meeting was held at that city 
in 1831, under the presidency of Earl Fitz- 
william, and was attended by 353 members and 
associates. In 1838, the attendance reached 
2,400 at Newcastle-on-Tyne, and in 1863, at the 
same place, the largest number of attendances 
at any meeting of the Association was obtained. 
The president elect is Mr. G. T. Allman, F.R.S. 


Medal-giving at exhibitions will fall into dis- 
repute if greater care is not taken in making 
the awards. Loud complaints come from Paris 
as to the treatment accorded to certain English 
exhibitors, and the mischievous “joke” of 
putting emery into the bearings of the engine 
driving the English machinery is again 
brought up. Mr. Edison is to have no reward 
for his phonograph. The jury on instruments 
of precision would not recognise it as belong- 
ing to their class, and referred it to the class of 
telegraphy for a medal. The telegraphiste 
refused to examine it, declaring it was no use 
in telegraphy. That decision seems most 
extraordinary, however much opinions may 
differ as to what are instruments of precision. 
It will perhaps help to put exhibition medals 
on their proper footing, if the most remarkable 
invention of modern times is refused even a 
certificate of merit. The authorities should 
invent a new class for Mr. Edison’s phono- 
graph. 

Ata recent exhibition of gas apparatus in 
this country the judges appointed were so in- 
competent that some of the firms to whom 
medals were awarded have declined to receive 
them. Atthisexhibition a medal wasawarded to 
a stove which, though on the list, was not in the 
building at the time of judging, and was more- 
over not of the class for which the medal was 
offered! One of the judges actually asked 
what was the meaning of a Bunsen or atmo- 
spheric burner ! 


A compressed air locomotive for use in mines 
has been put down at the Pensher pit, Durham. 
The frame is about 6ft. long, carrying a reser- 
voir 2ft. in diameter, capable of holding 20 
cubic feet of air. The pressure when ready is 
200lb. on the square inch, but the valve could 
be adjusted to cut off at a quarter of the stroke, 
and the engines, which have cylinders 4in. by 
Sin., will work until the pressure is reduced 
below 80lb. The machine weighs about 14cwt. 
and is capable of hauling three tons along a 
level line. All the gear is of the simplest 
possible construction. 


The report of the Scienceand Art Depart- 
ment has been presented to Parliament, and 
was no doubt attentively studied by our legis- 
lators. Weare told that no fewer than 5,000 
candidates will probably present themselves 
next May for examination in physiography, as 
the new subject is called, but why the officials 
should go out of their way to forecast the future, 
we cannot imagine, unless they have some 
doubt about the new science.“ The average 


amount paid to teachers was £26 103., and the 
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number of teachers paid was 1,565. Some of 


the statements are curiously worded: “ The 
total number of persons” who attended the 
institutions and exhibitions in connection with 
the Department, was 4,261,639. There may 
have been that number of “ visitors,” but they 
were, we venture to think, scarcely all different 
persons. 


The mention of the Loan Collection in the 
report brings to mind the fact that the elec- 
trotype copies of the Magdeburg hemispheres, 
and other interesting relics of that exhibition, 
were on view at Dublin during the meeting of 
the British Association ! 


Several prospectuses have been issued of new 
companies to be quartered on Cyprus, includ- 
ing a Cyprus Hotel and Club ; and a fortnightly 
steam service has been commenced between 
Liverpool and the island. : 


A bicyclist has travelled from Kilmarnock to 
London, and back. The longest run in one day, 
was from Morpeth to Edinburgh, 112 miles. 
Two young Frenchmen, however, in the spring, 
traversed about 3,000 miles on bicycles, travel- 
ling over the greater part of France, and 
through considerable portions of Switzerland 
and Italy. The time was six weeks. 


Keely has a rival! A Mr. Winters has 
invented or discovered cold steam, and is 
exhibiting the apparatus in Brooklyn. A 10in. 
hydraulic cylinder works direct on to a 4in. 
cylinder in which the new motor is generated. 
The water is obtained from the street main, 
and has a pressure of 35lb. The“ gas” has 
neither heat, odour, nor colour; but Mr. 
Winters is kind enough to explain that a very 
large quantity of water is required. The“ gas a 
is, however, superior to compressed air, because 
no heat is produced in compressing it, and it 
exhausts without freezing. If the gas is run 
through coal-tar, it forms an illuminating 
agent, having a dark blue flame. The new 
motive power can be introduced into factories 
at “half the expense of steam ;” but nothing 
is said as to the cost per horse power of this 
“new motor.” 


The route for the canal to connect the 
Atlantic and Pacific Oceans would appear to 
have been definitively settled, as a convention 
has been concluded between the United States 
of Colombia and the International Society. 
The construction of the canal will accordingly 
be attempted between Aspinwall and Panama, 
although the American engineers and M. de 
Lesseps were in favour of the route through 
Nicaragua. 


The Villa Thuret, with its splendid gardens 
at Antibes, near Cannes, has been presented to 
the French nation by a relative of the late 
owner. It is to be maintained as an experi- 
mental garden for scientific and horticultural 
purposes, under the management of M. Naudin. 
It is open to botanists and students of all 
nations, all the resources of the place being 
placed at their disposal. Students who obtain 
a recommendation from a well-known man of 
science, or who are themselves well known, will 
meet with a warm welcome and gratuitous 
lodging for six weeks. 


The directors of the Polytechnic are about to 
make an alteration in the science department 
of that inatitution. They are about to separate 
the laboratory from the rest of the institution, 
and to establish a high-class school of practical 
science in all its branches. From a number of 
candidates who have applied for the occupancy 
of the laboratory and rooms adjoining, the 
directors have selected Dr. Edward B. Aveling, 
who intends forthwith to establish classes for 
practical instruction in all the science subjects 
required for the University, Government, and 
other examinations. 


The lower greensand has just been pene- 
trated at the dockyard at Chatham by a boring 
conducted by Messrs. Docwra and Son. The 
stratum was reached at a depth of 903ft. from 
the surface, and the water has risen so high as 
to overflow the top of the well. A year ago the 
boring had been carried down to a considerable 
depth in the chalk, when the character of the 
water was unsatisfactory, being brackish. The 
authorities then consulted Prof. Ramsay, the 
director-general of the Geological Survey, as to 
the probability of reaching the lower green- 
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sand if an attempt were made to penetrate the 
gault. The opinion given was decidedly in 
favour of the effort, the dip of the lower green- 
sand in the Maidstone area being in the direc- 
tion of Chatham. The boring was continued, 
and the anticipations expressed appear to have 
been verified. Some years ago Messrs. Docwra 
and Son tapped the lower greensand at Chat- 
ham, but as the boring was very small it became 
choked with sand. The lower greensand has 
also been found, somewhat recently, at Lough- 
ton, in the district of Epping Forest, a supply 
of water being obtained at a depth of 1,092ft. 


The Lords of the Committee of Council on 
Education have determined to award bronze 
medals to students who obtain a first class in 
honovrs in any subject of science at the May 
examinations. 


The Coffee Public-house Association, 40, 
Charing-cross, announce that they are enabled 
by one of their members to offer a prize of £200 
for an essay on the providing, on an adequate 
scale, of halls or other places of resort and 
recreation for the working classes, the arrange- 
ment to include the sale of refreshments but 
not of intoxicating drinks, so as to supply the 
requirements of the people in that respect and 
to realise a profit to meet at least current 
expenses. The object of the donor of the prize 
is not only to draw general attention to this 
subject, but also to elicit suggestions as to the 
agency by which an undertaking of such mag- 
nitude may be most suitably and effectively 
carried out. The date fixed for sending in 
manuscripts is March 1st, 1879. 


USEFUL AND SCIENTIFIC NOTES. 


— 8 —— 


Niello.—Tbis consists of nine parts silver, one 
part copper, one part lead, and one part bismuth, 
which are melted together, and saturated with sul- 
phur. This mixture produces the 
eee has often been erroneously spo 

us. 


Peat — The Montague Paper Co., Turner’s Falls, 
have been, says an American paper, burning green 
peat successfully under their boilers set with the 

arvis patent furnaces, but as soon as the owners of 
peat bogs in that vicinity found it could be burned 
el without drying, they raised the price 80 
high that the mill has gone back to screenings again. 
Peat land in the New England States is not worth, 
on an average, over £1 per acre. It costs about 2a. 
per cord to dig and haul peat when within a mile of 
the mill. Three cords of green peat, burned by the 
Jarvis process, are equal to one ton of the best soft 
coal, and the economy over anthracite eoal is from 
30 to 40 per cent. Every mill having peat lands near 
at hand can sappy kale own fuel at a small expense, 
as the peat is not dried but used as dug, with a little 
soft coal mixed. 


poreon blue 
en of as steel 


Depth to which Roots Penetrate. — Mr. 
Foote, in Massachusetts, bas traced the tap root of 
a common red clover plant downward to the per- 
pendicular depth of nearly 5ft. The Hon. J. 
Stanton Gould followed out the roots of Indian 
corn to the depth of 7ft., and states that onions 
sometimes extend their roots downward to the 
depth of Sft.; lucerne, 15ft. Hon. Geo. des 
sent to the Museum of the New York State Society 
a clover plant that had a root 4ft. 2in. in length. 
Louis Walkboff traced the roots of a beet plant 
downward 4ft., where they entered a draiu pipe. 
Professor Schubart found the roote of rye, beans 
and n peas to exterd about 4ft. downward ; o 
winter wheat, 7ft. in a light sabsoil, and 47 days 
after planting. The roots of clover one year old 
pee 8ift. long; those of two year old plants 4in. 

nger. 


Pearl Life Assurance Company.—The four- 
teenth annual general meeting of this company was 
held on August 9th. Theannnal premium income 
on 115,650 new policies issued during the above 
period amounts to £62,035 7s. 9d, and is the largest 
new premium income yet reached by the company. 
3.408 claims, grants, and endowments fell in durin 
the above period and were promptly met, severa 
arising through lives lost in those sad and lament- 
able disasters which occurred at the Blantyre and 
Haydock collieries, and on board her Majesty's ship 
the Eurydice. The reserve fund in gradually 
augmenting each year, and with capital paid up 
amounts to £20,821 7s. 5d. Finding that many of 
the industrial middle classes are deterred from 
5 any provision through the agency of assur- 
ance—fearing that at some future period they may 
be unable to continue their preniams—the directors 
have had a table constructed with the view of meeting 
this objection by giving a paid-up policy for 30 per 
oent. of the premiums paid as a fixed equitable 
garrender value, providing the policy has been in 
force three years, and the premiums have been paid 
during that time. 


LETTERS TO THE EDITOR 


— — 
(We do not hold ourselves responsible for the opinions of 
correspondents, The Editor requests that all 
SSeANGRIDGELOMS shGald be drakon OP as breig as weenbla.| 


AU communications should be addressed to the Editor of the 
Eren Mecuanic, 81, Tavistock-street, Oovent-garden, 

All Cheques and Post-office Orders to be made Payabl. to 
J. PassmoRE EDWARDS. 

„e In ped to „ reference, 
speaking of an previously inserted 
mentioning tha number of the Letter, as well às 
which it appears. 

“I would have everyone write what he knows, 
much as he knows, but no more; and that not 
only, but in all other subjecta: For such a 
have some knowl and 
nature of such a person or 
other things, knows no more than what everybody 
11110 HS a little pittanoe of 
will undertake to write the whole body of cks; a 
from whence great inconveniences derive 
—~Montaigne’s Essays. i 

— —— 


DALE’S IMPROVEMENT ON THE 
HYDRAULIC BAM. 


(14731.]—Tux Dorset Industrial Exhibition, which 
has been a great success, is now over, and I here- 
with enclose tracing, &c., of an improvement on the 
hydraulic ram exhibited by me there, which I bave 
invented for my own use, and which I hope will 
interest the readers of the ENGLIsH MECHANIC. 
Why do not other exhibitors at the above erhi- 
bition give illustrations of their inventions for the 
benefit of your numerous readers ? 
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The invention consists chiefly in a tube, A, fitting 
on to the pulse valve-box of a ram (which has been 
turned slightly tapering), having a smaller tube A’ 
at its side to conduct the waste water to a drain; in 
the centre of the large tube is a spindle, B, which 
is fixed down by a spring, C, whose tension is regu- 
lated by the screw, D, and the length of stroke by 
nut, E. The ram to which this invention has been 
applied stands on a table in the house, and water 
can be drawn from the rising pipe near the ram. 
as the spring, C, prevents the pulse-valve remaining 
in its seat; the ram was supplied by Messrs. C. 
Churchill and Co., of London, is beautifully made, 
and raises the water for a steam-engine and other 
purposes. If these rams were better known I think 
they would be more used, as they only cost 36s., 
and I think many rams with the same size rising 
pipe are sold for from £5 to £8. 


E. R. Dale, Mem. Soc. Arts, &c. 


THE PLANET JUPITER. 
(14732.}—Drp any of our readers observe Jupiter 


on the night of the 7th inst.? It was a most in- 


teresting object, with the satellite and its shadow 
on hin disc, apparently threaded on a very narrow 
dotted and dark band. In moments of still air, 
power 150 and 200 on a l0in. speculum, definition 
was for a short time very , and the shadow was 
remarkably sharp and well defined, black and clear 
as a clean full stop on white paper; the satellite itself 
was not nearly so sharp or black. 


The lower (in the telescope) part of the equatorial 
band was most vividly coloured. Starting from the 
central part, it commenced with a slaty tint, inercas- 
ing gradually into a warmer tone, till it appeared 
as a glowing brilliant coppery red, and again 
changing into l:ghter red, fading out till it seemed 
like a rainbow fading from the orange, through to 
pale yellow, to end in a decided yellow, blending 
with the general whiteness of the light band below 
it, after which came the fine dark and dotted band 
on which the satellite and its shadow were apparently 


hen | threaded. 


The lower pole was more dark and marked than 
the upper, and of a slaty tint. The upper edge of 
the equatorial band was exhibited with ita frequently 
notched appearance, and there was a dark line run- 
ning diagonally at an angle of about 10°. 

Having never before observed a band so strongly 
coloured I write a hasty line to draw attention to it. 


G. Calver. 


ELECTRO-GILDING. 

[14733.}—‘‘ A GILDING solution should always be 
worked hot.” common with other correspon- 
dents I have given this advice time after time, and 
when I dabbled in gilding a few years since I ob- 
served the same routine, following the example of 
professional gilders. I stated a week or two since 
that I thought a deposit could be obtained with 
a cold solution (that is, at the ordinary tempera- 
ture). I have to-day tried what a cold solution 
would do, with a very satisfactory result, and with 
far less trouble and annoyasce than I experienced 
with whit I most term the old method. When 
using a hot solution I always had a little trouble in 
getting the bath into working order. One great 
fault is in the use of too large and too strong a 
battery. The general run of small articles requirea 
very small and weak battery. I used to-day a 
Daniel battery, and the articles gilt included brass, 
silver, and platinum, and a few minutes sufficed to 
bring them to a splendid oolour. anode was a 
piece of 16-carat gold, kept under the blowpipe 
for about 15 minutes (without borax) in order to 
discharge as much of the copper as poseible—the 
silver, of course, remaining. is was rolled to 
lin. in length, and about din. broad, and one of the 
articles gilt was about six times this size. The bath 
was made with about 10 grains of chloride of gold 
dissolved in three-quarters of a pint of ordinary 
water, and about 103. of cyanide of potassium thrown 
in. The zine for the battery measured 3hin. x 2in. ; 
this I placed in a flat porous cell, which was then 
filled with a strong solution of common salt. The 
copper (an old card plate) was a little larger, and 
was placed by the side of a perous cell in a solution 
of sulphate of copper (no acid). Thick copper (bell) 
wires were soldered to both zinc and copprr. e 
articles should be scratch-brashed with common por- 
ter. I find nothing to equal this. A rotary scratcb- 
brush will turn out the best work. The brush should 
revolve in a zino-lined box, with a reservoir on the 
top for the porter, which runs en to the brush from 
a small indiarubber tube. It escapes from a holein 
155 bottom of the box, and is then poured back 
or use. 

I have given every detail, as I have been lately 
accused of only telling half my story. I wish to 
mention another matter. Some people I know buy 
the ENOLISE MECHANIC to read. are others 
who don’t use it for that purpose, or they would not 
send queries which have been answered within a 
month or two; but perhaps Economical ” (query 
33709) sends an occasional query, and duly buys the 
paper in which he expects to find his mason 


` 


THE ANASTATIO PROCESS. - 
[14734.]—TH1s process is a modification of 
zincograpby, insomuch as that in the latter transfers 
have to be drawn or otherwise specially prepared 
in suitable ink, while in the former a direct tranafer 
to a zinc plate can be made from any design or 
printed matter executed in a fatty ink; it can be 
used either for copying freshly printed matter, where 
the ink still retains its greasiness, or for sea | 
old prints in which the ink has become hard a 
set. As the former is obviously the most usefal, I 
will detail it first. 

If dirty, the priot may be cleaned by means of 
bread crumb ; then to soften the ink, the print is put 
to soak in a 3 per cent. solution of strontic oxide, 
kept at a temperature of about 83°C. ; the necessary 
time for soaking can be found by experimenting on 
a piece of margin or extraneous matter, cutting off 
a small piece, drying it, then damping with nitric 
acid as hereafter described, and then o i 
whether it gives a set off on being rubbed against 
another piece of paper with the thumb nail. The 
length of time may vary from ten minutes to an 
hour and a half. hen the print is removed from 
the solution it is thoroughly and carefully washed 
with hot water, superfluous moisture being absorbed 
by blotting paper ; it is then laid face downwards on 
a few layers of blotting paper, and the back well 
brushed with a 20 per cent. solution of nitric acid 
until the paper is evenly and thoroughly soaked ; it 
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is then dried between successive sheets of blotting 
paper. The zinc plate is prepared much the same 
way as for zincography, with the exception of grain- 
ing ; instead of this it is rubbed with Water of Ayr 
stone, and finally poles with pumice powder. In 
transferring, much stronger pressure is required 
than for zincography ; indeed, theoretically, a copper- 
plate printing press should be used, but in practice 
a good litho press will be found to answer almost as 
well. After having adjusted the pressure, place the 
print face downwards on the plate, and immediately 
pull it firmly and evenly through the press. An 
intervention of 30 seconds after the print is put on 
the plato would be fatal to success. 

After the print is peeled off, the plate is eponged 
over with unsou gum water; water is then 
sprinkled on, and itis gently washed with a clean 
rag to remove any adherent particles of paper, the 
transfer on the plate is then rubbed over with a 


tap, and is then slightly etched with phosphore acid 
ich I gave 


Ernest A. Nuth. 


AUTOMATIC REED ORGANS. 


[14735.-—THERE is no novelty in the principle 
on which the ‘‘antomatic reed organ, recently 
patented in New York, and described at page 514, 
13 constructed. An instrument similar in principle 
was exhibited at the first Crystal Palace in 1851. It 
was called an Autophon, or improved organ, and 
the subjoined is a copy of the printed description 
which was handed by the exhibitor to inquirers. 


[Copy.] 

““AUTOPHON, OB IMPROVED ORGAN. — The 
autophon is an improvement on the organ, patented 
by Mr. C. Dawson, organ-builder, 395, Strand, by 
which persons, although unskilled in music, may 
perform any piece they desire on the organ. The tunes 
ure on perforated sheets of mill-board. These being 
introduced into the instrument, the performer has 
only to turn a handle, and the tune is executed 
with all the finish of a ekilfal organist. This 
handle, not being connected with the action that 
works the bellows, givea the performer the oppor- 
tunity of dwelling any length of time on a particular 
barmony, and renders the autophon admirably 
adapted for chanting, singing classes, &c. The 
autophon, having the chromatic scale, is not confined 
to key or limited to tunes like the barrel-organ. It 
is so near an approach to the finger organ that few 
persons would distinguish it from one unless they 
saw the working of it. The autophon, like the 
organ, can be made of any size or compass, but in 
consequence of the simplicity of its internal con- 
struction, at about 20 per cent. less than the organ. 
An avtophon of sufficient power for a small church, 
in stained case, gilt pipe front, 3ft. wide, 2ft. deep, 
and 6ft. high, with 4 stops, stop diapason (Sft. O 
open diapason, principal, dulciana, 40 guineas. An 
autophon, in stained case, gilt pipe front, 4ft. wide, 
2ft. Gin. deep, 9ft. high, with 4 stops, stop diapason 
(2ft. C), open diapason, principal, dulciana, 60 
guineas. The patentee supplies 40 tunes with a 40 
guinea instrument, and 60 tunes with a 60 guinea 
instrument. Any number of tunes, which a pur- 
chaser, if he wishes, may have set from his own 
arrangement, may afterwards be obtained at 6d. per 
sheet, and for the larger instruments at 18. per 
sheet. George Tommy. 

3, Montrose-terrace, Argyll-road, Bristol. 


NEW MUSICAL NOTATION. 


{14736. ]—IT seems strange that C. Lark (let. 14703) 
sbould say that he has not found learners experience 
“any tioul with regard to tbe up and down.” 
Why, one of the chief merits of the sol-fa system of 
teaching is the use of the modulator,” or its pio- 
torial ter. Yet when the pupils have to read 
the musie there is nothing pictorial about it; they 
must trust eatirely to memory. I doubt if there is 
any one, competent to judge, who will dispute the 
superiority of sol-fa, when properly taught, over the 
“ Eetabliehed’’ notation, at any rate for simple vocal 
music; but I doubt if it be possible to understand it 
without instruction; whereas I know people who, 
without instruction, have been able to follow music 
written in the latter, through its showing its rise 
and fall. Farther, itis no uncommon thing to find 
the mark which distinguishes the octave misplaced 


or omitted. C. Lark says this is the fault of the 
printer. True, yet such accident could not occur in 
either the ‘‘ New Musical Notation“ or in the 
“ Established.”’ Dandie Dinmont. 


CENTBING WORK FOR THE LATHE. 
(Continued from p. 550.) 


ee W Ea discussing methods of centring 
I think the cone guide worth description. I had not 
centre-punched a dozen rods before it oecurred to 
me that if I used a guide for the centre punch to 
slide in, with a bollow cone to bring the punch jast 
over the eentre of the end of the rod, it would 
facilitate the operation, and I have no doubt this is 
about the first idea that occurs to most learnera, 
when, finding the difficulty of centring by eye, they 
look around them for mechanical assistance. 
Conical guides such as referred to are sold 
by some the tool-vecdors, but are little used 
by the professional turner; and although I com- 
menced to make such a punch and guide, it lay for 
years unfinished, for I found my increasing expe- 
rience fast reconciling my mind to the first-mentioned 
methods, especially considering the very varied use 
of the scribing method, compared with the limited 
application of the cone guide. But when I considered 
that the punching operation could be dispensed with 
altogether if I used the same cone guide for the end 
of the rod, but with the centre punch replaced by 
a drill, the cone guide again came into favour. This 
arrangement is illustrated by Fig. 1. This must 


FE. 


be similar to the method described on page 309, 
thus— 1 have seen lots of light work from l}in. 
down, centred by sticking one end into a holiow 
V-shaped socket live centre, without putting a dog 
on one end or stopping the lathe at all.“ It is only 
necessary that the end of the rod to be centred 
should be kept in close contact with the cone at 
starting, for as soon as the drill has entered the 
work the guide may be allowed to revolve with the 
drill, used on a drill in the lathe, with the work fed 
against it by right-hand centre. It is truly the 
quickest of all centring methods, bat from a little 
awkwardness in holding the guide and the work in 
the same hand, it has not had the use I anticipated. 
I then tried the original idea, and used the same 
cone guide with a sliding centre punch, which I found 
very simple to use. The only thing to observe is, that 
the punch isin line with the rod to be centred. Both 
these methods are quick and simple to use, but they 
depend for their accuracy upon the roundness of the 
extreme ends of the work. 

Another method which may appear very attractive 
to the learner is use of the so-called ‘‘ centre- 
square, Fig. 2, which, considering its varied uses, 
is a very ingenious little contrivance. 

Ite application to centring depends upon the fol- 
lowing geometrical considerations. Any straight line 
bisecting a chord at right angles, must lie on a dia- 
meter, and as all diameters pass through the centre, 
the point of intersection of two diameters must be 
the centre of the circle. 

Upon applying this square its angular block finds 
two bearing points upon the circumference of the 
work ; the straight line that may be imagined to con- 
nect these two bearing points is a chord of the cir- 
cular end of the work, and the right-hand edge of 
C D is a straight line bisecting the imaginary chord, 
AB, at right angles. All to be done is to make a 


scratch as close alongside of C D as possible; then 
shift the square roughly about quarter of a circle 
and scratch again—the intersection of these scratc 

is the point to be centre-punched and drilled. This 
method will find the centre of work that is truly 
round with facility; but unfortunately for its appli- 
cation, like cone guides, and even more s0, it again 
depends for ite upon the state of the 
extreme ends of the work to be centred. 

Cushman’s elaborate centring apparatus, p. 333, 
may suggest to seme the use of their scroll chucks 
for centring. By putting a guide fora sliding centre- 
punch concentric, with a scroll chuck, they might 
make such an apparatus, which, I venture to think, 
would be of more extensive application than Cush- 
man’s; for, as it could be used horizontally, variation 
in the length of the work would be of no conse- 
quence, and the objectionable method of hammerin 
tne end of the work would be avoided ; but it woul 
never be a time-saving process when you 
have only one or two pieces to centre at a 


2 


| time. And I should consider the mechanism of a 


scroll chuck far too expensive to be worn out in so 
extravagant a manner. 

Although I bave not exhausted the little subject 
of centring, I think I have written quite as much as 
the subject deserves. Now we are on the point I 
should be glad to hear if any other correspondents 
have other methods worthy the attention of the 
amateur. I am inclined to think (oonversely to 
custom) that cone guides are more worthy of the 
attention of manufacturers than of amateurs, for 
they are time-saving appliances, only applicable to 
special cases. The little square, Fig. 2, is a desi- 
deratum, for although its application to centring is 
very limited, ite form is strong, and it can be used 
for all purposes that an ordinary small set square 
can, also for short mitres of 45°, and for most cases 
where a T-square is used. But the scribing method 
of centring is universal in its application, and from 
the very varied and accurate way it assista in 80 
many other measuring operations, some sort of a 
scribing block deserves a place in every amateur 
turner’s workshop. A. B. Dancaster. 


ASCENDING LIGHTNING. 

[14738.]J—Ix the first paragraph of his letter 
(14651) your able correspondent, ‘‘ A Fellow of the 
Astronomical Society,” states that during a thunder- 
atorm in the neighbourhood of Tunbridge Wells he 
“ very distinctly saw one flash of lightning strike 
upwards from the earth into a dark lowering. cloud 
poised at some distance above it,“ and he remarks 
that ‘‘ theoretically, of course, this is a phenomenon 
which not unfrequently occurs.” 

I once saw a similar phenomenon when standing 
with a friend during a thunderstorm at an u 
window of his house in the coun A vivid flash 
appeared to shoot upwards a few hundred yards in 
front, from the very part of a meadow at which I 
was looking, and was instantly followed by a tre- 
mendous clap of thunder. My companion said he 
had distinctly seen the flash, but did not notice me 
thing unusual about it, except that it was straight 
and nearly vertical. He was, however, not looking 
at the meadow, but at a wood on the hill beyond. 
The difference of our impressions scemed to us un- 
accountable. 

Since that time the subject has occasionally oc- 
cupied my thoughts, and I am now of opinion that 
ascending lightning is a mere illusion, and due 
entirely to the eyes of the observer happening to be 
directed to that part of the landscape at which the 
discharge occurs, and that it is no proof of the earth 
having been charged positively. 

Wheatstone proved that the duration of the electric 
spark is about 1-24000 of a second, and he also 
showed by means of a revolving wheel, that the 
duration of the lightning flash is little more, and 
cannot exceed a minute fraction of the thousandth 
part of a second. The moment of time it continues 
visible to us—about the tenth of a second—is 
therefore hundreds of times greater than its actual 
duration. Now, is it credible that we can judge by 
the eye of the direction of motion in a oase like this 
—that we can see the progress of the end of a flash 
of lightning ? À 

The idea seems absurd, yet this feat must be per- 
formed before we can know with certainty whether a 
flash has travelled in this or that direction. 

The following simple experiment will serve to 
illustrate the argument :—Place before the ball of the 
prime conductor of a good electrical machine another 
ball of equal size connected with a diecharging train, 
and so adjaat their distance apart that on 3 
working the machine distinct zigzag sparks sb 
pass across the interval. Now, let several persons 
5 vata Aer balls, r say e of 
them each spark p Opinions are sure 
to differ, but the following rule will be found to have 
no exceptions :—The spark distinctly to 
issue from that ball to which the attention of the 
observer is directed. It is werthy of note that the 
end of the spark next the negative ball is the brighter 
and thicker. 

Let me, in conclusion, acknowledge the pleasure 
and instruction I have derived from the excellent 
letters of F. R. A. S.“ J. T. M. 
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` COMPOUND PULLEY BLOCK—OBLIGA- 
TIONS OF WRITERS TO READERS. 


{14739.]—I HAVE seen Mr. Jewsbury's model. If, 
studying his block from this, some little attention 
is required to grasp its action, how much more con- 
sideration must be given when that action has to be 
got at from a drawing only? This, however, is 
nothing to Mr. Jewsbury. In his letter of May 3 
he gives the construction and some observations upon 
his block, but no demonstration of its action, 
though he winds up his letter with a it will now 
be seen how the power is gained,” just as if demon- 
stration had preceded. 

In his letter of May 31 Mr. Jewsbury should have 
said :—By rotating the pulley, B, a sufficient 
number of times, the pulley, A, will’’ make one 
rotation, instead of saying till“ it makes one rota- 
tion, and should have gone on to wake this plain by 
„particularly describing and ascertaining’ the 
action of his block. If he had done this there had 
been no need that it should be done for him, as I now 
endeavour to do, taking lowering by the block first. 
Suppose a weight, W, to be hung to the bottom 
sheave or snatch-block,’’ and suppose the pulley, 
A a, to be held stationary. Then suppose the pulley, 
B b, to be rotated, say, several revolutions, in direc- 
tion opposite to that of the hands of a watch, 
and then itself to become stationary by a power, P, 
being applied at D to the endless chain, D. It is 
manifest that a e rotation of B ò there will be an 
unwinding of chain from b, and that this chain un- 
wound from b will become so much slack chain on 
each side of the snatch-block, and that W will be 
left hanging by the single chain over a. If now Aa 
be supposed let go, W will come down with a run, 
and, acting by the chain over a (that chain being of 
course of ample length), will turn A a also in direc- 
tion opposite to that of the hands of a watch, and 
will turn it, antil, by its motion and the fall of the 
snatch-block, the slack chain on each side of the 
snatch-block is caught up, and becomes taut like the 
chain over a, farther fall of W being arrested by the 
stationary B b. 


Examining more closely how the slack chain has 
been ca of 


between them taken all of it up ; and, as a length of 
it equal to double the fall of the snatch-block is 
accounted for by that falling, the snatoh-block being 
a movable pulley, that the rest of it must have been 
wound up on the right-hand side of the snatch-bleck 
by the pulley A. e catching up of the slack chain 
has here been with a jerk. If, however, Aa had 
been free to rotate, as it is normally, while B b 
went through its s several revolutions, the 
slack chain would have been taken up as fast as 
it was made—that is to say, there never would have 
been any slack chain at all, as a little farther con- 
sideration will show. The condition ef the block 
after the 8 8 sudden fall of Wis that of equi- 
‘librium. is hanging by three portions of chain, 
and b, Eom ee one of aged portione proceeds, s 
preven m rotating by Pat D. Supposing 
slightly lossened there will no longer be equilibrium. 
The strain on the chain from b will turn b, and A a 
will follow as the snatch-block lowers; will follow 
because if it did not there would be strain on the 
chain to a, and none on the chain to A; the follow- 
ing being at such speed as will always keep these two 
portions of chain on the strain, for any slack on the 
chain to a will be instantly pulled up by the chain 
to A on the other side of its centre, and vice versa, 
and this action will continue so long as P is less than 
is required for equilibriam—that is, so long as 
lowering continues. 

Now, as to raising by the block. Starting from 
the position of equilibrium, suppose P increased so 
that B b rotates in direction of the hands of a watch. 
If Aa were immovable the rotation of B b would 
produce slackening of the chain over a. As, how- 
ever, A a is free to rotate, and does rotate, also in 
direction of the hands of a watch, all such slacker- 
ing is taken up as fast as produced, the amount of 


A a’s rotation being such as to always keep the 


chains taut. 

Of the above description of the action of his block 
Mr. Jewsbury may say, I could have said that, if 
Pd only thought of it. Certainly he could, and 
should. He had the block before him to write from, 
and ought not to have left others to do his work. To 
write is to ask to be read, and the fact of writing 


implies a desire to instruct, so that a writer defeats 
himself when he does not write perspicuously. He 


should bear in mind that what may be very simple to 
him, because he knows it, is not yet, but has to be- 
come, simple to those whom he addresses ; that, as he 
writes from knowledge, his is an easy task as com- 


pared with that of those who have to attain to his 


knowledge; ard as the finding out his meaning when 
he writes obscurely cannot be gone through by one 
of his readers for them all, but devolves on each of 
them individually, his sin is correspondingly not in 
one lump against all, but is against each individually, 
in that on the part of each time is wasted that can- 
not be restored. 

Coming back to Mr. Jewsbury’s bloek. Having 
mastered its action, we can go to the figures. Mr 


Jewsbury writes (Jaly 19) as though I had dis uted 


his figures. I never even examined them. All that 
I wished to cOnvey to him was that they were quite 
a secondary matter. Of course they are perfectly 
correct, and they will now aid usin further examina- 
tion of the block. As far as possible I will here 
employ Mr. Jewsbury’s own words of May 31, not, 
however, a3 he has put them, but as he ought to 
have put them. they stand they are un- 
methodical, and bother rather than aid. Let them 
read thas: By rotating the pulley, B, in direction of 
the hands of a watch, a sufficient number of times to 
raise W 1ft., the small pulley, a, must evidently 
have taken up 1ft. of the single chain—that is, Aa 
must have gone through one rotation. Now, let us 
see what has taken place, and what movement ef 
chain has to be accounted for. First of all, in con- 
sequence of the shortening by lft. of the loop in 
which the snatch-block hangs, 2ft. of chain has to 
be accounted for (lft. double chain mark). Next, 
the rotation of A a has passed 4ft. of chain over the 
pulley, A—that is, 6ft. of chain has been slackened 
out to raise W 1ft. As, however, when W has been 
raised, there is no slack chain at all, this 6ft. must 
have been taken up by b. But the taking up of 6ft. 
of chain by ö means six revolutions of B b—that is, 
means the passing over B of 24ft. of the endless 
hand-chain, B being to b as 4 is to 1—that is, for 
every lft. rise of W the circumference of B has to 
pass through 24ft., which means a power of 24 to 1. 

Having had my say as regards the shortcomings 
of Mr. Jewsbury’s description of his block, I can now 
speak freely of the block itself, and declare that I 
consider the arrangement an exceedingly ingenious 
one. But it certainly wants his contrivance that he 
speaks of for making the block self-sustaining. The 
enormous loss of power in the ordinary differential 
pulley-block is, I hold, amply atoned for by its pos- 
sessing this i 
man is using this block, he is using an apparatus that 
offera him in theory an advantage of, say, 30 to 1, 
but gives him actually only about 10 to 1, and that 
the self-sustaining means really an imperfection. 
The complete control that he obtains through it over 
a weight he is raising is of much more consequence 
to him than is a loss of power of which he is prac- 
tically unconscious. Speaking of this block Mr. 
Jewsbury further writes crudely: He says that 
when the load is being raised an equal portion is 
always sustained by the quick or power mover.” 
Now, in the ordinary differential pulley-block, which 
is the quick or power mover?’ Does he or does 
he not mean the double sheave? And, if he does, 
what about an equal portion being sustained by 
it? Iam not asking these questions specially for 
reply, but only by way of calling Mr. Jewsbury’s 
attention to his phraseology, with the view that the 
description of his contrivance for self-sustaining, and 
of his new pulley-block, which he promises in a 
future number, and that I look forward to with in- 
terest, may be all-sufficieat for its purpose. 


Aliquando. 


A MICRO-BATTERY FOR THE 
MICROPHONE. 
[14740.}—Havina, like many of your readers 
been seriously afflicted with microphonomania, and 
having made some half a dosen of those interesting 
instruments, including the pile microphone as 
devised by Mr. Lanoaster, I last week made some 
experiments with different forms of battery, and on 
showing my production to a friend 

all the appearance of a joke. 

My first acquaintance with the microphone was in 
connection with a single cell of Smee’s battery. I 
then added a battery composed of 3 copper and 3 
zinc plates, 3in. by 24in., with blotting - paper between 
the plates, without any other result than that of 
transmitting and reproducing the sounds as before. 
I then worked for some weeks with the copper and 
zinc alone until I made the pile microphone, with a 
slab of carbon and zinc plate, 4in. by 2in. Finding 


this gave tolerab.e results, but somewhat difficult to; to lessen any possible vibration in that 


N No matter that when a 
is 


he declared it had | f 


adjust for sounds varying in amplitude from the 
tramp of a fly to the flute, and human voice, I went 
back to the first principles as explained by the 
inventor, Professor Hughes, and have now com- 
pleted a microphone and battery which may possibly 
interest those who are working in the same field as 
myself. With this view I will inclose a drawing of 
my arrangement of microphone and battery, which 
leaves little to be desired except the power of hear- 
ing an ordinary conversation carried on in its 

resence, which I havenot yet accomplished, although 

can hear the tick of my observatory clock, which is 
some 6ft. from the microphone, the length of line 
wire about 180ft Having discontinued the use of 
the pile microphone, I bound the carbon slab and 
zinc plate together with blotting-pa and 
immersed them in dilute sulphuric acid, the result 
being a very excellent battery. I then tried the experi- 
ment of tyeing together in like manner a piece of 
ordinary zinc plate, }in. wide and Sin. long, to a stick 


of gas carbon din. square, with similar success, and 


in this manner I gradually reduced the length and 
thickness until I arrived at what I thought would be 
the minimum. This consisted of a piece of gas carbon 
zin. square and 5-16in. long, a piece of amalgamed 
zine and blotting-paper same length and breadth, 
with two short lengths of No. 24 copper wire, 
flattened to lie against the zinc and carbon; the 
whole being bound together with a piece of thread. 
With this miniature battery worked in a cell not 
larger than an ordinary quill pen, the most delicate 
sounds were audible. One of my cells consisted of 
a lady’s thimble, but I have since substituted the 
lower end of a small komo Sey medicine bottle, 
with a block of gas carbon 3-16in. square and ŝin. 
long, which is more convenient to handle than the 
battery I have inclosed for your inspection, and 
which appears equal in effect to a block of carbon 
4in. by 2in. by 1. Now the question is, what ia 
the amount of battery power in this insignificant 
combination? Can it be said to have any power 
ection 


beyond that of forming an electric conn 


ELEVATION . 


PLAN 


Since writing the above I have placed a speck of 
carbon the size of a pin’s head, with a similar piece 
of zinc, between the ends of two co wires, thus : 
and connected the same in the 

ordinary way with the microphone, and the result 
was most satisfactory, the tick of my watch 
heard as before stated. I have therefore vent 
to name this battery 

THE Micro Barrery.—The form of rei Pay 
used is that shown in the acoompanyin rare, 
which represents a plan and elevation of the mioro- 
phone and battery cell, drawn to a scale of half the 
origina] size. When transmitting delicate sounds 
the block of carbon is placed as shown in elevation, 
i.e. just on the balance; but when louder sound er 
talking is required, the carbon bleck is placed in 
some such position as that shown by dotted lines, 
and the positions being indicated by a gauge, such 
as a pin stuck in the table to indicate the limit of 
extreme delicacy, which is often attained by moving 
the block C on A, as on a pivot. 

Lake, Sandown, I.W. Wm. Binns. 


THE MICROPHONE. 
[14741.]—WHILE experimenting with the various 
orms of microphone, I was much troubled in all 
cases, particularly in that of speaking, and in a 
lesser degree in the transmission of musical sounds, 
by a constant blurring. After some consideration I 
came to the conclusion that this blurring was pro- 
duced by the transmission of vibrations from the 
floor and other sound-conducting media through the 
table upon which the microphone rested. In order 
to remedy this defect, I suspended the instrument 
by a cord from the ceiling — this cord consisting 
of two parte united by an indiarubber ring in order 
direction 


Ava. 28, 1878. 
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By this means all blurring is obviated—speech and 
musical sounds from the lowest to the highest notes 
being heard without the slightest jar or confusion. 
The instrament I have foand best adapted for this 
arrangement is Prof. Hughes’ balance form. But 
I have used another which transmits musical notes 
with great distinctness, upon which I am now 
experimenting, and hope to describe in a fnture 
letter. Frank Cheetham. 
Withington, Manchester, August 15, 1878. 


THE PARIS EXHIBITION. 


_(14742.]—Wauen I left London for the Paris Ex- 
hibition I fondly hoped to find there many varieties 
of telephones and microphones, and perhaps also im- 
provements in the phonograph. 

On this point I was disappointed. There is only 
one microphone to be seen in the whole exhibition, 
and that one in a case containing scientific toys. 

That microphone represents, however, a new 
variety, and is worth the attention of our numerous 
readers. (See illustration). 

A is a metal rod fixed vertically on a base-board, 
and split at the top, h, to admit of a strong steel 
spring, b, bent twice at right angles. The further 
end of this spring is riveted into a square rod of 
gas carbon. e point of a regulating screw, with 
a milled head, plays against the carbon block, and 
the elasticity of the spring, under different degrees 
of temperature, offers resistances which can very 
easily be regulated at will. 

Bell’s telephones are sold in the exhibition at 12 
francs a pair. Mr. Gray has a good stall of his 
harmonic telephones. He promises, by means of 
his instruments to duplex any line or cable, and to 
transmit an extraordinary number of messages either 
way in a given time. Edison's carbon telephone 
5 rae ned offered for sale. 

As a receiver Edison uses now a very neat-lookin 
bipolar hand telephone, . by Phelps, i 
er 3 To y I bad š siren ge . 

the carbon telephone, and obtained v istinct 
articulation of unusual intensity. aN 


The newest and most perfect form of Edison’s 
carbon transmitter is an instrument of the shape of 
a disc, 23in. diameter and ltin. thickness, the case 
being made of cast-iron ; the vibrating membrane is 
at least 1-16in. thick (Mr. Edison's agent told 
ae De ao thick that it did not allow of vibration 
a š 

A novel kind of phonograph is exhibited, and 
sold at 200 france, or eight pounds apiece. It is 


made, stand and all, in cast-iron. 1 will describe 
them in my next letter. No phonograph with 
clockwork or fly-wheel, or any kind of regulator for 


speed, is to be seen. 

My scientific friends will perhaps kindly allow me 
to add a few unscientific remarks for the use of 
visitors to the exhibition. 

Paris is full of strangers just now, and the prices 
of rooms are exorbitant in the centre of the town. 
I was asked to pay 5 francs a day for a badly-fur- 
nished room in the fifth story. I then went to the 
outskirts of Paris, the genteel suburbs of St. 

and Vincennes, and found there a nice and 

clean room on the first floor for 14 francs a week ; 
the address is Hôtel de l'Etoile, Rue du Levant, 
Vincennes. A tram takes you direct from here te 
the Louvre, paesing on the ray te fortifications, 
Place du Throne, with two high columns bearing 
the statues of Louis Philippe! and Henry IV., the 
Column of Juillet, the river Seine, with its pretty 
saloon steamers, fine bridges, and comfortable 
bathing establishments, the new Hotel de Ville, &c. 
Visitors who are limited in their expenditure should 
neither board at their hotel nor dine à la carte. 
The best place to dine at is the Palais Royal, where 
asts are served at 2 francs per head, and 

i at 2 francs 50c. (two shillings). 


Wiesendanger. 


en) 


(14743. |—I SEND you a few notes of some things 
here which may interest your readers, and will send 
some more, though I cannot undertake to write with 
frequency, as other duties which I came here to pro- 
secute must be attended to by preference. 
the most striking things about the Exposition is the 
hydraulic ram, by means of which visitors are 

ushed to the top of one of the Trocadéro towers. 
ie tower (there are two alike) is some 250ft. in 
height, and the piston of the ram consists of a cylinder 
of iron, which reaches from the bottom to the gallery 


One of | 


near the top. Its diameter is 18in. or thercabouts, 
and of course it has been numerously joined. A stage 
with glazed sides is fitted on the top, and 40 or 50 
people are rammed up all at once. It is a surprising 
piece of hydraulic engineering, and when we con- 
sider that it involves a cylinder beneath of about 
200ft. or more in length we must regard it as a very 
large affair. Its working is extremely smooth, and 
seemingly all that could reasonably be desired. 
S ing of long cylinders reminds me of the cranes 
which are used in unloading certain of tbe Paris 
flats. Instead of having a short cylinder working a 
winch, in the usual way, they have a cylinder about 
12ft. long, which works directly on the chain. One 
stroko of the piston is required and up goes the stuff, 
all the usual wheelwork being dispensed with. 

„Going up’’ brings one to the great captive 
balloon of the Tuileries, which carries up 30 persons 
at each ascent to an elevation of the third part of a 
mile. The balloon has a diameter of about 120ft. ; 
its shape is strictly spherical. It is inflated with 
pure dry hydrogen, and has a lifting power of 
50, 000lb. A 300-horse power engine controls the 
cable and winds down the immense machine. Its 
total cost has been £20,000. Theconstructor is M. 
Giffard (of injector fame), and he claims that his 
balloon is absolutely impermeable by the gas, im- 
penetrable to rain, and utterly defiant of all storms. 
Seven different films enter into the construction of the 
bag—three of pure indiarubber, one of muslin, and 
three of linen cloth, varnished with linseed oil. The 
whole is painted and varnished also on the outer side. 
Considering all this care, and the small outer sur- 
face in comparison with the space inclosed, the 
leakage must be small. It has been inflated now to 
my knowledge for upwards of a month. Surely this 
is the kind of ship for geographical research. You 
might go round the world two or three times before 
you lost your gas. When I first read of balloons for 
Arctic exploration I thought little of the plan, but 
I am well assured, after what I have so often seen, 
that beni afford the proper means, and I should only 
be too glad to acoept a berth in Giffard’s car. The 
balloon is fitted with a splendid aneroid, and with 
thermometers and other instrameats for observa- 
tion. Giffard is a man of large calibre of mind, and 
the details of his great balloon reflect on him much 
credit. Models of the balloon ia rough are sold in 
the inclosure of the Tuileries for 15d. They are 
covered with a net, provided with a car, inflated with 
hydrogen, and have a very fair ascending force. 

8 ing of going up reminds me of the fly - 
ing toys which, however, I saw in England before I 
left. ey are very common here, and seem to 
demonstrate that rapidity of action is at any rate 
one of the things required for the navigation of the 


air. 
Paris, August 12. D. Winstanley. 


THE LAWS AND PRINCIPLES OF 
ACOUSTICS IN REFERENCE TO THE 
TELBPHONE, MICROPHON®D, &o. 
(14744.}—Mr. A. SMITH, in his letter (14659, p. 

524), has astonished me to a degree which I cannot 

express. He states that heat and light pass 

through space where there is no vibratory matter. I 

might have waited till Mr. Smith sent his subse- 
uent and more general communication,” but I 

thought it proper to draw his attention to the im- 

portance of the above assertion. On the structure 

of primary matter I have a book in which, on p. 

350, it is proved, at least to me, that primary 

matter consists of hollow elastic shells, or glo- 

bules, spherical when taken singly, and like the 
soap bubble, polyhedral over all their surface of 
contact, and without interstices between them when 
in clusters or masses, Ko. This book was pub- 
lished in 1862, and bears the title Gedanken über 
die Naturkraft, von A. Gether. In commission 
vor Ferdinand Schmidt in Oldenburg.” May I as 

Mr. A. Smith whether he has read this book? The 

author of it is an intimate friend of mine, and it is 

natural that I should feel some interest in the 
matter. J. W. Schucht. 


THB “ALL ENGLAND” ADJUSTABLE 
GRAN K, &o. 

[14745.]— ThE discussion on bicycle topics has 
been somewhat slack lately I am sorry to see, but I 
suppose more riding than writing is being done at 
this season of the year. Some months back, in reply 
to a query as to the working of the All England”’ 
crank, I stated that they would not act. I am now, 
however, pleased to be able to contradict my former 
statement, as I heve had a pair now in my posees- 
sion for the past two months, and must really con- 
gratulate Messrs. Boult Bros. on the neatness, 
simplicity, and real usefulness of their production, 
for every one knows the increased steadiness, speed, 
and comfort, as well as appearance, gained by driving 
a short crank on a good level road; but the counter- 
balancing fact is aiso equally well known, that on 
coming to a hill of any moment, or mecting a heade 
wind, the grinding and strain to propel the machin- 
is something terrific; riders, therefore, in general 
take one of the two extremes—they either use a 


short crank, and walk up every hill they meet with 
if they are lazily inclined, or they go in for a good 
Gin. of crank leverage, and ride up everything, put- 
ting up with the inconvenience on the level. 57 the 
use, however, of Messrs. Boult’s contrivance t 
rider is enabled to enjoy the advantages of both 
methods without their corresponding drawbacks, for 
he can drive as short a crank as he likes on the level 
and down inclines, and can, on coming to a hill, let 
out the pedal to its full length without diamounting, 
by a simple pressure of the toe. Riders will at once 
see the advantages thus obtained, and will no doubt 
be glad to hear that still further improvements in 
their construction are contemplated 9 

Those of ours who read my letter descriptive 
of my machine will possibly be interested to know 
that the Superb has found other admirers than 
myself, for it was awarded the silver medal at the 
Dorset County Industrial Exhibition, recently held 
at Weymouth, and I must say is well worthy of it. 

56in. Superb. 


FLY-WHBEELS. 


(14746.}—I Have thonght it possible that some 
improvements might be made upon fly-wheels. The 
present heavy fly- wheels of fixed engines, especially 
when connected with much machinery, accumulate 
not only a store of power but often a store of 
mischief. 

It frequently happens that the breakage of one 
wheel in the machinery causes the breakage of a 
number of others, owing to the immense accumu- 
lated force of the ponderous fly-wheel, which cannot 
be stopped till damage is done and perbaps loss of 
life caused. Some of your scientific readers will 

rhaps give their opinions as to the utility of the 
ollowing :—Let 1, 3, 4,5 be the outline of a fiy- 
wheel, vertical, H the centre; the wheel, say 8 
diameter. Attached to it are two right-angled 
similar cylinders, a, b, c, d, one at position I and the 


other at 4, each having a piston, P. Length of each 
cylinder from b to c is 36in., and the parts a b and 
c d each 24in. Each cylinder to be filled with mer- 
cury sufficient to fill a, b, c. The wheel revolves in 
the direction of the arrow. Then every time the 
cylinders reach the horizontal position, 1 and 4 as 
shown, the mercary will fall in that at 1 from ab 
(as it were) into c d, pushing the piston, P, from c 
to d, and thereby erring the weight of mercury 
that was in a b 2ft. nearer the axis, leaving a b a 
vacuum. The mercury in a b of the cylinder oppo- 
sito will remain until arriving at position 1. Thus 
there will always be a preponderance at 4 whenever 
the cylinders arrive at the position shown, whith 
will be twice in a revolution. When each cylinder 


k | arrives at 2, there being no longer an altitude of 30in. 


of silver on the piston, it ascends by atmospheric 
preesure, again filling a b automatically. The 
larger the section of the cylinders the greater the 
preponderance at 4. Still the wheel would be light 
compared with those in use, and would need but 
little accumulative force, and therefore would be 
easily stopped. The position of cylinders as shown 
would of course correspond with dead points of 
engine. The cylinders also may be of different form. 
The wheel would be expensive as to mercury, but 
more so are break-downs of machinery. 
Norfolk. 


CLUBBING OF THE BRASSICAS. 


„ having never found a club on a 
ca bage plant without larvs, is, as Saul Rymea’”’ 
remarks (14684, p. 547), only 1 
does not upset the fact of his having found elubs 
without any insect visible in them. I, however, 
still think that the evidence, though negative, is in 
favour of my opinion, that the disease described in 
M. Woronin’s memoir as being prevalent in Rassia 
is distinct from the disease ent here, an 
generally known by the name of clubbing. ‘‘ Saul 
Rymea’’ may possibly have come on a few instances 
of the disease described by M. Woronin, or of some- 


tive evidence, and 
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thing similar, but if so I do not think it proves 
much. I bave never found larve exactly like those 
in the clubs, in either the stalks or mid-ribs. I 
only mention this as a fact in answer to Saul 
Rymea’s” question; it proves nothing. My enter- 
taining a different opinion from “Saul Rymea” on 
this subject is of very little practical importance ; 
but I hope very much that his letter will have the 
effect of turning the attention of properly qualified 
practical microscepists to the investigation of the 
matter. I should take very great interest in having 
it cleared up, and if it is satisfactorily cleared up 
I would care very little whether my opinion turned 
out 10 be right or wrong; for the 3 I adhere 
1 * e J. H. 


ON THE IDENTIFICATION OF 
ORGANIO SUBSTANCES. 


(14748.}—I notice in Mr. Clements’ excellent 

contribution on ‘‘The Identification of Organic 
Substances,” that one or two errors have crept in 
which will require correction. On page 551, when 
talking of the re-agents useful in detecting organic 
substances, be says that brucine gives a red colour 
with strong H:SO, Now, it is quite truo that 
brucine gives a faint rose with that re-agent, but 
it is more probable that strong HNO; is meant, as 
this re-agent gives a bright red colour with that 
alkaloid. 
_ Again, he says, Ik a little potassio bichromate 
is added to strychnine it will give a dark purple 
colour. This it certainly will not do, unless some 
strong HSO, be previously added, in which case 
either manganic dioxide or plumbic dioxide (the 
latter containing a trace of free HNOs;), may be 
subatituted for the bichromate. 

I also notice that dextrine and gallic acid are 
classed among the substances insoluble in cold 
water. Both of these substances are soluble in cold 
water, and the former more so than the latter. 

Carbon. 


PEACOCKS AND RED ADMIRALS. 


[14749.}— Youna entomologists requiring a 
quantity of these beautiful but very common insects, 
will now find them in the caterpillar state, feeding 
on the common nettle. Although tbey both feed on 
the same plant, they should on no account be put 
tcgether in the same cage to feed; the peacock will 
choose a young and tender nettle, while the admiral 

ives preference to a rough, dusty, and scrubby- 
king plant. 

Again, the red admiral is a very quiet fellow in 
all his habits—in fact, he positively dislikes moving 
about at all. This is the reason why he should be 
kept separate from the ka, which will ran 
over the cage day and night, and if they come across 


an admiral caterpillar that is changing into the 
pupa state, they keep walking over and over him, 
and seem to annoy him all they can, and mostly 


wind up by spinning a web all over him. ‘The 
breeding cage should be about 2ft. Gin. high by 12in. 
equare. Put the nettles in a large- mouthed bottle, 
put paper round the bottle to assist them to get 
their food. The peacock will require fresh netties 
every day; the admiral every four days. Keep the 
cage very clean. Chelt. 


THE LAND QUEBSTION AND 


INCREASED OOSTS. 


_[14750.]—Ir is not given to every one to dis- 
tinguish between the post hoc and the propter 
hoc. Still fewer people can understand the old 
question, What is a pound?” Therefore we 
must distinguish between the two statements of 
** Looker On,” 14711, p. 576, “that buildings now cost 
twice what they did 30 years ago, which may be 
true but then it does not follow that it is entirely 
in consequence of bigher wages for less work.” This 
last is merely Looker On’s” personal deduction. But 
granting that, too, it does not follow that this is a 
reasonable cause of complaint against the working 
classes, for they have a most unquestionahle right 
to seek to improve their position. 

We have aleo complaints, as from S. Mayer, 
14710, p. 576, that workmen know very well that 
they are no better off than before.” That is, that 
the rise in wages of late years has not conduced 
to the advantage of the workman as they expected. 
This likewiee is to a great extent true. 

In all these great debateable questions, in fact, 
there is truth and also right upoo both or many 
sides, and the acrimony which arises in their die- 
cussion is doe to the fact that few are able, and 
fewer still williog, to look at the truth which the 
other side maintains. If this discussion goes on, 
and I have anything to say in it, I suppose I shall 
share the usual fate of tho:e who impartially 
examine all sides; but that is of no consequence—so 
I will just now quote myself writing six years ago in 
the flush of supposed prosper.ty (Vol. XVI., p. 116): 
„All this is the result foreseen by those who 
know anything of political economy, and who 
warned the leaders of the working classes of what 
would result from the strikes and the effort to raise 
wages instead of r.ducing the cost of production. 


The rise must end in becoming general, and the 
re-ult is that by the time wages are doobled the cost 
of jiving is equally doubled; the internal relations 
of tie country are therefore unaltered, except to 
the injury of those who cannot increase their in- 
comes; but the powers cf the country as to external 
trade are greatly injured, resulting in what will 
surely follow the present conditions—a terrible re- 
action, much suffering, and probable rocial and 
political dis turbances.“ 

These consequences we are now experiencing. The 
trade and social disturbances we have enough of — 
the probable political ones have yet to come, 
but come they will, and very much of the political 
jugglery we have been witnessing for the last two 
or three years is nothing but an attempt to draw 
off attention, just as in France they used to get 
up or make believe to get up a foreign war or 
excitement, when thé pent-up social forces 
threatened inconvenience to the ruling powers. 

The fundamental error committed by most people 
is the measuring values by ‘‘money.’’ Now, while 
mankind are apt to think money the one thing 
needful, and at all erents the one thing most 
cortain and stable in the world, the real truth is 
that there is nothing more unreliable as a test, or 
which more steadily lowers in value. This is tbe 
real truth, not that houses have increased in cost 
by wages (fairly or unfairly) paid to workmen, 
but that the money standard—the almighty do'lar 
or pound—is not worth what it was. This truth I 
must leave to another time to open out. 


Sigma. 


THE MONOPOLY OF LAND AND THE 
SCARCITY OF HOUSES FOR THE 
WORKING CLASSES. 


(14751.J—Tuis subjeet, first introduced by me 
into the columns of the ENGLISH MECHANIC, has 
now assumed a broader base than I at first antici- 
pated. To give space in ours such as would be 
necessary to discuss the land question in a very 
limited way is more than should be asked for by any 
correspondent, but that particular part of the ques- 
tion to which I called the attention of your readers 
may be referred to in a briefer way; and by doing 
so some valuable facts may be elicited from other 
localities where the high rents demanded for build- 
ing lots prevents the profitable investment of money 
in building houses for the working class. 

“ Ruin,” in his reply to my letter, seems to have 
a very limited and comfortable idea of monopoly. 
Because we see daily in the pages of every news- 
paper in the kingdom advertisements offering land 
for sale he would have us to understand that there 
cannot be of necessity any monopoly in the article. 
He admits that articles of manufacture protected by 
patent give a valuacle monopoly to the patentee, 
preventing others from manufacturing like articles, 
although such might be done equally as well and 
supplied to the public at a lower figure. But here 
I must remind him that letters patent, like land, are 
a valuable marketable commodity, and are daily 
offered for sale in the same way, so that the logical 
conrlusion from his own style of argument is that a 
patent right gives no monopoly, as it can be pur- 
chased at any time in the open market for a fair 
price, such stock changing hands every day, and its 
value depending upon the demand for the article 
patented, and protection from competition insured. 
„Ruin, I presume, scarcely needs to be told that 
there are monopolies and monopolies, some secured 
by legal enactments, others by casual circumstances 
over which we have full control; and the special 
monopoly in land, which gives to individual posses- 
sors the right to do with a limited commodity as self- 
interests or fancy may suggest, irrespective of the 
interests of others. 

Perhaps Ruin would understand the nature of 
such a monopoly as this if he were to visit some of 
Sootland’s fairest glens and straths, by the Highland 
Dee or the dashing Spey, where 3 deer multiply 
instead of men, and royal stags dot the hill-sides in 
the places where pleasaut and comfortable cottages 
ought to be. Or let him pay a visit to some of our 
little towns and villages in the north and make 
inquiry respecting the price and conditions of suit- 
able lots for dweiling-housea for working men. To 
say that such lots are coveted by the working elasg es, 
or that they would steal them like the possible 
‘© broom-seller ” if they had the chance, is simply au 
impudent ineult, a kind of purse-proud language 
which intelligent workmen can afford to laugh at. 

Would Ruin” be surprised to learn that there 
are wealthy land proprietors in Aberdeenshire who 
have refused good offers of rent for the privilege of 
opening granite quarries on their estates. The 
reason given for such refusal being ‘‘ quarrymen 
sre such a poaching set, a few of them in the neigh- 
bourhood would destroy the game, and your offer of 
rent would not be equivalent to the loss.” 

Is there any known monopoly in the kingdom that 
acts with such injurious effect as this on the inte- 
rests of trade and the development of legitimate and 
valuable industry ? 

The imperial proprietors of the Higblands of Scot- 


land prefer deer before sheep that the royal sport of 
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deor-stalking may be enjoyed by a few, either being 
preferred to humanity, which, say the proprietors, 
brings with it a poor’s rate, trades-unions, and 3 
discontented and ungrateful peasantry. 

Imperialism and the doctrines of Malthus are 
strongly believed in by the landed aristocracy of our 
country. ‘They toil not, neither do they spin, 
but let them remember that ‘‘it is the last straw 
which breaks the camel's back, and that the most 
patient must find a limit of endurance. 

Pioneer. 


INCREASH OF POPULATION— 
ANTIQUITY OF MAN. 


(14752.]—I Do not wish to take up much of your 
space, but I should be much obliged if you will 
publish a few lines in reply to Mr. Steel's criticism 
of my letter. He says, 100 millions x 2,850 equal 
13 millions x 21'923.” So it does nearly, but he 
further states that the third term or 13 millions 
equals the difference between the firat term, 100 
millions, and the present total, 1.400 millions. This 
is clearly incorrect, as the difference is 1,300 
millioos, and this will make his answer entirely 
wiong. 

I 0 see at present of what use his proportion 
in, and the only way I know to get the ratio and 
time is by geometrical progression. Thus having 
the first term 100 millions, and the last 1,400 
millions, time 2,850 years, to get the rate of 
increase per century we should say 100,000,000. 
R28'5 equals 1,400,000,000, or R28} = 14; find now 
the logarithm of 14, which is 1°146128; divide this 
by 284, and the quotient is 0402153, the log. of the 
ratio per century; proceeding with this to get the 
time required for the increase from 2 persons to 
100 millions, we eay 0402153 x t equals the 


logarithm of oe Therefore, 7 6989700, the 


log. of 50 millions, divided by 0102153. gives the 
time—viz., 19.144 years; add this to 2,850, and we 
have 21,994 years as the answer. 

I was not aware of any difference betwixt 
chronological and geological man, and regard both 
as the same species, and the anceators of the presen’ 
generation. If Mr. Steel thinks differently, perhaps 
he will state when geological man ceased to exist, 
and chronological man commenced. B. Riley. 


MICROSCOPICAL—THE SPIDER. 


[14753.]—A LITTLE being—himself one of the 
most interesting creatures the microscopist can 
contemplate—is one of the best assistants the micro- 
scopist has in preparing entomological specimens. 
This most skilful rival of Mr. Norman is none other 
than the common spider, who weaves his nets in the 
mouldings of our ceilings, and establishes his decoys 
in the corners of our window panes. If we examine 
the webs woven over the windows of a store-room, 
or any other little-vsed apartment. we will find ita 
very insect golgotha. Here are the heads, legs, 
trunks, claws, wings, &c., of hosts of flies and 
beetles, all more or less dry and transparent—the 
juices, the tit-bits, having been nicely sucked up and 
carefully picked off. If provisions have been plenti- 
ful Mr. Spider becomes fastidious, and has shaken 
the bodies off his net, only taking some choice 
morsels, but if game is scarce then does he carefully 
investigate and break up the carcase ag industriously 
as perhaps the reader would disjoint a lob-ter, and 
no doubt he eats out the juices with the rapture of a 
gourmand over a marrow-bone. Shrouded by his 
nets in the lea-t conspicuous p'ace is the spider's 
parlour, an apartment lined with si-ken tapestry, 
and havirg two doors. Here he frequently draws 
in his catch, that he may more leisu:ely enjoy his 
feast ; and here his telephone lines inform him when 
the tramp of a fly is on his web, or announce the 
perplexed trumpeting of an entangled bluebott'e. 
Now there are among ep'ders certain vagabonds 
who, wasting their substance in riotous living, or 
becoming too lazy to spin, tramp about robbing and 
murdering their fellow-spidere, and respectable in- 
dividuals who build cosy parlours and become so fat 
and indolent that they neither ehake the dust off 
their nets nor yet sweep away the garbage from 
their doors, become an easy prey to those depraved, 
hungry tramps, who steal on them like thieves in 
the night. who, after feasting on the bodiss of their 
too-luxurious victims, either keep poss:s-ion of the 
cosy premivea, or, still following their vagrant 
instincts, again set off in searck of new marauding 
adventures. 

Amongst the various insccts and parts of insects 
the microscopist will find nothing to intereat him 
more than the skeletons of those well-fed untidy 
fellows, who, doubtless, have met death in the man- 
ner l suggest ; and, baving found his spider, tho rext 
thing is to close the forceps gently on it, and lift the 
bo ly and limbs gently through the web and rubbish. 
The upper plate of the body holding the eyes is 
generally detached, ard must not be left behiud. 
The next step is to put all into a vessel of turpen- 
tine, which not only makes the parts more trans- 
parent, but also rendera them toagher. If our desire 
is to mount a leg, eever it off with a pair of scissors, 
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and, laying it on a glass slip, gently brush it witha 
oamel- hair pencil. is removes all particles of dirt, 
and lays the hair in its natural direction. Next 
place it on the slide, hold it over the spirit lamp 
whilst you drop some Canada ba'sam on it, and 
having warmed the covering glass press it gently 
down.. If you have done it rightly, and got rid of 
sir bubbles, you will s a specimen wortby the 
investigation of Mr. Dallinger. 


The claws, as ordinarily prepared, are often per- 
plexing to arrange and generally appearing too dark 
in colour are here beautifully displayed, and of a 

nish tint, exactly the colour of cheap horn combs. 
may here tell what I think puzzling about them. 
I placed a chw beneath the microscope and called 
Angeline, who is eight years old, to view ‘‘ the tidy 
little spider’s comb and hair brusb.“ I told her he 
brusbed his bair like a cat with the end of his paw, 
and divided it with those nice combs she was look- 
ing at.” Her first observation was, how does he 
clean his combs ? Not to be outdone in entomolo- 
logical knowledge, I suggested that possibly he 
rubbed them one against another. I thought the 
question curious, and examined over a dozen claws 
with adequate powers, yet I did not find the smallest 
hair, the minutest particle of dust in any of them, 
even in those which I had not submerged in tar- 
pentine. Clande, who isa year younger, asked if 
tpiders ‘‘have little fleas running all over their 
bodies.” I told him I could not see beyond the 
pores) of my $in., but said I would lay the query 
fore our courteous and well-informed friend, Mr. 
Lancaster, who replies to our questions in the ENG 
LISH MECHANIC, who possibly has examined the 
subject with a 1-20 or 1-40in. If there are any 
readers who have not got in their collect on a 
spider’s claw and leg, I may say they lo-e one of 

e prettiest and most comprehensive of objects. 
Each leg is furnished with two sharp claws, which 
are divided on the one side into comblike teeth; 
between tbose long claws isa short claw, having 
but two or three teeth, and no doubt this short 
claw is a kind of thumb, and the two long 
combs are species of fingers which enable the 
creature to ph he what I may call very handy 
work. Indeed an investigation of the means of per- 
forming his labours may serve to show the brain 
power allowed to an animal. Perbaps in all 
animated nature nothing shows more talent in the 
artist than the beautiful web of the geometrical 
spider. But to return to our turpentine jar. We 
will next fish up, and divide the mandibles. They 
will be found carefully picked, and with scarcely 
more than the horny shell. This should be tenderly 
bandied, so as not to break it, or separate the 
feelera from either side of it. All must be mounted 
in balsam. The general tendency of balsam is to 
render objects more transparent, and here the 
mandible should show hollow, for, like the fangs of 
a enake, as this shark mandible closes on the subject 
a gland of poison, or at least of stupefying uid is 
preseed, and a drop flows down through this tube or 
duct, and becomes ejected through the wound made 
into the circulating system of the victim, which 
very soon stills the trumpeting of the bluebottle and 
his congeners. 

The moet interesting preparations are the eyes. 
I hope there are not ey oe require to be 
told that a common spider eight eyes, arranged 
in two rows almoet on top of his back ; they are not 
occulsrs of the boney-oomb or pepper. box variety, 
like the orbe of bees and house flies. They are fine, 
mee (comparatively large), clear, staring lenses, 
each like the eye of a bullock, but without, as far as I 
ean seo, a contracting iris or lids. However, their 
strong shiny hairs guard them, and about the back 
generally there is acrop of fine hairs, each branched 
and curious. 


As I have previously noticed the entire horny back 
with those eyes will be found separated from the 
other portions of the insect. 1 do not know why this 
is, but the thief spider is possibly an anatomist, who 
opens his brethren as we do an oyster. In conse- 
quence of the convexity of this object it should be 
tran:ferred to a cell, and if balsam be used as a 
preservative the balsam should be more than ordi- 
narily fluid. It will be found an exceedingly beauti- 
ful object, and the possessor will do well to submit 
it to the polariscope, for then, although the retain- 
ing plates do not polarize, still the lenses glow like 
jewels, and when laid over a blue and yellow selenite 
they gleam with all the opalescent resplendence of 
the rarest oriental pearls. E. B. Fennessy. 


MAGIO SQUARES. 


(14754. ]—Sincz my last I have in spare moments 
devoted some further attention to the question of 
exhausting the number of ge arrangements of 
which the square of 4is capable. I havo been using 
the following well-known method of which I have 
already given a vey Die description. Two squares 
are formed—the t of the natural series 1 to 4, 
and the second the series of ratio 4; commencing 
with 0. The rule is that these numbers are to be 
arranged so that no row, column, nor diagonal 
contains the same number twice, thus— 


123 4 0 4 812 
3 4 1 2 8 12 0 4 
43 2 1 12 8 4 0 
2 1 4 3 4 0 12 8 


Now wheu we try to form various arrangements 


CONTINUOUS BRAKES—THE EXPERI- 
MENTAL VAN ON THE BRIGHTON 
RAILWAY. 

414755. — I MENTIONED in my description of the 

experimental van on the Brighton Railway, page 371, 


in conformity with this law, we soon perceive that | that certain modifications were to made in the ap- 


in the case of the square of 4 the positions are very 
limited. Take the figure 1, for instance, and we 
find that, discarding reversals, there is only one way 
of placing it in the square so as to avoid entering it 
twice in the same row, viz. :— 


A 
| 
| 


1 


1 


os 
E 


Hence, when we come to work out the possible com- 
binations, we fiud they are but 6, viz. :— 


128 4 13 2 4 142 8 
3 4 1 2 2 4 1 3 2 3 1 4 
4 3 2 1 4 2 3 1 8 2 4 1 
2 1 4 8 3 1 42 4 1 3 2 
1 2 4 3 13 4 2 148 2 
4 3 1 2 4 2 1 3 3 2 1 4 
3 42 1 2 4 3 1 2 3 4 1 
2 1 3 4 3 1 2 4 4 1 2 3 
With their cor nter parts— 

0 4 812 

812 0 4 

12 8 4 0 

4 0 12 8 


In using these arrangements to form perfect 
squares, it will be sufficient to confine our attention 
to so placing the pairs that all the 0’s in the one 
shall not be added to all the 1’s in the other. Thus 
the pair of similar construction will give— 


paratus. There alterations have been completed, and 
are found to be great improvements. The two ends 
of two of the carrying springs are now attached to 
levers acting upon a water-pressure diaphragm and 
cylinder; the pressure is then recorded by means of 
a Richards indicator, thus showing the effect upon 
the springs when the brake isapplied. Six indicators 
are now used. No. 1 records the angular or tan- 
gential strain upon the brake blocks. No. 2 the 
motion of the carrying springs of the van. No. 3 
the force which is applying brake blocks against 
the wheels. No. 4 the strain or pull upon the draw- 
bar of the van. No. 5 the speed of the van, the 
motion being derived from the leading pair of 
wheels. No. 6also records the speed of the van, but 
the motion is derived from the trailing wheels. The 
use of a separate indicator for each pair of wheels 
is that in some of the experiments the brake is 
required to be applied to one pair of wheels only, 
and the indicators tben record the effect upon the 
braked and the unbraked wheels. f 

On Monday morning, July 22nd, Captain Galton 
resumed his inquiry. The engine Grosvenor, No. 
151, left Brighton at noon, with the experimental 
van, in which were Captain Galton, Mr. Westing- 
house, Mr. Stroudley, and a few other engineers. In 
the ran from Brighton to Hastings and back a 
hundred and twenty-two experiments were made 
and diagrams taken. The whole of the stops were 
very satisfactory, and much valuable information 
was acquired, but unfortunately at the close of the 
day’s proceedings one of the extension rods bent. A 
new and stronger one was at once subetituted, and 
the experiments were continued throughout the tbree 
following days—July 23rd, 24th, and 25th. 

The result of the whole of the experiments con- 
elusively proves: 

lst. That the application of bra kes to the wheels 
when skidding is not produced, does not appear to 
retard the rep.dity of the rotation of the wheels. 

2nd. When the rotation of the wheels falls below 
that due to the speed at which the train is running, 
skidding takes place instant 


ly. 
Al 2 3 4B AQ 812 4 1 10 15 8] 3rd. The resistance ERRE f by the brakes pressing 
3 4 1 2 4 12 8 0 7 16 9 2 upon an unrkidded wheel is far greater than that 
+ — | caused by a skidded wheel. 

4 3 2 1 8 0 412 12 3 618 E presents) ream R 97 hes pirer di 
much higher than tbat requi 0 m ski > 
a B12 4 0 8 1454n 5th. Daring the moment ef skidding the retard- 
ing force increases to an amount much beyond that 
412 8 OA 51411 4 which prevailed before the skidding took place ; but 
0 8 12 4 31213 6 as soon as the wheels skid the retarding force falls 

Ditto + — | down to far below what it originally was. 
12 4 0 8 16 7 2 9 on apparatus upon the apanta yen Ano 

n arran so that the pressure of air in 
a ces brake Ante hae be = parece pio rtion er 155 
ressure which forces the brake s against t 
8 0 412 B 9 2 716 wheels. Pint actual brake-block pressure is esaet 
g one hun times the pressure per square inch in 
Ditto + oe we ee the brake cylinder when the brake is put on. There- 
f 0 8 12 4 41114 5 fore, if the gage recordi 8 pressure of air 7 
12 is applying the brake as per square inch, it is 
412 8 0A 6 13 3 at once known, that each brake block is being foroed 
Fad at oe inst the wheels with a force of 8,000lb. In the 
B12 4 0 8 13 6 3 12 22nd experiment with an air pressure of 60lbs., or 
8 0 412 11 4 5 14 6,000lb. upon e ach brake block, at a speed of 40 
Ditto + -> | miles an hour, the 6, OO0lb. was unable to cause the 
> isle 1 5 ts which followed that wh 

oe e experiments which Tollo prove when 
a 0 812 4 2 9 16 72 train is rannin at a very high speed the pressure 


That is to say, each pair gives four magic squares. 
Now, as from the two sets of six squares we can 
form thirty-six couples, we see that here we have 
the key to 36 x 4 = 144 magic squares. i 
appears to be the entire number which can be formed 
in strict conformity with tbe rule, but a great many 
other forms can be obtained. 

I have made use of a card with squares cut out 
for the places of one figure, thus— 


which I have found of use, as by reversals it suits 
for each figure. If such a card be applied to the 
above diagrams, the natural numbers are found to 
follow in regular order as marked, and the same I 
bave found to be the case in the other groups of 4 
squares formed by the superposition of one pair of 
diagrams in each attitude. 
Leeds. J. G. F. 


upon tbe brake blocks should be very great, and 
also that to obtain the best results and avoid skid- 
the wheels, the brake-block pressure should be 


ding ) 
his | gradually reduced in exact proportion to the dimi- 


nishing speed of the train. The idea held by some 

raons that at high speeds the coefficient of friction 

tween the wheel and the rail is less than at low 
speeds is proved to be incorrect. At a speed of 60 
miles an hour the pressure of air in the brake 
cylinder required to be nearly 901b. per square inch 
before the wheels could be skidded. The moment 
the wheels did ekid a pressure of air ef only lb. 
per square inch sufficed to keep them ekidded. The 
result of these latter experiments is that the brake- 
block pressure should vary iu the same ratio as 
the speed of the train, and also that an air pressure 
of about 6 to Sib. will suffice to bold the wheels 
skidded, uo matter what the velocity of the 
train is. 

Some experiments were also made to show the 
(ffect of putting the brake fall on so as to skid the 
wheels, and then releasing it. The result is that if a 
train is ranning at a high speed and the brake is 
applied with sufficient power to skid the wheels, and 
then is taken full off, the wheels will continue to 
skid for some moments, even after the brake is full 
off, and then tbat they will slowly attain to the 
velocity due to the speed of the train. On the 25th 
of July the experimental van was fitted with one 
eet of wrought-iron brake blocks to one pair of 
wheels, the other pair having the four cast-iron 
blocks. The wheels were then skidded, when it was 
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found that the effect of the wrought-iron blocks was 
very great, but on examination it was shown that 
the wrougbt-iron brake blocks bad torn small pieces 
out of the tires, while on the other band the cast- 
iron blocks did not do any damage to the tires, as 
they were left quite smooth. 


If the co-operation of the different railway com- 
panies can be obtained, Captain Galton proposes 
to fit the cylinders, or sacks and brake pipes, of 
the various continuous brakes at present in use, to 
the experimental van. 


By this means every information will be agcer- 
tained, and the relative merits of the different brakes 
conclusively proved. 


Another point which is receiving great attention 
is that of the vis viva of the wheels themselves. 
When a train is running, two distinct operations 
have to be performed by the brakes before it is 
stopped. The first is to arrest the forward motion 
of the train; and the second, to arrest the vis viva 
of the revolving wheels. 


The vis viva of a railway wheel is equal to that 
which would accumulate in a body of the same 
weight, moving at a specd, equal to that of the 
circumference of a circle revolving at the same rate 
as the wheel, and having a radius equal to the 
vheel’s radius of gyration. 


When running at 60 miles an hour, or 88 feet per 
second, the vis viva of each wheel will be found to 
be very nearly 54,000 foot-pounds. As the vis viva 
varies with the velocity, it will be seen that it has 
to be calculated, for every experiment made. I am 
very glad to have heard that Captain Galton intends 
to try some experiments by running the trains upon 
rallel lines, as I mentioned in my last letter, page 

o2. A few days running of trains, side by side, 
would settle this difficult brake question. 


Such a trial would show at once to all observers 
which brake was the best, far more conclusively 
than by separate trials. 


August 15th. O. E. 8. 


DEEP-SEA SOUNDING. 


(14756. }—A LETTER (14090, p. 550) signed R. J. 
Leckey,” and dated from ‘Scientific Club,“ has 
just attracted my attention. In it the writer falls 
foul of a paragraph at page 529, which gives a short 
summary of the principal results of a line of sound- 
ings taken by Commander W. S. Schly, U. S. N., 
from Africa to Brazil, via St. Helena, because he 
thinks that the term abrupt used in it tends it 
mislead. The passage in which the obnoxious word 
occurs is, after leaving the coast of Africa there 
is an abrupt descent of 900 fathoms in the firat 60 
miles, deapening up to 3,000 fathoms ina distance 
of about 700 miles.“ Now I think that this is not 
at all calculated to mislead any one who reads it, or 
as to form a distinct idea in their minds of what it 
means. The idea which it is calculated to convey 
seems to me to be this : in the first 60 miles there is 
a descent of 900 fathoms—that is at the average 
rate of 15 fathoms in a mile, or in 880 fathoms, or to 
go farther 1 in 58°66, as Mr. Leckey accurately 
calculatee. It also, I think, conveys the idea that 
somewhere within that distance of 60 miles from 
shore the descent is more abrupt than that average 
rate, and that then in the next 640 miles or so tho 
descent is about 2,100 fathomg— that is at an average 
rate of 3°3 fathoms in a mile, or about 1 in 268. By 
what. mental process Mr. Leckey comes to the conclu- 
sion that the term abrupt is applied to the latter 
rate of descent I cannot conceive. The plain mean- 
ing is, that this latter rate is the very reverse of 
abrupt, and that the descent in the first 60 miles 
from shore is relatively abrupt, in comparison with 
the much slower rate of descent after that distance. 
Though some American scientific and soi-disant 
scientific men are undoubtedly rather fond of high 
faluting, in common with some of their con- 
fieres’’ at this side of the Atlantic, the scientific 
officers of the United States Navy are, asa body, as 
little open to that imputation as any body of 
scientific men in the world, not even excepting the 
“ Scientific Ciub.” Mr. Leckey winds up bis letter 
with the aphorism, ‘‘truth invariably defeats its 
object.” But, though he evidently thinks this ex- 
ceedingly wise, and intends it to be very telling, I 
cannot form.the lenst idea either of its meaning in 


REPLIES TO QUERIES. 


— — 


„% In their answers, Correspondents are re- 
ectfully requested to mention, in each instance, 
the title and number of the query asked. 


33079.]— To Watch Jobbers (U.Q.).— Will 
mateur,“ who replied on page 555, give details of 

the tool he mentions, as the material shops I deal 

me know nothing about such a tool >—CouNTRY 
OBBER. 


(33151.]—Drying Oils.—One meaning of the word 
remove is undoubtedly ‘* to cause not to be,” but it 
is not the most usual. I don’t think any one would 
have taken this to be S. L.'s” meaning. There 
are substances of a fatty character in oil which 
“ driers” precipitate, and the removal of these (I use 
the word in its more general sense) should, theoreti- 
cally, make the oil dry better, and I think that oil 
deprived of these substances does actually dry a 
little better; but I thought S8. L.” meant to 
credit this action of ‘“‘driers” with the whole 
improved drying power of boiled oil over raw. If 
litharge is added to oil it makes the latter dry. If 
it is abstracted it causes it not to dry. Does 
“S, L.“ hold that the presence of litharge causes 
the removal of the non-drying properties, and its 
abstraction their return? Can he explain the oil- 
drying theory more fully ? Copperas and umber are 
driers, yet I don’t think the former dissolves at all, 
and the latter but very partially. Any information 
on this obscure subject will be very intercating.— 
DANDIE DINMONT. 


33156. —Cupola.—I am very much obliged to 
«F. W. S.“ for his answer to my letter, containing 
advice as to where I may obtain so much useful 
information. The cases he quotes would indicate 
considerable room for improvement in the manage- 
ment of the cupola (judging from my own results), 
and would also show what I have all along thought, 
that no particular attention has been paid to the 
economical working of thecupola. Of course, in my 
last I only gave the theoretical amount of coke 
necessary to melt the iron. The extra coke must be 
added that is necessary to melt the ash and lime- 
stone, and to provide for the waste beat passing up 
the chimney. Still, I am of opinion that with hot 
blast, say at 500° F., we ought to do with much less 
coke.—CUPOLA. 

[83156.]—Cupola.—I think that the amount of 
metal you melt in your cupola in proportion to the 
coke used is rather satisfactory. I should like to 
know your authority for stating that Carbon 
develops 12,906 units of heat in combustion to CO,, 
and that cast iron requires 478 units to melt it.” 
In the foundry I am connected with we tested the 
last truck of coke we used, and found we used 
4ewt. lqr. 3lb. of coke to the ton of finished castings. 
Our cupola is about 28in. diameter for about 5ft. 9in. 
in height, and then is enlarged to 42in. diameter for 
about 7ft. in height. Our tuyeres, 2 in number, are 
situate 30in. from bottom, and are 6in. diameter; 
we use a Root’e blower (No. 4).—J. C—Y. 


{33368.|—Hay Fever.— Be hay fever what it may 
I think that F. W. S.“ may congratulate himself 
upon the phase of development on which it has now 
entered as likely to obviate some serious trouble in 
the shape of heart disease, which would have been 
the most probable result not far in the future. All 
he can now do is to let the elimination of this 
‘stringy phlegm ” have its course, as any attempt 
to stop its flow would be followed by some very un- 
pleasant consequences in the shape of permanent 
bronchitis, or worse. Act upon the throat as much 
as possible by gargling night and morning, as well 
as at frequent intervals, with the chlorate of potash 
solution, and having some alsoin a bottle, from which 
you sip it in a few drops, just sufficient to be 
absorbed by the tissues in passing down tbe throat. 
This will facilitate the separation and passage 
upwards of the fibrinous sceretion, which bas a 
tendency to become again plastic on contact with 
the air in respiration. and it is this replasticity which 
is the bronchitis. Where the standard of animal 
heat is very low, so that the secretion ‘‘ sets” as it 
issues upon the cell walls of the Jungs, then it is the 
“ spasmodic asthma“ described by C. F. Tootal. 
The solution of this fibrinous matter absorbs a great 
amount of heat, which is rendered latent in the 
process. As few persons have any excess of this 
important vital principle, ithas to be withdrawn from 
the body, for which digestion, tranapiration, and 
other important functions apon which the health of 
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the abstract or of its application in the present in- the body dependa, have to suffer. If this be felt, 


stance. 


Would not the old Magna est veritas et | recourse must 


be had to some “ pure” stimulant in 


revalcbit ” be more to the purpove, or oven Ara aid-that is, some remedy which creates the heut by 


onga—vita brevis of Dr. Butts? 


Augost 13th. G. J. H. 


Internal Magnetism.— M. J. M. Gangain, from 
experiments upon steel tubes and nuclei, concludes 
that tbe changes of magnetism which are produced, 
under the influenee of hent, in a solid steel bar, do 
not differ from those which are produced, under tbe 
same influence, in a system composed of a tube 
and a nucleus. Both seem to depend on the inverse 
magnetism developed by the mutual reaction of 
consecutive layers, either of the bar or of the 
system, 


the decomposition of its own elements, and not by 
astringing (condensing) the tissues themselves, and 
so setting free this latent heat. This is merely 
“ robbing Peter to pay Paul.” And as Peter always 
insists, with more or less pertinacity, for the return 
of his due, it is generally the source of much after 
uneasiness and disturbance in the house (of life). 


a considerable amount of what should have been 
excreta during that period. With me the “ grand 
effort” occupied 8 months, and I am just finishing up 
what has been a loathsome case of skin disease 
which has taken me 18 menths. and that the t 
attempt. As to quinine, it affords no pe 
benefit: it merely reproduces the concretion, thus 
palliating the symptoms by consolidating the disease, 
to reappear with greater force at the next season. As 
to the paraffin, it is said to be held in high estimation 
by the Seneca Indians for rheumatism. Under the 
name of Petroleum, Oil of Peter,“ it is described 
in the New London Dispensatory,“ of Salmon 
(1682), as of wonderful power in comforting an 
supporting the nerves,“ And the rectified spirit is 
„good for wounds, boils, and ulcers, and mixed with 
spirits of wine, of singular use the 
palsy and numbness of the limbs, as also gont.” 
According to a correspondent of the Times it was, 
or is, the practice in the oil districts of Pennsyl- 
vania to dip a glass in the oil and drink it offas a 
remedy for all diseases. It was much in use in the 
United States army in the treatment of wounds, 
Stevenson's ‘‘ Cholera and its Cures” has it also in 
its list of remedies, and I was told the other day of 
its being so used with success. Also of the parafin 
in gout. In recommending it, in my last, for nasal 
use, I bad doubt of any possible detriment to the 
eyes, and so kept back my letter till I had tried it. 
I found in the result the deposit of a good deal of 
“false membrane in the nostrils (the fibrinous 
matter of the bronchitis in the throat and the 
“gummy secretion” of the hay fever). It caused 
no soreness, and seemed to relieve the sight rather 
than otherwise from the precipitation of the irritatory 
atoms in the lachrymal secretions. In transferri 
this deposition to the nose weare avoiding the mu 
more dangerous probability of its taking place on 
the eye, and so forming“ cataract,” or in the eye 
itself, to the risk of opacity and su uent blindness. 
These results are what I am repea hearing of as 
the effects of the lead and zino lotion recomm 

by C. F. Tootal (page 531). Let me, therefore, 
earnestly dissuade my readers from his prescription. 
Nothing will beat cold-water bathing, or pads, with 
at most a little vinegar. I never any other than 
cold water myself, night and morning 

using them hardly for 43 years, often night and day 
I found them still capable of clearly definin the dial 


of Big Ben from the tower of the Palace, 
said to be seven miles. As a rubefacient, thorolora 
tho benzoline application to the nostrils no 


be without useful collateral results as a the 
important organe of sight. I am glad that F. W. S.“ 
bas made such happy use of my simple suggestions 
already. As to rheumatism it must be remem 

that the use of rheumatism is to dissolve out of the 
solids this same fibrinous or stringy phlegm, whioh 
has to be transferred to the lungs for , elimination.” 
But ita course is beset with difficulties as well as 
„drug impediments. Interiorly it then becomes 
the source of serious disease of the heart and of other 
organs, causing indigestion, consumption, asthma, 
and (in elimination) bronchitis. In this last phase 
we can soon serve notice to quit upon it, but the 
other phases are very embarrassing. Whether the 
absorption of the paraffin may neutralise this 
humour and its coagulative tendencies, I cannot say 
till further experiment. Under these circumstances 
I should recommend its use only till the pain is 
relieved, and not push the humoral decomposition to 
completion. It may be that the oil miners are right 
in thus drinking the oil, and so counteracting subse- 
quent internal congestion. But I want further 
evidence before I can conscientiously recommend any 
such use of it. Can any reader throw any light upon 
such experience P—INCOG. 

[33396.]—Organ.—I should have answered this 
query sooner; but I thought some practical hand 
would have taken it up. As it had an answer whi 
will do querist no good, I inclose a diagram which 
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will help him a bit. Itis the C octave of a slide, 
the bottom notes being in a single row, and the 
higher notes in a double row. A slide with all the 
notes in a single row would have to be 9ft. long.— 
A. STEAD. 

[331444.]—Galvanised Iron Laundry Boilers, 
—i think “ Zino” would find a wipe with a rag 
dipped in petroleum the best thiag to remove the 
soap. ‘There is nothing like copper after all for this 
purpose.—J. S. 

[33449.]—Russian Tansy.—Some tons of this are 
ground in London every week. lt may be obtained 
of the wholesale druggists. I cannot give an exact 


i direction.—S. M. 


(33450. |—Cleopatra’s Needle.—I suppose what 
the Times penny-a-liner meant was that the centre 


‘This pure stimulus may be got from the guninenm | line of the trunnions on which the obelisk will tarn 


(or lignum vitæ,” as it got named for this property), 
the formula for the compound decoction of which I 
gave in a former letter. ‘This is safe and simple. It 
will also be found in the enca. This is the line of 
treatment to be adopted, which may possibly have to 
be persevered in for some time, as the continuance 
of such a disease for 21 years will have accumulated 


was, respectively, 28ft. from the base, and 40ft. from 
the top of the obelisk, which would thus be about 
balanced. ‘The obelisk has been cut square off at the 
base, and the pieces are for sale. I believe it is true 
that the inscriptions are to be recat or deepened, a 
perfect absurdity; and owing to the climate, the 
Syenite must be protected by a coating of some 
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transparent preparation. It’s a pratty thing to take 
much trouble over, truly.—OBERHOF. 


(33455.]—Tinning Cast Iron.—Scour it clean 
with sand, swill, and dry quick. Then dip it in the 
molten tin, the surface of which is covered with sal- 
ammoniac.—S, P. M. 


(33457.]—Plux.—I think sal-ammoniac is the best 
thing.—S. P. M. 


Jo Eronda Watch Plates.—If “H. P.” 
will look through the back volumes containing the 
porr on the Watch, and How to Repair It,“ I 

lieve he will find an answer to his query. Perhaps 
“ Seconds’ Practical Watchmaker ” could refer him 
to the page.— K. H. 

[38471.]—Rheumatism.—The best course I know 
of is to strengthen the body and system, and thus 
enable it to throw off the effects of the rheumatic 
fever and the effect it may have had on tho chest 
and lungs. I recommend J. M.” to get about a 
peund of hops (from a poiran or chemist), put 
about half a bandful of it in a teapot, and pour 
boiling water on it, as he would on tea. Let it 
cool, and then take a winegiassful of it once or 
twice a day on an empty stomach. Continue this 
till there is a good appetite. and strength increases. 
Fresh bops should be substituted, instead of that 
used, every other day. It is a fine tonic, and I have 
known it effect a cure in a case of apparent con- 
sumption.— H. O. R. 


(33488. ]-—Greenhouse.—Tf “ Nemo“ lives within 
the district of the Metropolitan Building Act, he 
will have to give notice to the district surveyer, 
build his greenhouse in accordance with the Act, 
and pay a fee of 15s. This bas nothing to do with 
crowded places, and he may place it as danreronsly 
as he pleases if the Act (the main object of which is 
protection from fire) is not infringed. He is exempt 
only provided his house is under 30ft. high, contains 
less than 12,500 cubic feet, is distant 8ft. from any 
street or alley, and 30ft. from the nearest building 
or ground of adjoining owner. If his house is over 
30ft. high, or contains more than 21,600 cubic feet, 
it must be 30ft. from the street, and 40ft. from 
adjoining owner.—PHILOCTETES. 


(33504.)—Aphides.—I may as well drop the 
boney-dew.— R. P. G.” takes exception to the 
statement that the feathery specks of white seen on 
apple trees, &c., are the aphides (Luchus laniferus) 
and not merely a product of that aphis. He says in 
his first letter, quite correctly, that if the “ feathery 
specks of white are crushed they will stain like 
cochineal ; and in his last letter he says, again quite 
correctly, that it is not the white filaments that 
stain, but the blood of tho insect. Is it not rather 
curious that when you crush the product of the 
insect you invariably get the blood of the insect? 
Wool may be said to be a product of sheep, and 
feathers a product of birds; but if in a distant 
landscape flocks of sheep or of geese produced white 
patches, would R. P. G.,“ on being asked what 
those white patches were, answer that they were 
the product of sheep or of geese, though what met 
the eye was entirely wool and feathers? At any 
rate, I would say that the white patches were sheep 
or geese, as the case might be. However, in cor- 
recting, as I believe, “ R. P. G.’s’’ answer to the 
original query, I did so because I thought it gave 
incomplete, and, therefore, possibly, misleading in- 
formation. If “R. P. G.“ had given as much 
information in his first letter as he does in 
his second I would not have written. Saying that 
the white specks in question were products of the 
apbis did not at all imply the presence of the aphis in 
them. R. P. G.,“ in his second letter, sees this, 
as he finds it neces to explain that the stain 
prodaced by crushing them is not produced by the 
white filaments, but by the blood or rather the 
juices of the aphis itself—a mistake to which the 
imperfect information 79 50 in his first communica- 
tion would be likely to lead. A cocoon is not at all 
a parallel case, as the insect which produced it muy 
or may not be present in it, besides being in a 
great many ways altogether different. I am obliged 
to “R. P. G.“ for his offer of sending mo specimens 
of the aphis; but I can procure any amount of 
them, and am quite well acquainted with their fat 
reddish-brown appearance when deprived of their 
feathery cover. Has “R. P. G.” ever watched a 
large individual walking about independently of the 
rest, in the fall glory of his snowy fleece? If so, I 
can hardly think he would call him the product of 
an aphis, and find fault with me for saying it was 
the aphis itself.—G. J. N. 

(33548.)—Multiplication.—If } x 4 is not dis- 
tinct in its meaning take 3 of J, which, I think, 
must be clearly understood. Thus, 4 of „e, itis plain | 
to be seen, means a quarter of d taken 3 times; and 
4 of 5 is equivalent to 4 bands of 5 fingers = 20 | 
fingers; which S. D. K.” will see is as good as 2 
apples x 3 oranges.—IDEM. 


(33570.)—Leamington Kitchen Range.—Lea- | 
mington and similar kitchen ranges are, when, 
properly mansged, economical, but, when improperly | 
managed, very wasteful. When the iron plate which | 
forms the oven, &c., is kept clear from soot and ashes, | 
a small fire will give all the heat necessary; but 
when coated with soot, &c., a fire large enough to 
damage the range is barely sufficient to bake a good 
joint, The outside of oven should be cleared every 
time before baking. Few cooks and fewer mistresses ! 
have common sense enough to manage a prize 
range. They make alternately a gas retort and a 


blast furnace of the range, and, after so intel- 
lectual a performance, wind up with blaming ‘ these 
fancy ranges,“ and lauding the old-fashioned grates, 
which are, in fact, best adapted for such capacities. 
It must be admitted that education in the use of 
ranges is required, and that is what fow cooks or 
mistresses acquire,—L, 


[33570.]— The Leamington Kitchen Range.— 
As far as the oven part is concerned, I have found 
this to he a most wasteful inefficient arrangement 
for baking, and it is surprising that so many thou- 
sands should be sent out annually for want of some- 
thing better; and those that have anything to say 
in its favour surely can never have given other 
cooking stoves atrial. In the first place the heat 
and flume pass over the top of the oven. So far 
good to begin with; but there is no close-fitting 
scraper fitted to keep this top clear of soot and ashes 
while the fire is alight, so that the heat has to pass 
downward through a layer of the worst possible 
conducting material, rendering the top almost nil. 
Aud in some ranges this top is covered with a 
second or battle plate, beneath which another layer 
of ashes accumulates. The side where the flue de- 
scends is also very difficult to keep clear of soot, 
and the action of heat on the bottom of the oven is 
so far lost that it is almost impossible to bake auy- 
thing in reasonable time unless a tremendous fire 
is kept up, rendering the heat in the vicinity of the 
range quite intolerable, In spite of the popularity 
of these ranges, I think their design has not been 
the work of scientific men. If the Society of Arts 
would offer a medal for the most economic and 
manageable cooking range, the efficiency to be tested 
by actual comparative trial for economy of fuel, I 
have no doubt that the successful competitor would 
secure a large demand. I have tried several different 
forms of cooking stove, and have foand nothing 
equal in economy to one named The Cottager's 
Stove,” advertised more than twenty years ago. 
This had a very large oven, in which the fire-box 
was entirely contained. This most effectually heated 
the interior, and the flame then passed over the 
top. I took one of these abroad, where fuel was 
scarce, About 3lb. of dry wood sufficed to cook a 
dinner for five persons.—F. H. WBNHAM. 


B Clock. TO IOS TEPIHANUS.“ 
—l am very sorry not to have been able to answer 
your query before, but have been ill. The magnets 
of my own clocks are about 2in. long, of zin. iron, 
annealed in charcoal; the poles are very slightly 
convex, and the armature has a piece of thin oiled 
silk attached with sbellac, to prevent the magnet 
holding it after the current has ceased flowing. The 
magnet-arms are covered with paper, and wound 
with 7 or 8 layers of No. 24 cotton-covered, and the 
whole soaked in paraffin. I suppose you know the 
paraffia mentioned is the ordinary solid white 
paratin, costing eighteenpence per Ib.; paraffin 
candles should not be used, as they are (or may be) 
adulterated with stearine, tallow, or some such stuff, 
which may corrode the copper. It is convenient to 
join the outer ends of the two coils together, as 
there is then no danger of the inner ends coming 
undone, and if they break off close they can be 
unrolled a little, while the bungle of twist is avoided, 
and with it the risk of the tightly-twisted wires 
touching metallically. I never used reels on any 
magnet : there is first the treuble of turning them, 
then they waste valuable space next to the iron, 
and it is very dificult to secure the iron of the 
magnet effectively without crushing the reels up. 
Pegging with wood is, of course, no use; while, on 
the other hand, the other way takes half an hour to 
wind, and is entirely satisfactory when done. About 
half a pound of wire will be more than enough. 
Your circuit wire is much too thin; 16 or 17 would 
be better, but of course itis only a question of more 
battery power. With such a circuit of 24 I should 
suppose 7 or 8 Léclanche’s would be necessary; but 
I am not so in love with the Léclanché as I used to be. 
After trying all sorts of variations, I now use pint 
glass vessels containing 6 per cent. sulphuric acid, 
and zinc about 12 cm. by 2, half surrounded by 
platinised silver of twice the width, bent into a third 
of a circle. Once a month I change the acid, lift the 
combination (arranged on a strip of wood) out of 
the old jar into a fresh one, empty. and refill the old 
and replace with it the next cell. Every other month 
I replace the zincs, which are fixed in clamp screws 
faced with platinum, and protected from anv of 
the solution carried up by the escaping gas. Take 
care that the silver gets no mercury on toit. I 
should think 6 of these cells would work your fine 
wire line: but, anyhow, I would use them—the 
Léclanché’s are such a nuisance to recharge, espe- 
cinlly the bought ones, and so dirty; the solution 
creeps over the sides and the power decreases after a 
time. It is very well to say that they are put 
away in a cupboard and there is an end of them.” 
There is not an end—the solution rans over, or dries 
up, the dust and crystals clog the manganese and 
form a film over the zinc, and, more than all, the wet 
floor wastes two-thirds of the power. Keep the five 
or six cells of Smee in a case with a glass front, 
paraffin the top of the glass vessel (heating the glass 
first) if the solution creeps up, and don’t let the 
parafiined wood bar that holds the plates get erystal- 
lised over. Another thing is that the Léclanché 
boasts of its considerable electromotive force, nearly 
half as much again as that of the Smee, but says 
nothing of the tremendous resistance of its porous 
cell, stony manganese, and saline solution. So much 
for that. After writing the letter in Vel. XXIII. 


T was still troubled occasionally by a skip of one of 
the clocks. I thought of thecondemnation awarded 
to electric clocks by electric authors, and felt 
inclined to give it up; but observing that a great 
improvement followed the lengthening of the timo 
that the current is allowed to flow, and not being 
able to lengthen the time any further on account of 
the recoil of the old eight-day, I made a clock in 
which a uniformly rotating seconds’ arbonr drives an 
endless screw and conical pendulam—that is, a 
pendulam swinging (nearly) in a circle; by this 
contrivance I can give any desired length of ex- 
posure” without fear of a donble contact being made. 
Of course the current is all round the circuit the 
moment the points touch, but the armature requires 
an appreciable time to overcome its inertia.“ or 
natnral laziness. One second, however, is ample to 
avoid any chance of failure. I intend shortly to 
make a clock with a chronometer escape and a 
remontoir (which latter drives a heavy contact 
without any jerk or inflnence whatever on the escape- 
ment), in order to avoid the dust and fluff that clog 
the present one, which is too large to go under a 
giass-case, as the escape-wheel has 42 teeth and tho 
pendulum revolves 42 times a minute, and is, there- 
fore, just half a metre long. I shall continue the 
subject shortly.— IosTEPHAN Us. 


pea cen Bogie Engi nes.—I beg to 
inform “ W. E. H.” that the Midland bogie engines, 
Nos. 1,312 to 1,821, made by Kitson and Co., Leeda, 
1876, are 6ft. 6in., and Nos. 1,327 to 1,346, are 7ft. 
made by Dubs and Co., Glasgow, 1877. Dubs an 
Co. have also constructed for the Midland this year 
Nos. 1,357 to 1,376, goods engines, with patent steam 
brakes. The Midland are now building in their 
new erecting shop at Derby (which is the lergest in 
the United Kingdom) about 20 bogie tank engines, 
numbering from 1,377, all fitted with steam brakes. 
— ENGINEER, Derby. 


(83581.] — Midland Bogie Engines. — Many 
thanks to Passenger for setting me straight 
about the changed numbers. Can he say what sort 
of engines (if any) have taken the place of 1,250 and 
ran Ftieh have now become 1,280 and 1,281 ?— 


(83591.]—Swiss Crayons.— The art of Paint- 
ing and Drawing in Coloured Crayons,” by Henry 
Murray, published by Winsor and Newton, contains 
oe information that Water Colour desires.— 


33595.]~-Leyden Jars.—The probable cause of 
failure is that the glass is perforated in some part, 
or the jar was not dry when being used. First well 
ary the jar before a fire, then wipe it well with a dry 
silk handkerchief both inside and out, then charge 
it, and test for spark at once with the discharging 

. If you get a spark at all, the jar i 
right; if no spark, don't trouble any more with 
them, but remove the foil both from the inside 
and out, and keep it for some other jars. About 
the best jars you can have are the flint sweetmeat 
jars with wide tops. Don’t use corks, but have a 
a rod of brass or piece of tube to go to the bottom of 
jar, and have it soldered to a plate. This can be 
cemented into bottom of jar with plaster of Paris. 
Then line the inside of jar neatly, and the outside 
should be covered neatly to within 2in. from the 
top.— W. J. LANCASTER. 


(33598.|—Three-Cylinder Bngines.—1. The 
theory of single-acting engines, applied to the three- 
cylinder class, would be perfectly correct, providin 
thera were no dead centres or other mechanical dif- 
ficulties to contend with. 2. If it were possible to 
arrange the ports of the piston-valves, or to have a 
separate valve motion, so as to cut off steam at any 
portion of the stroke, these engines would be as 
economical as an ordinary double-acting one, with- 
out, as A Mechanic” justly observes, the dis- 
advantage of knock or thump in the bearings. This 
is a great advantage in the case of these engines, 
for I bave known one to be fitted with phosphor 
bronze bearings, and after working for five or six 
weeks bas had from three-sixteenths to a jin. play, 
and it has even then worked with tolerable ap 3. 
A small amount of back pressure would, no doubt, 
be beneficial, considering the great velocity at which 
these engines work; but the large amount that they 
actually bave is due to the pistons acting as their 
own valves. If the pistons were so arranged as to 
reduce this back pressure the inevitable result would 
be that they would begin to exhaust before oom- 
pleting their stroke,—No SIGNATURE. 


(38600.]—Expansion.—The simplest way to cat 
off steam at } stroke, without interfering with the 
exhaust, is to add another eccentric and a plate to 
slide on back of main valve, which will require to 
have a port at each end. The main valve should be 
made to cut off steam at § stroke if the engine runs 
over 300ft. per minute; if under that speed, at 4. 
The cut-off plate should close over the main valve 
ports at the point required. To make the engine 
automatic connect the cat-off valve with the governor 
by any suitable means, when a throttle valve will 
not be required.—LANCASHIRE FITTER, 

83625. Boat Building. —In my reply on page 
558, line 18, for by read lug. —GIICRACEK. 

fe — Boat Building. — Many thanks to 
„ Gimcrack, for his extremely lucid answer. I now 
venture to trouble him further. The boat he de- 
scribes would certainly be a capital one, and as tight 
asa bottle, but I fear the quantity of white lead 
used woull make it beth heavy and expensive , 
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Would it be possible to build a tight boat without 
the two skins? Since sending in my query, I have 
thonght a raking mast stepped very near the stem, 
and fitted with a leg of mutton sail and boom, would 
be handy. A small jigger aft would insure a very good 
weather helm. Gimerack only mentions two 
templates. Would this be better than three? My 
idea is to have the centre board working on a pivot 
with a rope leading aft to haul it up by. Will 
“ Gimerack ” kindly answer these questions, and 
oblige—W.A. R. 


[33628.]—Diving.— When a man dives he makes 
an effort to keep his arms fixed in the most natural 
and convenient position. If his arms were left to 
dangle listlessly he would not only present a ridicu- 
lous figure, but could not contro! his course in the 
air. He would probably fall into the water sideways 
or turn an involuntary somersault, and when under 
water he would be helpless to steer his course for 
some seconds, or until he had brought his arms for- 
ward to enable him to make the necessary strokes. 
A man, therefore, places his hands above his head in 
diving— (I) Because he can't well help doing so, any 
more than a dog can help using his tail to steady 
his course when running. It is natural to do so. (2) 
Because in that position he is ready the instant he 
entered the water to steer his course, and to control 
his motions. (3) Many other accidental but second- 
arily important conveniences follow also, some o 
which Law Student has enumerated.—SERENDIB. 


[33632.]—Blectricity.—I am sorry I had for- 
gotten to answer query 33173, and now hasten to do 
so. Cut up 20 plates of carbon, 2in. long by lin. 
wide and tis. thick; cut up an equal quantity of 
zincs, then mount them in couples, with a brass 
casting or a thin piece of brass bent round so as to 
hang on the edges of the cells. The 20 couples, when 
done, will require 20 cells; and these can be made 
out of guttapercha. Make first one long cell—long 
enough to hold the lot—and then make guttapercha 
divisions to go between the couples. Thus you will 
have 20 couples, and, by having them all screwed 
to one long rod of wood, it will be easy for you to 
lift them out when notin use. The cells should be 
charged with sulphuric acid, 1 part; sulphuret of 
mercury, 4 part; water, 20 parts. Two wires should 
be attached to the terminals, and should be con- 
nected to two tubes having carbon blocks in them 
or sponges—the former preferred. One of these 
should be applied to the back of the neck, in the 
hollow just below the projection in the occipital 
bone—the other should be moved over affected parts 
slowly ; and this should be done every morning and 
night, about a quarter of an hour each time.— W. J. 
LANCASTER. 


[83689.]—Spectacles.—I am afraid ordinary spec- 
tacles not be of much use to you. You have 
already consulted an oculist and several physicians, 
and apparently have received no benefit; then you 
insert a query, thinking to get the relief you have 
not yet obtained. Now, can you give me an answer 

the following queries:—1. How long have you 
suffered from this weakness? 2. Can you account 
at all for it from any illness you remember? 3. Has 
your employment been such as to cause a strain of 
any kind? 4. Will yon tell me how far you can 
read this answer away in daylight, and how near 
with, first the right eye, then the left, then both 
eyes, and when the print is held perpendicular? 
urn the paper round while looking with each eye 
(after measuring), and note whether the print 
appears brighter in any particalar angle. In the 
meantime don’t use any eye lotions or wear coloured 
glasses of any kind, but bathe your eyes night and 
morning with lukewarm spring water, gradually 
cooling it until it is quite cold. Bathe them for ten 
minutes or so every morning, and five minutes at 
night.—W. J. LANCASTER. 


[83639.]—Spectacles.—I trust my experience may 
be of use. Asa boy at school, when trying by the 
light of a tallow candle to make up for hours lost at 
pisy, sight used to failme. Some years later, plan- 

rawing by day, and a necessity for burning mid- 
night oil, again warned me that there was something 
wrong with my eyes. In the field my eyesight was 
almost very good; but about this time, in practising 
for a rifle match, I found the left eye served me 
best, and took to firing from left shoulder. At 
30 years of age 5 g even by day was 
difficult, as after ing a few lines dimness would 
come on, and a short rest be necessary. At 33 I 
resolved to try at a competitive examination for 
special employment, and for 16 working days had 
read for at least 10 hours daily. The straggle was 
hea oy koopiag. my eyes 1 fixed on a 
page the ness wo gradually disappear, an 
could once more read, but the book seemed much 
further off, and the print very small, though quite 
clear and distinct. Any interruption, or sometimes 
the careless turning over of a page, would necessi- 
tate a short rest and afresh struggle. Spectacles 
had the effect that “Optics” describes, and it was 
better to do without them. Though successful at 
the examination, I found it impossible to carry 
on the studies which had to follow, and in the year 
1869 I went up to London to get the best advice 

ible, but witbout any real hope, as 6 years before 
had consulted a leading oculist, who, after the few 
minutes he could spare me, said there was nothing 
to be done but to spare my eyes as much as possible. 
Messrs. Carpenter and Motley told me that the 
gentleman I wished te see was out of town, but 
strongly advised me to go to Mr. Carter, who at 
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that time was not mach occupied with private prac- | cocoa (called chocolate), chops (cotelettes) 


tice. I went, and after a most kind, patient, and 
exhaustive examination, lasting near two hours, he 
said that a slight paleness or want of colour in the 
right eye was the only abnormal condition he could 
discover, and that he could only conclude from 
certain practical tests he had made that if I used the 
left eye only with a slightly convex glass—No. 18, I 
think—I should be able to do all ordinary work. I 
am sorry to say I went away unbelieving, thinking 
I had already tried using one eye only, but I bought 
the glasses at Carpenter's, having the sight glass 
duly darkened. Seated in the train with heavy heart 
I bought a Standard for the fatal experiment. I 
read a few lines—no dimness, all was clear, and so 

leasant ; a few more, and then my hand shook, my 
brain seemed to whirl, I was altogether in a 
strangely excited state, seeing every letter of the 
smallest print, bat not understanding a word. Hope 
and visions of the future sprang from each word, 
which want of brain poweralone prevented realisation 
of. In a year I had to use a slightly stronger glass, 
and now have one of 10in. focus for left eye only, 
leaving the right eye quite uncovered. The failure 
of my sight was not due to different focal lengths of 
the eyes, nor to weakness of the muscles called into 
play when the sight of both eyes is, as it were, con- 
centrated on a point near them, but apparently 


f | from strain entailed on left eye by the false image 


or outline of every object as seen by the right eye. 
1 found in trying to read unknown words with right 
eye alone, that small portions of each word looked 
at were really not seen except by moving book or 
eye; and consequently double lettera—double “s’’ 
especially—always puzzled me.—C. H. B: 


(33652.)—Means of Determining Tempera- 
ture of Iron Cylinder.—I must know the tem- 
perature you wish to obtain before I can give you 
the information you require. Let me know to 
within, say, 20°, and I will tell you how to proceed. 
— W. J. LANCASTER. 


1 B does A. F. Parish want to 
kill his bees, when he can easily take the boney, and 
still save them? And, if the season has been no 
better in England than it has been here, they will be 
worth much more than the honey. If he will send 
me his address I will write to him, and give him a 
few hints as to how to remove them and put them 
into hives. I have removed them from sorts of 
places, including hollow trees, holes in walls, roof 
of a house, down a chimney, and never had any diff- 
culty. They will return to a place where they have 
once been, and I always do all I can to induce them 
to do so. Let me know if you have any hives, if so, 
what kind? Can you get at the bees easily, and how 
are they situated F and make it a rule never to killa 
bee. I could hardly give you instructions in a letter 
to these pages without knowing more particulars.— 
H. ATHARLEY, Carnota, Alemguer, Portugal. 

(33663.]—-Btching on Copper. Etching and 
Etchers, by P. G. Hamerton (editor of Portfolio) 
Macmillan, 1868, is a comprehensive work on etching. 
It contains many illustrations. There was a cheaper 
edition issued in 1875, I think. All information 
about it can. of course, be obtained from Portfolio 
Office, 54, Fleet-street, London. The Art of 
Etching on Copper, by Alfred Ashley, Illustrated. 
London: J. and D. A. Darling, Bishopsgate-street. 
This is a short but practical treatise on etching. The 
names and addresses of persons supplying everything 
necessary to the practice of the art is given in this 
work. Spoiled plates can be replaned several times 
if necessary, ata small cost. I sbould think it would 
be advantageous to see examples of the work of the 
best etchers of the day in such police sons as 
L'Art, L'Eau Forte, and the Portfolio.—R. O. 


(33667.)—Marine Engines, —‘' B. A. H.” should 
study well Reed’s ‘‘ Engineer's Handbook. Main 
and Brown on the Steam Engine,” and Ainsley's 
Guide to the Board of Trade Examinations.“ 
WEAR ENGINEER. 


e Copying Mouldings.—The profile of 
mouldings may got by pressing a strip of sheet 
lead against the moulding, and then carefully re- 
moving the strip toa sheet of paper, and tracing the 
form with a sharp-pointed pencil.—GIMCRACK. 


(390/0 | Working Men at the Paris Exhibi- 
tion.—The cheapest yl to Paris is by way of 
London, St. Katherine Wharf, Boulogne, and Nor: 
thern Railway of France, 28s., there and back. Next 
cheapest is vid Newhaven and Dieppe, from 
London Bridge or Victoria, 30s., there and back. 
Next via Folkestone and Boulogne, 31s. 6d., there 
and back—all third class. The ‘first route is the 
slowest, and very rarely enables the traveller to 
arrive in Paris before dark. Fora week's stay the 
best part of the city to lodge in would, I think, be 
near the Northern Railway terminus. A party of 2 
or 4—one of them speaking French with tolerable 
flaency—would get a lodging, even in Exhibition 
time, for, say, 2 francs per bed per night—near the 
the sky certainly ; but as very little time need be 
spent in the lodgings, and one or two ascents per 
day suffice, this does not matter. All about Paris 
yellow bills hang at the doorposts, with the inscrip- 
tion Chambre meublée a louer —this means fuar- 
nished bedroom to let. Appartement à louer“ 
means a set of rooms, often with cooking accommo- 
dation, to let. Service—that is, bed-making, &. 
is generally extra: the price should be bargained 
for. Meals may be got everywhere. The crême- 
ries correspond nearly te London coffee-shops in 
prices as well as in the provisions supplied, Coffee, 
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„ steaks 
boiled beef (bonilli), and beef broth 
(bouillon). Dining-rooms at all prices abound—the 
price affiche is posted up. Everywhere the waiter 
expects his penny per head; if more than 2 francs 
are expended twopence—that is, 10 and 20 centimes. 
The 10 and 5 centime pieces resemble and correspond 
nearly to our penny and halfpenny, and. indeed, pass 
as freely in London as in Paris, and vice versa. 
Omnibuses travel all over Paris; fare outside 15c- 
—three-halfpence—inside double. Get, at one of the 
stopping places, am omnibus guide, 30c., and study 
the routes. Five days’ sight-seeing would allow one 
day for the Exhibition; one day for the Louvre, 
Notre Dame, the Morgue (behind Notre Dame), the 
Law Courts (Palais de Justice), Sainte Chapelle, 
and the Luxembourg Palais ; one day for St. Cloud, 
Sèvres and Versailles, taking the river steamboat to 
St. Cloud, walking through the park to Sévres, 
taking rail thence to Versailles, and rail back to 
Paris in time for late dinner; one day for the other 
museums (Cluny, Artillerie, Arts et Metiers. &.) 
and charches—St. Etienne, Magdalen, Pantheon, 
Chapelle Expiatoire, Russian church; and one day 
for the streets, boulevards, parks, gardens, inclading 
Pére la Chaise, from the igh ground of wbich a 
good view of the city may be had. Breakfast about 
nine substantially. Get a brioche, or small roll, 
at midday, and dine late. The evenings may be 
passed at the Hippodrome, or Cirque de l'Impératrice, 
Concert Musical, or one of the cafés chantants, all 
in the Champs Elysées, the last free as to entrance, 
but “‘ consommation *” obligatory. so that the cost 
of each entertainment is about the same, If. or 
lf. 50c. Floating swimming baths on the river 
from 24d. to 6d. entrance; extra for drawers (com- 
pulsory), towel, and attendant, but you can bring 
your own towel and drawers. Cool drinks, at the 
street stalls, 15 to 20 centimes—cafés three or four 
times as much, and the inevitable waiter. English 
beer 4d. a glass, wine at the wine-shops ld. a glass, 
half siphoa (= a bottle) of soda-water, 21d. Fruit is 
hawked about the streets as in London. As to cost, 
10 francs a day should cover everything except, 
journey. The tourist agents offer 5 days, including 

ard and lodging, for £3 3s., but this does not in- 
clude amusements nor wine, nor any meals but 
breakfast and dinner, and omnibus fares.—Gim- 
CRACK. 

(More information on this subject will be found 
amongst the letters.—Ep.] 


(33678.] — Chiming-Clock Repeater. — Small 
chimney clocks are not often made in this country 
now, and could not be made to order for less than 
£25. The usual charge for these clocks in large 
Gothic oak cases is from 30 to 40 guineas. A good 
English quarter repeater gold keyless watch, ad- 
justed, would cost fully £75. But a Geneva watch 
of this kind can be bought for mnch less. I was 
offered one of excellent quality some time ago for 
£50; but it was stated at the same time that owing 
to great depression of trade it was offered at a price 
very slightly over cost.—BETELGEUX. 


[33680.]—Magio Lantern Canvas.—Get 12yds. 
of linen, 9ft. wide, then cut into two, and have one 
seam well made. This will | youa good 18ft. 
sheet. Have a close texture fine linen, and bind it 
all round the edges. See that the linen ia scalded 
before being joined.— W. J. LANCASTER. 

[ 33682.] — Cleaning and Bronzing Lamp 
Stands.—This question, in various forms. has been 
answered scores of times, Refer to the index under 
“ Bronzing,” &c.—W. J. LANCASTER. 


33689.]— Setting Common Slide Valve.—In 
setting steam-engine supply valves, whether slide or 
drop valves, the piston - rod in horizontal, and aleo 
the connecting-rod, guide- blocks, and piston in 
vertical. engines, require to be taken into considera- 
tion. The usual plan is to give the valve lead suffi- 
cient to compensate for the extra weight and de- 
creased area of cylinder.—LANCASHIRE FITTER. 


[83690.]— Waterproof Covering.—I should ad- 
vise cinders, saturated with hot tar, laid on the path, 
and a thin covering of gravel placed on the top; it 
is then rolled smooth.— PROGRESSO. 

(33691.]—Cider.—If “E. G. P., Liverpool, is 
fond of sweet cider he must not keep it till next 
year. The taste of cider after a year or so acquires 
a roughness, which E. G. P.“ may not relish. I 
myself prefer cider about 6 months old; but, of 
course, taste varies. I have now the greater part 
of a 30 gallon cask of cider a few years old. I have 
bottled part in champagne bottles, putting in each 
bottle a small piece of loaf anges, and occasionally 
a raisin ins In a fortnight after bottling it is 
as lively as could be wished, and quite as good as ordi- 
nary champagne. E. G. P.“ must not expect one- 
half to keep a very great length of time after bottlin 
the other half, for the reason that air is admit 
into the barrel. A shilling to ls. 6d. per gallon is 
about the usual price.—IpEM. 


[33692.]—Lambertype.—Reduced to its lowest 
limits this is simply covering the negative on both 
sides with a sheet of specially-prepared paper,” in 
which, by treating it with parafin or other wax, and 
then subjecting it to very heavy (bydraulio or rolling) 
pressure the grain of the paper is almost elimi- 
nated. This paper is then “retouched” in a very 
simple manner, the sheet on the plain side of the 
negative in a b massive style by means of a 
“stump,” and some fine adhesive powder, such as 
blacklead, for the broad lights and shadows, and the 
high lights, &c., are then touched in where needed 


(bifteks), 
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with a lead pencil on the paper which is on the 
pictare side of the glass. It is claimed that this can 
be done, even on a greatly-enlarged negative, in a 
few minutes by any one acquainted with drawing or 
retouching. The patentee claims and describes many 
other details in enlarging, and it is difficult for one 
who is not a licensee to tell exactly what is covered 
by the patent. It is, however, now in the hands of 

e Autotype i who make special tissues 
and materials for it, which are only supplied to the 
licensees, and a great many dodges have been 
discovered in the working of it which, I believe, are 
supplied with the license. I should be glad to see it 
discussed in our columns, as it is very interesting 
to a great number of readers.—FINEM RESPICE. 


183693. Magnet.— You can make such a magnet, 
but it would be expensive. You would have to make 
an electro-magnet of a large size, and use from 8 to 
10 cella to do the work, and this meana consider- 
able outlay. me know for what purpose you 
wish to make the magnet, then I will give you 
details for working.—W. J. LANCASTER. 


38600.]— Midland Fxpresses.—On page 560 
assenger asks, ‘‘ Will any one give the booked 

ranning time of the 8 o’clock p.m. express from 

London (St. Pancras) to Edinburgh? I cannot 

pave aim the time right through, but will do so to 
arlisle :— 


Arr. Dep. 
St. Pancras ... Ns 85 8.0 
Bedford 9.5 : 9.8 
Leicester 10.13 10.18 
Trent... 10.46 10.49 
Sheffield 11.40 11.48 
Normanton ... 12.23 12.33 
Apperley 12.57 1.0 
Skipton 1.28 1.35 
Carlisle 3.30 — 


I am sorry í cannot give the time throughout, but 
perhaps C. E. S.“ will do s0.—JOSEPH GREEN. 


 [883701.)—Cheshire Lines Railway.—This rai!” 
way, whose bead-quarters are Liverpool, is the joint 
property of the Midland. Great Northern. and Man 
chester, Sheffield, and Lincolnshire Railway Com 
panies, and is man by a joint committee of the 
three companies. The Cheshire Lines’ Committee's 
(C.L.C.) main line commences at Liverpool (Central 
Station), and runs through Warrington (Central), 
Stockport (Teviot Dale), Woodley, to Godley Juno- 
tion on the M.S. and L. mainline. The Manchester 
and Liverpool Extension joins the main line at 
Glazebrook, and runs to the New Central Station at 
Manchester. The Cheshire Midland Section joins 
the Manchester, South Junction, and Altrincham 
Railway at Altrincham, and goes to Knutsford, 
Northwich and Chester (Northgate), with branches 
to Helsby and Sandbach. The local traffic on these 
lines is worked by the M. S.and L. Company. The 
Midland Company work their own through traffic 
to Liverpool. while the Great Northern trains are 
worked by the Sheffield Company. The line from 
Hyde Janction on the M. S. and L. main line, 
through Woodley, Romiley, Marple. New Mills 
(where it joins the Midland line), to Hayfield, with 
a line from Romiley to Stockport, and another from 
Romiley to Ashburys, on the M.S. and L. main line. 
is the joint property of the Midland and Sheffield 
companies, and is managed by a joint committee 
(M. and S. J. C.) of these companies. The Midland 
Company are at present constructing a new line 
from Northenden on the C. L. C. main line to Old 
Trafford, on the C. L. C. Manchester branch, so as 
to be able to run their Manchester traffic into the 
ab oe Station now building at Manchester,— 


(33702.}—Horse-shoe Telephone.—My horse- 
shoe magnet telephone consists of three 6in. magnets 
riveted together. Two soft iron cores are soldered 
tn a piece of galvanised iron, which is clamped on 
the magnets. The bobbins are lin. in diameter, and 
contain about 50 yards of No. 36 insulated wire 
each. The whole is fitted into a box Sin. x 5in. x 
4in., with a circular hole at one end about Sin. in 
diameter. Over this is screwed a piece of ferrotype 
plate. There is no fixed mouthpiece, but the box 
stands on end, and has the phonograph transmitting 
funnel stood on the centre of diaphragm, thereby 
increasing such sounds as a watch or tuning fork ; 
but it is mot available for hearing, singing, or 
epeaking.—J. N. MASTERS. 


(38706.]-—Mining.—The angle of inclination of 
strata being 30°, it is equivalent to 20°78in. to the 

rd; therefore the distance (or length of the 
9 8 that is) from a point 25yds. vertically 
above the pit-bottom to one on the same level as the 
pit-bottom, to which said point it is required to drive 
a heading, is 43°3yds. The square on the bypothenuse 
in right-angled triangles is equal to the squares on the 
two otber sides; therefore, /(43°3)? — (25)? = 353, 
the length of the base or heading required to cut the 
coal.—T. E. J. 


88707.]— Strain on Crank Pin. 
eight on drum in lb. x speed of rope in ft. per min. 


speed of piston in feet per min. 

= number of lb. on piston —e.9., mean strain in lb. 

on crank pin.—PRRDV. 
(33708.)—8.B.R. Locomotives.— The S. E. R. 

mails are taken by double-frame single engines, fitted 

with Cudworth’s double fire-box and outside bear- 

ings to all the wheels :— 


ft. in. 
Diameter of cylinder (16) 1 4 
Stroke of piston (22) ... 1 10 
Diameter of D. W. 's 7 0 
Diameter of T. W. “s . 40 
Diameter of L.W.’s 4 


Heating surface, 1,105 square feet. 
Boiler pressure, 120lb. 
—STRAIGHT LINK. 


#8(33709.] — Blectrotyping Insects.— Dip your 
subject in sulphate of copper.—PROGESSO. 


(88709. ]—Dlectrotyping Insects.—Dissolve loz. 
of nitrate of silver in a mixture of 50z. spirits of 
wine and 50z. liquor ammoniw. Dip insect several 
times, and let it dry each time. Put some bits of 
sulphide of iron and iron tacks in a small evapo- 
rating basin, pour in diluted sulphuric acid, and 
cover the basin with paper, to prevent splashing. 
Now put the basin on the bottom of some vessel 
(jam-pot). suspend the prepared insect over the 
basin, and cover the vessel with a saucer or plate. 
In the atmosphere of hydrogen and sulphuretted 
hydrogen the silver is reduced to a metallic state, and 
forms an exceedingly good conducting film.—ANGLOo- 

ANE. 


(33710.1.—Oupola Furnace.—I have had con- 
siderable experience in building cupolas for foundry 
purposes, but have never built one so small as 12in. 
or 13in. square. However, I will give the dimen- 
sions I think it ought to be. The height from 
tuyeres to bottom of charging-door ought not to be 
less than 6ft., and from tuyere to the bottom of the 
furnace about l8in. If pig iron is to be melted, he 
will have to break it into pieces as small as possible, 
and charge it into the furnace in about 2cwt. 
charges. He will have to make provision for draw- 
ing the furnace at night, or when done casting. 
This he may easily do by leaving an opening at one 
side at the bottom, say 12in. square, which may be 
stopped up the usual way when the cupola is work- 
ing. The cupola need not be more than Sin. thick 
(one brick), but it would be all the better if it was 
braced every 3ft. with bolts and binders, as the heat 
may crack the bricks and render it unsafe.— 
CUPOLA. 


33713.)—Mechanical Stoker.—The best me- 
chanical stoker I am acquainted with is that 
known as Henderson’s Patent. Its chief merit lies 
in the extremely small cost for repairs. It can be 
seen in almost any cotton mill in Lancashire; it is 
well known in Liverpool and Manchester; so that 
should Mr. R. be near these districts he could easily 
see one for himself. I have bad one in use for over 
three years, and it has not cost me 30s. for repairs, 
there is so little about it to get wrong, the whole of 
the mechanism being outside the furnace. Small 
coal will produce as much steam as the best lump 
coal if properly burnt; and the only way to do it is 
to use some form of mechanical stoker. The great 
defect of most stoking machines is the great cost 
necessary to keep them in repair, With Henderson’s 
stoker applied to, say, 10 boilers in a row, the whole 
could be kept going by not more than three men. 
ee no interest in their manufacture or sale.— 
UPOLA. 


[33716.]—Etching on Glass.—Use hydrofluoric 
acid, protecting the parts you don’t want etched 
with guttapercha dissolved in turpentine.—W. A. R. 


[33718.] —Softening Cast Iron.—Heat the cast- 
ing red hot, then cover it up in fine ashes, and let 
it remain there until cool. I have scen many soft- 


ened in this way.—W. E. 


[33721.] — Chromos. — ‘‘Gems of Art,” after 
Birket Foster, are copyright. The right belongs to 
G. P. McQueen, of Great Marlborough-street. 
Chromos being very expensive things to get up, no 
publisher would risk his time and capital in their 
production unprotected by copyright.—B. F. 


[33723.] — Bachelor of Musio.— A London 
Undergraduate’’ cannot do better than get Sedley 
Taylor’s ‘‘Sonnd and Music”? (Macmillan) and 
Ellis's translation of Helmholtz’s ‘‘ Die Lehre von 
den Tonenpfindungen (Longmans)—these works 
being recommended by the authorities for the Cam- 
bridge Mus. Bac. examination, which as far as 
acoustics and kindred subjects are concerned, resem- 
bles that for the London University. I need hardly 
suggest the well-known Tyndall Ou Sound,” or 
Dr. Woolhouse's Essay on Musical Intervals, 
Harmonics, &.,“ in addition, as well as the recently 
published No. 11 of Novello's Musical Primers ’’— 
viz., The Scientific Basis of Music.” by Dr. Stone. 
For history I recommend Sir John Hawkins's 
General History of the Science and Practice of 
Music.“ Novello’s new guinea edition, and Ritter's 
History of Music from the Christian Era to the 
Present Time (Reeves).— N SuTOR. 


33724. Hens and Eggs.—A hen will only ex- 
ceptionally lay every day, and certainly not in 
winter time. There is great difference in different 
hens. Some will lay three days, and rest one; 
some will lay for ten days, and then rest two. By 
sensible management a good fowl will lay 150 eggs 
in a twelvemonth, and, by a wise selection, a great 
bulk of them in winter time. Asa hen consumes 14d. 
of food per week, fowl-keeping gives a return of 
cent. per cent. of expenses, besides the pleasure of 
keeping them, and the certainty of always getting 
new-laid eggs which are new laid. 11 “S. M.“ 
wishes, I will, with our Editor's permission, give 
bim every information about profitable fowl-keeping. 
even when no grass run can be got at. I have six 


hens and a cock, and my hens commenced laying on 

Christmas-day. Up to this day they have laid 140 

eggs each, and there is still nearly 5 months left of 

the year for them to get through moulting, &c. 

pusy have never seen a turf in their life.—ANGLO- 
ANE. 


(33725.]—Personalities.—A very concise answer 
to this question is—When an opponent leaves the 
subject to attack the writer. In all the various dis- 
cussions which have taken place in the ENGLISH 
MECHANIC [ have invariably observed that it is the 
loser in an argument who makes use of personalities 
and declines her correspondence. Therefore 
“ personalities’’ are always an indication of a very 
weak cause.—A. 


1337 28.]J— Thunder and Lightning.—In the 
reply on page 585 in your last issue, in the example 
given for calculating the distance of an electrical 
discharge, yards are named instead of feet. This 


might mislead A Tyro if not corrected.— MAN. 
CHESTER. 


38731.] Barometer as a Weather Guide.— 
When the atmospheric pressure decreases the baro- 
meter sinks, and the mass of air of course expands, 
in obedience to the Law of Boyle,” and, assuming 
the air to have previously possessed a certain degree 
of heat—say, per cubic foot—an equal bulk of it at 
the supposititious diminished pressure will clearly 
also possess diminished heat. Now, for every par- 
ticular degree of temperature the air can bold in 
suspension a certain quantity of aqueous vapour (or 
steam of low temperatare and elastic tension), and 
no more. When tbus charged it is said to be 
saturated, and that particular temperature denotes 
what is termed the dew point. If, then, a cloud so 
saturated be cooled considerably in ascending 
through a stratum of colder air of considerable 
depth, or if, in consequence of rapidly-decreasing 
atmospheric pressure, it attain a great altitude (and 
thus similarly become cooled), the excess of watery 
vapour will appear either as rain, dew, snow, or 
hail, according to circamstances—the air, in fact, 
must perforce let off steam until the point of 
saturation is reached corresponding with such 
lessened temperature. Conversely, when the glass 
rises, it shows an increase of pressure; each cubic 
foot of air is now possessed of a greater degree of 
heat, aud consequently is capable of holding more 
water tban in the former case. It is therefore pro- 
bable that evaporation from the sea may proceed 
for a long time, and yet all the moisture so formed 
be stored up literally. against a rainy day. Vessels 
sailing under the tropics frequently encounter ter- 
rific winds, and yet not a drop of rain, along with 
a rapidly-falling barometer. Personally s ing, I 
should not incline to place very much reliance on the 
rise and fall of the barometer alone—certainly not 
in the case of the ordinary domestic ‘ wheel” 
instrument—bat should examine simultaneously 
the temperature and ascertain the amount of vapour 
requisite to effect completo saturation” at the 
precise time. DoudLAS SCOFBBEN. 


|33732.]—A or An.—Castom is not uniform, and 
the directions of our grammarians are frequently in- 
sufficient, and sometimes contradictory. 4 should 
be used: 1. Before consonants. 2. Before u long. 
3. Before words which, though beginning with a 
vowel, commence with the consonantal sound of w 
or y. An should be used: 1. Before vowels. 32. 
Before u short. 3. Before silent h. 4 Before aspi- 
rated h when the accent is not on the first syllable. 
Examples :—A king, a usurper, a useful article, a 
venal occurrence, such a one, a one-pound note, a 
European; an apple, an urn, an heir, an hour, an 
honest man, an honourable man, an historian. 
Hence we should have a hospital, an hotel. There 
are four words beginning with silent h—viz., heir, 
hour, honest, honour, and their derivatives. For- 
marly several others were included in the list— 
humble, herb, humour, hospital, hostler. Most 
speakers now aspirate these words; but bostler is 
sometimes spelt without the h, though its deriva- 
tion from the Latin hospes and hospitale, through 
the French, hostel, hostelier (now hotelier), favours 
the retention of the h both in spelling and pronun- 
ciation. I frequently observe variations from the 
rules here given, and want of uniform practice ex- 
hibited in the same book, and even upon the same 
page. Oliver's Botany,” page 308, has a herbas 
rium ’’—quite right to aspirate the h, but the accent 
not being on the first syllable it should be ‘‘ an her- 
barium.” —J. N. D., Tuxford. 


[33732 J—“ A or An P'“ — The prefix “an” is un- 
doabtedly “ according to Cocker,” ie., grammati- 
cally correct, in each of the cases you name; the 
rule is generally applicable to all words commencin 
with a vowel, and in the special case of an initi 
„h!“ it is usual to drop, or nearly drop, the 
aspirate—e g., an ospital.” Usage has not a little 
to do in regard to the distribution of the parta of 
speech.—DOUGLAS SCOFFERN. 


e is probably due to the 
abnormally heighteued temperature of the blood, 
and this may result either from the prolonged ex- 
posure to the direct rays of the sun, or by reason of 
undue indulgence in alcoholic liquors during tke 
summer months. The bi evidently is first 
affected, the brain ultimately, and that is where the 
so-called “stroke” manifests itself. Probably, were 
any of ours to indulge in a course of protracted 
vinous debauchery (which may the Fates forefend !) 
at this season of the year, the result would be death 
by sunstroke, and that, too, irrespective quite of 
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any direct exposure to the solar rays. There 
appears to be good reason for believing that this 
complaint, like | By dropbobia, results from a vitiated 
state of the blood, inducing a species of fermenta- 
tion: but in the latter malady there is super added 
the specific virus from the rabid animal.—DouGLas 
ScoFFERN. 

(38736.]—Maple Sugar.— Maple sugar is prepared 
by boiling the juice of ‘the sugar maple (Acer 
sacoharinum) and orystallising the p obtained. 
The juice is got by tapping the trees in sprig with 
an inch auger, and fitting a spout of alder to each 
hole. A large tree will produce 30lb. or more of 
raw sagar having a slightly aromatic taste, but 
capable of being refi The sugar maple thrives in 
Canada, Nova Scotia, and the United States as far 
south as Virginia, and attains a height of 80ft. In 
this country it rarely reaches a height of 20ft.— 
GIMCRACK. 


(88787.)—Lobelia Cardinalis.—Cut down your 
plants w done flowering; they will sproat up 
ain next spring. Move every two years, when 
they may be propagated by dividing the roots. They 
like rich soil.—W. A. R. 
(a) Balloon. — You might employ mode- 
thick silk, making all seams good with india- 
rubber cement, covered over with flexible collodion, 
and a coating of varnish over all. I much doubt 
whether less than a figure of from 10 to 12ft. in 
height would answer the purpose at all, and even 
then it would scaroely carry other than the moderate 
sized oord, which might be passed through a ring in 
each heel, to enable the machine to preserve an up- 
right position. The capacity could only be ascer- 
tained by first charging the figure with raped means 
of a bug of known dimensions, placed under a heavily- 
weighted board. The pressure at the gas works 
would undoubtedly suffico—being, I believe, equal 
to 2in. of mereury—but certainly not that from a 
private dwelling, as it is too weak. in consequence 
of friction in the mains; indeed, I find great diff- 
culty in fully expanding an ordinary light balloon of 
a capacity eq to about 1'5 cubic feet. Under 
favourable circumstances, your figure might remain 
aloft about (if in the open air) eight or nine hours ; 
bat I much question if you would achieve so great a 
success. Why not charge with pure hydrogen? It 
could easily be supplied under considerable pressure 
by producing it from steam, being decomposed by 
bang paesed tkrough a length of about a yard and 
a half of lin. bore gas-p ipe, containing some iron 
filings. The whole of th e hydrogen is thus set free, 
the operation merely n a roughly-con- 
structed brick furnace, by means of which the iron 
1 can be maintained at a red heat for a portion of 
its length, where the filings are situated.—DouGLas 
SCOFFERN, St. John’s-wood. 


(83741.)—Sea Fishing.— You will not get any 
good fishing from the beach at Teignmouth. Good 
sport is to be had at Sidmouth or Seaton with bass, 
which are caught with a large artificial fly from the 
pier.—W. G H. A. 

(33745.)—Coin Oabinet.—Let ‘W. G.” make 
each of two thicknesses of wood, boring com- 
pletely t gh one with the centre-bit, and glueing 
the other underneath for the bottom. If care be 
taken in the boring, he will then not only have a 
smooth rim, but also a perfectly flat and smooth 
bottom. In boring a hole with centre-bit through 
a thin piece of wood I find it advantageous to bore 
from the top first, and when the point of bit shows 
through to tarn the wood over, aadd finish from oppo- 
site side. This plan causes a clean hole.—J. L. E. 


[39745.]—Coin Cabinet.—Having recently fitted 
157 coin cabinet successfully I would advise 
“ W. G.)“ to adopt my plan. Instead of cutting the 
holes in the wood I procured steel punches made to 
five different sizes—vis., 5,6, 7, 9, 10, mionnet, and 
punched holes in thick white mounting board (known 
in the trade as 15 sheets), which I first covered with 
dark glazed paper. When the holes were all punched 
I glued dark blue cloth at the back of the cardboard, 
and then fixed the sheets on the wooden trays witha 
brass nail at each corner. Milled board will not do, 
as it is liable to crack when the holes are cut close 
together; in some of mine there is less than tin. 
space between the holes. As the punches are rather 
expensive when made to order I shall be happy to 
lend W. G.” mine if he likes, and will send me his 
name and address with a reference or deposit. The 
advantages of my plan are obvious—time saved, 
precision, perfect shape, smooth bottom, and, lastly, 
the ease with which the arrangement can be altered, 
if desired, by substituting new and differently- 

unched cardboards on any of the trays.—B. R. 8. 

ROST, Merthyr J dgl. 


38745.]—Coin Cabinet.— Use a centre-bit with 
two scribing points and no inclined edge, and thin 
yellow pine equal the required depth of the holes, 
which will be cut right through. Glue on a second 
thickness for the bottom, which might be covered 
with cloth. Glae thin paper over the board in which 
the holes are to be made, and the edges will cut 
quite sharp and clean.—GIMCRACK. 


(83745.]—Coin Cabinet.—For this I should prefer 
to purchase thin wood, such as used for fretwork, 
or, if I had time, plane it up myself, bore the holes 
in one picce, and glue this to another. The glue 
should be cleaned out of the holes with a sponge and 
hot water, and they should be heavily weighted till 
dry. In boring the holes with a brace. hone half 
through on one sido, then turn the board and bore 


from the other side—this prevents the wood breaking 
away when the bit gets through; bat I have seen 
(in shop windows) a tool that would answer the 
purpose much better than the ordinary boring bit. 
It is used in the brace. It consists of a knife edge, 
which can be adjusted at any distance (within the 
length of the bar on which it slides) from the centre 

and from the look of it I should think it would cu 

a remarkably clean hole.—0s. 

[33745.]—Coin Cabinet.—A centre-bit, if pro- 
perly filed and sharpened, could be made to cut the 
holes in clean well-seasened pine quite smoothly 
round the edges, and with the bottom tolerably 
smooth, and very nearly flat. Would it not be the 
better way to make the trays in two thicknesses— 
the upper one bored through, and the under one 
glued on for the bottom? Thin velvet or cloth 
could put between, and would look neat, and 
save the coins from rubbing against the timber 
bottom when moving the trays or drawers.—G. J. H. 

[33814.]—Steel Stoves. — " Housewife” should 
smear a little of Harrison’s anti-corrosive paste on 
them. I have put steal things away with this pre- 
paration, and found them quite free from rust when 
wanted for use. It is advertised in this paper.— 
E. W. ALDEN. 

[33746.]—Shaky Writing.—I have submitted a 
contrivance for the inspection of the Editor which 
he thinks would suit you, and should be happy to 
show it you if you will communicate with me direct 
957 my advt. on the back page). — JACEK or ALL 

RAD Es. 


(33746.]—Shaky Writing. — Proceed as follows : 
Get a strap made (A) to fit round your hand just 
below the knuckles, the buckle to be outside. A 

iece of leather, of which S is a section, about 2in. 
ong, is sown to the strap at B; it will be on the 
palm side of the hand when the strap is put on. Then 
cut a piece of 4 brass wire, about 12in, long, C, and 


put a lead or other metal ball on the end of same, 
11 diameter, D. Put the other end in the place left 
at B, bending the rod or shortening the same, which 
will adjust itself as required, and with occasional 
guiding with your left hand, will enable you to write 
as you wish. I shall be happy to send you a sketch, 
if required, of a small contrivance that would help 
to hold the pen.—P. F. O. 

(83746.]—Shaky Writing.—If Kingston will 
give his address to M.,“ 4, St, Stephen's- terrace, 
Shepherd’s-bush, London, M.“ can send him the 
contrivance he requires.— M. 


(83746.|—Shaky Writing.—The best and only 
antidote I know of for the effects of tobacco on the 
nervous system is tincture of ferric chloride, or 
generally known by druggists as tinct. ferri sesqui- 
chloride, from 10 to 20 minims (two drops are about 
one minim of a tincture) in a glass of sherry—or in 
water if alcoholic liquor is objeeted to- taken inme- 
diately after smoking, or other excessive use o 
tobacco, is a complete restorative. If you were to take 
this two or three times a day your shakiness would 
probably much diminish ; but let me give one piece 
of advioe, not to give up smoking, as at your age it 
would do no wood: but don't smoke on an empty 
stomach. After a meal as mach as you please.— 
Tospacco MANUFACTURER. 

F Line. — Using one wire in- 
sulated, and the earth as the other, is quite correct. 
You would require about 190 posts, placing them, 


S , . 


ds apart; you may place them from 50 to 
to suit circumstances. The holes sbould 


say, 65 
80 yar 


f | should be o 


be dug lengthwise with the wire, and only broad 
enough to let the posts go in, or to allow the man to 
work. Depth of heles about 4ft. Gin., and dug like 
going down 3 stairs, so as not to remove more earth 
than necessary. loft. high from ground would do, 
but I should prefer them a few feet higher. Suppose 
a horseman unacquainted, or not noticing tbe wire, 
might result in serious consequences, as the wire 
would be lowest midway between the posts. Brown 
earthenware insulators areas good as any. No. 10 
Birmingham wire gauge would suit for line wire, 
but if you bave a quantity of the wire for 
fencing by all means use it—it would do very nicely. 
The wire is tightened by means of a vice (Fig. 1, a, 
catch ; b, ratchet wheel), to the tail end of which is 
attached a small winch. There is a short piece of 
wire pieced on the pulley of the winch, and lapped 
round the post and the Jaws of the vice tigh on 
to the line wire, which is then drawn to the required 
tightness by means of the winch. Fig. 2 shows 
spanner u in tightening vice and winding-up 
winch. Before commencing I would advise you to 
read the Text-book of Telegraphy,“ by Preece and 
Sivewright. Should yon require any other informa- 
tion I will freely give it—JoHN EARL CLARE, 
Liverpool. 


[33749.] — Plants. — 1. Selaginella Wildenovii 
might live in such a room as Hilda T.” alludes too, 
but I don’t think the Adiantums or Gymnogramma 
would, because of the temperature—that would pro- 
bably do—but on account of the dust and gases. 
“ Hilda T.” of course knows that the Selaginella is 
not a fern, and I give her the correct name pro- 
bably. This is an an answer to 2 also. 3. Co 
plants will not live in such a room either. 4. Itisa 
fact that plants give off carbonic acid at night, but 
I doubt if to an extent that could be injurious in a 
ventilated room. 5. Hilda T.” will have some 
difficulty in procuring one book Onena copioni 


information on all the points she requires. 


[38753.]J— Making Small Flag.—Take a piece of 
black silk, square, and larger than the device, keep 
flat, and carefully draw on it outline of crest in 
French e or anything else that will make a clean 
line, then tack on to your „ and get some 
machinist to double-stitoh all your outline with 
a very fine atiteh (a boot-flawerer and vamper would 
do it for you), then with a pair of nail scissors cut 
away all superfluous silk close to outside stitch, and 
there's your flag.—BosH FAKEB. 


33753.]—Making Small Flag.—The sailors cat 
out letters and designs, and stick them on to horse 
coren, &. reply to Turkey Red, p. 557. 
— UND EE. 


side, but in flags the staff side is always taken as the 
dexter side.—GIMCRACK. 


(33754.])—Map of English Canals.— The best 
map is the Ordnance Survey. Faber Wi dia 
be able to get from the Thames to the south co 
either at Southampton, Portsmouth, or Little- 
hampton vid the Wey andthe Wey and Aran Canal. 
“ Backsheesh ” will probably have to be adminis- 
tered copiously at some of the locks and weirs. 
Probably an application to the canal companies 
would facilitate matters.—GIMcRACK. 


[33759.)—Leolanche Cells.—The only way to 
find out if they are exhausted is to see if they are 
capable of doing ordinary work. If worked out they 
„and the carbons examined to see 
if the connection is sound between the carbons and 
the lead caps. They can then be recharged with a 
mixture of about equal parts of carbon and peroxide 
of manganese, both coarsely powdered.—SiGMA. 


(33761.]—-Time at the Antipodes.—In the case 
put the time would be later than here—that is, it 
being 8 p.m., August Ist, here, it would be 8am., 
August 2nd, there; that is to say, at a point a little 
east of the most eastern part of Now Zealand. The 
reason is, that New Zealand and nearly all oar 
settlements have been reached by travelling east- 
ward, and so carrying the time on. But if travellers 
go still further eastward to South America they 
would find the time a day earlier, because the 
Spaniards going westward prolonged their day. It 
is the custom in travelling round the world to count 
two days the same (thus dropping one, or making it 
S honrs long) on crossing 180° of longitude. — 

IGMA. 


133774.]—Depositing Copper on Iron.—To get 
a regular coating on manufactured articles a 
battery and solution of cyanide of copper are neces- 
sary. The thin film on iron wire is obtained by 
passing the wire through a weak solution of copper 
sulphate just before reaching the draw-plate. It is 
made adhesive by being burnished into the iron in 
the act of drawing, and T believe the ohief object of 
it is to render the drawing itself easier and less 
destructive to the plates.—Siama. 
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** Coil.— The most suitable 
would be one or two cells of the chloride of 

silver form as put up by Gaiffe in ebonite tubes. A 

condenser should not be used for medical purposes, 

a it makes the shocks too percussive and violent.— 
IGMA, 


[3879] -Height of Tank.—If the querist means 
working hydraulic engine at lb. 50,” a pressure of 
50ib. per square inch, his tank will need to be 100ft. 
high, as water gives approximately Alb. pressure per 
foot of head or elevation.—Si1ama. 


(83796.|—Phe Common House Fly.—Perhaps 
Samuelson's Humble Creatures: the Earthworm 
and Housefly,” published by Van Voorst, price 
38. 6d., might meet your correspondent’s require- 
ment. I have not got the book at hand, and do not 
recollect if it contains all that Musca Domes- 
tica” seeks for, but he could easily satisfy him- 
self by inspecting it.—X. 


„ [88798.]}—Rheumatism.—As to diet all I can say 
is, use everything that is digestible, and avoid 
everything bard of digestion. This is, of course, 
different with different people, and under different 
conditions of life. Bitter beer, and, I believe, all 
fermented drinks, aro to be avoided, but vinegar is 
not, I believe, injurious in reasonable limits, as it is 
the product of a different ferment. Apples and all 
sound fruit are beneficial, and lemons are one of the 
commonly-used remedies in the acute stages. I 
think lemon or lime-juice is a useful article; at all 
events, I ase them constantly as a beverage under 
that impression, they being well-known blood- 
cleansers.—SIGMA. 


, [83805.]—Nicol Prism for Field Glass.— Which 
is in fault—the prism or the water? In other 
words, was the water dirty? If so, Faber can 
answer his own query.—F. C. DENNETT. 


5 Questions.— The case is not 
ciently stated. The primary question would be 
—Are the two boilers each of sufficient capacity to 
do the work singly? If so, the indicator would 
show the same pressure, say 30lb., whether one or 
both were used, use the pressure shown is per 
square inch, and therefore independent of the total 
quantity of steam. But with one boiler the indi- 
cator would oscillate more, as each stroke would 
momentarily lower the pressure more with one than 
with two. 2. Rather more fuel would be used with 
the two boilers than with one, because there would 
be the double loss of radiation from the brickwork, 
condensation in pines, and occasional (and more 
pregnant in both) blowing off at the valves. Of 
- course there should be two boilers, each capable of 
doing the work, g as to allow cleaning, repairs, &., 
to go on without interrupting the work.—Siama. 


[38825.]—Minotto and Daniell's Battery.— 
Thero is nothing wrong in the direction to put the 
copper in the middle and the zinc outside, The 
-usual construction is the reverse, and is on the 
whole, in my opinion, the best; but there is some- 
thing to be said for the other, in reducing the de- 
posit of copper on a given area of zinc. Anything 
convenient may be used in the Minotto, layers of 
coarse blotting-paper, paper pulp, sawdust, or 

{t is utterly unsuited to electrotyping. 
because its internal resistance is so great, and 
therefore its action very slow.—SIGMA. 


Seago! Bix paren Stains on Silver.—These are 
moet probably due to sulphur in the air, from coal 
and gas burning. They will clean off with rabbing 
‘with leather moistened with spirits of wine.—Siama. 


UNANSWERED QUERIES. 


Sinse our last Country Jobber” has replied to 079. 


Penang Imitation Granite, p. 352. 
Olive Oil, 352. 

Midland Lights, $52. 

Organ, 352. 


Sulphuric Acid, 358, 
Civil Service, 353. 
38200. Brewing, 353. 

Mining, 353 


ining, 353. 
Aniline Black, 353. 
Muriate of Tin, 353. 


Jupiter, p. 457. 

Crucibles, 457. 

Jenny Lind” Engines, 457. 

Faulty Silver Solution, 457. 

1 Carbon Blocks, 457. 
empering Coned Springs. 457. 

Moulson’s Rapid Photo Washer, 457. 

A Molybdenum Compound, 457. 


’ 457. 
32454. Hair Work, 457. 


QUERIES. 


— fae 


[33831.] — Sutlej Bridge. — The gentleman who 
erected the above called on me recently with a letter from 
Colonel Peile, R.E. I omitted to obtain his address— 
will he kindly forward it ?—J. K. P. 

[33832.]—Orange Cutting Machine.—Can any 
reader tell me how to make a machine for cutting oranges 
for making marmalade ?—D. 


38833.]— Boat Building.—Will some amateur boat- 
builder kindly give me full instructions and lines for 
building a 6ft. cutter, and also a small light sailing boat, 
to carry one person, decked like a canoe, but shorter and 
deeper, with one mast, 54in. club ?—Dr BENSON. 


|33834.]—Bucket Lift.—We have a 16in. bucket lift 
umping from a mine 70 yards deep. The pump trees are 
7in. dinmcter—i.e., lin. larger than the working barrel. 
Wishing to change the bucket we commenced by drawing 
the rods and bucket together, without letting the water 
out of the trees. The consequence was immediately the 
bucket was drawn up into the trees and the water began 
to pass from above, immense power seemed to generate, 
snapping the capstan chain in two, allowing the rods to 
fall back. Will any reader explain how this power is 
formed ?—PITMAN. 


33835.]—Sizes of Books.—Will some reader kindly 
inform me how to form an idea of the sizes of books at a 
glance? Iam at a loss when I pick up a book to know 
whether it may be 12mo. or 8vo., or 4to. Is there any 
rule that I could learn? Perhaps a short table of the 
length and breath in inches could be given.—SouTH 
Saxon. 


(33836.]—Painting Greenhouse.—What is the 
best kind of paint for the inside and outside of a green- 
house—zinew hite or whitelead P—WALLASEY. 


[33837.]—Absorbing the Heat Rays.—I nam 
making some experiments in a furnace that requires 
watching very closely, and find it very trying to the eyes. 
Will any of your readers kindly tell me what solution I 
can use, to look through, that will stop the heat rays 
without interfering with the coloured rays, and also how 
to make a vessel to hold the solution P—FURNACE. 

(33838.]—Lighting Mines by Flectricity.— 
Would some electrical correspondent kindly inform me 
what attempts have been made to light mines by means 
of the electric spark passing through a vacunm, and 
where an acconnt of these attempts is to be met with P 
Professor Tyndall (““ Lessons in Electricity,” p. 90) states 
that this mode of electric illumination was proposed by 
Grammert, a Pole, at a very carly period, and that the 
notion has been revived in our day.—VEGA. 


839.] — Engine Whistles. — The letters of 
“O. E. S.“ respecting lamps on engines and vans are 
interesting to most readers, and Iam inclined to think an 
insight into the different understandings conveyed by the 
different number ef whistles given by railway engines 
would be generally esteemed. Perhaps O. E. 8.“ will 
enlighten us.—ID EN. 

33840.] — Gauging.—I have seen a table of two 
columns—the first headed quotient, the second equivalent. 
The column of quotients begins at 1 and ends at 998. 
The equivalent column at 037, and ends at 99980. The 
numbers in the columns are opposite each other—thns, 1 
quotient opposite 037 equivalent. Its use is for finding 
the ullage of spheroidal casks, or rather casks in the form 
of the middle frustum of a spheroid. The directions are 
divide the bung diameter by the wet inches, look for the 
quotient in that column, and opposite find in the second 
column an equivalent; multiply this equivalent by the 
contents of the cask and the product will be the ullage. 
Say 30:0 wet + 32°0 bung = 9375 or 938; opposite this in 
equivalent column is 98, which, multiplied by 100, the 
content, = 98 ullage. Would some one illustrate how the 
above table is constructed, and explain the terms quotient 
and equivalent, or name any book which would do so P— 
ANXIOUS. 


33841.]—Polishing Cross Grained Top of Box. 
—Having turned a box about 3in. diameter—tho wood 
looking very like tortoisoshell—I find I eannot French- 
lish the top, which, of course, is cross-grained. I have 
boured for days, nay weeks, and always ended with a 
very high brilliancy, it is true, but not with a plate-glass 
9 8 like to exaggerate the defect of my work. I can 
only compare it to the peel of an orange that has been 
rubbed to its greatest brilliancy. I have sized the wood, 
sometimes oiled it, and generally finished with much 
brilliancy, but always with the result described. I have 
used the finest gluss-paper, cnttle fish, pumice powder 
sifted through muslin, and rotten stone applied with felt 
and oil. I have used plugs of cork covered with wool, 
with cotton, with fine flannel; I have used a hard plug 
and a soft plug, have pressed very lightly and I have 
pressed rather heavily. I have applicd the polish by 
turning to the right only, and also by turning all manner 
of ways. I have used very little polish, and sometimes a 
at denl, still with the same unfortunate result. The 
side of the box is well enough. I send thia with the hope 
of being set right, for I am clearly wrong somewhere.— 
Fix. 


[33842.]—Fastening Brass Union into Solid 
Lead Cistern.—Can any of our subscribers tell mo 
how to fasten a strong brass union into a solid lead 
cistern that is to hold vitriol or other strong acids, if by 
burning in or otherwise ?—Youna PLUMBER. 


[33343.1—Vulcanite.—Will any of your renders in- 
form me how to make vulcanite such as dentists use? 
READER. ; 

33844.]— Extemporising.— Wanted the titla of a 
good work upon extempore playing for organirts ? 
DEPUTY. 

[33845.]-—Sea Salts.—Will some one please tell mo 
how to make sea salts for bathiug purposes? I want as 
near an imitation of real sea-water as possible.—CoNCISE. 


[33846.|—Phonograph.—To Mr. SHELFORD BID- 
WELL.— Please favour me with replies to the following :— 
1. What is the best way of mounting the brasa cylinder 
on the spindle? I have tried to mount it by a piece of tin. 
board in each end, but I could not make it run true. 2. 
How can I cut the ferrotype plate without buckling it ?— 
VERCINGETORIX. 


[38817.]—Whitworth Scholarships.—Iaten 
to compete for a Whitworth scholarship next year, 
should like some information respecting the work given 
the competitors in the handicrafts ’’ practical examina- 
tion. The prospectus only gives the kind of work for the 
use of tools.—V KRTINGETORIX. 


psp cating Floors and House Repairs. 
—I should be glad of directions for staining floors, what 
materials to obtain, and how to set to work. I also wish 
to colour walls, and wish for help, also advice as to best 
colour. As I am in the vein for repairing, I should like 
directions for restoring outside plaster. Would cement 
be better, and is it much dearer ?—X. 


Lee ining Question.—I shall be much 
obliged if any of your correspondents will favour me with 
information on the following subject, as I am about to 
put in pipes for a steam jet in a pit 100 fathoms in depth, 
the size of pipes being liin. in diameter, and the size of 
the boiler that I am about to connect them to is 36ft. x 
Gît., and pressure up to 40lb. Now what I want to know 
is if I should take the pipes down the whole way to the 
bottom of pit; as the shank is very wet what would be 
the best thing to protect them with, and also what advan- 
tage shall I gain by doing so, as far as vontilation is con- 
cerned P—W. R. 


33850.]— Screw Propulsion.—Oonld any reader 
kindly inform me the rate at which a screw-vegsel is pro- 
pelled proportionate to the revolutions of the screw P 
For instance, how many revolutions will be reqnired of a 
screw, say, 10ft. in diameter, to p l a vessel one mile, 
and whether it would make any difference in the revolu- 
tions if the versel carried 100 tons burden one time and 
200 tons tho other P—F. W. SMITH. 


(33851.]—Nitrate of Silver.—Wanted a simple pro- 
cess for separating nitrate of silver from nitrate of copper, 
so as to procure silver pure. Upon adding nitrate of ailver 
to distilled water no Opacity of any consequence appeared, 
but after standing 12 hours the solution became of a tran- 
parent pinkish colour. On placing the solution in stro 
sunlight it turns colourless. Explanation requested. 
Water used was made from atin-stile, as clean as possible, 
and the glasses containing solution were perfectly clean. 
Should any contributor take the trouble of answering 
above, it is requested he will be so good as to make use of 
tho old chemical nomenclature.—T. C. B. 


£33852. ]—Cen rifugal Pump.—In looking over the 
article Pump” in “ Tomlinson’s Cyclopzdia,’’ pub- 
lished, I think, in 1854, I was surprised to find an other- 
wise excellent article concluded in the following words : 
“The centrifugal pump is also a useful adjunct to a 
water-wheel, to assist in keeping it at work by returning 
a portion of the water when the supply is short.” To be 
useful in such a case it must return a greater quantity of 
water than that required to operate it, and, if so, then it 
will have the principle of a perpetual motion ; but in the 
course of the article it is remarked that when most effeo- 
tive the centrifugal pump yields a duty of 70 per cent., 
and I believe the best water-wheels only yield a duty of 
about 70 per cent., so that the centrifugal pump, driven 
by a water-wheel, would not be able to return more than 
ref per cent. of the water she Pash to drive it, so that in- 
stead of being a useful adjunct ” it would be found to 
be a worse than useless incumbranoce. Is it ible that 
an eminently scientific man like Mr. Tomlinson really 
believed the pump to be ‘‘a useful adjunot, or are we to 
regard tae sentence as another curiosity of literaturo P— 
W. H. B. 


(33853.]—Horse-shoe Electro-m et.—With a 
given length and size of wire, which of the three follow- 
ing methods of coiling it around the soft iron core will 
give the best resulte as to lifting power, the battery cur- 
rent in all cases being the same? Ist. To distribute the 
coil evenly from one pole to the other as in the “‘ Soule 
magnet.” 2nd. To concentrate all the wire, in the form 
of short reels, as near to the poles as possible. 3rd. To 

lace all the wire, in the form of one short reel, half-way 

tween the poles.—W. H. B. 


(33854.]—Magnetism.—If by the vibration of the 
diaphragm er armature in front of a bar magnet, as in 
the Bell transmitting telephone, the intensity of the 
magnetism is caused to vary or fluctuate rapidly, so as to 
induce an undulatory current in a reel of wire on the pole 
near the armature, would a real placed on the other or 
distant end of the magnet be similarly affected? I am 
aware that some bold the opinion that tho vibration of 
the armature has a direct influence on the coil, and is an 
aid to the magnet in inducing thecurrent. But putting 
that direct influence aside, is a rapid variation or fluctua. 
tion of the intensity of magnetism at one end or pole 
attended by an immediate corresponding variation at the 
other pole and to the same degree P—W. H. B. 


[33855.] — Thermo-electric Generator. — Can 
any correspondent give iculars of M. Olamond’s 
thermo-electric generator? I believe one was shown at 
the Leeds Exhibition in 1875 or 76, and was stated to be 
capable of Poo currents of high tension or of quan- 
tity.— W. s B. 

[33856.]—Curriers’ Dubbin.—Will some reader of 
the ENGLISH MECHANIC give a recipe for making cur- 
riers’ dubbin ?—J. D. 


[33857.]—Skeleton Ferns.—Will some one please 
give me some practical information on the production of 
skeleton leaves by the chloride of lime process? I want 
to skeletoniso some fern fronds.—ADIANTUM, 


(33858.]—Lowering Tone of Bell.—How can I 
lower the tone of a common brass room-bell P—J. KInR- 
LAND. 


[33859.]—Tuning Fork.—<Are all tuming forks the 
same or ‘‘ concert pitch?“ -W. A. R. 


(33860.]—Magnetic Filters.—Oan of “ours” 
give mo a description of a magnetic filter ?—J. N. Mas- 
TERS, Rye. 


[33861.]—Object-glass of Telescope.—I have 
had a small three-draw tel by Dollond given me, 
but something is wrong with the object-glass, which con- 
sists of two double convex lenses lying loosely on each 
other in their bed. Can any of your readers advise me 
how to put it right ?—WALLADY, 


33882. Mixed Gases for Lantern.—I pro- 
pose to fill a single bag with the mixed and run it 
through a burner m of stone steel wire Zin. in length 
and bored through the centre, the diameter of bore being 
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1-64th of an inch. Will some man say whether 
the bore would be large enough to whiten the lime ball 
and whether the arrangement would be a safe one P—L. 


[30963] Apparent Divergence of the Sun’s 
Hays.— Will some scientific correspondent inform me to 
what the ep paren divergence of rays in what are popu- 
larly called Jacob’s ladders is due? I mean the effect pro- 
duced by a break of sunshine through a generally clouded 
sky; a most picturesque effect is produ by the 
ap t divergence of rays. I say apparent, for it oan- 
not be real, although it appears so, as the sun would give, 
of conrse, parallel rays. Still it is difficult to persuade 
oneself, after all allowanoe for perspective, &., that the 
divergence is not actual. Will some one enlighten me?—L. 


(33864. |—Patents.—The opinion of any reader com- 
tent transactions will greatly oblige. 


vention ; has met with sucoessive uuexpected failures, 
but has at last succeeded in producing a patent of far 
greater value than at first anticipated, and of launching 
she same advantageously. During the time of uncertainty, 
by force of circumstances he was absolutely obliged to 
advance half of all cash paid, but had no idea at starting 
he would be called upon to do so; but the total liabilities 
at that time were as much as 33 times greater than cash 
found by B (that is including value of his own services, 
which he reckoned at two-thirds of the salary he received 
in his last situation). After the success was proved A 
took out foreign patents, but finding that B expected 
share in same agreed to throw them into common part- 
nership. Since that date B has paid an amount equal to 
that paid by A (exclusive, therefore, of value of A’s 
services). It is now found that they misunderstood the 
terms of verbal agreement, but due to no fault of A’s, 
who was anxious from first for the agreement to be in 
writing. It is required, therefore, to fix definitely the 
proportion of the two shares relatively to each other in 
such a way as can be considered fair to each party, and 
W opinion will be very gratefully received by—A 
amp B. 


D 

eS, Rowin .—Can any one erplain the reason 
(if any) why sailors, tmen, and professional salt water 
rowers in general, usually pull their oars with the blades 
at an angle which is often 45° or more with the perpendi- 
cular? River rowers, on the other hand, keep theirs quite 
vertical, and this seems the proper position for effect. I 
have not noticed that the roughness or smoothneas of the 
water has anything to do with it.—Citrvs. 


(33866.]—Lifting.—I shall esteem it a favour if some 
brother correspondent will inform me how to make, at 
little cost, a contrivance for practising lifting, so as to be 
able to have the weight increased a little at a time, and 
that it may take up very little room P—L. J. JOYNER. 


[83867.1—Patent Law Question.—The patentee of 
a machine finds that one of the perfecting details—which, 
however, is not included in his patent specification, but 
was subsequently added —has been adopted as the prin- 
ciple of a less complete machine and patented, being sold 
at a lower cost. There ia no reason to suspect piracy, 
the circumstance being probably accidental. It is not yet 
ascertained if the date of the latter patent is subsequent 
to the addition of the improvement to the former. The 
exact mechanical arrangement is not the same in both, 
though the principle is, and bearing a similar resemblance 
3 pirt of an old and lapsed patent. What is the law ?— 


(33868.]—Debtor Abroad.—A person having con- 
tracted a debt with me to the amount of £18 odd has since 

ne to France or Belgium—the latter place, I think. 

ow can I recover this? The person is able to pay it.— 
OREDITOR. 


[33869.] — Trespassers. — Two men trespassed by 
crossing my corn field, and when stopped refused to pay 
for the damage or give their addresses, saying that they 
were not legally bound to, and that I could not detain 
them. Have I no remedy ?—Susszx FARMER, 


N — Forge. Will any one inform me whether an 

ordinary forge fire (blacksmith’s) can be constructed ao as 

to consume part of its own smoke? Your correspondent 

being the owner of a blacksmith’s forge has received notice 

from board of works to the effect that the fire-place 

{foree) is not constructed so as to consume the smoke as 
as practicable.—HERCULES. 


e Stones. Will some fellow. reader 
tell me what is the composition (chemically) of the small, 
smooth, white pebble stones which are found in gravel 
sand P? A chemical analysis would be much esteemed.— 


(33873.J—Pancratic Hyepiece.—Can any one tell 
me hew to celculate the power of the equivalent lens of a 
paucratic eyepiece.—LIGHT. 

$3874.]|—Lightning Conductor.—(Oan any reader 
tell me the best and cheapest way to make and apply a 
lightning conductor to a small house on a lawn witha 
large tree in front and another at side? — H. W. W. 


1 — Spiders“ Lines.—I should be very much 
obliged for a little information regarding the spider- 
lines” employed by astronomers. Are they artificial or 
portions of a spider's web? If the latter what species 
produces them P—X. 


(33876.]—Redier’s Telemeter.—Can any one tell 
me what sort of an instrament Redier's telemeter is P—X. 


33877.|—Microphone for Deafness.—I have a 
friend who is very deaf, and I should like to make a micro- 
phone which oould be placed on the table or mantelpiece 
that would magnify the voice sufficiently for him to hear 
through a telephone the conversation that was going on 
in the room. If any one would say if such a thing can be 
made, and how to make it, he would confer a great boon 
to those similarly afflicted. My friend can hear through 
an ordinary string telephone, but that is of no use for 
hearing the general couversation.—W. B. 


[33878.]—Electrical Indicator to Show the 
Rotation of the rarth.—In No. 697, p. 518, there is 
a description of the above machine, and as Iam thinking 
of making one I should be greatly obliged to any of our 
readers who would give me the size and weight of wheel, 
#2) of wire and magnets, and any other hints that would 


help an amateur. At present I think of suspending it 
with silk, with the wires dipping into a cup and ring of 
mercury. Oould Foucault's pendulum experiment be 
made at home with a clock weight and 10 or 12 feet of 
wire? I do not want to mark the roof if it would be of no 
use.—M. M. R. 


83879. — Photographio. — Will some subscriber 
inform me whether there is any way of doctoring the 
collodion so that it will not float off the glasses when 
washing the finished picture, causing great annoyance? 
I am aware that albumen in a weak solution floated over 
the plates before coating is a remedy, but this would not 
pay the photographer, who produces a picture on glass, 
with frame, &c., for 6d.—HAsTraRw. 


1 —L. and N. W. Engines. Could Itzaex”’ 
tell me how it is that the Helvellyn, President, and 
Dredalus are of the same class as the Tamerlane, Lucifer, 
&c., as the Helvellyn, President, and Dedalus have got 
raised fireboxes and lock safety-valvea, with brass covers, 
but I am not quite certain about the Dædalus having the 
lock-valve; and the Helvellyn and President have some- 
thing, a valve, I suppose, between the dome and safety- 
valve. What is it? The other morning I saw a 7ft. Gin. 
single, No. 61, but I could not make out whether the 
name was Phosphorus or Prosperons. Could Itzaex“ 
or “ Egeris” say which it isP What sort of an engine is 
the John Ramebottom, aud what number is it? Is there 
an engine named John Hammerton; if so, what sort P— 
TaMERLANE. 


[33881.]—Bicyolo Fork.—Will any reader tell me 
if a bicycle front-fork can be made out of a piece of taper 
tube by cutting it up the ceutre, as per rough sketch en- 
closed, te within 2in. or 3in. of the ton, for the steering to 
be fixed to? If so, what sort of tnbing would be best, 
how to split it up, the best sort of steering, and handle, 
&c.? I should also be greatly obliged for information ag 
to how a bicycle can be painted, the best sort of paint to 


> 
> 


use, &c., also how to polish a bicycle all bright. How 
can the benrings be fastened on to the fork ? In fact 
anything that will help me in the above matter will much 
oblige. Please not to refer to back numbers, as I have 
only just the last week begun to take the Exarisa Me- 
CHANIC and cannot get back numbers. Explanation of 
sketch:—AA is the fork, B the part I propose to fix the 
steering into.—W. H. B. 


(33882. ]—Lens Grinding.— Will rome fellow lover of 
science help me out of the followiug difticulties P—I have 
been amusing myself with the attempt to make a 3in. 
achromatic lens. I am well acquainted with the mathe- 
matical part of the subject, but find myself unable to get 
a sufficiently correct sphorical surface on my glasses. 
I have ground the tools together with emery of different 
finenesses, and ground the leus—which, by the bye, is of 
the same diameter as the toola—on the tools with degrees 
of emery, the last being so fine that an hour’s grinding 
would not efface the trial polish of about jin. of the sur- 
face made with a little bit of pitch covered with rouge. 
My difficulty is this: I always find that the polish com- 
mences in the middle of the lens, and extends gradually to 
the elges. Is it that my tools are not large enough, asd 
that the edges of the lens should not pass off the tool in 
polishing? And yet, if it is possible to grind two brass 
tools of the same diameter to a true spherical form, it 
should be equally possible to polish a glass of the same 
diameter without altering its fizure. I cover the tool 
with pitch, hardened with resin and dry wheaten flour, 
aud cut it into small squares, and am very particular—by 
pouring warm water on it, and working the other tool 
over it, to get atrue figure. It is the same when I cover 
the tool with fine linen rag. Are my tools in error, for 
in working with oroas strokes the centre is always being 
ground, whilst the edges alternately escape? But this 
seems an insurmountable obstacle to the attainment of a 
true surface at all. Please kindly tell me the way the 
practical opticians proceed P? Is it possible to grind glass 
with emery so fine that it shall appear almost as if 
polished P—POoLIsHER. 


[33883.J—Liquid Ammonia Direct from Gas 
Liquor.—Wil any reader give particulars of the process, 
on a manufacturing scale, for producing liquid ammonia 
direct from gas liquor P Also what plant is required, and 
we for working up 200 tons gas liquor ?—W. T. 

ERR. 


(33884.]—Polishing Pinions of Watch.—Will 
sny reader tell me what kind of a polisher is necessary to 
polish a pinion, aud how to mix the diamantine P—Fa4aax. 


(33885.]—- Sulphur Casts of Medals.—Would 
Giuseppe Denzi, dr any one else who really kapws, give me 
plain and full directions for making sulphur casts of 
medals, like the sets of medallion casts of the Napoleon 
medals made in Italy—I believe in Rome? I have tried 
every way I can think of, and though I have sometimes 
succeeded very well—success was the exception, failure 
the rule. The casts I mean are very sharp in tho finest 
details, and are of a uniform light lemon colour. I am 
very apt to have flaws, marks, and air bubbles in mine, 
and the colour is very uncertain, varying from a dee 
yellow to a grey or stone colour, The latter is not at al) 
a bad colour, but I am not at all sure of obtaining it, and 
no two casts are exactly the same shade. They are 
subject to having trausparent or greasy-looking spots in 
them, which spoil them very much, My best specimens 
are decidedly good, but form small proportion of the 
whole. I wish to be able to do them with the same degree 
of certainty as plaster medallions (to which they are very 
much superior), and of a uniform colour or nearly 80. 
I hope no one will answer this by telling me how they 
“think they might be done,” but I shall be much obliged 
to any one who will tell me how they are done.—G. J. H. 


$3886.]—Removing Gilt Letters from Cloth. 
—I wish to remove a portion of the gold J from 
the backs of some books bound in blue cloth. Will some 
chemical correspondent kindly tell me what to use, so 


that the pola may disappear and the colour of thecloth be 


83887.)—Magneto Electric Bell.—I have been 
endeavouring to make a small electric bell, according to 
Zauni's patent, but I have only suooeeded in n getting the 
very faintest sound out of the bell Oan any of your oor- 
respondents give me information on the following points P 
—l, Will any good soft Swedish iron do for the magnet, 
or must the iron be specially prepared; if so, how 
pared? 2. Does it make any difference at which ends 1 
commence or leave off the winding? 3. If I wind, say, 
left about, on one leg, should I wind left about or right 


wax, &c 
[33889.] -Enameled Bricks.—Can any reader give 
me full information about the composition of the white 


and coloured enamel for bricks, and the manner of putting 
it on P—FIRB-BRICK. 


(33889.1—Speed of Locomotives.—I have been 
much interested lately by reading the speeds of various 
railways given by our subscribers. Oan any one give me 
the highest speed a locomotive (no matter whst date or 
build) has ever accomplished? Any authentic informa- 
tion will be much valued by a—S1x FoorzR. 


[33890.]—-American 8-Day Striking Clook 
Taking to Pieces, &c.—I would here er pres my 
acknowledgments to W. J. C.,“ p. 401; “G.J. H.,“ p. 
452; ‘Seconds’ Practical Watchmaker,” p. 477, and 
“ Furnace,” p. 530, for their replies to my query, No. 
33181. I fear that my Geneva n maker) must be 
dying of old age: I purchased it in 1842. Would 
‘Seconds’ Practical Watchmaker give me his assistance 
again? I took au American clock to my nearest town for 
repairs. I don’t think there was much the matter with 
it, for when the Pendulura was removed it would go like 
a racer. I fetched it myself on notice that it was ready. 
On setting it going the first thing I found was that my 
friend the watch and clock maker, not content with re- 
placing the pendulum in the slit of the brass pin in which 
it works, had given the brass a bite with his pliers and 
broken the pendulum off short. Instead of securing the 
face as before, he had endeavoured to make it fast toa 
zin. rim of zin. thick mahogany with coarse tacks lin. 
long; and finally I discove that the back was split in 
all possible directions by the coarse in. clasp nails used 
in fastening the clock to its case again. Well, my un- 
fortunate clock is dirty, and clogged with linseed—for 
anything I know—oil. I have a good many tools, one 
sort and another, pliers, tarnscrews, vioes, files, &o., &c. 
Would “ Seconds’ Practical Watchmaker ” tell me 
whether I might undertake, myself, to take the clock to 
pieces and clean it, and what oil I should use for the 
purpose? I should have trouble with the mainsprings 
unless I get a little information hereon. I believe I un- 
derstand the escapement. I have five olocks in the house, 
and they have, as far as I cın see, at least three varieties 
of escapement among them. I have learnt something 
7 aoe “ Seconds’ Practical Watchmaker. — 


[33891.]—German Musical Publication.—Can 
any reader inform me of the best German musical publi- 
cation (monthly), the price, and how I can subscribe to 
the same ?—J. H. 


[33892.]— Varnish for Rollers.—Could any of our 
readers givé directions for a good varnish for rubbing 
rollers—ono that will not crack ?—ROLLEB CovERER. 


[33893.]—Piccolo.—Will any musical reader inform 
me which is the best tutor for piccolo for 5 keya? Is the 
iccolo tuned to any particular key note? Also whether, 
by moving the cork, I can alter the pitch P—J. Rennina. 


(33894.]—Real Night.—In No. 683, p. 155, column 8, 
it says— There will be no real night after May 22, as the 
sun never descends 18° below the horizon subsequently to 
that date until July 21st, as it is not until that date that 
the sun will descend 18° below the northern horizon at 
midnight. (ExaLısa Mecwanic, No. 692, p. 386.) Will 
any of your correspondents kindly inform me what is the 
least distance below the horizon of the sun at midnight 
during this period, and when? In No. 688, p. 281, it 
speaks of the horizon at Greenwich—I presame, Observa- 
tory. Would the same correspondent tell me whether 
this horizon is from a spot at the sea level, or at what 
altitude therefrom, for perhaps buildings or natural in- 

valities of the surface of the ground must interfere with 
what would be the horizon on still water.—J. L. H. 8. 


[33895.]—Cement.—Will any one ob with a good 
cement for piecing leather for roller covers P—EXcELsion. 


(33896.]—Polishing Marble.—I broke a marble 
chimney ornament the other day. After cementing it I 
found that the edges were not perfectly flush, so I rubbed 
them down true. Will any reader kindly tell me how to 
restore the polish P—J. L. H. 8. 

o six weeks 


(3387. —Canaries.—I havea 

old, which already begins to chirp and whistle, after a 
manner. I am told it will never become = gaoa songster 
unless it is taught by being placed with an older bird who 
can sing well. Is this so? And if I coan an opportu- 
nity—not a very easy matter—of placing it in the company 
of another bird, what is the best age at which to do s0?— 
KELBY. 

(33998 ]—Tire Fastening.—Will any correspondent 
give a sketch of Mr. Kaselowsky’s tire ning, which 
has been tested and proved by experiments lately in 
Germany, giving the actual result of such tests and er- 
periments, and the method adopted in proving their 
security P—ALKNELAUS, 

[33899.]— Auxiliary Steam Vessels.—Will some 
reader possessiug experience in such matters kindly 
answer the following questions? Is there at present, o. 
likely to be, an increasing demand for auxiliary steam 
yachts and ves-els, and will the future vessels of the navy 
be masted, or is there a tendency to do away with sailing 
power? Does the propeller much retard vessels whou 
under rail only, and is this considered a matter of mach 
importance? What number of blades and form of pro- 
peller gives the highest rate of speed ?—M. D. 
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ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 700. 


613 


SPHINX. 
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% Al communications for the g phnt sheuld be 
addressed to T. MitcHxsom, B.A., City of London School, 
Cheapside, E.C. 

Owing to the influx of mathematical correspondence a 
little time will be required for a satisfactory perusal and 
election for insertion, the space allotted for the Sphinx 
being necessarily restricted, 


Questions. 


779.—(Corrected.)—The difference between the squares 
of any two prime numbers is divisible by 24, 

780.—(Corrected.)—Prove that 

0 mn 
log. 21 8 (=). 
* m (m n +1)" 

781.— What conditions must be fulfilled in order that 
the greatest term in the expansion (1 + x)” may neither 
be the first nor the last ? 


782.—W hat is the equation to the spiral whose length is 
A (r* + r3).—D. J. P. 


783.—The angles of two circular sectors of equal area, 
and having a common chord (c), areas 3 : 1; show that 
the lune which the arcs of the sectors include 


= 2 737 2 J. 
STUDENT. l 


784.—Show how to find the distance between two in- 
accessible objects by means of a chain and pegs only, 
without any other instrument.—STUDENT. 


785.—B8olve 8 
(1) 24 — 1 — 24 „½/l— 2 I; 


(2 . 1 z+9+8 
J y V Jr 


16 
zly + 1)? = 36 (. 
—STUDENT. veh) (> 9 


Solutions. 
741.—Let A C = a, AB = , BE R; then BD = 2 x, 


A B 


and AB: AC DB: ABory* = 2az; whence the 
locus of E is a parabola.—L. 8. 


, 763.—z” — 1 = 0, has the sum of its n roots = 0; for 
1 wants the second torm the co-efficient of which = 0, the 


eum of the roots with a contrary sign. Let y = E then 
x 
y” — 1 0, has also the sum of the roots = 0, but the 
roots of y” — 1 = 0 are the reciprocals of the roots of 
2 — 1 0. Therefore, &o.—J. F. W. 
766.—Solve equation 
+s sey + Pye Dye Dye 5 
This may be put into the form— 
(y+ 9 — 8 ( 4 0 15 
whence the solution is obvious.— Axon. 


760.— Let 32 


©. 


aal — — — 


1+ 10 1 T 10+ r 
l I 10 
1+ 10 T7 lite! 
h z3 + 10 ai 
whence z = 10; s= v35 — 5. Taking conver- 
gente to the above continued fraction, we get anocesaive! y 
1 10 11 120 131 & 


1 1’ I2 Wi’ Te’ 
Therefore the value of the fraction—that is, of V35 — 5, 
must lie between 157 and 131 
AmaRa, . ae 


; therefore 


—JaAMES SHaFORD AND 


771.—Since a and g are roota of 73 ax T Db 0 
i . — = 0, the 
equation is satisfied by writing a or £ for z. 


"ea? — a a+b = 0, and g - ag +b = 0. 
By substraction a? — 83 — a (« — p) = 0. 
(« — P) (æ + B- a) = 0. 

. If the equation is not a perfect square 
* — B 2 ad. 

Substituting in a? 4 a + b = 0, we have 
a? — (e+ B)ét+b=O0oref=b, 
Let « B be roots of z3 4 æ + 5. 
Then «+ 8 = 4, aß = 5. 

Whence a= 2 + /—1,p=2-V/7-1, 
and æ = 2 + 11 / 1, 5 =2 -11 fol. 
<. a3 + 83 = 4, 43 83 = 125. 

-*» Equation whose roots are «3 and f3 is 


— JAMES SEAFORD, * + . 


dz : 5 
— — T b 
777.—It U k denote f (1 2 b it is readily seen by 
t * 
2 — 
— . 
e ar YS 
which formula, starting from U, = tan. z, gives suc- 
oessively Us, Us, &c. Expanding by the binomial theorem 
the second side of the identity 
422+ 3\3 1 ł 
(K =2 {1 ur 
we get 
(hi- rn aa 
1 + 2 11 (1+ ) 
ak 1 
U+) DENA 
where ai, 43, &o., are known constant oo-efficients. Hence 
S te? $42 = const. + 22 — a, U, — as Us 


— ak Uk — eee 
thus obtaining a convergent series for the proposed inte- 
gral which our present powers of mathematical expres- 
sion do not enable us to exhibit in a finite form.— 
LEIDHOLD. 


Answers. 
Amara, 767, 766, 769, 771, 772, 773; James Seaford, 773, 
776, 767, 768, 769, 771, 772; H. J. W. B., 778; Leid hold, 


CHESS. 


— — 


ALL Communications intended for this department 
must be addressed to J. Prrrca, Copthill House, Bedford. 


PROBLEM COCOXXXIX.—Br J. G. Finca. 
Black. 


Wim aali a 
V4, WA GZ 


‘VY WY 
GEV O E 
a 2 

2 
2 
Villa, hi 


2 
/ 2 
TE. 
We 2 2 Gi 2 4 
White, 


White to play and mate in three moves. 


a 
74 
y 


2 
Cy} 
WY, 


Whine 


` SOLUTION TO 437. 


White. Black. 

1. Pto R3. 1. R checks. 

2. B takes R or B covers 2. B covers (a). 
and disc. ch. 


3. Q to K R 5 mate. 


(a) 2. R covers. 
3. Q to K R 3 mate. 


NOTICE TO CORRESPONDENTS. 


H. F. J.— Tour solution to 437 is quite correct. It is 
better to give all Black’s defences, though we do not 
always do so on account of the space they would occupy. 


Homogeneous Cast Steel.—The discussions of 
Gautier and Euverte, upon the influence of silicium 
in iron, have led to a special investigation by F. 
Osann, who finds that a very small quantity of 
silicium offers the best protection against the undue 
oxidation of the carben, and the consequent unde- 
sirable production of gas and blisters, which inter- 
fere with the solidity and homogeneity of steel. 


An Everlasting Fibre.—Small quantities of a 
new variety of fibre are received in England from 
time to time for which a great demand is likely to 
arise if its production on a sufficiently large 
scale can be relied upon. It is the produce of a 
variety of aloe said to be peculiar to Mauritius. 
or which, at any rate, grows in abundance in that 
island, and from the leaves of which long fibrous 
threads of oe tenacity and pliability are 
extracted. The leaves are simply crashed, and do 
not require to undergo the complicated processes 
necessary for preparing hemp or flax, so that the cost 
of labour is greatly reduced. Threads and ropes 
formed of these fibres are said to be superior to 
any known material of similar kind. One of the 
propertics of the material is that it is believed to 

free from the liability to rot, which characterises 
all other fibres when exposed to the action of salt 
water. If this should prove to be the case it would 
be invaluable for the manufacture of ships’ rigging 
and for similar purposes. We believe the fibre 
referred to is known as Mauritins hemp, but we 
have reason to doubt whether it is equal to coir, to 
say nothing of being everlasting. 


ANSWERS TO CORRESPONDENTS. 


— 


, % AU communications ahi be addressed to the EDITOR 
o ele or Mucuamic, 31, Tavistook-strest, Covent 
T b oVe 


mrem 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
for illust on separate pieces of 

ti to queri wering queries 

a nie 8 Ne charge rede ood preteen 

replies refer. 8. No or 

queries, or replies, 4. Commercial letters, or queries, or 

replies are not inserted. 5. No question 

tion or scientific information is answered 

post. 6. Letters sent to correspondents, under cover to 

the Editor, are not forwarded; and the names of corre- 

epondents are not given to inquirers. 


The following are the initials, &c., of letters to hand up 
to Tuesday evening, August 20, and unacknowledged else» 
where :— 


E. C. Stables.—T. Burstall.—H. P. Miles.—Lee and Hunt. 
—Singer and Co.—University Oo Bristol.—W. 
Stanley.—Milo.—J. B ian.—Penance Point. 
—F, W. Shearing.—T. E. J.—J. K. P.—Old Papers.— 
Memb. Amateur. — Mechanical Society. — Deputy. — 
Analyst.—Cyprus.—Jib.—Vaughan Oornish.—Charles 
Cuthbert.—A Young Geologist.— Dyspnœa.— M. O. I.— 
Rubber.—Ink.— D. B.- W. E. H.—Finem ios.— 
8. L. T.—8 fin. O. G.— Isaac Fowler Ballard.— H. J. A.— 
Cuckoo. — Alpha Beta. - Oeres.— W. 8. Travis.—W. G. 
De Verre.—Xenos Clarke.— M. Dempeter.—A. B. O. D.— 
L. S. Y.—Nave.—C. H. T.—8.—W. Draper. — Walker. 
H. G.— R. B. W.—Science Student.—J. W.—Barman’s 
Brother.— Trap Rock. — J. Steele. —Ordina ves.— Toung 
Mechauic.— Dundee. — Hairdresser.— F. R. A. S.— Wm. 
Cox. — Hesper.— Furnace Feeder.— Mechanical Stoker. 
Clar.—Hosnikos.— Arthur L. Cooper.—E. F. G.— 
J. Milne and Son.—Omega.—Scribe.—G. T. M. -H. B.— 
W. W. B.—Glasgow.—Aeronaut.— Samuel Smith.— Bell. 

Ne Zutor.— R. S. T., India.— Labor Omnia Vincit. 
—Fras. W. B.—Jack-of-All- Trades. Dandie Dinmont. 
—W. W. O.— W. 8. Franks. X. Would be Inventor. 
Chelt.— F. Morrell.—Querist.—East Anglian. 

R. PARES. (Bisulphide of carbon is manufactured by 
passing the vaponr of sulphur over red-hot coke. It is 
a very volatile and inflammable liquid, ly used for 
purposes of industry. It can be obtained of most sellers 
of chemicals, but as it gives off a vapour which is very 
unpleasant, if not poisonous, you had better get some 
mixed in the paraffin oil by the chemist. When burnt 
iu that manner it gives off sulphurous acid and carbonic 
acid in company with the ucts of the petroleum. 
The first is a powerful infectant.)—A WoRKING 
Mar. (We know very little about the scheme, and are 
by no means in a hurry to take the course bi seem dis- 
posed to adopt. The prize announcement an adver- 
tising look about it—perfectly legitimate, possibly, but 
we fool at present hardly justified in advertising the 
affair gratis by inserting your query.) —WIXE Mer- 
CHANT. (The querist asked how to put them on without 
a machine.)—J. W. (In reply to yous second query 
no.) - R. Dover. (No one doubts the main facts stated 
in your letter, but the question after all is—“ Will it 
pay” ? The letters you refer to are a review of the 
various known systems, and occupy all the space we can 
devote to the subject at present.)—J. E. (We do not 
know; perbaps you can get some information from the 
agent-gencral for the colony, whose office is at 7, West- 
minster Chambers, London, S. W.) —DESsrer. (Any of 
tha Art Schools; their addresses are given in the P.O. 
Directory. The master will recommend hooks.)—C. J. 
Bonser. (All will probably reply to the samo effect, 
and very properly; we do not think yor will gain your 
object unless you can make the personal acquaintance 
of some driver.)—-Tarry. (Numerous receipts for the 
first are given in back vols., and we really cannot repeat 
again. or the second try the following :—Sesquicar- 
bona e of soda, 802z. ; tartaric acid, 4 pure chiorate 
of potash, 21 drachms; well dry all the ingredients, and 
mix very intimately.)—I Paix. (Hundreds of recipes 
for the cure of toothache have been given. The follow- 
ing is ag good as any, and we havo ourselves frequently 
found it effleacious:— Tannin, 10 grains; gum mastio 
4 dram; carbolio acid, 10 drops; dissolve in ẹoz. of 
sulpharic ether. Keep the preparation in a closely 
(glasa) stoppered bottle, apply to the tooth on cotton 
wool, and well rub into the surrounding gums.)— 
Hermes. (1. By heating tho ring, bat you had better 
intrust it to a jeweller, or you bably spoil it. 
2. From Stanford or Wyld, both of ng-croes. 3. 
With the“ g” hard, we suppose, and the first diphthong 
sounded like e, though as a proper name it may be pro- 
nounced differently by t people who bear it.)— 
Autos. (Not overlooked, but we cannot spare space 
for demonstrations of Euclid.)—Smoxer. (Aloohol will 
take out stains and dirt, but nothing will remove 
scorches.)—B. T. (We have not the space to spare, and 
besides it is impossible to reproduce such drawings well 
by wood engravings. You will find a very good rat 
subject for wall decoration, the subject of which is 
taken from *“ Ivanhoe,” in to-day’s Building Nows. 

Viournista, A. Duthie. Clerk, Omega, tudent, J. O. P., 
S. P., E. F. G.—See indices to back vols. 

E. ole 8a Phonographicus, Jas. Adams.— Your queries 
are 5 

Wivusow Barry, South Saxon, J. A. M., J. N. D., Tuxford, 


L., J. L. E., I. F. Ballard, A. E. S., P J. F. 
Thompson, W. A. R., Anglo- Dane, T. K. J., C. O. 
Hawk, Perse, A. Stead, Perdu, Solomon Birkett, H. 


Palmer, Alex. Oampbell, Finem Respice, and others 
have replied to queries already similarly answered. 
22 — .. ge ERS 


Lamplough’s Pyretio Saline is refreshing, 
most agreeable, and the preventive of FEVERS, BILIOUSNESS, 
SMALL-POX, SKIN DISEASES, and many other spring and summer 
ailmenta. Sod by chemists out the world and the 
maker, 113, Holborn HUL. Use ne subetitute.—[ ADVT.) 


Holloway’s Ointment is strongly recommended 
for those dyspeptica whore natural delicacy ef constitution 
forbids the internal use of much medicine. The unguent rubbed 
upon the pit of the stomach and right aide sumulates the 
stomach and liver to heathy action, ard thus secures easy 
dig. s.ion, proper assimilation, and abundant nutrition. 


614 


The Largest Circulation of 
ingdom renders the 55 


YORK’S LANTERN SLIDES. 
QPECIALITIES FOR COMING 


BEASON. Believing that there will be a very atdemand 
for Lantern Transparencies of the PARIS EXH ITION, Mr. 
York bas spent three months in Paris, and has taken nearly 300 
negatives. These have been photographed solely with the view to 
the manufacture of Lantern Slides, 
superior to those usually sold. The 
Paris and 125 of ita Great Exhibition. 


and are consequently greatly 
Series embraces 160 views of 


: Attractive Readings ha 
ponge of pre hartge ia 2 Post- free 44d. ce, | been prepared, embracing 50 views of each of the series. . ‘These 
, Oovent-garden, W. O. Slides will be ready for delivery early in September. Amongst 
other novelties will be the following: — China and the Chinese,” 
l the majority of the pictures being Kom direct negatives. Pil- 
CH ARGES FOR ADVERTISING grim’s Progress; an entirely new series of this popular work 

8 taken from life models. Special scenery has been pain 

rer grea n iann E on 918 eal ihis set more attractive. 
— — — — oss owe ra'a e. or the B of Egypt as told by its 
Bvery additional eight words... sse . — 0 6 onumenta.” “The House we Live n; or, Physiology Pepulasi? 
Front Page Advertisements the first 40 words, xpiained.” ‘Natural Philosophy and Experimental Physica.” 
afterwards 9d. per line. Paragraph dûvertisemen 4 lectures, “Dick Whittington and His Cat;” an entirely new 


series of pictures, with special and attractive reading. “ Aladdin 


leas than Five Shillings. an e o Lantern ;” a new version of an old sto “The 

ADVERTISEMENTS in EXCHANGE OOLUMN—for Romance of History ;” a new and pleasing entertainment, con: 

Sixteen Words .. „ ge 8 trasting the Fact and Fiction” of History. Full partic of 
For every succeeding Eight Wowâs.. se. e — 0 6 there and many other novelties oan be had on application to 


FRED. YORK, 87, Lancaster-road, Notting-hill, London, W. 


£ 


O ner sR 6-1.0 


RASS ) 


at aust reach the office by 5 p.m. on Tueatiay to 
Insure insertion in the fellowing . 


TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANOR. 


6a. G4. for Biz Months and lis. for Twelve Months, Poat-free to 
the United 


III., XXII., XXIV., XXV., and XXVI., bound in 


DEYS e, 
e 


QNeHoRse E. B.- 0 
2 Horse s 
9 „J flogse 25.0.0 
d ser Engine 
ile price 1 
_ OUR EXCHANGE COLUMN. 


The charge for Exchange Notices ts 1s. for tha Arst 16 words, and Gd. for 
every succeeding 8 words. 


„A ood, Omare Corrine 0 Feet. Semen EOR SATE 
— j '| | ATHE-BED CASTINGS, all Sizes, 


planed or in 
foot or power. Hand and Power Planing Machines. Slide-re:ts, 
Chucks, o. Particulars on application. _OUNLIFFE & CROOM, 
Ed ward-etreet, Brous hton-lane, Manchester. 


bdward-street, Broushton-lane, Manchester; ĩ . 
MICROPHONES, 3s. ; ditto, very supe- 


The MECHANIC up to date (unbound), clean ; for 
a good 8. inch Centre Lathe Flat Iron Bed. 
road, Waltham-crosa, Herts. 

130 numbers of ENGLISH MECHANIC for any- 
thing to value 10s.—T. ATTKINS, River House, Buckingham. 


R., 0, Eleanor- 


for giving shocks.—Apply, WILLIAM Nuien, 6, Bank-street, price: Tel ne Magnets, $s. 6d. and Se. pair ;Mahogany Cases, 58. 
Arbroath. m. 6d. ; Ferrotype Discs, 18. Pair; Wound Reels, Sa.; Double 


6a ; 
W 2d. & 3d. yd., ouble. Medical Coi 


—̃ͥ öä.ä———— — — — 
cases, 508. and 40s.; Continuous 


Ko., Current 40-cell lanché, 

W ANTED in case, £5; 44-cell Meyer and Metzler, £7 (cost £30) ; Zl-cell new 

a Faulkner’s, £5; 6-cell Stohrer Battery. Large Electrical Machiner 

— and 2 in case, £3 and £4. Air Pumps and Apparatus, 

. large aizes, £5 to £10. Binocular Microscope and Accessor £6 

Mf ECHANIC.—A thoroughly reliable (oost £15), Large Street, Coil, Rhumkorff & Shook Cofis cheap. 
MECHANIC, who fully understands Thomas” and ustra © on r. , 

2nseler meines 18 WANTED to Take Charge in a Sewing w. G. FAULKN ai, Electrician, 16, Endell-street, en. 

Must be a first-class hand, th h 8.— THE 


ALFORD 
— — (— ¼: — —.. ——y—ę—᷑ 
ARIS EXHIBITION. — Special 


arrangemenia for Visitors to the tiom have 
made by the RAILWAY PASSENGERS’ ASSYRANCE COMPANY 


for urn at ACCIDENT by 
BOA during the journey to PARIS 
SHILLING insures £1,000 if Killed, or 


MCMASTER, 31, Milk-street, B.C. [LIVING SPECIMENS FOR 
MICRONET SR globator, H 


Melicerta ringens, Conochilus volvox. 
one 


Entomostroca. Spec 


ra, 
g. 


— 


17, 


et, Birmingham, O O O O o o 
FOE SALE, a pair of new and highly- 


ONE week if laid finished Vertical Compound, Surface Condensing MARI E 
during the Double Journey. ICTES AGAINST | ENGINES, 45 H.-P. nominal, cylinders 17 and 32in., stroke 24n. 
A B OF ALL KINDS ma .o be effected for One, | with oylindrical boiler 10ft. by 9ft., working pressure Slb., beat- 


Three, or Twelve Months, on uare feet. Will be completed ina few weeks, 


Offices of the Southern Railways, or at 
HEAD OFFICE, 64, COBNHILL, LONDON. 
WILLIAM. J. VIAN, Secretary. 


a ea aaa 
THB BIER BUILDING BOCIBTY’S ANNUAL 
REORBIPTS BXCERD FOUR MILLIONS. 


TO PURCHASE A HOUSE FOR TWO 
GUINEAS PER MONTH, 


ing surface 850 
and are to be sold cheap.—Apply to DUNSMUIR & JACKSON, 
Govan Engine Works, Govan, Glasgow. 


GENERAI. SCIENTIFIC APPA- 
Microphones, Apparems 


RATUS of every description. 
for Telephonic experiments. Batteries and B ls. W ted 
Photographers’ waste and old silver. — Telegraph Apparatus 
Works, Office, 2A, Tangier, Taunton. 


— —— — 


FOR SALE, Willau’s 


ä mmama 
3 Cylinder 
Launch Engine, £2); Launch Rogine, un. hy +, 2S In.; 


HOW 


with Immediate Possession and no Rent to pey.—Apply at the | ditto 4in. Bore, din. 22 Tubes. 4k sft. Piani e M-chine. £15; 1 
With etate Foon BUILDING BOOINTZ, L & . South rien „82 Tubes, £10; elle 5 
— ̃— Horse Lee 33 Tabra dire nöd © 
HOW TO PURCHASE A PLOT OF LAND OO., 468, New Oxford-street, London, ____________ 
FOR FIVE SHILLINGS PER MONTH, BICYCLE AND ENGINEERING 
unn either for Building or Gardening WORKS for SALE by TREATY. The Portland Steam 
—Apply at the of the BIREE FREBHOLD Bicyole works. Lease, Goodwill, Machinery, Plant, 4c, Good 
BOCIETY, 9 and 39, Southampton-bulldings, Chanocery-iane. | D concern.—G. O. GOu DARD, 33, Portland-+treet, Brighton. 


HOW TO INVEST YOUR MONEY WITH 
SAFETY. 


at the Office of the BIRKBECK Bark. 99 & 90, Southampton- 
Chaneery-lane. Deposits NN om varying rates of 


or on demand. 
Accounts ed with parties proper! introduced, 
Interest wowed on the minimum — balances. 
i ish and Foreign Stocks and Shares purohased and sold, and 


hours from 10 to 4; except on Saturdays, when the Bank 
Mondays Bank is open until 9 o'clock 


FO OT PAT HE S.—5in. Centre, 
At. planed iron bed, firm 
hardened steel mandrel spaa 98 lg hand 
arr 1 tool board, MPOUND BLIDE- 
£18 16s. ; without 
Complete Set of HAND-TUBNING TOOLS 


5a. 
Ws, and Photo of šin. Lathe, Eight 
stam to of 4in., Six stamps. 
BLAKEY BROS. & EMMOTT, Square-road, Halifax. 
ANTED to SELL, for 358., 145 
numbers of the ENGLISH MECHAN IC's JOURNAL;” or 
exchange same for a pair of Slide valve Cylinders (new), 31n. bore 


and Bin. stroke.—Apply A. A. COOK, Chester-villa, 10, elyedere- 
road, Upper Norwood. Lando S. E. 


BARGAINS |— A 5-Horse ENGINE, 


£20; Fret Saw, works vy foot, Ma. New Printing Presa, 
cost £6 10e. ; price £5; several £4 46. Sewing Machines 303. each? 
exchanged if not approved. T. M. B., 73, Holloway-road, London 


TO MACHINISTS, &c.—To be DIS- 
POSED OF, in a Co. ty 


Town in the Wert Midland 
District, a Engineering. Bress Foundry, and General 
Repai ng 

Trade. good opening for a 


small 
BUSINESS, includ the Machinery and Stock in 
practical man. Price about £600, 
ar could be redaced.—Apply EVERILL X DAY, Auctioneers, 
Valuers, žo., 51, Foregate-street, Worcester. 


. . ——.. errr 
MICROSCOPE (Ross), in Mahogany 
case, glass 


i shodes, stand, leeded table, with drawers, 


and collar, six 


— —— —ͤ—iM— 
OLLOGRAPHY for AUTOGRAPHIC 


PRINTING; by which any one oan Reproduce Wri or 
other matter to an anlimi oxen in any colour, with o- 
tion, ‘with AUTOGRAPHIO ILLUSTRATIONS. 
A. PUMPHREY, Emily-street, Birmingham. 


2 ee 
Now ready, second eanan; carefully revised, 12mo. cloth boards, 
PP. 


Ga, (postage 6d.) 
OUSE PAINTING, GRAINING, 


ING, and SIGN WRITING (a PRACTICAL 
Plates and nearly 150 Wood- 
SON. “ Carefully and lucidly written, 


y reliable.—. Weekly Reporter, mahogany cabinet, containing thousand slides, number of articles 
CROSBY LOCKWOOD & Co..7, Stationers’ Hall-ct., London, B.C, Aaa monu vng objects. Offers requested.—Address X., 17, Orange- 
LUMBER AND PUMP FITTER’S 


grove, Bathe oO OoOO O O o 
FOE SALE.—STEAM ENGINE and 


PUMP (by G ne and Co., Hammeramith) new last year. 
4H.-P.—Apply to D. H. MACFARLANE, . Portland-place, N. 


PRACTICAL GUIDE for Fixing all kinds of Pumps, 
Hydraulic Rame, Joint Making and Machinery. Illustrated, 19 
atampa, post-free.— J. ELDRIDGE, &, Murray- street Hoxton. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 700. 


JP o> jutros woo) | AWN TENN 


the rough. Full seta of Castings of Latnes for | 


Ava. 28, 1878. 
Prize Medal, Philadelphia, 1876. 


JOHN OAKEY & SONS, 


Manufacturers of 


EMERY, BLACK LEAD, 


EMERY CLOTH, GLASS CLOTH, GLASS PAPER, &. 
“Flexible Twilled” 


GENUINE EMERY CLOTH 


eers, Sewing Machine, Lock, and Soale Makers, and all 


for Engin 
purposes where great strength, durability, and perfect fiexibility 
are required. 


FLEXIBLE GLASS PAPER. 


Unequalled for Strength and Durability. Each Sheet Stamp 
| * Qakoy’s” and Warranted. 


WELLINGTON EMERY AND BLACK LEAD MILLS, 
Westminster Bridge Road, London, 8.E. 
— O R a a 


PATRONISED BY 
H.R.H. THE PRINCE OF WALES. 
J. M. HEATHCOTE, Esq., AMATEUR CHAMPION, 
And used at Prince’s The Oval, and Lord’s Ground by 
G. LAMBERT, CHAMPION TENNIS PLAYER. 


IS COURT MARKER. 


F ACME ij * Is extremely simple and easily 
PATENT Ne managed by a lady or child. 


MARKS OUT A PRICE ONE GUINEA, 
COURT IN Sent immediately on receipt 
Five MINUTES. of P.O 


Prepared Chalk in Boxes, 
50 Blocks Rs. 6d.; 200, 188 


BOULT BROS., AcewTs. 


20, Tower Chambers, 
LIVERPOOL: 


ALFRED WRINCH, 
ans IPSWICH Wholesale Agent, 
NEVER CLOGS, and is READY INA 


ACME“ 


MOMENT, requiring only some water and a piece of Chalk or 
Pipeclay. ALL OTHER PATENTS REQUIRE TIME AND 
CARE in preparing a mixture vo AS to avoid lumps, and even 
then are almost SURE TO CLOG. 


ZANNI’S PATENT 


MAGNETIC 
BELL-PULLS. 


For PRIVATE HOUSES, OFFICES, &c. 


Faqus no batteries, cannot get out of order, are also made 

porn for the Table, &c., and are used with the 

8 great success, and at the South Kensington 
useum. 


RLECTRIO VIBRATING BELLS, to ring with above of 
with battery. 


BUTTONS, SWITCHES, 20. 
For OATALOGURS AND PRICES APPLY TO 
ZANNI & BRIDGER, 
MAGNETIC AND ELECTRIC TELEGRAPHIC WORKS, 


1, James Street, Old Street, City Road, BO. 
AGENTS WANTED. 


OXY-HYDROGEN 
LIMELIGHT. 


SIMPLE, SAFE, CLEAN, PORTABLE. 


W. J. CHADWICK’'S 
| SAFETY 


OXYGEN GENERATOR. 
No Gas Bags, Weights, or Preesare 

-57 Boards required. 

: JOHN CHADWICK, 


Princes Brae Ironworks, 


MANCHESTER. 


Sees Se 


© Particulars 1 stamp. 


RUPTURES. 
By Her Majesty’s Royal Lettess Patent. 


WHITE'S MOC-MAIN LEVER TRUSS 
COMPANY (Lm«rrep). 
WHITES MOC-MAIN LEVER TRUSS 
=, IS allowed by upwards of 500 


edical men to be the most effective gh 


tion in the ourative ent 


une steel 1 
is here avoided, a soft bandage 


the body, while the 
eupplied by the HOO. MAIN PAD and BATENT 
L ER, fittin with so much ease 
that it cannot be detec and may be worn 
during sleep. A descriptive circular be 
and the Truss, which cannot fall to fit, f 
by on the ofroumference 

w the hips, being sent to the 

MANUFACTURER, 
MR. WHITE, 228, Piccadilly, London. 
a2 i Price of a Single Trass, 168., An- Sa, 6d., 
— and 31s, ed. Postage free. 


Price of Double Truss, Sis. 6d., 43a.. and 53s. d. Postage free. 
Price of Umbilical Truss, 428. and 52. 6d. Postage free. 
WHITE, Post- 


Post-office Orders to be made Hagadill to JOHN 
office, Piccadilly. 
NEW PAT 


BNT 
ELASTIC STOCKINGS, KNEE-CAPS, Ab. 


The material of which these are made is recommended by the 
faculty as being ly ELASTIC and COMPRESSIBLE, and the 
beat invention for giving efficient and permanent support in all 
canes of WRAKNESS, VARICOSE VBYNG, &o, Price 4s. 6d., 7u. 6d., 
10s., and lds. each. Postage free. 


SPINAL MACHINES, LEG IRONS, 
cal Appliances. 


And every description of Surgi 
JOHN WHITE, Manufacturer, 228, 
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ARTICLES, 


THE MOON.* 


HE Second Edition of Mr. Proctor’s 
work on our Satellite is by no means 

a mere reprint of the first; for, while 
all the general account of the Moon’s 
motions which was contained in the ori- 
ginal edition reappears in the present one, 
the more recondite details of the Lunar 
theory, together with the more purely 
mathematical portion of the third chapter, 
is removed; to be reproduced (as our author 
tells us in his preface) as a separate volume 
under the title of the “ Geometry of the 
Lunar Theory, Tides, Precession,” &. Thus 
both the size and the price of the work are 
reduced, and it assumes an essentially 
popular form. It must not, however, be 
supposed that the alterations made consist 
wholly in elision; for the concluding chapter 
on the Moon’s Physical Condition has been 
recast and materially added to. The reader 
will thus have an opportunity of weighing 
the latest opinions of one of our most emi- 
nent English Astronomers on questions 
which are now exciting the greatest interest 
among all Students o „ Mr. 
Proctor has been held, as we think most 
unjustifiably, to be a determined opponent 
of the idea that any perceptible physical 
change is in progress on the Moon’s sur- 
face; but no one can read the sixth chapter 
of the work now under notice without secing 
how unfounded such en opinion is. All our 
author demands is evidence of visible change. 
His contention, in fact, is that the mere 
alternation of the most violent extremes of 
temperature on the Lunar Globe must alone 
suffice to produce change. Whether, how- 
ever, this can occur to a sufficient extent to 
be perceptible during the lifetime of any 
single observer may well be a question for 
discussion. In connection with this branch 
of the subject our author examines the 
observations which are alleged to afford 
proof of a cycle of change in the large and 
well-known walled-plain Plato, and shows 
in how very unphilosophical a manner such 
observations were conducted; and he goes 
on to indicate the only way in which a 
trustworthy determination of the increase 
or diminution of brightness (if any) in the 
floor of this formation could be definitely 
aseertained. He gives most valuable hints, 
too (pp. 295 et seq.), as to the effect of 
Libration in altering the aspect of objects 
upon the Moon’s disc. These are illustrated 


by simple and intelligible diagrams, and 
sHould e read by all who are engaged in 
the telescopic examination of the Lunar 


surface. 

In reviewing the original edition of “ The 
Moon” (ENGLISH MECHANIc, Vol. XVII., 

. 572), we took exception to the ridiculous 
insertion, in a Catalogue of Lunar Objects, 
of the names of a variety of utter nobodies 
in connection with certain previously un- 
designated Craters. Weare glad to observe 
that these are now, one and all, eliminated 
from the List of 400 Craters, &., among 
the tables at the end of the book. Our 
author has also done wisely in replacing 
the fearful and wonderful copy of Secchi’s 
drawing of Copernicus, to which we took 

exception five years ago (loc. cit.), by the 


_* The Mcon, Her Motions, Aspect, Scenery, and Phy- 
sical Condition. By RICHARD A. Proctor. Second 
Edition. London: hougmaus 
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infinitely more beautiful and artistic deline- 
ation of the same Crater by Nasmyth. We 
can, though, scarcely flatter ourselves that 
these very manifest improvements are refer- 
able to our own criticism; inasmuch as a 
typographical error which we pointed out 
at the same time, as occurring on p. 83 of 
the First Edition, of “the Earth’s Orbit” 


for the Moon s, reappears on p. 68 of the new 
one. Another improvement consists in the 
removal of the illustrated geometrical 
figures from lithographic plates, and their 
insertion as wood-cuts into the text. The 


illustrations pro 
Last 
beautiful drawing o 
very disturbed part of the Lunar surface b 


the same veteran observer; Lunar Land- 
scapes under “Full” and New Earth” 
shine respectively ; and last, though by no 
means least, Webb’s most valuable Chart of 
the Moon. We predict a wide circulation 
for Mr. Proctor’s book in its present 


compact and amended form. 


PROGRESS IN TELEGRAPHY. 


AN interesting paper was read by Mr. 
Preece at the recent meeting of the 
British Association, the ostensible purpose 
ive an account of the 

progress of delegeaphia invention, whilst its 
effect was to apologise for the ie 155 
e 
questions brought prominently forward by 
Mr. Preece are not settled by his special 
pleading, able as it is, and it will not be 


of which was to 


the stal telegraph authorities. 


surprising if his paper serves only to draw 


more attention to them than they might 


otherwise have received. The overpowerin 

sensation produced by the telephone an 

other acoustic instruments that have fol- 
lowed in its wake has, says Mr. Preece, led 
many people to imagine that improvement 
in telegraphy has ceased, at least in this 
country. lt has been frequently stated 
that since the transfer of the telegraphs to 
the State invention in that direction has 
left our shores and migrated to those of 
America, and it has been broadly hinted 
that the transfer has been mainly caused 
by the deadening influence of the Govern- 
ment monopoly. Such statements, says 
Mr. Preece, are made in ignorance of the 
facts; for greater improvements have been 
made in telegraphy during the past eight 
years than in any previous period of 
similar duration; and he avers that im- 
provement has never been more active in 
this country than it has been since the 
Government managed the business. If it 


be true that more improvement has been 


witnessed during the past eight years 
than during any similar period, it 


does not necessarily follow that greater 
improvement still would not have been made 


if the Government had not had a monopoly 
of the telegraphs. Mr. Graham Bell tells 
us that although he has no wish to traverse 
the statement of Mr. Preece, that invention 
has not left the British isles, his nal 
experience of Government control is not 
very satisfactory. In the beginning of the 
year 1874 he invented a system of multiple 
telegraphy, by which 16 or 20 messages 
might be sent simultaneously on a single 
wire, and he submitted it to the autho- 
rities of the British telegraph department! 
In reply he received the usual formal 
acknowledgement, stating that the depart- 
ment would consider the invention at the 
expense of the inventor, and if it were 
thought worthy of adoption, the question of 
remuneration would be left entirely to the 
Postmaster-General. That reply settled the 
matter, and he brought ovt his invention in 
America, the ultimate result being the 
telephone, which, Mr, Preece informs us, 


r consist of two excellent 
photographs of the Moon in her First and 
1 a map of Bullialdus and its 
surrounding region by Schmidt; Nasmyth’s 
1 Copernicus, of which 

we have previously spoken; a view of a 


has been found of no utility by the Post- 
office. This bare recital of fa 
face to face with an anomaly in our patent 
laws. According to the letter of the law a 


ts brings us 


patent is granted to an inventor on the 
ground that he has done something to 
benefit the community, and a limited 
monopoly is granted to him on the cons 
sideration that he fully describes his 
invention, which is to become the property 
of the nation at the expiration of a certain 
time. For this privilege the Government 
charges a considerable sum, and in fact 
makes a profit at first hand. The invention 
may be a success or not, the sum demanded 
is exactly the same; but beyond this, when 
the inventor comes upon the domain of a 
Government monopoly his reward is. 
practically limited to whatever sum the 
department may choose to award. Here, 
then, we have a practical absurdity. The 
Government first of all secures a profit- at 
the very commencement, and then claims a a 
share, if not the whole, of the profits that 
may accrue from the brain-labour of the in- 
ventor. Looked at from the broadest aspect 
the patent law of this country says that a 
reward may be expected for a successful in. 
vention, but first of all the state must reap 
where it has not sown, and if the invention 
touches any monopoly of the state the 
reward depends entirely on the good nature 
of the head of the department affected. To 
encourage invention we first put a heavy 
price on protection, and then demand that 
we shall receive all the advantage at our 
own estimate. There may be, and doubt- 
less are, good reasons why theState should 
maintain the right to adopt any invention ; 
but surely it would be good policy te make - 
the preliminary steps to rig eee protee- 
tion easy even to those of limited means. 
At present a patent cannot be taken out 
much under £40, and that is a sum which, 
taking into account the value of the time 
occupied in mionna ana almost forcing: | 
theinvention, is practi prohibitive, so far 
as the large army of would-be inventors are 
concerned. When this difficulty is capped by 
the knowledge that the Government may 
utilise the nvention without giving a proper - 
price for it, the fact that a department hasa 
monopoly of the means of utilising the in- 
vention at once materially discounts its 
commercial value. The consequence is, that 
there is no adequate inducement to discover 
improvements, and when they are discovered 
they are taken to other countries, where, as 
a rule, their inventors settle. Mr.Preece gives 
in his paper a table showing the number of 
patents applied for in this country during 
the last . years, from 1870 to 1877, and 
the preceding eight, from 1862 to 1869, 
from which it appears that the annual 
average was 48} in the earlier period of 
eight years, and 52} in the later term. 
Such figures as these are, however, most 
deceptive, for itis more than probable that, 
at least, one-half of the patents so enume- 
rated are foreign ones, and in the majority 
of cases referred to really valuable inven- 
tions. In the discussion, however, Mr. 
Preece said that one of his special duties 
was to examine the propositions of inven. 
tors, and m 999 cases out of 1,000 they were 
absurd. We may well ask, then, whut is the 
value of Mr. Preece’s table? 

Turning to the paper itself, however, we 
have a history, in brief, of the recent pro- 
gress in telegraphy, and from this we learn 
that for receiving instruments, a modified 
form of the bell—the first sounder ever 
introduced—will probably in time supplant 
all the needles for ordinary work, while the 
fast-speed circuits will, of course, employ 
recorders. The ear will thus be relied upon 
instead of the eye. As regards batteries, 
the Leclanché and Fuller’s are gradually 
replaoing the Daniell. Dynamo-electric 
machines bave been tried as sources 
of the current for telegraphic pur- 
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poses, but not at present with success, 
though it is desirable that so simple 
a form of energy as the motion of a steam- 
engine or of-a turbine should be utilised ; 
but a fair measure of success has followed 
an attempt to convert heat into electricity 
by means of Wray’s modification of Cla- 
mond’s thermo-eleetric pile. For many 
weeks 48 circuits were maintained in work- 
ing order by one pile heated by gas jets. 
As a manufacturer of cables this country, 
of course, stands pre-eminent, and in the 
designing of transmitters our inventors can 
still hold their own. Varley's double- 
current system, working with polarised 
relays, has survived all others, but the 
keys employed to work it have been much 
improved, if not altogether revolutionised. 
Keys manipulated by hand cannot be 
made to send more than 45 words per 
minute, and, as the hand soon tires, the 
average rate of the best operator, says Mr. 
Preece, does not exceed 30 words per 
minute. Hand-keying is, of course, replaced 
by automatic senders on fast-speed circuits, 
and Mr. Preece, alluding to this branch of 
the art, pays a well-merited tribute to 
Alexander Bain, who introduced the system, 
: unfortunately for him, before it was really 
wanted. Wheatstone's apparatus has been 
entirely remodelled and improved by the 
Post-office electricians : nothing remains but 
the original idea, and the machine now 
made by Mr. Stroh is one of the most 
perfect pieces of mecbanism employed 
in any art. If that be true, and we 
do not doubt it, the ingenious mecha- 
nicians who so improved, or rather re- 
designed, the instrument should not be 
hidden under the general term of “ Post- 
office electricians.” According to Mr. 
Preece, the telephone bids fair some day to 
be of use in some branches of telegraphy, 
but its progress has been Marappan g y 
small. Scores of improvements have been 
suggested or patented, but the instruments 
which Mr. Preece brought over from 
America last year remain the best in design, 
though they are not adapted for telegraph 
work, being too sensitive for practical use 
on existing lines. The “distinguishing 
feature that has characterised the improve- 
ments made by the Post-office officials has 
been in the direction of fast speed tele- 
graphy, and it is not too much to say that 


they have more than quadrupled the work- 


ing speed of wires.” We are pleased to 
hear so good an account of the inventive 
faculties of the Post- office electricians, and 
hope they meet with their reward. There 
seems, however, to be some doubt in the 
matter; for although there are now nearly 
200 circuits in England worked on the 
duplex system, . J. B. Stearns, of 
America, was the first to make it a practical 
system, and Dr. Muirhead 18 it to 
cables. So long ago as 1855 Siemens and 
others showed how two messages could be 
sent in the same direction at the same time 
(duplex telegraphy) ; and, when that system 
was combined with the diplex, quadruplex 
telegraphy vas the result. Bosscha 
and Sturk suggested it in 1855, and 
Mr. Heaviside repeated the suggestion in 
1873, and according to Mr. Preece it was 
devised by Mr. Walby, a Post-office official 
at Dublin, in 1873. It was, however, 

atented in this country by Mr. Stearns in 

874; and was first practically utilised by 
Edison and Gerritt Smith in 1876; it is 
only now being introduced by our Post- 
office authorities. Amongst all the names 
mentioned by Mr. Preece we find only that 
of Mr. Walby as connected with our Post- 
office, and even he is not stated to be an 
“ electrician ;” so that what we ought 
perhaps to read is, that the Post- office 
officials adopt any improvements that are 
made and tested by others. Of all the 
systems of fast speed and multiplex tele- 
graphy the most valuable and successful are 


the Wheatstone automatic and the quadru- 
plex. The speed of the former, when worke 
duplex, is 200 words per minute; that of the 
latter, according to Mr. Preece, only 120, so 
that the automatic is more capacious than 
the quadruplex system. The two systems 
have been combined by the electricians of 
the Post-office, one side of the quadruplex 
being worked automatically, while the other 


is employed in the ordinary manner, so that 
the advantages of both are secured. These 
systems of fast speed and multiplex tele- 
graphy have grown up in England under 
the fostering care of the Post-office since 
the transfer of the telegraphs to the State: 
therefore, says Mr. Preece, greater improve- 
ments have been made in telegraphy during 
the past eight years than in any previous 
period of similar duration. Necessity drove 
the Americans to the introduction of the 
quadruplex system, asit has driven us to 
the employment of the automatic. England 
stands prominent as the “home of the in- 
ventor.” While she can boast of Wheat- 
stone, Cooke, Bain, Thomson, Clark, Varley, 
Fuller, &c., and Europe can boast of Gintl, 
Siemens, Frischen, Meyer, &., America has 
her Morse, Hughes, Stearns, Edison, and 
Gray.“ So says Mr. Preece, but one is 
tempted to ask, if both England and 


has not one, too—and, to come to the real 
point, whether the 
enumerated were before or after the tele- 
graphs came under the control of the State ? 
In 1868 the Western Union Telegraph 
Company engaged the services of Mr. 
Cromwell Varley, and they have, says Mr. 
Preece, “ bettered their instruction.” Ame- 
rica has freely adopted our system of 
pneumatic telegraphy, our methods of test- 
ing, and Johnson's method of making iron 
wire. She has introduced automatic tele- 
hy, modified by Little and Edison, and 

is trying our superior batteries; so that, 
while we have not been slow to avail our- 
selves of American advances, our cousins, 
according to Mr. Preece, have equally 
availed themselves of our progress. 
Telegraphy, whether for ordinary com- 
mercial or for railway purposes, is more 
highly developed in this country than in 
any other, and assuming that the Govern- 
ment monopoly does tend to check improve- 
ment, we must agree with Mr. Preece that 
the cable companies and the railway sys- 
tems offer a tolerably large field for the 
inventor; but, rightly or wrongly, there is 
an idea that inventors are scurvily treated 
by Government departments; and from the 
time of Brunel down to that of Snider, facts 
warrant the idea. Mr. Preece tells us that 
he has no doubt the day of sixpenny tele- 
grams will come, but under present circum- 
stances.it is impossible, because, as we 
understand him, the wires are now fully 
occupied. “Impossible” is a very stron 
word, and if invention is not dead, we sha 
expect the ‘‘ Post-office electricians” to 
render a 6d. telegram not only a possibi- 
lity but a reality. 


ASTRONOMICAL NOTES FOR 


SEPTEMBER. 
The Sun. 
4 At Greenwich Mean Noon. 
8 
a Souths. 2 U 
8 a8 | Decli- | Sidereal 
be 8 — nation. Time. 
Q 
h.m. s. a.mjh. m. 8. „ „ bh. m. s. 


10 41 578 14 40N 10 42 389 
11 O 362411 11 1 46°66 
11 18 3431 1 11 21 29°43 
11 36 02 35 52 11 41 12˙19 
11 53 570 39 25 12 0 54˙96 
12 11 561 17 39 812 20 37:73 


111 59 53˙48,, 
611 58 16˙12 „, 
11 11 56 33˙24 „ 
16 11 54 47˙53, 
2111 53 1.70 
26 11 51 18:59 ,„ 


Europe have an “&c.,” whether America | 


English inventors 


At 4 a. m. on September 28rd, the Sun enters 


d| Libra; and Autumn is then supposed to com- 


mence. This is the theoretical epoch of the 
Equinox ; but the closest approach toan equality 
of day and night will really occur on the 24th, 
when the Sun will be just 12h. 2m. above the 
horizon of Greenwich, and, of course, llh. 58m. 
below it. The Zodiacal light may now be 
looked for in the East before sunrise. The 
same remarkable absence of spots, or other in- 
dications of Solar disturbance, continues. 


l The Moon 

Enters her First Quarter at Sh. 25°7m. at night 
on September 3rd; and is Full at 3h. 49°4m. 
p.m. on the 11th. She will enter her Last 
Quarter at 6h. 30m. in the evening of the 19th ; 
and be New at 2h. 10°3m. on the afternoon of 
the 26th. High tides may be looked for on the 
26th and 27th. 


at Noon. Souths, 
Days h. m. 

4˙3 3 42°4 p.m. 

9'3 8 258 „ 

14˙3 12 50 „ 
19°3 2 50°6 a.m. 

24˙3 7133 „ 

29:3 11396 „ 


Either the Full Moon of September, or 
that of October in 1878, is equally entitled 
to be considered as the so-called “ Harvest 
Moon; which, at the time of its opposition, © 
rises at nearly the same hour for two or three 
nights running. The Moon will be in conjunc- 
tion with Jupiter at 11 a.m. on the 7th; with 
Saturn at 9 p.m. on the 12th ; with Mercury at 
11 a.m. on the 25th; and simultaneously with 
Venus; and, lastly, with Mars at 1 pan. on the 
26th. 
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Mercury 

Is an Evening Star up to the 10th, at 7 a.m, on 
which day he comes into inferior conjunction 
with the Sun. He will be well placed for the 
observer before sunrise towards the end of the 
month. 5 
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Jupiter, 

Ps Whose position in the heavens gets worse and 
_| Declination.) Souths. | worse, should be looked for as soon after dark 
as possible. No observations of delicate detail 
—— |__| on his surface, however, can reasonably be ex- 


i h. m. pected when even his meridian altitude scarcely 
15638 | 0 51°6 p.m. |exceeds 17°. 
0 197 0193 „ 
2 301N 11 a am. | e 8 Nich 
5 241 11 11:7 ,, ight Deolination 
7 23 10 52˙7 55 28 Ascension. South. Bouths. 
6 48:3 10 475 „ AA 


7) 8 h. m. Im. 

A pendulum-like path described wholly in a 1 20 13 21 143 0 177 p.m 
barren region ia Leo. Although Mercury will 6 20 00 | 21 180 8 56'8 „ 
not pass near to any conspicuous fixed Star, he 11 19 59:1 | 21 208 8 362 „ 
will be in conjunction with Mars at 9 a.m. on] 16 19 58:5 | 21 226 8159 „ 
the 7th; with Venus at 10‘a.m. on the 25th; 21 19 682 | 21 28-4 7559 „ 
and again at 2 p.m. on the 30th. 26 19 582 | 21 23°2 7363 „ 


Venus 


Is a Morning Star during the whole of Septem- f ; 
ber: she has now an angular diameter of less| Jupiter will thus remain almost stationary in 
than 12”, and is approaching to a circle in the sky in that blank region to the W.S.W. of 
figure; so that her interest as a telescopic | T» p, and o Capricorni. 

object, which has been for some time waning, 


Starting from a point to the S.E. of y in 
Aquarius, Juno vill travel through that con- 
atellation in a south-westerly direction. She is 
a full magnitude leas than Pallas. 


‘ 


is becoming very small indeed. Jupiter’s Satellites. 
Sd | Right | Declinati 
eclination Za 
8 8 Ascension. North. Souths. Satellite, /Phesomenca 
h. m. 5 h. m. h. m. s. 
1 | 9 95| 17 40 10 27-7 am. IV Oe R è |713 Op.m. 
6 9840 | 15221 | 10325 „ IV EoD {105834 „ 
11 95682 | 18 294 | 10369 „ I OcD 1 8 0 „ 
16 10 220 11 27-1 10 41:0 „ 1 Tr J 8 11 0 , 
21 | 104551 9167 10 447 „ I Sh I 9 5 O „ 
26 | 11 87] 6 595 10 48:3 „ I Fr E 10 31 0 ,, 
1 Sh E 11 25 0 „ 
ae ea a 1 Ee R 8 43 16 „ 
Starting thus from a barren part of Cancer, III Oc R 9 8 O „ 
Venus will travel through the whole width of ILI Ec D 918 4 , 
Leo. On the 11th and 12th the planet will be III Ec R 12 46 53 „ 
a little N. of Regulus, and about 1° N. of II Tr I 10 3 0 „ 
Leonis on the 17th. She will further be in the II Sh I 11 55 0 „ 
same telesoopic field with x Leonis on the 24th. 11 Tr x 2 59 0 „ 
Her conjunction with Mercury on the 25th and II Ec R 8 58 39 „ 
the 80th have been referred to above in connec- I Oc D 12 52 0 „ 
tion with that planet. 1 Tr I 9 59 0 „ 
1 Sh I 11 0 0 „ 
Mars IV TrI (1188 0 „ 
Comes into conjunction with the Sun at Noon I Tr E 12 19 0 „ 
on the 18th; his conjunction with Mercury on I Oc D 719 0 „ 
the 7th has been previously spoken of. III Oc D 9 4 0 „ 
Of the 1 Ec R 10 88 33 „ 
Minor Planets III Oe R 12 40 0 „ 
Pallas and Juno are in a fairly good position 1 Tr E 6 46 0 ,, 
for the observer during September; the former 1 Sh E 7 49 0 „ 
coming into opposition with the Sun on the II Tr I (1226 0 „ 
10th. We therefore give short ephemerides of II Oc D 6 32 0 ,, 
them. II Ec R 11 35 11 „ 
Pallas. ' III SN E 6 52 0 „ 
n T = A 647 0 „ 
8 ; N 11 48 0 „, 
+ 3 Declination Souths. I Oc D 9 8 0 „ 
As ea I Tr I 6 16 O „ 
ä = : 1 7 24 0 „ 
h. m. h. m. 8 36 0 „, 
823 85| 6 88N 11 570 p.m. a „ 
18 | 23 10] 2 668 | 11102 „ 1 ce, Le ae 
. 0 L 
28 22 541 | 4 205 10 240 ,, i OD ‘Vase o” 
111 Tr E 6 8 0 „ 
Pallas, shining as a yellowish 7th mag. Star, Sh I 715 0 „ 
will desoribe the retrograde arc indicated in the 579 S E |1054 0 — 
above ephemeris in that very barren region II be : 3 5 » 
a) 
where Aquarius and Pisces are conterminous. II Sh E 924 0 „ 
Juno 1 Oc D 10 59 0 „ 
82 1 | gr 3 2 0 
Fight (Declination „ 
D* Souths. I Tr E 10 27 0 „ 
8 2 Ascension.“ South. 1 Sh E 11 40 0 „ 
e IV Tr E 8 25 0 „ 
h. m. h. m. f Eo R 858 7 » 
s | 22133 | 5 564 | 11 18pm 7 a Peer ee 
18 s 22 68 7 475 10 16-0 57 IIT Tr I 16 0 2 
* . 33 
28 `| 22 22 9 281 9 322 „ III hE 3 
III 16 0 
II 34 0 
II 5 0 
II 30 0 


2 
* 
~ 
— 
0 0 - 2-88 


Ec. Eclipse; Oc. Occultation; Tr. Transit of 
Satellite; Sh. Transit of Shadow; D. Disa: 


5 R. Reappearance; I. Ingress; E. 


Saturn 


Saturn coming into oppositior to the Sun at 4 
p.m. on the 22nd, ig a morning Star, as far as 
his Southing is concerned, during the first two- 
thirds of September, and an evening Star for 
the remainder of the month. He rises, how- 
ever, about 7h. 30m. in the evening at the 
beginning, and between 5 and 6 at the end of 
it; and is now as well placed for the observer 
as he will be this Ket His ring continues 
(almost imperceptibly) to close up. 


3 Ri inati 
ght | Declination 
Ascension South. Souths. 


AA 
h. m. , h. m. 

1 0 80 1 62˙8 1 27˙7 a.m. 

6 0 68 2 1˙8 1 68 „ 
11 0 5˙2 2129 12 41°6 p.m. 
16 0 38 2 22˙8 12205 „ 
21 0 24 2 31˙8 11595 „ 
26 0 09 2 41˙1 11 3884 „ 


It will be seen from the above Ephemeris 
that Saturn moves backwards during Septem- 
ber through that very barren region in Pisces 
to the South of the First Point of Aries. 


Uranus 
May be considered to have left us for this 
year. But , 

Neptune 
Will be ceming fairly into view after the 
middle of the month, and towards the end of 
it will be above the horizon during the greater 
part of the working hours of the night. 


© a e Kd e 
4 Right | Declination 
8 E Ascension.) North. Souths. 


h. m. 3 h. m. 
1 2 31:6 | 13 13 8 60°8 a.m. 
6 2 314 | 18 00 8 31:0 ,, 
11 2 812 | 12585 8 11˙1 „ 
16 2 808 | 12 56˙6 2611 „ 
21 2 305 | 13 546 2811 „ 
26 2'801 | 12 52˙5 2 11:1 


Neptune will thus never move very far out 
of a blank region in Aries. 


Shooting Stars 
Are much more rare in September than in the 
previous month. Faint indications of Showers 
exist at the beginning of the month, and 
between the 18th and 25th. There is, more- 
over, a tolerably well-determined one on the. 
10th, which should be watched for. 


Geenwich Mean Time of Southing of Four-- 
teen of the Principal Fired Stars, on the 
Wight of September Ist, 1878. 


Star. Souths. 
h. m. s. 
5 e ° ave 7 10 83°81 p ni. 

ega 17 ; * 7493011 „ 
h? gittarii oe eee 8 45 51°08 LI 
Altair... 905 .. 9 1 2078., 
a? Capricorni 5 9... 9274410 „ 
a Cygni = oy 9 9 53 8814 „ 
a Cephei ue 108 .. 10 31 55°68 „ 
s Pegasi er . . . LO 54 24°28 „ 
a Aquarii . 11 15 4020 „ 
„ Aquarii . 11 45 956 „ 
Fornalhaut ... . 12 6 55°78 „ 
Markab . 12 14 40°42 „ 
oe aik . 12 26 47:94 „ 
Sculptoris see ee 12 58 26°87 39 


The method of determining the Local Mean 
Time of Transit of either of the Stars in the 
above List will be found on page 60 of Vol. 
XXIII. ; and that of finding the instant of its 
Meridian Passage at Greenwich on any other 
night in September on p. 898 of Vol. XXII. 
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SIREN FOG SIGNALS. 


yo Prof. Tyndall, Prof. Tait, and a 
number of smaller men turning their 
attention to fog signals, we may hope shortly 
to be in a position not only to provide vessels 
with the means ọf unmistakably indicating 
their pany and whereabouts, but also to 
warn the ships themselves of their proximity to 
a dangerous coast. At the meeting of the 
British ‘Association, Mr. J. R. Wigham read a 
paper on the Irish Siren Fog Signal, invented 
and constructed by him. It is adapted either 
for steam or compressed air, and differs from 
those made in America and in England in 
being driven by a small turbine actuated by the 
current of steam or air by which the instru- 
ment is sounded, the rate of rotation being 
controlled and rendered uniform by a simple 
.governor—a much less complex arrangement 
than the somewhat cumbrous mechanism which 
has heretofore been used. The Irish siren is 
applicable to steamships as well as to light- 
houses. The first made by Mr. Wigham was 
similar to the American instrument, having 
two perforated discs, one revolving in front of 
the other, but with one important difference, 
that the holes in the revolving disc were con- 
structed with bevelled edges, and it was thus 
caused to rotate by the direct action of the 
steam without the intervention of any machi- 
nery, precisely on the principle of the original 
siren invented by Cagniard de la Tour. The 
siren thus constructed is especially suitable for 
steamships, being so simple that the smallest 
boy in the ship can set it to work in a moment 
‘by merely turning on the steam. This arrange- 
ment, though satisfactory for vessels, is not so 
good for lighthouses where the sound is re- 
. quired to travel a greater distance. It was 
ound in this case that the speed of the disc 
became so great as to produce a note so high as 
to be almost inaudible, and although the dying 
shriek of the siren, as it approacked the point 
of inaudibility, was peculiarly weird and un- 
mistakeable, and such as a few years ago would 
have been considered perfectly to have fulfilled 
the purpose of an effective fog-signal, yet it 
was found to be inferior in range and power to 
that of the prolonged uniform note which is to 
be obtained by the use of some kind of driving 
machinery by which a regular rate of rotation 
of the discs is maintained. Instead of discs, 
as in the American sirens, Mr. Wigham now 
uses two concentric cylinders, one fixed, the 
other revolving; but the chief peculiarity of 
the Irish siren is the means by which the 
cylinder is made to revolve, from the compact- 
ness and simplicity of which, and from the fact 
that it is not necessary that it should be 
assisted by a belt or otherwise with any motive 
power, it could be sounded at the water’s edge, 
or on an outlying rock, or any position, no 
matter how distant from the station at which 
the steam boiler or compressed air receiver is 
situated. 

We take this opportunity to illustrate one 
of the Jatest American developments of siren 
fog-signals, which has been patented in this 
country for its inventor, Mr. F. Brown, of New 
York. His invention consists (lst) in combin- 

_ ing two or more sirens or siren valves with one 
trumpet or reverberator, in such manner that 
tones of different degrees of pitch may be given 
at certain fixed intervals. (2nd) In the combi- 
nation of a siren or siren valve with a trumpet 
and throttle or cut-off valve, or mechanism 
whereby variable signals may be given at the 
pleasure of the operator. (3) In the combi- 
‘mation of a siren valve with the air or gas 
chamber, and throttle or cut-off valve, in such 
manner that thesiren valve is constantly work- 
‘ing under or within the pressure of the air, or 
gas, or elastic medium. 7 

The invention is so constructed as to be 
adapted for use on shipboard, and to be driven 
by re and is, therefore, made com- 
pact in form, and with all the parts combining 
together in a self-contained machine for using 
air as the elastic force. 

Fig. 1 represents the apparatus in side ele- 
vation; Fig. 2 is a plan of the same as seen 
from above, with the trumpet removed; Fig. 3 
is a vertical section of the apparatus as shown 
in Fig. 1; and Fig. 4 is a transverse section 
through the axis of the rotating valve. 

The base of the apparatus carries the air- 
pump at B, with air- ber or reservoir at C, 
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The air-pump is connected with the air-reser- 
voir at its lower end by a channel in the base, as 
at D, and motion is given to its piston by a 
crank on a shaft, which has on each end hand 
cranks for operating it; the shaft being 
mounted in brackets which project out from 
the top of the air-reservoir. The siren valve 
is shown at E, and is cylindrical in form, or 
similar to a broad-faced pulley. The axis is 
mounted in brasses or composition, which are 
inserted in bosses cast on the inner side of the 
valve chamber, and one end of the axis extends 
out through a stuffing box, and carries a pinion 
wheel to give motion to the valve. The exte- 
rior face of the valve revolves in close proximity 
to a seat, as at F, which extends down into the 
top of the air reservoir, and through the seat 
are made the openings that connect with the 
trumpet or its nozzle, as shown at Fl. The 
face of the seat or that next to the valve has 
its two openings in rectangular form, and there 
are openings corresponding in size through the 
rim of fhe valve, which communicates with the 
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interior of the air-reservoir, so that as the 
valve rotates its openings meet those in the seat. 
But to vary the sounds or vibrations in the 
trumpet the spaces between the openings in 
the valve are varied, as, for example, the open- 
ings in one circumferential line are twice as 
far apart as those in the other; consequently 
the jet of air into the trumpet will be twice as 
frequent from the one as the other. 

Motion is given to the siren valve from the 
large toothed fly-wheel on the crank shaft, and 
as the valve and its seat are placed in the upper 
part of the air reservoir, the air therein, when 
under pressure, is constantly exerting its force 
upon the valve and the seat to escape into the 
trumpet, but is pre from doing so by the 
two valves at H, Hl, that are held down upon 
the back of the valve seat by springs. These 
valves resist the outward action of the air 
pressure whenever the holes in the siren valve 
correspond with those in the seat, the springs 
being made sufficiently strong to resist the out- 
ward pressure to the desired degree for pro- 
ducing the required force of sound waves; but 
the valves algo serve ag safety-valves to the 
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reservoir whenever the air pressure becomes 
greater than the weight of the valves and the 
resistance of the springs, as it will then open 
the valves and escape into the trumpet and 
thereby give relief to the reservoir, and also 
cause an alarm sound in the trumpet, as it will 
be a combination of both outlets. But to give 
the proper sounds, the valves H, H“, are raised 
by arms at K, K!, mounted, one on a rock 
shaft and the other on a sleeve surrounding the 
shaft, both of which are mounted in a bearing 
in a bracket, fastened upon the exterior of the 
valve chamber. 

It is evident that by rotating the shaft or 
the sleeve one or the other of the valves will 
be lifted, and as long as it is held open the 
air in the reservoir will escape in a series of 
puffs or jets proportioned to the x age: the 
siren valve and the spaces between its openings. 
To produce these jets at regular intervals a 
tappet arm, as at N, is attached upon the outer 
end of the rock shaft, and one is also upon the 
sleeve, and they extend out sufficiently far to 
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come in contact with pins at O, screwed into 
the rim of a wheel revolved slowly by a worm 
and gear, driven from the crank shaft by the 
bevel gear. There are two rows of pins in the 
wheel, one for each tappet; consequently by 
arranging the pins alternate with each other, 
as shown on the wheel in Fig. 1, the outlet or 
throttle-valves will be operated alternately and 
regularly as each pin comes in contact with its 
tappet; the duration of the sound will be 
the same, but the pitch of the sound will be 
per to the openings in the. siren valve. 
Long and short sounds may also be produced by 
setting the pins at O toa greater or less dis- 
tance from the wheel, and a variation in the 
intervals may also be given by setting the pins 
of one row, so that two will act on one tappet to 
one of the other, and vice versa. To give sig- 
nals at the pleasure of the operator, or, for 
example, to produce sounds corresponding to 
those in the Morse system of telegraphing, or 
to any signal system of variable sounds, the 
shaft and sleeve are furnished with a key to 
each, T T, upon which the operator may press, 
and thereby open the throttle valves at plea- 
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sure, and hold them open, as desired, to give 
the signal required. When these keys are 
used the tappet wheel is removed, or its pins 


are set out of contact with the tappet arms. 
The trumpet may be attached to the valve- 


chamber by a disc as shown, so that it may be 


turned around to the direction in which it is 
desired the sound shall travel. 


ELECTRICAL INDICATOR TO SHOW 
THE ROTATION OF THE EARTH.* 


N my article on this subject (ree p. 518, No. 697) 
a form of instrument is shown in which the 
index is placed in a horizontal plane, and would in- 
dicate an hourly motion of 15° at the poles, while at 
the equator it would not indicate at all. In the 
accompanying engraving an instrument is shown 
which is suspended with the axis of the wheel su 
porting frame, C, at right angles to the plane of the 
equator and perallel with the polar axis of the 
earth. The frame, C, is suspended by silk threads 
from studs that project from the beam, A. Two 
vulcanite mercury cups are supported by the beam, 
B, in pesition to make an electrical connection with 
the discs on the axes of the frame, C. These cups 
are connected by a spirally. coiled wire with the bind- 
ing posts that receive the battery wires. The 
beams, A B, are connected by rods, so that when it 
is desired to adjust the instrument the parts will 
maintain their proper relation. Upon one of the 
axes of the frame, C, there is an index that moves 
in front of the scale of Upon the other 
axis there is a small mirror, D, for receiving a beam 
of light and projecting it on a screen. By this 
arrangement a very long index is secured without 
additional weight or momentum. For this su - 
tion I am inde to Professor A. M. M ho 
also sugg sted the suspension of the instrument by 
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silk fibres. The instrument shown in the engravin 
should, when the axis of the frame, C, is adjus 
1 15° motion per hour in any 
latitude. e possible application of this instru- 
ment in a larger form to equatorial telescopes in 
place of thd present clock trains suggests itself. The 
only difficulty, if any, would be in providing tele- 
scope mountings of sufficient delicacy. The 
arrangement of the wheel, the commutator and 
connect‘ons is substantially the same ir this instru- 
ment as in the one previously described. 


THE APPLICATION OF PHOTOGRAPHY 
TO THE PRODUCTION OF PRINTING 
SURFACES AND PICTURES IN 
PIGMENT.—V.+ 

Br THOMAS Boras, Esq., F.C.S. 
Collotypic Printing. 
OU have already seen how extended is the use 
of bichromated gelatine in photo-mechanical 

printing processes, and we now bave to study a 

method in which the gelatine itself is used as a 

printing surface. 
The hare principles of collotypic printing are as 

follows :—A plate of glass or metal is coated with 

a uniform layer of bichromated gelatine, and this 

is exposed to light under a negative. Certain parte 

beceme insoluble by the action of light, others 
remain soluble and capable of absorbing water. 

The plate is damped, and a roller, charged with 

fatty ink, is passed over it. Those which 

he water refuse the ink; and a piece of 
laid on and pressure applied, the ink 
paper, forming a print. But more 
as we have an infinite number of 


* By Geo. M. Horurngs, in the Scientific American. 


+ Being the Cantor Lectures delivered before the 
Society of Arts. 
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grades between the two extremes of wate eee 
parts, and of ink-taking parta ; those parts whic 
ad a slight exposure to light being capable of 
oth ink and water, the proportion in 
which each is received depending on the extent to 
which the part has been acted on by light. Here is 
a damp oollotype plate; I hold it up to the light, 
and those who are near can see a very feeble image. 
I now pass the inking roller over it a few times, and 
the fatty ink adheres to those parts which have been 
expoeed to light, the amount of ink being propor- 
tionate to the extent to which the light has acted; 
se that a picture is built up with all its gradations 
of light and shade. I hold up the inked plate before 
the light, and you see the image distinctly. I will 
now band round the inked plate, together with a 
similar, but uninked plate. Here is one more plete: 
which I take from this dish of water; this I will 
ink, and take an impression from it on paper. Here 
they are, you see. If you hand them round, you 
can compare the plate with the proof printed from it. 
The first step in preparing the collotypic plate is 
to take two pieces of plate-glass, such as I have 


receiving 


‘here, to put some water and flour emery on one of 


them, then to grind them together until the rub- 
bing surfaces are uniformly de-polished. It is not 
worth while for me to go on grinding these until 
they are finished, but here are some finished ones 
which you can examine. Wher the plates have 
been sufficiently ground, they must be well rinsed, 
and re up against a shelf to dry. The next 
thing is to prepare a mixture of seven parts of albu- 
men, three parts of commercial water-glass solution, 
and ten parts of water. This mixture being made, 
it is churned to a froth by one of these American 
egg-beaters. You see it only takes about two 
minutes to convert the whole intoa froth. I now 
pour this froth on a paper filter, and as it breaks up 
it runs through. This solution is now ready to pour 
on the plates, and you see that it rans easily over. 
I now let it drain off at one corner, and allow the 
plate to dry in an inclined position. When dry, the 
plate is well rinsed iu water, in order to remove all 
soluble matter, and is again reared up to dry. In 
this state the plate is covered with an extremely 
thin whitish film, which causes adhesion between 
the plate and the gelatine coating which is next 
applied. The sensitive gelatinous mixture is pre- 
pared by dissolving six parts of gelatine in 48 parte 
of water, and addig one pari of ammenium bichro- 
mate, and 48 parts of alcohol. The mixture is then 
strained through fine muslin, and is ready for use. 


Here is a metal hot plate, made double, and in 
the interspace bpas is k t boiling. yia ovals 
screws support one o repared glass plates, 
about an Aach from the fatten of the metal hot 
plate. The glass pee usually reaches a temperature 
of about 50°C. under these circumstances, and when 
this is the case, and the plate is quite level, all is 
ready for coating it with the sensitive gelatine. I 
now pour on the middle of the plate as much of 
the sensitive mixture as it will conveniently hold, 
and you see that it rans well over the plate, even up 
to the corners. I now lift up the plate quickly, 
drain off the excess of gelatinous mixture, give t 
plate a rocking motion, and pat it back on the 
levelling screws in its old position. In about ten 
minutes it will be dry and ready for exposure in the 
printing frame, and this exposure is about equal to 
that which would be required to make a silver print 
from the same negative ; but a plate which has been 
dried quickly requires a longer exposure than one 
which has been dried slowly. 

Mr. Debus is now holding a dried plate against the 
lime light, and you merely see an even yellow tint, 
arising from the uniform film of bichromated 
gelatine. He will now hold up a similar plate 
which has been exposed under a negative, and you 
see a faint brownish image, showing all details and 
shades of the original. After having printed the 
plate under the negative, the next step is to soak 
the plate in cold water, in order to remove the free 
bichromate; and during this soaking the ee 
becomes much fainter, as you will see when I hold 
this soaked plate before the lime light. During 
this soaking in water another change, and a 
remarkable one, takes place; all the exposed parts 
of the plate become puckered up into a multitude 
of little folds, which wind about in a very peculiar 
manner. These folds may be traced almost all over 
the picture, their depth being greatest on those 
parts which have been most exposed—at least up to 
a certain limit, beyond which increased exposure 
tends to destroy the folds. The pitch of these folds 
may vary from about fifty to hundred to a 
linear inch, and this pitch varies according to the 
treatment of the plate, the kind of gelatine used, 
the condition of the bichromate, the length of time 
which the sensitive mixture ia kept before use, the 
rapidity of drying, and other circumstances. This 
puckering, reticulation, or o has much to do 
with the printing qualities of the plate, one with a 
coarse a being easier to print from than one 
with a fine grain, but the results are, in general, not 
80 good. hen the plate has been soaked in water 
sufficiently long to remove the excess of bichromate 
and to develop the grain, it is taken out and allowed 
to dry spontaneously. The dry plate may then be 
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kept without injury for several days, or weeks, or 
even months. It should be kept in 9 cool room, 


and, as a rule, ought not to be put away in a 
brightly lighted place. 
We now pass on te the inking of the plate and 
its treatment in the press. ore use the plate 
should be soaked in water, in order to saturate the 
soluble portions of the gelatine with this fluid, and 
generally five or ten minutes is sufficient for this pur- 
pose. It is usual to employ the ordinary li phic 
roller, and ordinary lithographic links, for collotypic 
pants , and when a lithographic roller is in really 
irst-rate condition it answers admirably ; but a new 
lithographic roller can only be got into a sufficiently 
good condition by daily exercise for about a month, 
and the least carelessness, the drying of ink on it, or 
a cessation of work for a few days, will degrade it 
from the state of a roller suitable for collotypio work 
to that of on ordinary roller suitable for lithography.. 


Here is a form of roller which I have devised, and 
have found to answer admirably, as it is always- 
ready for use. It consists of an outer cylinder of- 
red indiarubber, made smooth on the ontside by 
means of fine glass paper; inside this is a thickness 
of about three-quarters of an inch of ordinary- 
typographic roller composition (glue and treacle), . 
and inside all a wooden core, provided with handles.. 
To make this kind of roller, I put the indiarnbber- 
cylinder inside this brass mould, place the core in 
position, and pour in a little of this gine and treacle 
composition—just enough to seal the joint at the 
bottom—and when this has set I will fill the space 
with the glue and treacle mixture. When a roller 
of this kind is done with, the ink can be cleaned off 
by means of a rag moistened with a little oil of 
turpentine, care being taken not to use too much. 
The roller is then ready to be put away, and can be 
brought into use again at a moment’s notice. 


The labour of mixing stiff inks and colours, and 
of getting an even film on the inking slab, is con- 
siderable ; but I have found that the following plan 
obviates all difficulty on this score. The ink is mixed 
up with oil of turpentine to the consistency of cream, 
and the colour may be modified by the addition of the 
artists’ oil colours, which are sold in tubes. In this 
way a thorough mixing of the colours is ensured, and 
when it is intended to usea ion, a piece ef muslin 
is tied over the mouth of the bottle containing the 
colour, the bottle is then inverted, and the muslin- 
covered neck is rubbed over the inking slab. The ink 
thus filtered out is pee evenly by means of an ordi- 
nary typographic ink roller, and is then allowed to re- 
main a 2 minutes, in order that the turpentine may 
evaporafé. Thus is obtained a layer of ink, free from 
lumps, well mixed, and evenly spread. The collo- 
typic plate, being now taken from the water, is laid 
on the bed of the press, this having been previously 
covered with a sheet of white paper, and is gently 
wiped with a soft piece of muslin. The inking roller 
being charged with ink from the slab, is gently 
rolled backwards and forwards, as 1 am now rolling, 
it being borne in mind that a slow rolling with hea 
pressure tends to put much ink on the plate, an 
quick rolling with light pressure tends to take off an 
excess of ink. It is advisable to be proviied with 
two inks, one rather thinner than the other, as the 
half tones sometimes require a thin ink to brin 
them fairly out. To make this thin ink a little 
the very fluid lithographic varnish (known as tint 
varnish, or S. H. varnish) is added to the mixture of 
turpentine and ink. The kind of press beat adapted 
kor pated printing is the roller Lthowrarnic 
press, like those commonly used in France and Italy ; 
a Waterlow’s autographic press is very well adapted 
for the work, but the scraper press does not answer 
so well. You see that the press I am using consists 
merely of two rollers, with the tympan and bed 
riding between them. 

The plate having been inked, and the paper laid 
on, a moist sponge is passed over the back of it. I 
then put on a few thicknesees of blotting paper and 
a sheet of indiarubber an eighth of an inch thick, 
shut down the tympan, and pass through the press. 


Here, then, is the result. 

Any kind of paper may be used for collotypic 
printing, but if it be desired to imitate silver prints, 
a thin and rather soft enamel paper must be used, 
and the prints must be varnished with a varnish pre- 
pared by dissolving two parts of white shellac and 
one part of mastic in a convenient quantity of 
methylated spirit. The strength of the solution will 
depend on the effect required, and it is scarce] 
necessary to say that the varnish must not be allow 
to chill. Here is a print ; I will varnish one-half 
of it, and when dry hey can compare the two sides. 

The process which I have demonstrated to yon is 
. that of Professor Husnik, as set forth in 

is invaluable work on the subject, and if I were to 
give you the leading features of the various collo- 
typic processes I should occupy several hours in 
doing it. The characteristic feature of the Albert 
process consists in covering the glass plate with a 
film composed of gelatine, albumen, and potassium 
bichromate, and exposing this to light through the 
plate of glass, so as to make that part in immediate 
contact with the glass insoluble, washing off the 
soluble portion in warm water, so as to leave a very 
thin film of insoluble gelatine, capable of serving a 
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a bond between the glass and the actual printing 
film, which is now applied. 

Mr. J. R. Sawyer, of the Au Company, 
has elaborated a process by which he has produced 
magnificent ts, some of which you may see 
hanging up all round the room. You may see among 
these representatives of almost all classes of photo- 
graphic work—ancient manuseripts, coins, architec- 
ture, landscapes, engineering works, and book illus- 
trations. Directly opposite to me is an exceedingly 
fine collotypic print of Norwich Cathedral, and thi 
is from one of Mr. Sawyer’s own negatives. You 
will also notice a series of prints representing the 
great public engineering works of France, which are 
now being printed by the Autotype Company, under 
the direction of Mr. Sawyer. The production of this 
series, regularly and in large numbers, proves the 
thorough practicability of the collotypic process when 
in careful hands. 

You sre before you some admirable specimens ef 
collotypic printing, by Messrs. Braun, of Dornach, 
Messrs. Strumper and Co., of Hamburg, and Messrs. 
Wright and Co., of London. 

The next gal step in collotypic priating is the 
application of steam machinery to the process; the 
difficulties of wiping the plate, inking, and taking off 
the paper by machinery are considerable, but these 
difficulties are being gradually overcome. 


MODERN IDEAS OF CHEMICAL 
ACTION. 


1 lecture delivered Prof. Dewar on 


p 

chemistry at the 
i in 1 L 
father of modern che 


great difficulty to chemists to 
at that period Black managed to lay 
so firm and secure a basis in such a difficult depart- 


ment of science. The great discovery of Black was 


the production or 3 air, associated with 
the transformation of bodies where they were liquefied 
or became gaseous—the great doctrine of latent heat 
—that a body in ing frem a solid into a liquid 
took in heat which was not measurable by the ther- 
mometer. At the beginning of the century it was 
distinctly regarded as proved that air was really a 
‘substance that differed from the fluid in some way or 
other, having stored into it a certain quantity of 
heat. ina few years they found Dalton commencing 
to say, and stating distinctly in 1805, that he had 
no doubt that the permanent gases were liquefiable 
bodies. He said at the time that the experiments 
of Black and others had so far proved the results 
that there could scarcely be entertained any doubt 
iss | duc; 
ever kind into liquids, and that we ought not to 
despair of sffeeting it by the use of low temperatures 
and strong pressures exerted on unmixed gases. 
Now, in order to illustrate what Dalton really did, 
he (Prof. Dewar) would begin by proving that all 
liquids in a gaseous state had a certain amount of 
vapour, and that the vapour exerted a certain 
pressure, which was measurable. He had on the 
table three ordinary barometers, and into two of 
these he would introduce two fluids, leaving the 
third as astandard. Into the first ho would intro- 
duce at the top a little aleohol, and into the little 
cup at the top of the second some ether. They 
would observe that the alcohol floated about on the 
surface of the mercury, and that the mercury was 
being depressed—that depression being 5 by 
the vapour of the fluid. Different fluids had diffe- 
reut amounts of pressure. Ether had an enormous 
pressure, and it would be observed that it forced the 
mercurial level down much lower than the alcohol 
did. Dalton's investigation as to the pressure of 
vapours could only be regarded as second to his 


pas in the past. 


the reducibility of elastic fluids of what- | m 


the attention of investigators to the laws relating to 
the pressure of vapour and temperature. Now, in 
order to show better what he had been explaining he 
would magnify through a lens fixed air—carbonic 
acid, discovered by Black, and then subject it to pres- 
sure. As the pressure was put on, the manometer 
hand rose, and thoy wond see the liquid carbonic 
acid appear as a clear liquid on the surface of the 
mercury. This carbonic acid was as permanent as 
water, provided it was at the required pressure, which 
was something more than 60 atmospheres. The 
pressure would fall as he reduced the temperature, 
and by compressing it again it would rise in 
tem ily. He would show them that this liquid 
could be made to boil. The appearance of this liquid 
carbonic acid was, as illustrated, entirely altere by 
altering the temperature. This was typical of all 
fluids, and indeed of all solids. He also showed how 
the fluid could be made to disappear by increasing 
the temperature, notwithstanding that he increased 
the pressure ever so much. Even if he subjected it 
to the pressure of 100 atmospheres the liquid would 
not appear. Arranging a current of vavour to 
gradually heat the glass, in a short time they would 
see the fluid gradually disappear although he kept 
increasing the pressure to keep up the volume. 
This had been moet elaborately worked out by one 
of the greatest discoverers of the time—by Dr. 
Andrews, of Belfast~namely, what he called the 
“ critical point'—and he was only sorry that Dr. 
Andrews was not present to see magnified, and on 
so large a scale, an experiment which he had often 
shown him on a smaller one. At 80° this fiuid 
optically disappeared, and no amount of pressure 
would at that temperature bring it back. But by 
cooling it again they would get back the liquid, 
though there was then no liquid there, apparently. 
This was exactly parallel to what went on with a 
large number of gases. The effect of pressure in 
modifying chemical bodies dates from the baginning 
of the century, being observed very shortly after the 
time of Black. In fact, Black had a very favonrite 
pupil in Hutton, the great geologist. At that time 
it was a source of great discussion amongst 
geologists and physicists how far water or 
played the greatest part in the actions that had taken 
One school argued that water 
ad done everything; the other that fire did every- 
thing. Hutton supported the doctrine that fire 
modified the character of the stratified rocks and he 
answered the objections raised to the stability of 
certain chemical bodies by proposing the theory that 
pressure under the ocean produced a modifying in- 
fluence on chemical changes. His disciples were 
taught this, but never attempted any experimental 
verification, with the acception of Sir James Hall, 
who made a very interesting experiment about 1798, 
on the charaetor of basalt when fused. He showed 
that if they fused basalt it could be reproduced, pro- 
vided sufficient time was given for it to cool. After 
Hatton’s death Sir James Hall made an elaborate 


to | series of experiments to prove that Hutton’s theory 


was right. The substance he took was carbonate of 
lime. How was it that in an ordinary limekiln 
caustic lime was obtained and carbonate of lime did 
not exist? How was it that carbonate of lime was 
obtained at all if fire had acted, as was said, in geo- 
logic states? Hall tried to prove that stability 
depended upon pressure, and succeeded in producing 
chalks and actual marble by confining the marble or 
chalk in an enormous tube of great length, heating 
it to a high temperature, and preventing the escape 
of anything ; so that chalk, or a species of marble, 
was formed by heating carbonate of lime. Fifty er 
a hundred atmospheres was sufficient to produce a 
chalk of very little weight, and therefore, large de- 
posits of lime could be had without its being 
necessarily caustic. About 500 of such experiments 
had been greatly lost sight of. Little had been done, 
and a repetition of this er oat ere in a different 
form was one made within the last twelve or fifteen 
years. The principle was one which he would 
illustrate. The lecturer then gave an elaborate 
chemical illustration of the experiment referred to. 
The great development of the effect of pressure in 

odi ying ehemical bodies was due to Prof. Clair 
Deville of Paris, who, for the last twenty years had 
rigidly followed the philosophy of Black in examining 
the action of heat on chemical bodies or mixtures 
of bodies. In other words, he bad compared a 
vapour most rigidly with the behaviour of a chemical 
body, and all the experiments of Deville were 
really related to a very ingenious experiment of Mr. 
Justice Groves who found that water, although a 
very stable fluid, was readily decomposed at a 
white heat by means of red-hot platinum. This 
struck Deville as an extraordinary experiment, 
becansc here they had highly heated steam giving 
such a temperature as to decompose water itself, 
and by experiment he found that all that water re- 
quired for its decomposition was that they should 
have a continuous current of vapour driving away 
the amount decomposed. This was exactly parallel 
to the decomposition of chalk. The experiment was 
then made and showed that at a tomperurure very 
much lower than the fusing point of platinum, water 
was decomposed into gases, and that this was so 
was shown by reproducing water from the gas by 


great discovery of the atomic theory, for it directed i the aid of the electric spark. Another very interest 


ing experiment was made, showing the resulés of 


boiling action set up among the crystals of carbonate 
of potash, asalso another experiment with j 

witb the same object. Eve vapour has a 
cortain curve that represents its relations— 
namely, the increase or diminution of pressure to 
the temperature. If it was true that the behaviour 
of a chemical body was so strictly analagous to 
that of a vapour, then all the laws of dynamics 
could be applied to the stability of chemical 
bodies. This had modified entirely all previous 
ideas of metallurgic interactions, and it has enabled 
chemists to ascertain temperatures very much 
beyond the range of the best thermometers, to con- 
sider carefully the case of high temperatures as they 
occurred in the sun, and to explain a great many 
abnormal reactions that chemists had never before 
been able to explain. The temperature in disse- 
ciation was that temperature where a bedy could 
not exist—that is, that it was that temperature 
in the case of the body of water where no water 


could exist, where there was no possibility of 
was 


producing water at that temperature; that 

a temperature of something like between 3,000 
and 4,000 degrees, instead of being 30 degrees. 
All tho elaborate relations of temperatare and 
pressure ef vapour might be applied to the stability 
of chemioal bodies; consequently, the range of 
their knowledge had been enormously extended. 
It might appear to many that the case of a solid 
body differed from that of a fluid, and it might be 
imagined there was no parallel between the gas given 
off from the carbonate of lime or potash and that of 
water. If he took a little solid carbonic acid it would 
be easy to show that it was a su that at the 
temperature of the air was anual iling. I$ 
was actually in a state of ebullition. He would use 
snow to make a block of ice, and no doubt he would 
succeed in getting a block of it. There would be 
a mass of fixed air in the form of ice, and he would 
be able to show that if the ice was put in a fluid 
that did not solidify, it would actually be in a condi- 
tion of continual ebullition, although the temperature 
was considerably below that of the Arctic regions. 
The solid may boil just as much as the fluid. The 
lecturer then, by a beautiful and highly 
experiment, produced carbonic acid snow, and by 
increased pressure produced a block of ice. He ex- 
plained that the density of the solid in the form of 
ice was about one and a half times that of water. 
When it was placed in liquid it readily sank, and was 
continually giving off gas, and this be proved by 
placing it m ether. Dr. Dewar exhibited another 
experiment, in order to prove that a body that was 
eminently unstable existed at the gg gr of a 
red heat where that body would ordinarily 
regarded as a body non-existent. For this purpose 
he placed a strip of palladiam in a hydrogen flame. 
The palladium was observed to be vibrating, and that 
was due to the inequality of temperature 8 the 
hydrogen temporarily in and temporarily out, and 
proving the temporary existence of a body of great 
instability at high temperatures. The inference 
from this investigation was to show that the 
generalisations of the greatest importance were those 
that were the work of an enormous number of 
minds. In order to reach this analysis of chemical 
stability they had included the work of many years 
of the ablest experimenters. The results of a century 
of experiments were really to go back to the philo- 
sophy of Black—to study the action of heat on 
bodies and mixtures, and to examine the analogy of 
chemical bodies with those subjects with parallel rela- 
tions—namely, vapours; and in that way they were 
enabled to apply all the great discoveries of investiga- 
tors in thermo-dynamics to the stability of chemical 
compounds. ‘They continually heard of discoveries 
by astronomers with reference to the condition of 
the solar atmosphere. Think for one moment what 
this investigation showed them with reference to the 
solar atmosphere. It told them the effleacy of 
sudden explosions on an atmosphere heated to an 
exceedingly high temperature. The result was 
hundreds of bodies were formed for the first time, 
and hundreds of bodies were decomposed, forming an 
enormous number Of new ones out of the sphere of 
its enormous jet, simply from the variation in the 
pressure. No doubt they would have a proof of the 
application of these principles by the discovery 
shortly, that there were oertain lines in the solar 
spectrum suddenly produced, and as suddenly 
disappearing, that were due, not to elementary 
bodies, but to the formation of temporary compounds. 
This subject was one of the greatest generality, and 
enabled them to feel that all the sudden and brilliant 
discoveries of which they had so many lately, were 
not to lay hold ef them to the exclusion of consider- 
ing the enormous value of the researches of the 
laborious investigator, 


(GE ee TY 


THE HABITS OF ANTS. 


AT the rezent meeting of the Britieh Association, 

Sir J. Lubbock read a paper on the habits of 
ants, in the course of which he snid he had been for 
some years watching the habits of ants and had kept 
under observation about 30 species. Thongh living 
in captivity they were in good health, and he had in 
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one nest a queen whieh had lived with him since 
1874. He could confirm the statements whieh had 
been made with respect to the architectural skill of 
ants, their attention to their young—their remerk- 
able organication—their possession of domestic 
animals, and even the institution of slave He 
had also watched several other insects, which lived 
in association with them, of which M. André 
calculated that there were 583 species. In some 
cases the association was accidental, in others it was 
because the nests afforded shelter to other insects, 
and there were also some uncomfortable companions 
which attached themselves to ants and could not be 
got rid of. The common house ant was to be found 
sometimes in association with other ants, but the 
cases were exceptional, and he had never seen any 
instance. A nearly allied species, however, the 
sanguinea, was sometimes found in association with 
others, generally the fusca. In such cases the nest 
belonged to the sanguinea. The queen ard tho 
young were of that species, and the fuecas were 
slaves, though free to come and go, as there was no 
fogitive slave law, and they seemed to be quite re- 
conciled to their position. They assisted in the 
household duties, and in foraging for provisions. 
They kept the aphides in corn, and derived a oon- 
siderable share of their sustenance from them. In 
the winter, when they are of no use, they were still 
tended with great care, until the spring, when they 

me again useful, an instance of prudence and 
forethought unexampled in the animal kingdom. 
There was one species which took no part whatever 
in the duties of the household, and would even 
starve in the midst of plenty if the food were not 
put into their mouths. He had confirmed Huber’s 
remarkable experiments on this point, and had kept 
some alive and in health for months by allowing 
them a slave for an hour a day to feed and clean 
them. To test their intelligence he suspended some 
honey about half an inch over the nost, which could 
only be reached by a paper bridge 10ft. long. He 
then made a small heap of earth by which they could 
reach it. They soon swarmed over tho earth and 
began to eat, but when he removed some of the 
earth it never occurred to them to heap it up again, 
though they tried to stretch up to the honey, aud 
they went round by the bridge. He make a similar 
experiment by placing koney which could only be 
reached by crossing a chasm over which he had laid 
asa bridge a bit of straw. He slightly moved the 
bridge, and they tried in vain to stretch over, but 
never thought of putting the straw back, which they 
could easily have done. 


Every one knew that if an ant or bee found a store 
of honey others would soon collect about it; but 
very little intelligence was implied if the ants and 
bees only accompanied their friends. The case was 
different if they could describe the loeality and send 
their friends to it. They did not, how over, appear 
to be able to communicate as much as that to their 
friends. If the nest of Formica fusca were dis- 
turbed, and one of them found a place of conceal- 
ment, she was anxious that her friends should como 
to it. She went up to one of them aud took it by 
the mandible. The second ant rolled herself up into 
a ball, and was carried over ber shoulder to tho 
place. The socond ant then went toa third, and the 
poon was repeated. He put an ant which bad 

n without food for some days to honey, and saw 
that after feeding she was on her way to the nest 
when she met some fricnds, whom she fed, and then 
returned alone to the honey. On ber way back 
again she met seme other friends, whom she fed, 
and most of them went back with her to the honey. 
In due course, they, no doubt, brought others. He 
believed they were able to distinguish between a 
large and a small quantity. To test this, he put 
some of the Laesius Nigor species into a small store, 
and othors into a large one, and having watched for 
50 hours found that the ants with the small quantit 
brought 82 friends to share it, and the ants wit 
the large store brought 257. To try whether they 
could send their friends to a store, be put an ant 
(Niger) to some honey, which he placed near her 
nest. She fed, returned to the nest, and came out 
with ten friends. He took her up, however, and put 
her into the honey, and her friends then wandered 
about, and then returned to the nest. It was hard 
to say whether there were differences of character in 
ants of the same species, as they behaved differently 
under differont conditions; but there were great dif- 
ferences of character and habits between those of 
different species, putting aside the slave-making 
species, which he thought would find it impossible to 
compete with the self-dependent and freer species. 
These communities even showed curious analogies 
te the earlier stages of human progress. There were 
the huntiog, the pastoral, and even the agricultaral 
ants. The first lived chiefly by the chase, and 
hunted alone. Their batties were single combats 
like those described by the ancient poets. The 
second had a higher type of social life. They utilised 
certain species of aphides like flocks and herds. 
They were immense, and acted in concert. He 
thought they would probably exterminate the first 
type, just as the white man extcrminated the 
savages. Of the agricultural class—the harvest 
ants—he would not speak, as there were none in 


this country. When he first began to keep ants he 
isolated the nesta by water, but it was necesary to 
change that often, and observing that the hairs on 
the stems of flowers preventing the ants from climb- 
ing them, he had since used ferns. One of the most 
surprising points connected with ants was that 
while there was one nest they never appeared to 
quarrel, all others, even of the same species, being 
treated as strangers and enemies. There was no 
mistaking the treatment. If an ant (fusca) wanted 
to carry away a friend to a plaee of security she 
took her by the mandible, and her friend rolled her- 
self into a ball, but an enemy is seized by the Jeg or 
an antenna. He confirmed the experiments of Huber 
as totheir being able to recognise their friends, even 
after a long absence, or rather their acquaintances, 
for although he saw that they attached and killed 
their enemies he could not find any trace of warm 
affection for their friends. He tested this by taking 
some ont of a nest, and suspended them in a bottle 
covered with muslin. Those in the nest took no 
notice of them, but when strangera were put in 
they were indignant, and never stopped until they 
cut through the muslin and attacked them. He 
marked some ants in a nest with paint, and found 
that their friends removed it; but a sbranger going 
into the nest was restless, and got out as quickly 
as possible. It would be interesting to know how 
they recognised their friends. It might be by smell 
—or some sign—or by actual recognition. In order 
te try whether they could recognise them when in- 
sensible he first asad chloroform, but that practicall 

killed them, and he then made them intoxicated. 
He did so by putting them into whiskey, not whiskey 
into them, for they were too sensible to take it even 
on week days. He tried an experiment with 25 
friends and 30 strangers. Ihe sober ants coming 
out of the nests, and finding the intoxicated ants 
lying helpless on their backs in ludicrous attitades, 
proceeded to take them ap and carry them off. Of 
the twenty five they brought 20 into the nest, 
where, probably, they soon slept off the effects. 
The other five they dropped into the moat of water 
whioh then surrounded the nest. Why they did so 
he could not tell. Perhaps they fell into the hands 
of stern teetotalers. As to the 30 strangers, 28 
were thrown into the moat, and the otber two were 
taken no notice of. He took some pupæ out of a 
nest, and on putting them-bavk after some m 7 
found that they were received as friends, while some, 
which were put into a different nest, were attacked. 
It was generally stated that all the eggs in a nest of 
ants or bees were laid by queens. ‘that was not 
strictly eo, for some were laid by workers, though 
the cases were exceptional. He had nests in which 
there were no queens, and yet there were eggs in 
them, but the eggs laid by workers always pro- 
duced males. He bad made some experiments to 
test the senses of ants, and found that they were 
capable of distinguishirg between different colours, 
and avoided violet. Their sense of smell was also 
delicate, but he had seen no proof that they were 
capable of bearing, and he bad proved by an experi- 
ment, which he described, that they were not 
capable of communicating with each other by sound. 


BRITISH ASSOCIATION. 
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[THE ADDRESS IN GEOGRAPHY. 


HE address in Section E was delivered by the 
President, Sir C. S. Wyville Thomson, F.R.S., 
and as might have been expected dealt principally 
with physical geography and those researches carried 
on by the staff ef the Challenger. After brief 
reviewing the efforts made by different countries an 
individuals in the work of exploration, deep-sea 
sounding, and Arctic discovery, the President gave 
an account of the 


General Oceanic Circulation. 


All recent observations have (he said) shown us 
that the vast expanse of water which has its centre 
in the southern hemisphere, is the one great ocean of 
the world, of which the Atlantic with the Arctic Sea 
and the North Pacific are merely northward extend- 
ing gulfs ; and that any physical phenomena affecting 
obviously one portion of its area must be regarded as 
one of an interdependent system of phenomena 
affecting the ocean as a whole. Shallow as the 
stratum of water forming the occan is, it is very 
definitely split up into two layers. At a depth vary- 
ing in different parts of the world, but averaging 
perhaps 500 fathoms, we arrive at a layer of water 
at a temperature of 40° Fabr., and this may be 
regarded as a kind of neutral band separating the 
two layers. Above this band tbe temperature varies 
greatly over different areas, the isothermobathic 
lines sometimes tolerably equally distributed, and at 
other times crowding together towards the surface ; 
while beneath it the temperature almost universally 
sinks very slowly and with increasing slowness to a 
minimum at the bottom. The causes of natural 
phenomena, such as the movements of great masses 
of water, or the existence over large arcas of 
abnormal temperature couditions, are always more 


or less complex, but in almost all cases one canse 
appears to be so very much the moat efficient that in 
taking a general view all others may be practically 
disregarded; and speaking in this sense it may be 
said that the trade- winds and their modifications and 
counter-currents are the cause of all movements in 
the stratum of the ocean above the neutral layer. 
This system of horizontal circulation, although so 
enormously important in its influences upon the dis- 
tribution of climate, is sufficiently simple. One of 
the most singular results of later investigations 
the establishment of the fact, that all the vast mass 
of water, often upwards of 2,000 fathoms in thick- 
ness, below the neutral band, is beste J slowly to the 
northward ; that in fact the depths of the Atlantic, 
the Pacific, and the Indian Oceans are occupied by 
tongues of the Antarctic Sea, preserving in the main 
its characteristic temperatures. The immediate 
explanation of this unexpected phenomenon seems 
simple. For some cause or other, as yet not fully 
understood, evaporation is greatly in excess of pre- 
cipitation over the northern portion of the land 
hemisphere, while over the water hemisphere, and 
particularly over its southern portion, the reverse is 
the case; thus one of the general circulation of 
the ocean is carried on through the atmosphere, the 
water being raised in vapour in the northern 
hemisphere, hurried by upper wind currents to the 
zone of low barometric pressure in the south, where 
it is precipitated in the ferm of snow or rain, and 
welling thence northwards in the deepest channels on 
account of the high specific gravity dependent on its 
low temperature, it supplies the place of the water 
which has beer removed. cold water wells 
northward, but it meets with some obsiractions on 
ite way, and these obstructions, while they prove the 
northward movement, if further proof was needed 
bring out another law by which the distribution of 
ocean temperature is regulated. The deeper water 
sinks slowly to a minimum at the bottom, so that if 
we suppose the temperature at a depth of 2,000 
fathoms to be 36° F., the temperature at a depth of 
3,000 may be, say, 32°. Now, if in case the 
slow current meet on its northward path a continuous 
barrier in the form of a submarine mountain ridge 
rising to within 2,000 fathoms of the sea surface, it 
is clear that all the water below a temperature of 36° 
will be arrosted, and, however, deep the basin 
beyond the ridge may be, the water maintain a 
minimum of 369 from a depth of 2, 000 fathoms to 
the bottom. In many of the ocean we have 
most remarkable exam of the effect npon dee 
sea temperature of such barriers intersecting co d 
iodraaghts, the most marked instance, perhaps, a 
singular chain of closed seas at different tempera- 
tures among the Islands of the Malay Archipelago ; 
but wo have also a striking 5 a bome. 
Evaporation is y in excess ef precip n over 
the area of the Mediterranean: sad consequently, in 
order to keep up the supply of water to the 
Mediterranean, there is a constant in current 
through the Straits of Gibraltar from the Atlantic 
I need not at present refer to an occasional ti 
counter-current. The minimum temperatare of the 
Mediterranean is aboat 54° F., from a depth of 100 
fathoms to the bottom. The temperature of 54° is 
reached in the Atlantio at the mouth of the Straits 
of Gibralter at a depth of abont 100 fathoms, so that 
in all probability future soundings will show that the 
free waterway through the Straits does not greatly 
exceed 100 fathoms in depth. 


The Depth of the Sea, and the Nature of 
Modern Deposits. 


It seems now to be thoroughly established by lines 
of trustworthy soundings which have been run in all 
directions, that the average depth of the ocean is a 
little over 2,000 fathorss, and that in all probability: 
it nowhere exceeds 5,000 fathoms. Within 800 er 400 
miles of the shore, whether in deep or in shallew 
water, formations are being laid down, 
materials are derived mainly from the disintegration 
of shore roeks, and which consequently depend for 
their structure and composition upon the nature and 
composition of the rocks which bad v, their 
materials. These deposits imbed the hard parts of 
the animals living on their area of deposition, and 
they correspond in every way with sedimentary 
formations with which we are familar of every age. 
In water of medium depths down to about 2,000 
fathoms, we have in most seas a deposit of the now 
well-known globigerina-ooze, formed almost entirely 
of the shells of Foraminifera living on the sea 
surface, and which after death have sunk to the 
bottom. In depths beyond 2,500 or 3,000 fathoms 
no such accumulations are taking place. The shores 
of continents are usually too distant to supply land 
detritus, and although the chalk building 
Foraminifera are as abundant on the surface as they 
are elsewhere, not a shell reaches the bottom ; the 
carbonate of lime is entirely dissolved by the 
carbonic acid contained in the water during the long 
descent of the shells from the surface. It therefore 
becomes a matter of great interest to determine 
what processes are going on, and what kind of 
formations are being laid down in these abyssal 
regions, which must at present occupy an area of 
not less than ten millions of square miles. The tube 


622 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 701. 


Ava. 30, 1878. 


nodules, and which are uently brought up 
unooated with foreign matter, belong to species 
which we have every reason to believe to be 
extinct. Some teeth of the species of Carcharodon 
are of enormous size, four inches across the base, 
and are scarcely distinguishable from the huge teeth 
from the tertiary beds of Malta. It is evident that 
these semi-fossil teeth, from their being caught up 
in numbers by the loaded line of the trawl, are 
covered by only a very thin layer of clay. Another 
element in the red clay has caused great speculation 
and interest. If a magnet be drawn through a 
quantity of the fine clay well diffused in water, it 
will be found to have caught on ite surface some 
minute magnetic spherules, some apparently of 
metallic iron in a passive state, and some of metallic 
nickle. From the appearance of these particles, and 
from the circumstances that such magnetic dust has 
been already detected in the sediment of snow-water, 
my colleague, Mr. Murray, has a very strong 
opinion that they are of cosmic origin—excessively 
minute meteorites. I think it is conceivable that the 
metallic spherules may be derived from the decom- 
position of the lighter products ef submarine 
volcanoes. So far as we can judge, after a most 
carefal comparative examination, the deposit whieh 
is at present being formed at extreme depths in the 
ocean, does not correspond either in structure or in 
chemical composition with any known geologieal 
formation; and, moreover, we are inclined to 
believe, from a consideration of their structure 
and of their imbedded organic remains, that 
none of the older formations were laid down at 
nearly so t depths—that, im fact, none of these 
have aaything of an abyssal character. These la 
tend to show that during past geological 
changes abyseal beds have never been exposed, and 
it seems highly probable that until comparatively 
recent geological periods such beds have not been 
formed. It appears now to be a generally received 
opinion among geologists—an opinion which was 
first broug t into prominence by Professor Dana— 
that the massive eruptions which originated the 
mountain chains which form the skeleton of our 
present continents, and the depressions occupied b 
our present seas, date from the secular cooling an 
contraction ef the crust of the earth, from a period 


much more remote than the deposition of the earliest | of 


of the fossiliferous rocks ; and that during the period 
chronicled by the successive sedimentary systems, 
with many minor oscillations by which limited areas 
have been alternately elevated and depressed, the 
broad result has been the growth by successive 
steps of the original mountain chains and the exten- 
sion of the continents by their denudation, and the 
correspon deepening of the original grooves. If 
this view be correct—and it certainly appears to me 
that the reasoning in its favour is very cogent—it 
it is quite possible that until i recent 
times no part of the ocean was sufficiently deep for 
the formation of a characteristic abyssal deposit. 
The question of 


An Open Polar Sea 

Prof. Sir Wyville Thomson regards as virtually 
settled. There is neither an open polar sea nor con- 
tinuous, but stretches of water or heavy packs of ice, 
as the wind listeth. Speaking of the possibility of 
reaching the Pole he says it seems possible that in a 
cold season, with the pack in the condition in which 
Markham found it in 1876, some progress might be 
made in this way, if it were conceivable that the end 
to be gained was worth the expenditure of so much 
labour and treasure. 


The Antarctic Regions. 


Bat little progress has been made during the last 
quarter of a century in the actual investigation of 


te | duty more incumbent in our day, than ¢ 


the conditions of that vast region which lies within 
the parallel of 70° S. Some additional knowledge 
has been acquired, and the light which recent in- 
quiries have thrown npon the genoral plan of ocean 
circulation and the physical properties of ice, have 
given a new direction to what must partake for some 
time to come of the nature of speculation. From 
information derived from all sources up to the 
present time it may be gathered that the unpene- 
trated area of about 4,700,000 square miles 
surrounding the South Pole is by no means 
certainly a continuous “ Antarctic Continent,” but 
that it consists much more probably partly of oom- 
paratively low oontinental land, and partly of a 
congeries of continental (not oceanic) islands, 
bridged between and combined, and covered to the 
depth of about 1,400 feet, by a continuons ice-cap; 
with here and there somewhat elevated continental 
chains. Sir Wyville Thomeon gave the reasons for 
thie belief, but as they have already appeared in the 
** Voyage of the Challenger, and in papers read at 
different meetings, we need not here reproduce them, 
or his remarks on the deep-sea fauna. We think 
the address erred by being too long, and by seeming 
too much like an extract from a book, but it had at 
least the groat merit of being audible. 


THE ADDRESS IN ECONOMIC SCIENCE. 


The address in section F was delivered by the 
President, T. K. Ingram, LL.D., M.R S.A., who in 
his opening remarks alluded to the critical position 
held by the section in the Association, not a few of 
the most distinguished members thinki that 
Political Economy and Statistics have no claim to 
citizenship in the commonwealth of Science. The 
President was equal to the occasion and delivered as 
we mentioned last week one of the best addresses of 
the meeting. We give the substance of his re- 
marks :—That economic phenomena are capable of 
scientific treatment is a proposition which I do not 
intend to spend time in demonstrating. It is oom- 
prehended in the more general question of the possi- 
bility of a scientific Sociology, and any one who 
disputes it will have enough to do in combating the 
arguments by which Compte, and Mill, and Herbert 
Spencer have established that possibility. Nor do I 
intend to waste words in showing that if there be a 
science of society, no other branch of investigation 
can compete with it in importanceor in dignity. It has 
the most momentous influence of all on human 
welfare. It presides, in fact, over the whole intel- 
lectual system—an office which some, mistaking the 
foundation for the crown of the edifice, have claimed 
for mathematics. It receives contributions from all 
other departments of research—whether in the ascer- 
tainment of results, to be used for its purposes, or in 
the elaboration of methods to be applied in its in- 
quiries. It is the most difficult of all the sciences, 
because it is that in which the phenomena dealt with 
are most complex and dependent on the greatest 
variety of conditions, and in which, accordnigly, 
appearances are most deceitful, and error takes the 
most plausible forms. There is, in my judgment, no 
t of recog- 
nising the claims of Sociology, whilat at the same 
time enforcing on its cultivators tke necessity of 
conforming to the genuine scientific ty Yet it is 
now sought to expel from this Association, which 
ought to represent the harmonious union of all 
positive research, the very limited and inadequate 
portion of the science of society which has ever fonnd 
r ition in its scheme. I assume, that then, eco- 
nomic phenomena are proper subjects for scientific 
treatment. But, strangely enough, a professor of 
political eoonomy has recently disputed the possi- 
bility, or at least the utility, o“ a scientific handlin 
economic questions. Professor Bonamy Price, o 
the University of Oxford, who has published a volume 
in which several of those questions are handled with 
much ability and freshness of treatment, not only 
repudiates a scientific character for his own 
inquiries but alleges the scientific method to be a 
mistake. According to him, ordinary people: are 
right in believing that they can arrive at truth on 
these questions by the aid of their natural lights— 
that by virtue of their untraine I sagacity they ean 
take a shorter and far clearer path through their 
own observations, than through what he calls the 
tangled jungle of scientific refinements.” In plain 
terms, he is in favour of relegating the study of 
economic phenomena to the domain of empiricism— 
to what is called the common sense of practical men. 
A more fatal suggestion could not, in my judgment, be 
made. I am forced to say that Professor Price seems 
to me to labour under radical misconception as to 
the nature and conditions of science. Because the 
facts ef the production and distribution of wealth 
have always gone on spontaneously amongst man- 
kind, and definite modes of social action with respect 
to them have progressively established themselves, 
economic investigation, he argues, adding nothin 
to what men have with more or less sagacity an 
intelligence always practised, cannot be regarded as 
having the nature of a science. But it might be 
similarly shown that there is no science of human 
nature, for the intellectual processes, the feelings, 
and the practical tendencies of man have always been 
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similar; they have not waited for science to develop 
themselves and pass into action; rather their long- 
continued spontaneous action was the necessary con- 
dition of the science that studies them. So, too, 
with respect to all human action on external nature— 
practice always must proceed theory; art, more or 
less intelligent, must precede science. Science is 
simply the ascertainment and co-ordination of laws. 
A law is the statement of a general fact ; we explain 
a particular fact by showing that it is a case of a 
more general fact. Now, from the beginning to the 
end of his own book, Professor Price is endeavouring 
to ascertain such general facts, and to explain par- 
ticular facts by means of them—in other words, ho 
is busied upon science without knowing it. He rests 
much ef the importance of economic studies, which 
he regards as essentially practical, on their efficacy 
for uprooting the evil weed of false theory; but 
th of some sort will TS be necessary. 
The decline in the credit and influence of political 
economy, of which I have spoken, appears to me to 
be in a large measure due to the vicious methods 
followed by its teachers. The distrust of its 
doctrines manifested by the working classes is no 
doubt in a ror degree owning to the not altogether 
unfounded belief that it has tended to justify too 
absolutely existing social arrangements, and that ita 
study is often recommended by the inflaential classes 
with the view of repressing popular saw bs after 
a better order of things. And it is doubtless true 
that some of the opposition which political economy 
encounters, is founded on the hostility of selfish in- 
terests marshalled against the principles of free 
trade, of which it is regarded as the representative. 
It is appropriate to this place to point to the grow- 
ing coldness or distrust exhibited by the higher 
intellects towards political economy—a fact which lies 
on the surface of things, and shows itself everywhere 
in contemperary literature. The egotistic spirit in 
which it is steeped may explain the continued proteat 
which Carlyle and Ruskin have, mainly as moral 
preachers, maintained oe it—though that very 
spirit is closely connected with vicious method. But 
it is no longer necessary to cousider scattered indi- 
cations of the feeling of eminent individualities on 
this matter, for of late years the growing dissatis- 
faction has risen to the dimensions of a European 
revolt, whose organe have appeared not in the 
ranks of general literature, but within the sphere 
of economic investigation itself. It is a charac- 
teristic result of the narrowness and spirit of 
routine which have too much prevailed in 

the dominant English school of economista, 

that they are either unacquainted with, or 
have chosen to ignere, this remarkable move- 
ment. The largest and most combined manifests- 

tion of the revolt been in Germany, all 

whose ablest economic writers are in opposition to 

the methods and doctrine of the school of Ricardo. 

Tho question as to the re ation of economic studies 
to the general body of humen knowledge is really the 
most radical and vital that can be raised respecting 
them, and on it more than on any other depends, in 
my opinion, the future of these studies. It is 
sometimes sought to get rid of this question ina 
very summary manner, and to represent those who 
raise it either as weakly sentimental persens who 
shrink from studying the conditions of wealth apart, 
becausé there are better and higher things than 
wealth ; or as persons of confused intellect, who wish 
to mix together things which are essentially diffe- 
rent in their nature. On the former of these impu- 
tations it is unnecessary to dwell. I am far from 
undervaluing sentiment in ite proper sphere; but I 
take up no sentimental ground on the present ques- 
tion. In denying the propriety of isolating economic 
investigation, I appeal to considerations derived from 
the philosophy of science. When we pass from the 

study of the inorganic world to that of the organic, 
which presupposes and sueceeds to the former, we 
come upon the new idea of a living whole, with de- 

finite structures appropriated to special actions, but 
all influencing one another, and co-operating to one 
reault—the healthy life of the organism. ere 

then, it is plain that we cannot isolate the study of 
one organ from that of the rest, or of the whole. 
We cannot break up the study of the human body 
into a number of different sciences, dealing respec- 
tively with the different organs and functions, and, 
inetcad of a human anatomy and physiology, con- 
struct a cardiology, a Sapato oe: an enterology. It 
is not of course meant that special studies of special 
organs and functions may not be undertaken—that 
they may not be temporarily and provisionally 
separated from each other ; but the fact insisted on 
is, that it is essential to keep in view their relations 
and interactions, and that therefore they must be 
treated as forming part of the subject matter of one 
and the same science. And what is thus true of 
theory is also true of practice—the physician who 
had studied only one organ and its functions would 
be very untrustworthy even in the therapeutics of 
that organ. The most characteristic fact about 
what is well called the social system is the consensus 
of its different functions; and the treatment of these 
functions as independent is sure to land us in theo- 
retic and practical error. There is one great 
science of sociology ; its several chapters slady the 
several phasesof social existence. One of these p 
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is that of the material well-being of society, ite 
industrial constitution, and development. The study 
of these phenomena is one chapter of sociology—a 
chapter which must be kept in close relation with 
the rest. In nothing is the eminent superiority of 
Adam Smith more clearly seen than in his . 
to comprehend and combine in his investigations 
the different aspects of social phgnomena. Before 
the term ‘‘ social science had been spoken or 
written, it could not be expected that he should have 
conceived adequately the nature and conditions of 
that branch of inquiry—much less founded it on 
definitive bases—a task which was to be achieved 
more than fifty years later by the genius of Comte. 
But he proceeded as far in this ‘direction as it was 
possible to do under the intellectual conditions ef his 
time. In striking contrast with the spirit of the 
master is the affectation, habitual in his followera, 
of ignoring all considerations except the strictly 
economic, though in doing so they often pass over 
agencies which have important effects on material 
well-being. Thus, when Senior is led to make some 
observations of the utmost importance and interest, 
on the very doubtful e to a labouring family 
of tbe employment of the mother and the children in 
non-domestic work, he thinks it n to apolo- 
gise for having introduced such remarks, as not 
perhaps, strictly within the province of political 
economy. And when he finds himself similarly 
induced to observe on the’ evils of severe and inces- 
sant labour, and the benefits of a certain degree of 
leisure—subjects so momentous to working men, and 
Closely connected with their material as well as 
moral condition—he piuses and corrects himself, 
admitting that he should not only be justified in 
omitting, but perhaps was bound to omit, all con- 
siderations which have no influeuce on wealth. This 
is the very pedantry of purism; and the pucism is 
not merely exaggerated—it is really altogether out of 
place. Mill, though, as I believe, he did not occupy 
firm ground in relation to the constitution of social 
science, is free from any such narrowness as :— 
„For practical purposes,“ he says, political 
economy is inseparably intertwined with many other 
branches of social philosophy. Except on matters 
of mere detail, there are perhaps no practical 
questions, even among those which approach nearest 
to the character of purely economical questions, 
which admit of being decided on economical premises 
alone.” This is true, but it is only part of the 
truth. For purposes of theory as well as of practice 
the several branches of social inquiry are inseparably 
intertwined; and this larger ipres ers Mill in 
another place has stated with all the desirable ful - 
ness of enunciation, declaring that we can never 
understand in theory or command in practice the 
condition of a society in any one respect, without 
taking into consideration its condition in all other 
respects.” 


Professor Fawcett, in bis recent timely and useful 
treatise on free-trade and protection, finds that he 
cannot restrict himself in the study of that question, 
to the economic point of view. As complaints,” 
he says, are constantly made by protectionists that 
their opponents persistently ignore all the results of 

protection which are not economic, I will be careful 
to consider those results.” And he goes on to 
maintain the proposition, in which I entirely concar, 
that protection may produce social and political 
consequences, even far more mischievous than the 
economic loss it causes to a country. I believe that 
the moat effective weapons against this and other 
economic errors will often be found in reasons not 
based on material interests, but derived from a con- 
sideration of the higher ends of society, and the 
ideal of the collective life of the race. And when we 
have to deal with the larger economic subjects, now 
rapidly increasing in urgency, which are more im- 
mediately in contact with moral eonceptions, these 
questions of the ultimate ends of tke social union 
cannot be left out of sight. This was seen by Mill, 
who was open to all noble ideas, and saw that the 
practical life of mankind cannot be governed by 
material egoism. In discussing the claims of com- 
munism, he says :—‘* Assuming all the success which 
is claimed for this state of society by ite partisans, it 
remains to be considered how much would be really 
gained for mankind, and whetber the form that 
would be given to life, and the character which would 
be impressed on human nature, can satisfy any but 
a very low estimate of the capabilities of the species.” 
Here, you observe, is raised the entire question of 
the ends of social life; and economic progress is 
subordinated, as it ought to be, to the intellectual 
and moral development of humanity. It is 
too often forgotten that he is before all things 
a man and a member of society—that he is usually 
‘the head of a household, and that the conditions of 
his life should be such as to admit of his maintaining 
the due relations with his family—that he his also a 
citizen, and requires for the intelligent appreciation 
of the social and political system to which he belongs 
a certain amount of leisure and opportunity for 
mental culture. Even where a higher education is 
now sought for him, it is often conceived as exolu- 
sively designed to adapt him for the effective exercise 
of bis functions as a producer, and so is reduced to 
technical instruction; whereas moral and social 


ideas are for him, as for all of us, by far the most 
important, because most directly related to conduct. 
Labour again is viewed as a commodity for sale, 
like any other commodity ; though it is plain that, 
even if it could be properly so called at all, yet in 
some particulars, as in the difficulty of local transfer 
a family having to be considered), and in the 
uent impossibility of waiting for a market, it is 
qnite exceptional amongst commodities. 
ý ye sete nots . e sore jubes 9 7 address, 
ut quote some of Prof. Ingram’s concluding passages: 
Let me now recapitulate the ehilosophioal Gonplil 
sions which I have been endeavouring to enforce. 
They are the following :—(1) That the study of the 
economic phenomena of society ought to be syste- 
matically combined with that of the other aspects of 
social existence ; (2) That the excessive tendency to 
abstraction and to anreal simplifications should be 
checked ; (3) That the d priori deductive method 
should be changed for the historical; and (4) That 
economic laws and the practical prescriptions foun- 
ded on those laws should be conceived ane expressed 
in a less absolute form. These are, in my opinion, 
the great reforms which are required both in the 
conduct of economic research, and in the exposition 
of its conclusions. I am far from thinking that the 
results arrived at by the hitherto dominant ecenomic 
school aught to be thrown away as valueless. They 
have shed important partial lights on human affairs, 
and afforded salutary partial guidance in public 
action. Viewed as provisional and preparatory, the 
current political economy deserves an approbation 
aud an acceptance to which I think it is not entitled 
if as a final systematisation of the indus- 
trial laws of society. I do not expect that the views 
I have put forward as to the necessity of a reform 
of economic studies will be immediately adopted 
either in this section or elsewhere. They may, an 
aware, whilst probably in some quarters meeting 
with at least partial sympathy, in others encounter 
determined hostility. And it is possible that I may 
be accused of presumption in venturing to criticise 
methods used in practice, and justified in principle, 
by many distinguished men. I should scarcely have 
undertaken such an office, hewever profoundly con- 
vinced of the urgency of a reform, had I not been 
supported by what seemed to me the unanswered 
arguments of an illustrious thinker, and by the 
knowledge that the growing movement of philosophic 
Europe is in the direction he recommended as the 
ia is No one can feel more strongly than my- 
self the inadequacy of my treatment of the subject. 
But my object has not been so much to produce con- 
viction as to awaken attention. 


THE ADDRESS IN MECHANICAL 
SCIENCE. 


The address in section G was delivered by Mr. E. 
Easton, C.E., the President, who took for his 
subjects the ‘‘ conservancy of rivers and streams.” 
About one-half of the ad was taken up with a 
history of the subject, but from the other half we 

uote the following :—So much has been written on 

0 e details of this subject, by men far 
better qualified than I am to deal with them, that 
I shall confine myself to the simple statement of the 
principles whieh have been recognised by the chief 
authorities as essential, and to a few suggestions, 
which my own experience leads me to think may be 
of some value. 

That the freer the admission of the tidal water 
the better adapted is the river for all purposes, 
whether of navigation, drainage, or fisheries. 

That its sectional area and inclination should be 
made to suit the required carrying power Of the 
river throughout its entire length, both for the 
ordinary flow of the water, and for floods. 

That the downward flow of the upland water 
should be equalised as much as possible throughout 
the entire year; and 

That all abnormal contaminations should be re- 
moved from the atreams. 

In carrying out these principles, it is perhaps 
superfluous; to say that modifications must be in- 
troduced to suit the particular phenomena of each 
river. In some watershed areas it would be easy 
to construct reservoirs which would toa great ex 
tent equalise the flow and reduoe floods. In others 
it might be better to control the floods by means of 
embankments. In others, to have weirs, and sluices, 
delivering into side channels, Hel to the main 
stream, with the same object. Sometimes reservoirs 
or receptacles must be made for catching the débris 
brought down by the streams. fact, every river 
must be treated as a separate entity. It is there- 
fore necessary that a systematic collection of data 
relating to rainfall, the geological character of the 
gathering ground, and the volume of each separate 
stream, should be made for each watersbed area ; and 
this should be carried on for a sufficient length of 
time to enable a fairly correct estimate to be formed 
of the behaviour of the river both in time of flood 
and in time of drought. The establishment of self- 
acting tide-registering gauges at several points of 
every outfall should be insistedon. By these means 
the whole of the phenomena of a watershed area 
could be ascertained and recorded, and safe and 


trastworthy knowledge could be obtained, which 
would contribute towards the determination, not 
only of the works which ought to be execated, but 
of the incidence of the taxation by which the neces- 
sary fund should be raised. For instance it is 
obvious that where the geological character of a 
watershed is variable, one portion of it consisting of 
a permeable stratum, such as chalk or red sand- 
stone, and another portion of an ope Soller stratam, 
such as the tertiary clays or the of the mill- 


or imper- 
vious stratum. 

Bearing this in mind I have often thought that 
nature might be usefully imitated in this operation 
by passing the surplus rainfall into the permeable 
strata of the earth by means of wells, or shafts, sunk 
through the impermeable strata yh bg them. 
This has been done in isolated cases for the drainage 
of lands, but not for the deliberate p of pre- 
venting floods and equalising the flow of rivers. — 

I also wish to remark that artificial compensating 
reservoirs may be much more frequent! e use 
of than is generally supposed to be possible, when it 
is considered that, so long as the dams are construc- 
ted in situations where there is no danger of their 
giving way, itis by no means that they 
should be water-tight, and that, therefore, they can 
be constructed at a vay much smaller ontlay. In 
fact, the purpose would be answered by a series of 
op2n weirs, which would collect the water in times 
of flood, and 0 it 5 down the stream. 
The example of our French neighbours in the more 
general use they make of movable weirs—barrages— 
of various constructions could, I am satisfied, be 
followed by us with very great advantage in many 
cases. 

Water Power. 


The question of water power is one which I think 
deserves more consideration than it has lately re- 
ceived. It has been the fashion to consider that 
amall water mills are of little or no value, and in the 
present state of most rivers and streams this is to a 
very great extent true, but only because the supply 
of water to work them is so variable and uncertain. 
Sufficient attention has never yet been given to the 
subject of the amount of compensation water which 
should be given for the use of riparian proprietors 
when the watershed areas are dealt with for purposes 
of water supply. There is a kind of empirical rule 
acknowledged by most of the eminent water 
engineers, that one-third of the average flew of 
three consecutive dry years is a fair equivalent for 
the abstraction of the water falling on a gathering 

und. Iam strongly of opinion that, looking to 
imperial interests, advantage should be taken of 
every opportunity of dealing with a gathering ground 
to provide for a much larger proportion of ite avail- 
able water being sent down the streams, so that the 
natural water power of the eountry may be properly 
developed. The extra cost of the necessary wor 
must, as a matter of course, be borne rateably by 
the interests benefited. It is certain that with the 
p of invention many more ways of ntilisi 
this power will be discovered. At pon throug 
the medium of compressed air, of hydraulic pres- 
sure, and of electro-motors, the great disadvantage 
of its being only available at the spot where the 
water runs is overcome, and the power can be trans- 
mitted to any distance, and used wherever it may be 
mest conveniently applied. 

I do not wish it to be understood that in suggesting 
the collection of additional data relating to the 
phenomena of rivers, I am advocating delay in deal- 
ing with the existing state of things until the facts 
have all been ascertained. On the contrary, I 
believe that the first step ought to be the establish- 
ment of a distinet water department, which should at 
once addrese i to the remedying of the evils 
which are found to be most pressing. 

When it is considered that many lives are annually 
sacrificed, either directly by the action of floods, or 
by the indirect but no less fatal influence of imperfect 
drainage—when it is remembered that a heavy flood, 
such as that of last year, or that of the summer of 
1875, entailed a monetary loss of several millions 
sterling in the three kingdoms—that during every 
year a quantity of water flows to waste, representing 
an available motive power worth certainly not less 
than some hundreds of thousands of pounds—that 
there is a constant annual expenditure of enormous 
amount for removing débris from navigable 
channels, the accumulation of which could be mainly, 
if not entirely prevented—that the supply of food to 
our rapidly growing population, dependent, as it is 
at present, upon sources outside the country, would 
be enormously increased by an adequate 555 of 
the fisheries— that the same supply would be further 
greatly increased by theextra production of the land 
when increased facilities for drainage are afforded— 
that, above ail, the problem of our national water 
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supply requires for its solution investigations of the 
widest possible nature, I believe it be allowed 
that the question as a whole, of the management of 
rivers is of sufficient importance to make it worthy 
of being dealt with by new laws to be framed in its 
exclusive behalf. 


ABSTRACTS OF PAPERS, &c. 
Babbage’s Analytical Engine. . 
The report of the committee, after describing the 
principle of the machine, states that it has not been 
poss ə to form any exact conclusion as to the cost. 
evertheless, there are some data in existence 
which appear to fix a lower limit to the cost. Mr. 
Babbage, in his published papers, talks of having 
1,000 colamns of wheels, each containing 50 distinct 
wheels. This apparently refers to his store.“ 
Besides the many thousand moulded pewter wheels 
for these, and the axes on which they are mounted, 
there is the mill,“ consisting of a series of 
columns of' wheels and of a vast machinery of cama, 
clutches, and cranks for their control and oonnec- 
tion, so as to bring them within the directing power 
of the Jacquard systems of variable cards and 
operation cards. Without attempting any exact 
estimate, the committee say that it would surprise 
them very much if it were found possible to obtain 
tenders for less than £10,000, while it would cost a 
considerable sum to pnt the design into a fit state 
for obtaining tenders. On the other hand, the cost 
might reach three or four times the amount above 
suggest It is understood that towards the close 
of his life Mr. Babbage had contemplated carrying 
out the manufacture of the engine on a smaller scale, 
00 himself to 25 figures instead of 50, and to 
200 columns instead of a thousand or more. This 
would, of course, reduce the expense of the metal 
work propertionately, but not materially. The 
conclusion at which the committee arrived was that 
they could not advise the British Association tc take 
any steps to procure the construction of Mr. Bab- 
bage’s a engine, 


Underground Water. 


The report of the Underground Water Committee 
was read by Mr. De Rance. The value of the maps 
of the Government Geological Survey as a basis for 
investigation in questions of water supply was com- 
mented on, and area occupied by permeable 
formations capable of yielding water in wells sunk in 
suitable situations was stated to be no less than 
26,687 square miles, which, receiving a rainfall 
averaging 30in. a year, would yield up to wells not 
less than 240,000 gallons per for square 
mile of surface, or a total quantity far in excess of 
that required by the population of England and 

ales, The great value of these supplies for the 
towns tricts of the midland counties was 
insisted on, for their purity, and from the absence 
of the strong Parliamentary opposition which is 


encountered in all large gravitation schemes, whether | perature 


the water be sed to be taken from natural 


rpool 

ther and Platt, was described as of great interest, 
the boring daring reached a depth of 1,000f. with- 
out reaching the of the new red sandstone. The 
committee express a hope that this boring will be 
continued, as it will settle several questions not 
merely of local interest, but of national importance, as 
to the water-bearing capabilities of the lower beds of 
the new red sandstone at great depts, the character 
of the -measures which undoubtedly underlie 
Liverpool, and the depth to them. Among a large 
number of other wells and borings alluded to was one 
at Burford, near Oxford, whero the coal- measures, 
with a coal-seam, were found present under the 
oolitic and triassic strata, 


The Pedetic Action of Soap. 


Professor W. Stanley Jevons read a paper on this 
subject, in which he said, Since the publication of 
my paper on Pedesis, or the so-called Brownian 
movement of microscopic particles, it has been sug- 
gested to me that soap would form a good critical 
substance for experiment in relation to this pheno- 
menon. Having tried the experiment, I find that 
with a solution of common soap the pedetic motion 
becomes considerably more marked ore, 
have observed this result not only with china clay 
and some other silicates, but also with such com- 
paratively inert substances as the red oxide of iron, 
chalk, and even the heavy powder of barium car- 
bonate. The last-named substance, one of those 
which we should least expect to dance about of its 
own accord, gave a beautiful exhibition of the move- 
ment when mixed with a solution of about 1 per cent. 
of soap, and viewed with a magnifying power of 
500 or 1,000 diameters. The correctness of this 
result was also tested by observing the suspendin 
power of solutions of soap-solution compared wit 
water. If a little china clay be diffused through 
common water the greater part of the clay will soon 
be seen to collect together in small flocks and fall to 
the bottom, in two or three bours the water being 
almost clear. However, if about 1 per cent. of soap 
be dissolved in the water, the behaviour of the clay 
ante different. The larger particles subsi 


ide, but 
er ones remain diffused through the liquid 


n fonds 


— — -~ 


for a long time, giving ita miky. appearance, quite | minute-wheel of a secondary clock hanging between 
different from the focky and grainy appearance of | them in a festoon whieh supports the weight by a 
the common water. If one per cent. of sodium car- Tho secondary clock gives the hours and 


minutes, and the cl without train shews the 
FFV 
introdu a 8 is a gravity escapemen 
without the ing friction. 


Hdmonds’ Phonoscope. 

This little instrument, the phonoscope, is for pro- 
ducing figures of light from vibrations of sound, and 
was described by Mr. Ladd. It consists essentially 
of three parts—an induction coil, an interrupter, 
and a rosary vacuum tube. The action of the instru- 
ment is as follows :—Sounds from the voice or other 
sources ce vibrations on the diaphragm of the 
interrupter, which, being in the primary circuit of 
the induction coil, induce at each in on & 
current in the secondary coil, similar to the action 
of a contact-breaker or rheotome ; therefore each 
vibration is made visible as a flash in the vacuum 
tube. The tube revolving all the time at a constant 


bonate by 
feebly 

But 
need only the alkaline 
The fact is that the detergent 
of soap is due to pedesis, by which minute 


particles are loosened and diffused through the water 
so as to be readily carried off. Pure rain or distilled 


A ‘ peed: flashes prod mmetrical figure like 
water has a high cleansing power, because it roduces 0 eB 1 of a wheel, ath K he Gassiot Star. The 
pedesis in a high degree. The hardness of impure | number of spokes or radii is according to the number 


water arises from the vast decrease of pedesis due to 
the salts in solution. Hence the inferier cleansi 

wer of such water. If alkaline salts be added. 

issolved in water, it becomes capable of acting upon 


of vibrations in the interrupter during a revolution 

of the tube, and on the number of vibrations 

being varied to any extent according to the sounds 
rodaced the 


oleaginous matter, but the pedetic power is lessened, | varied accordingly. The same sounds always pro- 
not in nt if soap be added also, we have | duce the same figures; providing the revolation be 
the advantage both of the alkali power | constant. In cases of rhythmical interruption being 
and of power. At the same | produced in a given sound, as in a trill, most besu- 
time we have a clear explanation why of soda | tifnl effects are noticeable, owing to the omission of 
is now largely used in making soap ; for I have | certain radii in regular positions in the figure. 
shown, in the paper referred to, soda, 


Binaural Audition. 


the pedetic and suspensive of water. : $ Professor Silvanas P. Thompson pma a paper = 
Instrument for Determining the Presence of | sulta of a lüg paar of 1 ; 
Fire-Damp in Mines. with the two ears. The author has discovered that 


Prof. G. Forbes read a paper deecribing an instrn- | we 
ment for detecting fire-damp. The instrument con- 
sists of a resonator of dimensions, and a 
tuning fork of definite pitch. The resonator is a 
metal tube lin. in diameter, and 15in. long, in which 
a piston slides 80 as to regulate the length of the 
tube. This tube is fixed in a block of wood, to which 
is attached a tuning fork, whose points are just 
above the open end of the tube. The tuning fork is 
sounded in any convenient way, and the piston 
is moved on 


nt shows : 
forks in unison be put slightly out of tune, so as to 
separately to 


＋＋᷑— ever the. opportunity 
rations, and never have the op 

atag. Since the discovery of this phenomenon 
many persons who had experimented with the 


practice the termined. wi — 
epends upon 80 
that the drum-skin of one ear was mote forwards 
when that of the other ear was moved back wato 
the sound was no lo heard in the ears, bu 
apparently localised at o back of the head. Prof. 
peon’s principal experimen: saning ‘the year 
had been directed to this singular localisation of the 
sound. He carefully investigated the effect of 
varying the pitch, the intensity, and the quality of 
the sounds so led to the ears, and had fo r 
be independent of pitch. With incomplete diffe- 
e efforts were of a somewhat mixed 
demonstrated that this dis- 


ressure 
6 tem- 


gas. B 
plosive character of fire-damp, 
the presence of carbonic acid prevented the instru- 
ment from indicating fire-damp, it would certainly 


be sufficient to prevent the explosive character of the 


Artio Chairman (Father S. J. P id that if f ela 5 
e man er S. J. aai wave o one oo mponent was 
the authorities in mines would Talat to the | singled oat and! ised at the back of the head. So 
indications of barometers and thermometers, he | in binaural audition, a difference could be va 
believed there would be fully 75 or 80 per cent. of the | between two compound tones which red only in 
lives saved ; but it seemed impossible to get them | the phase, but not in the pitch or the intensity of 
to do that. The instrument which Professor Forbes | their components; contradicting the assertions of 
had described would be exceedingly useful for persons | Helmholtz and Sedley Taylor. 


going through the mines, enabling them to find out 
what was a on, and therefore to take immediate 
precautions, 

Prof. S. P. Thompson said the liberation of gas 
took place, not so much when the barometer was low, 
as when a sudden fall occurred. Long continuance 
of low pressure did not necessa produce an ex- 

f | did not duc 


The Antiquity of Man. N 
Mr. Tidd read the sixth report on the exp 
ioi e Victori ‘situated about 20 miles 


plosion. He did not see bow fessor Forbes’ , which he had form stated to be human. 
instrament would help miners very much if they aar aa was now 5 inion that the bone 
neglected the barometer, for the gas which caused | was ursine, and not human. This bone presents the 


the dangerous explosiens would not at once mix 
with the air; there would be currents, and unless it 
was known in what particular part of the mine to 
the instrument it would be uselesa in the 

of people who were so careless with the 
appliances they already had. 


: 155 Lay ri in th College K Sur and 
recent human fibula in the o rgeons, 
was also considered not unlike the fibula in the 
famous Meatone skeleton. It was therefore con- 
sidered to be an undeniable proof of the co-existence 
Tais vas not the lr bons funf in the Pinter 
was not the ne found in the 

Prof. G. Forbes said: In the course of some | antiquity of man, and his existence in Britain before 
experiments still progressing I have used a clock to | the last great cold period had passed away. Many 
give electric signals every second. It has a train of | bones were found in the cave cracked and split, as 
only one wheel working in a pinion. It is driven by | was the custom with savages to split them for the 
a weight which falls throngh 5 feet in an hour. This | extraction of marrow. It is net easy to explain 
clock only goes one hour, but serves the purpose for | away the evidently artificial marks upen the other 
which it was made. I wished lately, however, to make | smal! bones found in the cave. , A 
it go for a longer time, so I drove it by a weight | Prof. Boyd Dawkins wished to enter his emphatic 
hung by a pulley on an endless chain in tbe usual | caveat against the antiquity of man being grounded 
on anything yet found in the Victoria Cave. He had 
studied all its phenomena, and he could not allow the 
report of the committee to pass without expressing 
his dissent from the main points contained in it. As 
form of a cl with escapement. It consists of a to the general question of the antiquity of man it 
pendulum and escapement with no train whatever, | was one which was being still fought oat in Europe 
with an endless chain or thread passing over a pulley | and America, and in support ọf the supposed 
on the axles of the icap whoa, and over the | enormous antiquity of man a very great amount of 


way, and I attached a common 5s. Swiss alarm clock 
to the chain to wind it up continuonsly. This 
answers £0 well that I would suggest a similar con- 
struction as not only the cheapest but also the best 
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very untrustworthy evidence was being in many 
cases put forward. The evidence of the antiquity 
of man was atone time based on the discovery of 


this fibula which was found while he was in charge. 


of the cave. It was of such an uncertain character 
that he had not dared to have anything to say to it, 
but Prof. Busk undertook to say that it was a human 
fibula. It was on the authority of Prof. Busk that 
it had been set down in his (Prof. Dawkins’) book, 
„Cave Hunting,” asa human fibula. On the con- 
trary, he (Professor Dawkins) disclaimed all re- 
spousibity for the human character assigned to the 
ula, and from the examination of certain ursine 
bones in France, in Italy, and in the Museum at 
Cambridge, he saw at once that this fibula on which 
the vast antiquity of the human race was sapposed 
to depend was not of a human bué of an ursine 
character. 
cuts on bones. These cuts were certainly made by 
some metallic-edged tools—he could not say whether 
steel, or bronze, or iron. But the bones on which 
these cuts were found did not, in his opinion, belong 
to any extinct or rare animals, but might 
very well belong to an ordinary bit of leg of mutton 
or of goat. So much for the cuts on the bones. 
very important point had been raised by Mr. Tidde- 
man as to the antiquity of sheep or goats in Europe 
and on thie matter there was a vast amount of 
evidence. In the first place, nonoa the caves in the 
n scien 


land, and of Italy, and in no caves of Germany was 
as 


inct animals ? 
ered. Whether or not they 
ged to the post-glacial period was an open 
question, and so even if it was assumed that man 


was living at the period af the extinct animals, there 


was no evidence that dated back to the pre-glacial or 
inter - a periods. Small scraps of bone, as big 
as one’s finger, with N artificial cuttings, 
which could otherwise be explained, did not consti- 
fled in strotehing beck the antiquty ct man W far 

ed in s ag e antiquity of man 
distant unknown eras. 


Capacity of Crania. 

Prof. W. H. Flower read a paper on the above 
subject. Of all the measurements by which to deter- 
mine the difference between the human skulls of 
people of one race and of a foreign race, perbaps the 
most important was that which gave the cubic capa- 
city of the great cavity of the skull which contained 
the brain. van of ascertaining it had been 

Some persons laid great stress on the weight 
of the brain, but for his part he thougnt that on the 
whole if the capacity of the skull could be got it 
would be more valuable. ‘The weight of the brain 
differed very much according to the age or physi 
conditions of the person when he died, and there were 
certain diseases which went to increase the specific 
garor But when the actual capacity of skull was 
ound they had the actual capacity of the brain at the 
time of health. The weight of the brain could not 
be ascertained in cases where the races me 
extinct, such as the Tasmanians, many of the Poly- 
nesians, the ancient Britons, and the ancient Iris 

others, specimens of whose skulls they possessed, 
and by which they could ascertain the capacity of the 
brain. He might be aaked if he attributed any great 
and direct importance to the weight and of the 
brain as an indication of intelligence. ell, he 
thought it was one of the very many points that 
had to be considered in this question; but he 
thought there were a great ag Ano things te 
be remembered in this view of question. For 
instanoe, many people had large brains and did 
know how to use them, and some who knew how to 
ase them did not to do it. They would see that 
many of the races that were natarally considered the 
higher races, had taken the in the civilisa- 
tion of the world, bad undoubtedly larger cranial 
capacities than the ples who were at the bottom 
of the ladder of civilisation. Of course he would 
never accept the mere fact of a man’s head being 
large as an indication of superior intelligence, but it 
was one point to be considered. The measurement 
of the skull was not only an important but it was 
also a difficult work—more difficult in fact than a 
great many people supposed. A large number of 
measurements published were only of an spproxi- 
mate value owing to the numerous fallacies and 
difficulties experienced in arriving at a satisfactery 
method of measurement. Nothing apparently could 
be easier than to take a skull and stop the cavities, 
and pour some fluid into it, and then pour it out and 
measure it; but they could not do this with the 
skull, as the bone was very porous, and full of minute 
mvisible holes, through which the fluid soaked as it 
would through a sponge. The materials that had to 
be used in testing the capacity of the skull must be 
something solid. Various things, such as shot 
n used. One good method 
me iene ae 
y : ell shaken, and pressed in 
it with the thumb, and then poured into a 


not 


The next point relied on was that of the | had 


A | The inhabitants of the Canary Islands give a capacity 


red | 1,806, They then came to the Australian abo 


b | the 


cal | at Parsonstown, showing the points in which it dif- 


long wooden box with glass sides in it, in 
which it was well shaken and pressed down. Tke 
figures on the glass indicated the spaces filled. This 
he thought was the most satisfactory way as yet 
invented, and they ceuld hardly hope for better. 
To get the average of any race they must get a 
large number of skulls, and he must say their col- 
lection was very insufficient at ca Accordin 
to a comparison between the skulls of 63 men o 
various races and skulls of 24 women, the size of the 
woman’s skull te the man’s was as 854 to 1,000. 
The largest normal skull he had ever measured was 
as much as 2,075 cubic centimetres. The smallest 
head he had measured was 960 cubic centimetres, 
and that belonged to one of those peculiar people in 
the centre of Ceylon who were now nearly extinct. 
The largest average capacity of any haman head he 
measured was that of a race of long flat-headed 
people on the west coast of Africa. The Laplanders 
and Esquimaux, who were a very small people, had 
very large skulls. The latter gave an average 
measurement of 1,546. He then came to the English 
skull, which was nearly the same size—1,542; but 
they belonged to the lower grades of English skulls. 


of 1,498; the Japanese, 1,486 ; the Chinese, 1, 424; 
the modern Italian, 1,475; the ancient Egyptian, 
1,464; the true Polynesians, 1,454; negroes of 
various kinds, 1,377; the Kaffirs, 1,348; Hindoos, 
rigines, 
who were amongst the smallest, only giving an 
1 of 1,283. They have two races still below 

ustralians— namely, the Andamanese, who 
were a very diminutive people, with a capacity of 
1,220; and the Veddahs, of Ceylen, who had an 


average skull, 
Left-Handedness. 


Dr. H. Muirhead read a paper On Left-Handed- 
ness.“ He had been drawn to pay some attention 
to left-handedness in reference to its hereditariness 
in families. The human family were in genera 
right-handed. No instance had been brought forward 
of a left-handed tribe or race. The oldest pictorial 
illustrations that they knew of did not differ in this 
respect from the story of te-day. Why was man 
right-handed? Ithad been said that man was best 
able to balance himself on his right leg and foot, and 
if that were so he would natarally be better able to 
use his right arm in offence or defence. If this 
were so it would account for the left-hand side of 
the brain becoming more influential. There were, 
of course, some exceptions to the rule of right- 
handedness. A cheers had been pat forward to the 
effect that the choice of hands depends upon the 
relatively preponderating weight of upper or lower 
par of the body, but he thought it 1 ed on which 

alf of the brain took the lead. Left-handedness 
once begun in a family was likely to run in it. 
was Very common in tribe of Benjamin. It was 
a curious fact that left-handed people had the left 
foot ith to zrd of an inch longer than the right. 


An Equatorial Mounting for a Three-foot 
Reflector. 

Lord Rosse gave a short explanation of the pecu- 
liarities of an equatorial mounting recently erected 
fered from the ordinary type of mounting. The 
optical arrangements were exactly the same as in 
ordinary cases. The old mounting at Parsonstown 
being made of wood, fell into decay, and he resolved 
to replace it by metal, and mount the instrument 
equatorially. The leading peculiarities of the mount- 
ing were, that the points of reversal were situated 
at the east and west, instead of at the north and 
south. The bearings on which the instrument turned 
in rigbt ascension were smaller than in the ordinary 
mountings. The motions ia declination and in right 
ascension were effected by means of screws, so that 
on a windy night the instrament could not run away 
with the observer. The tube was square. The clock 
was connected by means of a stretched strap of 
brass, and the gallery was quite unique. The coun- 
terpoise was less than us The only reflector of 
a similar size mounted equatorially was that con- 
structa | Mr. Grubb, for the Melbourne Govern- 
ment, 


ev 
worked by means of screws, 80 that t 
danger of the observer coming down quicker than he 
wished. The tube was square in section. The cage 
was independent of the mounting, moving on a cir- 
cular rail, and with a second motion like that of a 
derrick crane. The mounting was only suitable for 
a reflecting telescope. It was designed in a great 
measure by Mr. Bindon Stoney.—Mr. Bindon Stoney 
said: The weight of the speculum, with the tube 
and the box, in this case was li short of two 
tons, and the object ta be sought was to move this 
large mass so that it should be free from vibration. 
This had been very successfully accomplished. The 
tube had been made square, use it was rather 
stiffer than a circular tube with the same amount of 
material, and the manufacture was simpler.—Lord 
Rosse, in reply to a question, said the fork was made 
of wrought iron. There were no friction rollers 
He had never observed the least vibration in the 
strongest wind. 


On Simplification of Graphic Formule. 


Dr. Oliver J. Lodge. D.Sc., read an interesting 
paper on this subject. In a graphic formula of a 
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compound the elements were ordinarily represented 
by its chemical symbol (a capital letter), and the 
connection between the atoms was represented by 
straight lines joining the letters. Graphic formulæ 
were of most use in organic chemistry, where the 
principal compounds consisted only of the elements 
„H, O, N, whose atomicities were 4, 1, 2, and 
S or 5 respectively. In any formulw, therefore, four 
bonds always radiated from the letter C; N was the 
meeting place of three or five bonds, according to 
circumstances ; two bonds met at each O, and a 
single bond terminated at every H. Supposing that 
the letters were omitted, and the bonds joined up 
together, the position of the atoms would still be 
ap rent as the meeting-place of a definite number 
of bonds, and therefore the letters were unnecessary. 
The simplification he proposed was the omission of 
the symbols used to denote the atoms, and the joining 
of the bonds in such a way as clearly to define the 
atomicities, and therefore the natures of the several 
atoms. Form sọ drawn became redueed to a 
sort of geometrical diagram 

geometrical carve represented 
nary chemical co 


On the Detection by Means of the Microphone 
of Sounds Acoompanying the Diffasion of 
Gases Through a Thin Septum. 


Mr. W. Chandler. Roberts, F.R.S., read a paper in 
which he stated that the passage of gas by diffusion 
was undeubtedly due te molecular motion. and he 
pointed to the great importance of the study of an 
fact which appeared to bear on molecular movement. 
Without committing himself to the view that sounds 
rendered evident by the microphone when hydrogen 
was diffased through a septum were wholly due to 
molecular movement, he stated the several points 
which appeared te favour the view.—Prof. Emerson 
Reynolds stated that, as a matter of fact, when Mr. 
Roberts was good enough to allow him to make 
observations on the previous day, he heard a distinct 
rushing of sound while the apparatus was covered 
with hydrogen. On the removal of the jar of 
hydrogen he heard the distinct rush again. That 
might of course, be due to the inrush of air; but, 
while 5 the subject was of very great 
interest, and being in a position to assert that a 
sound was produced, he would be very sorry to offer 
any opinion as to the possible cause.—Mr. Braham 
asked whether the sound was heard after coverin 
the apparatus with h en, or whether the soun 
was 0 at the moment of covering and 
removing the hydrogen P—Mr. T. Wills suggested 
that, as the whole apparatus, microphone included, 
eee gua tas danon might te taking 
jar o gen gas, the asion mig 
place in the material of the microphone itself. The 
microphone is made of gas coke, and the pores of 
this coke are, no doubt, full of air. On being intro- 
duced into an atmosphere of hydrogen an inter- 
change of air from hydrogen will take place, and it 
is possible that it is this action which is heard in the 
telephone.— Mr. Roberts, in replying said that, 
y Mr. Braham, 


and conversely any 
some real or imagi- 


with regard to the question raise 

he should mention that the sound was continuous 
after a certain time, bat if in this case in five 
seconds, when the balance was established between 
the gas and air. He considered Mr. Wills’ sugges- 
tion a valuable one, 


Historical National Names. 


Mr. A. L. Lewis read a paper on the 1 
from the Use of Historioal National Names an 
Scientific Terms.” The propositions endeavoured 
to be established were :—(1) That there were at the 
first population of Europe certain 1 races, of 
which t are particularly described ; (2) that these 
races are so mixed at the present day that repre- 
sentatives of them appear not only in most European 
nations, but in the same families, and among children 
of the same parents; (3) that notwithstanding this 
mi and the effects which it must permanently 
have, ial charac an astonishing 
being so slow in 
become so general, hag 

op be 
great that the peoples to whom the 
of were 


pro 
of time—so 
earliest hi 


these things do not prove community of race, but 
only the contact at some time or other of the races 
to whom they are now common. 


Prof. Huxley said the subject of the paper was 
ene of importance, not merely on ethnological 
or scientific grounds, but because it was unfortn- 
nately the source of a great many practical fallacies, 
which have had, and in fact have still a very large 
political influence. He doubted very much whether 
there was any deliberate system of misnomer which 
was working more mischief in this world than the 
preposterous talk about the national qualities of the 
Celt and the Saxon. He believed that if there was 
a proposition in ethnology which was capable of 
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historical proof it was that, so far as physical 
characteristics were concerned, the ancient Gauls— 
as was the opinion of the Roman and Greek 
historians — were persons of precisely the same 
physical peculiarities as the ancient Teutons known 
to the same historians. So far as physical charac- 
teristics went, be did not believe that there was a 
shred of evidence to show that the persons who spoke 
Celtic dialects at the time they made their appear- 
ance in Western Europe were in any physical respect 
different from those who spoke the older Teutonic dia- 
lect, and not only that there was no difference, but 
there was a most extraordi resemblance, inas- 
much as those stock, when they came into contact with 
the civilised world were described in the same terms— 
as sturdy, fair-haired people with fair skins, and what 
I think without any exaggeration may be described 
as a remarkable shortness of temper. He could not 
—no person who was a professional zoologist could 
fail to entertain the most exalted ideas of influence 
of race, and he had no doubt there was great in- 
fluence, but what he did very much doubt was 
whether they had the smallest means of knowing 
what was the amount of influence exerted on the 
people of this country by the different ethnological 
elements which compose it. Let any one who listened 
to the talk about natural characteristics, and what 
was said about particular institutions being impossi- 
ble for some of the people of these islands and possi- 
ble for others—let him carry his mind back for the 
last twenty years and think what was at that time 
said about the German people. We did not hear 
anything of the Teutonic dreamers since the battle 
of Sedan. He did not believe, taking any one section 
of the British empire—whether Scotch or English or 
Irish— that race has any appreciable influence upon 
their social and political condition in the present 
day—that was to say, his impression was that if 
the south-eastern parts of the British empire, the 
county of Kent, for instance, had been subject to 
jast the same sort of conditions for 400 or 500 years 
as, he would say, Connemara and Galway, he s ould 
expect the results to be as nearly as possible the 
same; and it was a curious fact of ethnological 
study that those parts of Ireland which are supposed 
to exhibit in the most marked manner these 9 
teristics, sometimes complimentary and sometimes 
uncomplimentary, were those in which it could be 
proved to demonstration that the Norman and 
English elements were moet predominant, 


The Microphone. 


Mr. W. J. Millar, C.E., read a paper detailin 
some experiments on the microphore, and 1 
to make the tolerably obvious announcement that 
the experiment opened ont a very interesting field of 
inquiry. He has found that sounds can be obtained 
without a magnet, the receiver being simply a piece 
of tin around which a few yards of covered copper 
wire is wound ; the various microphone phenomena 
can be exhibited with this simple receiver ; the sounds, 
however, are very much reduced in loudness. In 
giving an account of Prof. Hughes’s experiments we 
mentioned that the difficulty appeared to be to point 
out what substances and in what manner the effect 
could not be uced, as long as any likely method 
of operating was adopted. Prof. Bell's telephone is 
the best yet devised, but it is known that even that 
is capable of being considerably modified, even to the 
extent of dispensing with the magnet altogether. 
The sounds, however, are not then so loud. 


Platinum Pictures. 


Mr. W. Willis, jun., read a paper on A New 
Process of Photo- Chemical Printing in Metallic 
Platinum.” It is a fact well known to chemists 
that metallic platinum in all its states, massive and 
molecular, is totally ancbanged or unaltered by 
atmospheric influences. It is also well known that 
latinum in a finely-divided state has an intensely 
lack colour. Now, if a picture be produced on 
paper or other suitable su ce, in which the dark 
portions and shades are formed by this black finely- 
divi metal, it is evident, so far as this metallic 
pigment iteelf is concerned, that the picture is 
perfectly permanent and unalterable. e object 
of this process is to produce pictures in which this 
result is obtained. The chemical reaction upon 
which the platinotype process is based is one disco- 
vered by the writer some years ago. He found that 
a hot solution of ferrous oxalate in potassic oxalate 
instantly reduced platinum to the metallic state 
from ite chlorides and other salts. The remarkably 
simple form the process now takea may be briefly 
indicated as follows: — Paper is coated with a mix- 
tare of aqueous solutions of ferric oxalate and 
tassic chloro-platinite, then dried, and exposed to 
ight under a negative. After it has had a sufficient 
exposure it is floated on a hot aqueous solution con- 
taining potassic oxalate and a salt of platinum. 
This solution instantly develops the picture, which 
is then washed in one or two solutions to remove the 
chemical salts adhering to the paper. When dried 
the print ia finished. is printing process derives 
considerable interest from the fact that it is the first 
in which platinum ia the metallic state has been 
made use of as a pigment, and that it is the first 
photo-chemical ahr iving permanent results of 
any practical value, in which the icles of pigment 
forming the picture are imbedded in and entangled 
amongst the fibres of the papor on which they are 
printed, and do not depend for their adhesion on the 
use of any sising material, 5 


SCIENTIFIC NEWS. 


— ęÜ —— 


T* new comet discovered by Mr. Lewis 
Swift, of Rochester, New York, has not 
been seen in Europe, and further information 
from America explains thereason. First, there 
was an error in the telegraphic announcement, 
the time of the discovery being incorrectly 
given ; and, secondly, the motion in declination, 
which was extremely rapid, was reported as 
slow. Onthe morning of July 8 the comet had 
a large northern declination, but it soon went 
so far south of the equator that it was below 
the horizon of any part of Europe. Observa- 
tions of the comet, a small and faint body, 
were made by Prof. Peters, at Clinton, com- 
mencing soon after its discovery. 

Amongst the visits paid by the members of 
the British Association whilst in Dublin, per- 
haps the most interesting to a certain section 
of the members was the inspection of the works 


of Mr. Grubb. That distinguished optician, it 
will be remembered, constructed the great 
specimens of 


Melbourne reflector, and many 
his handiwork are scattered about the British 
Isles. His fame obtained for him the impor- 
tant task of constructing the largest refractor 
that has ever been attempted, and the fitting 
up of the new observatory at Vienna with the 
requisite domes and machinery. The telescope 
will have a clear aperture of 27in., and will be 
placed inside a steel dome 45ft. in diameter, 
and weighing about 18 tons. So nicely balanced 
are all the movements that this immense roof 
can be moved round easily, and adjusted to a 
nicety by one hand. It is worthy of note that 
Mr. Grubb’s factory is a purely national one, 
all the work turned out there being accom- 
plished by Irishmen. 

The total attendance at the meeting of the 
British Association was 2,577, and the receipts 
amounted to £2,605. 


We have frequently had occasion to praise 
the wise expenditure sanctioned by the American 
State Government for geological surveys and 
other important scientific work, which is duly 
recorded and published at cost price. The 
manner in which the reports of our geological 
surveyors are issued in this country drew forth 
some severe comments at the British Associa- 
tion. If it is worth while paning the memoirs 
at all, they should be sold at a low price, and 
placed at the disposal of the public. Mr. 
Tiddeman, as a member of the survey, said it 
was disagreeable to the surveyors to think that 
their labour was almost entirely thrown away 
on account of the high prices put upon the 
publications, which moreover were issued in a 
style that would disgrace a fifth-rate publish- 
ing firm. 

Mr. Darwin has been elected an hon. member 
of the Bavarian Royal Academy of Sciences. 


The most successful experiments made with 
balloons for the purposes of warfare are those 
which Capt. Templar has been carrying on at 
Woolwich. The failure of many other inventors 
had induced the authorities to look with mis- 
giving on al) schemes of the kind, but a very 
fair measure of success has attended the latest 
trials. According to the Times, Capt. Templar 
uses a new description of gas,“ but the fact 
is, he employs hydrogen made by passing steam 
through a red hot tube containing fragments 
of iron. Two balloons are employed, one 
capable of containing 25,000 cubic feet, and tke 
other a small one of only 10,000 cubic feet 
capacity—the smallest that has ever been used 
to float a man for any time with coal gas. In 
his larger balloon Capt. pan eet who has 
studied the effects of the wind, has already 
succeeded several times in descending very near 
the desired spot; but at present the experi- 
ments are confined to testing the behaviour of 
hydrogen and the impermeability of the enve- 
lope, as well as the feasibility of working small 
captive balloons in camp. 


At a meeting of Sheffield manufacturers, held 
last week, twenty workmen were selected to go 
to Paris as artisan reporters. 


The Giffard captive balloon in Paris is an 
immense success. It has made as many as 
seventeen ascents in one day, and in fifteen 
days the sum of £6,000 was received for admis- 


One franc is charged for permission to witness 
the operations, and 20 francs for an ascent. 


An Act received the Royal assent on the last 
day of the session which will enable the trustees 
of the British Museum to remove portions of 
their collections. The collections in zoology, 
geology, and paleontology, mineralogy and 
botany, or portions of them, may be moved to 
the Natural History Museum at South Ken- 
sington. Do the trustees mean to hand over 
those marvellous specimens of the art of 
stuffing which are the wonder and delight of 
the children on Bank Holidays ? 


Col. Yolland has made a report to the Board 
of Trade in which he points out that a fatal 
accident would probably have been prevented 
if the continuous footboards had been extended 
beyond the buffer castings, so as to leave a no 
larger opening than 2ft. Fifty persons are 
annually killed by falling between the platform 
and the train. 

At the meeting of the London and North- 
Western Railway Company last week the 
chairman stated that during the half-year 
there had not been a single fatal accident 
amongst passengers. 


The report of Mr. Farrer, of the Standards 
Department, mentions the Birmingham Wire- 
gauge as an arbitrary measure, the accuracy of 
which there is no means of securing. e 
Standards Department cannot recommend that 
such a measure should be legalised as an Im- 
perial secondary standard. The uncertainty 
attaching to the designation of a plate or a 
wire with a No. and B.W.G. is well known, and 
we believe if the manufacturers would appoint 
a committee to determine the dimensions of 
any gauge, the Standards Department would 
assist them to make it legal. 


The Summerlee, an iron screw collier, had 
her main deck blown off by an explosion of 
18 while passing down Channel last week. 

e master was killed. 


Prof. Mendelejeff is coming to Western 
Europe for a twelvemonth to study aëronau- 
rei subject on which he is preparing a large 
work. 

The employment of wood in the manufacture 
of paper is not conducive to the longevity of 
that substance. Prof. Reuleaux, called atten- 
tion to the subject in a lecture delivered at 
Leipsic, pointing out that, as the paper used 
in the German public offices is mainly com- 
posed of wood, we may expect the destruction, 
from natural causes, of many important official 
records. He limits their duration to about 15 
years. 


For the Liebig memorial at Munich 120,000 
marks have been subscribed, sufficient for a 
bronze statue and for a handsome pedestal. 


We are requested to state that Sir Joseph 
Whitworth, having expressed a desire that 
some important alterations should be made in 
the conditions of his scholarships, the detailed 
rules for carrying out his wishes are now under 
consideration. They will be published as soon 
as possible, but in order to prevent disappoint- 
ment this notice is given. No important 
changes will be made in the conditions of 
the competitive examination in May, 1879. But 
the conditions of the tenure and of the amount 
of the scholarships may be somewhat modified. 


Mr. Herbert Spencer, who was in rather 
feeble health for some time, has now consider- 
ably recovered, and is arranging materials for 
an autobiography. l 
The Committee on Heavy Siege Guns are 
preparing a report in which they have come 
to the conclusion that no more heavy muzzle- 
i g guns should be constructed. The 
ground they take is that an enemy firing 
shrapnel shells ata detachment working a land 
battery would effectually prevent guns of this 
class being loaded. 


Magnetic Iron.— Donati Tomasi passes a vapour 
current, under a pressure of five or six atmospheres, 
through a copper tube of two or three millimetres 
diameter. The tube is rolled spirally around a 
small iron cylinder, which becomes so strongly 
magnetic that a steel needle placed at some ce: tie 
metres distance is powerfully attracted. The 
magnetism continues as long as the vapour current 


sion to the inclosure and for tickets to ascend. | is maintained. 
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LETTERS TO THE EDITOR 


AU cowmuntcations 
Bwouise Mucuanio, 31, Tavistock-strest, Covent-garden, 


W.C. 
Au a amd Post-ofice Orders to be made Payabl« to 
J. PassMORE EDWARDS. 
2e? In order to facilitate reference, Corr when 
peaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
whioh it appears. 


“I would have everyone write what he 
much as he 3 


1 such 

or a 

sud experiance 6 
nature of such a persom or suc 
other things, knows no m 


ore than 
and yet, to k clutter with this little 
will . the whole body of 
from whence great inconveniences derive 
Ean. 
— —— 
TIME AT THE ANTIPODHS—“ DON’T 

REFER MH TO BACK NUMBERS ”— 

THE COMMON HOUSH FLY — THE 

SOCIETY’S THREAD—THE BRITISH 

ASSOCIATION AND THE ENDOW. 

MENT OF RBRESEARCH—ASCENDING 

LIGHTNING — OBJEOCT-.GLASS OF 

TELESCOPE — APPARENT DIVER. 

GENCE OF THE S8UN’S BAYS—PAN- 

CRATIC BYEPIECE-SPIDER LINES— 

PHOTOGRAPHIO. 

1 W. W. H.“ (query 33761, p. 386 
will find the question which he th ere raises discusse 
round and round, and in fact utterlv tbrashed out 
in Vols. V., XIII., XXIII., and XXIV. of the 
ENGLISH MECHANIC. 

And replying thus suggests to me to add how 
heartily I endorse, and how thoroughly I agree with, 
the remarks made under the head of Don’t refer 
me to back numbers, in your Answers to Corres- 
pondents,”’ on p. 588. That the same questions 
should be asked over and over again seems to me to 
be unfair to everybody. The task of answering 
th-m would appear to have devolved, to a consider- 
able extent, upon a relatively small number of your 
readers; and 1 think that they have a right to pro- 
test against being called upon, time upon time, to 


repeat what they have written (very often quite 


recently) before. Speaking as one of them, I think 
I may say, without much egotism, that I seldom 
epare myself trouble in replying to any legitimate 
question put for the first time, and having reference 
to a su! ject with which I am familiar. This being 
so thovgh, I neither can nor will waste my time in 
the re; etition of the ipsissima yerba of answers to 
which any one can find immediate reference by the 
exp nditure of three pence ; and I cannot doubt that 
the ter part of my brother correspondents feel 
in this matter as I do myself. 

“ Musca Domestica (query 33796, p. 587) may 
read with advantage “The Earthworm and the 
Con mon House fly, by Samuelson and Hicks; Van 


Voorst, London, 1858. He will find in it most 


explicit details with reference to all those poiuts on 
which he is desirous of obtaining information, given 
in a popular and intelligible form, and well 
illustrated. 

I shall trust to Mr. Lancaster to reply to query 
33804 (p. 587), as I am unable to answer it off-hand, 
and his technical kuowlcdge is necessarily very 
superior to my own in connection with such subjects 
as that to which ‘‘ Orderic Vital's question refers. 
Having said which though, I would further add that 
I personally object to telescope eyepieces which 
screw altogether, and infinitely prefer those which 
slide in a piece of tabing. To be fambling about on 
a dark winter’s night, trying to make the screw of an 
eyepiece “‘ bite,” in attempting to attach it to the 
instrument, involves a very needless waste both of 
time and temper. All my own eyepieces are fitted 
into tubes, and I can change the whole battery one 
after another in a comparatively few seconds. The 
advantage of this in the observation of any evanes- 
eent phenomenon is enormous. 

Since reading your excellent résumé of the more 

ely scientific portion of the address of the Presi- 
dent of the British Association (p. 569 et seq.) I have 
received a copy of the address itself in extenso, and 
am struck with the contrast presented between the 
utterances of Dr. Andrews in 1876 on the zubject of 
the Endowment of Scientific Reasearch, and those of 
Mr. 5 this year in Dublin. On the 
gen question, he says, it is not difficult to 
offer strong arguments in favour of permanent 
National Scientific Institutions ; nor is it difficult to 
pieture to the mind an ideal future when Science 
and Art shall walk hand in hand together, led by a 
willing Minister into the n pastures of the 
Endowment of Research.” There is, I must confess, 
something of the mendicant ard cadging whine of 
the South Kensington and Royal Society Ring in 
this portion of the address, which is pre-eminently 


0 


The fact has of late years been announced, 
and has begun to be accepted, ‘‘ that light is 
nothing more than an excessively fine kind of sound 
the effects of which are 5 by the eye instead 
of the ear. Nothing, however, can be more abso- 
lutely inaccurate than such a proposition, and it is 
only necessary to refer to the well-known fact, 
mentioned in my ious communication, that light 
will pass through the vacuum an air pump, 
without obstruction, while sound will not, to 
eliminate this error from the record of scientific 
axiomata. At the same time it must be observed 
that there is this remarkable eonnecting and 
analogous feature of light and sound, that the 
appreciable tones of musio and the appreciable tints» 
of the spectrum are the same in point of number, 
and admit of the same arrangement in octaves. This 
singular scientific coincidence—for I fear I must 
deny it to be anything more—is, strangely enough, 
rather strengthened than weakened by the farther 
correction of a very old error of theory, which has 
become almost established by long scientific usor— 
i e., the theory that the colours of the spectrum are 
an analysis of light. To dispel this errar by demon- 
strating that the colours of the spectrum are not 
elementary components of white light, bat only 
different degrees of intensity in the manifestation of 
light, rather increases than diminishes the analogy 
between light and sound; for it has long been 
thoroughly known that the tones of musio are only 
„ egrees of intensity in the manifestation of 
sound. 

In 1870 I announced, as I had for more than 
twenty years previously suspected, tbat colours 
were only different degrees of intensity in the mani- 
festation of light—a suspicion strengthened and 
proved to my own mind by a wider series of scien- 
tific phenomena than it is now necessary to refor to, 
but suppressed till then from want of a demonstra- 
tion equally convincing to others. The fact, how- 
ever, admits of instant verification to wll your 
correspondents by means of a very simple experi- 
ment, which, unfortunately, Sir Isaac Newton never 
knew. Had he used a slit as Wollaston was the 
first to do, instead of a round hole in his dark 
shutter, for his iments with the spectrum, and 

assed his prism along from one end to the other of 
the slit—a demonstration which is within eas 
reach of any of your readers—he would have foun 
that every portion of the slit of light became blue, 
yellow, red, &c., according to the part of the prism 
through which it passed, and never would have been 
led iuto the error of supposing that there were 
absolute and unchangeable blue, yellow, and red 
rays, forming different component parts of white 
light, or that the spectrum itself was an analysis of 
light. Indeed, Newton himself never appears to 
have been completely satisfied with his own theory, 
for he was rever able to confirm it by synthesis, as 
he found that no recombination of the colours of 
the spectrum would reproduce the white light. But 
the reat on of this is obvious—yellow is a weaker 
light than white light, mgt fe cannot raise yellow 
toa higher intensity b ding to it still weaker 
lights than itself, which red and blua undoubtedly 
are. The weaker lighta can only dilute it further, 
though they may have the effect of neutralising dis- 
tinctive tinting. 

We have thus, then, the fact that light and sound 
are in a remarkable degree analogous—the appre- 
ciable tints of colour and the appreciable tones of 
music being the same in number, and admitting of 
the same arrangement in pitch, or in octaves, for 
the artist speaks as correctly and intelligibly of 
high and low tone as the musician, the analogy 
being further confirmed by the reciprocating and 
double demonstration, that optical colour and 
musical pitch, and variations of tone in either, are 
only different N of intensity in the manifesta- 
tion of both. e are farther quitè prepared to. 
find, when microphonic acoustics have been sufficiently 
perfected, that colours are accompanied by sound 
and difference of eolour by difference of so 
where the manifestation of colour takes place in 
vibratory media; for there can be no doubt now 
that light as well as sound by vibration in 
such media. But here this singularly close analogy 
between light and sound absolutely terminates, and 
their alleged identity utterly fails. Sound is only 
an impact of vibration, and is limited in its action 
to vibratory media m continuous connection. Light 
proceeds by vibration in vibratory media, but it is 
not a mere impact of vibration, ard is not limited 
in ita action to vibra media, whether in con- 


distasteful. And by the bye, in connection with 
endowment, Mr. Spottiswoode enlarges on the 
benefits which have resulted to Science from the 
grants of various sume made by the British Asso- 
ciation in furtherance of different investigations. I 
cannot, however, find t Sunspottery is one of 
the subjects which the B. A. has subsidised. It is 
the British Taxpayer and not the Association, for 
example, who is paying for the Sapper sent out to 
India to take Solar Photographs for the use and 
glorificat on of a person at home. Does not this 
tll a little tale? A,” said Sydney Smith, in bis 
exemplification of English Charity,“ never sees B 
in distress but he straightway feels that C ought to 
relieve bim.“ Innumerable avd inconceivable 
benefits to Science and to the Nation generally (we 
are told) must result from protracted gaping at the 
Fraunhofer lines; but, somehow such benefits are too 
remote to justify the British Associaton in making 
a grant in furtherance of their realiration; so that 
pattern Milch Cow, the Consolidated Fund, is to be 

ulled at to support one or mora of the most impu- 
Fert and pushing of the Endowment ring in digni- 
fied (?) idleness. Verily a Minister who is to be 
taken in by such tran:parent humbug as this must 
surpass indefinitely in ‘‘ greenness ” the “ pastures ” 
into which he is to lead Science and Art! : 

I am so far convinced by the arguments employed 
by “J. T. M.,“ in letter 14738 (p. 601), as to be 
willing to concede that my vivid impression of seeing 
a flash of lightning strike upwards may have had ite 
origin in an optical illusion. I cannot, however, on 
that account subscribe to his idea that lightning 
never does strike from the earth to the super- 
incumbent clouds, because I think it exceedingly 
probable—in fact almost certain—tbat it must not 
unfrequently do so, whetber we can see it or not. 

And, in connection with the letter to which I am 
referring, and in expreraing my appreciation of its 
concluding paragraph, I may perhaps be permitted to 
say that I must be very oddly constitu if I did not 
derive pleasure in contributing my own mite of in- 
formation to columns from which I have derived so 
very mach myself. I always look forward to Friday 
as the one day of the week on which I am certain of 
lesroing something. ; 

I think that Wallaby (query 33861, p. 611) is 
certain'y wrong about the object-glass of his tele- 
scope consisting of two double convex lenses lying 
loosely on each other.“ Is he quite sure that one 
is not concave on (at least) one of its surfaces? The 
double convex lens will be found to fit—or very 
nearly fit—into the concavity of the second one ; and 
alternate faces of it should be tried to arcertain 
which approximates most closely in curvature to 
such concavity. In placing the compound lens thus 
formed in its cell the double convex component must 
be the anterior one (i e., that next the object 
viewed). It is, though, diffienlt or impossible to say 
what is the matter with ‘‘ Wallaby’s’’ instrument 
without seng it. ` 

Whatever difficulty ‘‘L’’ (query 33863, p. 612) 
may have in conceiving that the apparent divergence 
of the Sun’s rays is an effect of per-pective, the fact 
remains that it is so; just as much in fact as the 
apparent approximation of the trees at the end of a 
long avenue, or of the rails on a railway, which 
extends to any considerable distance in a straight 


ine. 

Would it be too much trouble for Light (query 
33873, p. 612) to turn to letter 14651 (p. 521) for an 
ans wer to his question ? 

In answer to query 33875 (p. 612) they are really 
spider lines which are employed in micrometers and 
transit ey epieces. I have myself got them from 
spiders ! Ne Ashe goescrey4 my — of 

rocee ng simply to get my spider to rua along 
4 rectangular wire frame. This 1 shook sharply, 
when the spider would at once lower himself by a 
thread, and by winding bim up I got this thread 
evenly stretched across my frame. I am not suff- 
ciently well acquainted with the aracbnidm to defi- 
nitely name of the species of spiders which 
have furni- hed me with lines; but almost any web- 
=e one—pnot too small—appears to do very 
well. 

I bave myself surmounted the difficulty which 
besets ‘ Hastrceu”’ (query 33879, p. 612) by 
rougbening the edges of my plates on a grind-tone. 


A Fellow of the Royal Astronomical Society. 


THE LAWS AND PRINCIPLES OF 
ACOUSTICS IN REFDRENCE TO THE 


TELE PHONE, &.—LIGHT, HEAT, AND | tinuous connection or What then, dis- 

SOUND. tinctively, is light ? 

(14758.}—IN following up the subject of my letter | As accurate discovery in the direction pointed 
of 24th ult. (14659, p. 524), I find it necessary at | to by this question is of the t scientific interest 


and importance. Let us in pursuing it, witb 
the most critical care; and, in the frst place, kt 
us state still more minutely the distinction between 
light and sound. Sound, then, is a mere vibratory 
action of vibratory media. But light is not an 
action of vibratory media, though it acts by vibra- 
tion upon and within such media. Sound canses 
ly mechanical action in vibra media, but 
light (and heat) will cause chemi } 
mechanical action in such media—a fact which very 


the outset to correct and clear away some 8 
tive errors of modern theory which would otherwise 
he very misleading; and, if any of your correspon- 
a i a preju 5 in 8 5 5 
ope they will candidly prepare wi em a 
once, and bear in mind that the links of physical 
truth are so closely and consecutively oonnected 
that it is impossible to gain any substantial advan- 
tage to science by the per saltum mode of procedure 
on which such theories have been p ed. 
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widely increases the distinction between light and 
sound. Is, then, light anything more than an 
action? Is it an element? Science has long heaitated 
over the question as to whether light, heat, and 
electricity be not one and the same—strongly in- 
clined to the affirmative, yet hesitating with a com- 
mendable prudence, not always so well displayed in 
even more important directions, and strongly averse 
to carrying the conclusion per saltum. That light 
ani heat are most intimately connected with elec- 
tricity is beyond all doubt; for the action of elec- 
5 o produce both light and heat, and reci- 
procally light and heat ean both produce the action 
of electricity. They are, therefore, all three un- 
*questionably connected in this respect, and capable 
of stimulating and acting on each other. But let us 
see whether we cannot establish some remarkable 
distinctions between them. If light and heat be 
elementary they have this peculiarity, that they are 
elements which are never in a state of quiescence. 
They are never found or known to science but in a 
state of action, and their action, whether in vibra- 
tory media, in vacuo, or in free space, is uniformly 
an action of radiation. They are, neither of them, 
ever found in a state of equilibrium. But science 
has long baen accustomed, and with strictly scientific 
„ to speak of electricity as in quiescence, 
non-excitement, equilibrie, and inaction, as well as 
to talk, with equal and distinctive accuracy, of 
electric excitement and electrical action, and also 
of actions of electricity which are not actions of 
radiation—as actions ef circulation, transmission, 
induction, &c., direct and indirect. It is thus 
manifest that the conditions and characteristics of 
electricity are much more varied and numerous than 
those of light and heat. Hence there is no possibility 
of demonstrating that light, heat, and electricity are 
identical. But may not the greater include the 
less? To this end let us inquire whether light and 
heat be elements, or anything more than mere 
actions. Now it is contrary to all scientific expe- 
rience and analegy to conceive of any elementary 
matter in continual action, as light and heat always 
are. It is contrary to all known physical facts and 
laws that any element, in continual or temporary 
action, can pass throngh other elements, or elemen- 
tary media, without disturbing the condition and 
quiescence of those other elements more than Jight 
and heat do by their radiation. And it is still more 
contrary to all known fact and law that the same 
element should be capable of passing through itself 
at all angles, crossing and re-crossing each other, 
and reflecting, as light and heat do, without inter 
rupting and impeding itself. No kn 
liquid, pen gee or compound, will do 
light and heat will do all this, and their only known 
analogue in the whole range. of physics is sound 
(vibration) which, as we already know, is not an 
element but only an action. A strong presumption 
is thus established that light and are not ele- 
ments, but only actions of some kind, and this is 
further supported by the fact that light and heat 
have other peculiarities analogous to sound which 
are characteristic of mere actions. Thus sound, 
light, and heat all act by radiation in the first 
_ instance, and are all capable of being converged and 
transmitted in special directions as well as radiated 
—with this distinction still maintained, that light 
and heat may be so converged and transmitted in 
vacuo, and without vibration, as well as in vibratory 
media. But that light and heat are nothing more 
than mere actions is farther proved by the fact that 
no elementary matter can be expanded and diffused 


from any gi centre of development without dis- 
turbin other elementary matler immediately 
around and in contact with that centre. Thus 


explosive powders, deflagrated metals, evolved gases, 


&c., will all disturb and displace the media by which 
they are s , by their radial action. 


Thus we are shut up to the conclusion that light 
and heat are non-elementary, and merely special 
actions. At the same time they have this char- 
acteristic, that they are, as astronomy has estab- 
i actions of something not dependent on 
vibration or vibratory media, and are capable of 
traversing all s i 


5 re- crossing, and re- 
flecting in all directions, without friction or self- 
interruption. And as they are actions of something 


which must be co-extensively diffused, what can 
that something be but the all-pervading fluid— 
electricity—with which, as y shown, they are 
so intimately connected, that all three are capable 
of stimulating and acting upon each other even in 
vacue where nothing else is known to exist. 

Let us now consider the distinctive characteristics 
of light and heat, and see whether we cannot still 
farther strengthen some of the ious conclusions. 
In addition to the immediate distinction that heat 
is not, any more than sound, an optical perception, 
and that light is not, like heat, perceptible to the 
sense of touch, there is this further peculiarity that 
light is more powerfully and rapidly dispersive than 
heat. This is well exemplified by reverting to the 
phenomena of the spectrum, which, as already 
shown, is not an analysis of light, but only different 
degrees of intensity in its manifestation. Here, it 
will be observed that the red or heating rays are the 
least dispersed, and that when passed through the 


ent words, different tones, and different times, and 
yet be all quite distinct to the eye, and allef one 
colour; and certainly any person with half an eye 
will sing a longer time to a long note than he 

do a short one without knowing whether the note is 
a quaver, or crotchet, or minim. 

C. Lark asks if I have had any A Besta in teach- 
ing. I have seen sol-fa singers of both sexes come 
into my house, and after singing for about one minute 
from the new notation they would say, the one to the 
other, it is far easier to sing from this than from 
the sol-fa. C. Lark talks about children finding no 
fault with the want of an up and down.” How 
can children know better? They just do as they are 
taught, and do not introduce inventions. 

Let C. Lark make out two sheets of music of- a 
large size, one with the “up and down,” amd 
another in the sol-fa, and exhibit them to children 
who never saw a music-sheet, and who do know the 
tune, and he will soon see which of them the chil- 
dren will like best. If C. Lark will make himself as 
familiar with the new musical notation as with the 
sol-fa and the old, he will be more competent to 
criticise the notation invented by Wark. 


other parts of the prism, through which the yellow 
and blue refractions take place, they cease to be 
heating rays in consequence of the increased and 
more rapid dispersion they thus obtain. Heat is 
thus shown to be a subordinate action of light, and 
it is found also in opaque media, where its disper- 
sion is still further interrupted, to be more latent 
as light and more manifest as heat. Light is conse- 
quently a more rapid, energetic, and diffusive action 
of electricity than heat, and heat may, in this as 
in many other well-known instances, be identified 
with obstruction and friction: for while we are 
apt, as a first impression, to suppese that the least 
refracted portion of the ro passing through a 
prism is the least interrupted, the reverse ie actually 
the state of the case; for the prism is in reality a 
facilitator of dispersion, and where most refractive 
most dispersive. It is thus less dispersive in the 
red than in the yellow and blue portions of its 
refraction, and hence the explanation why the 
colours of the spectrum are only different degrees 
of intensity in the manifestation of light. 

The distinctive conclusion then is, that sound is a 
mere vibratory action of vibratory media, but that 
light and heat are special actions of elestricity. 


J. Alexander Smith. 
98, Gower-street, W.C. 


TABLES FOR MULTIPLICATION 
MAGIC MULTIPLICATION THE 
PARABOLA AS A MULTIPLICATION 
TABLE. 

[14760.—I was surprised to see in Nature of 
26th July a review of Mr. Sawyer’s book, explaini 
his tables for multiplication, from which it ap 
that the reviewer considered them worthy of favour- 
ablé comparison with logarithms as an aid to calcu- 
lation; but I certainly did not expect to find 


NEW MUSICAL NOTATIONS. 


[14759.]—I HAVE sent two illustrations for C. 
Lark (see letter 14703, p. 554), respecting time in 
the new musical notation. The first illustration is 
two bars of Glasgow, an old common matre tune 


l TIME SIONATURE 


3 SE 2 “ Oberhof ” devoting two columns of your practical 
periodical to an exhaustive explanation of their ase. 
WITH MY WHOLE HEART I admit that the invention appears plausible at first 


sight, and in fact I spoiled ten pages of paper in 
preparing them for the tables before I quite ander- 
stood the not very lucid explanation given in Nature. 
I also admit that, for persons exceptio slow in 
calculation, the tables may be of great value, pro- 
vided they have much calculation te do; but for 
persons of ordinary mathematical capacity, whether 
they have much or little calculation te do, I very 
much doubt the tables possessing much advantage— 
in the first case, because constant practice in multi- 
plication will soon enable any one to jot down the 
lines and arrive at a product almost as quickly as he 
can write them down; and, in the sevond case, be- 
cause those who do little calculation will scarcely 

carry the tables about with them in preference to 

trasting to their own mental power to do a calculae 

tion when an occasion arises. Of course I do not 
suppose that the inventor has aay idea of - 


4. 1 A 
TREBLE WORDS A 
ALTO wonos E C 


TREBLE E seding the multiplication table in education, but 
then what does his system amount to? It is, in 
fact, nothing more than an ingenious arrangement 

RETS for saving the user the mental strain of remember- 
ing what in any case he must learn in , 

TENOR and what he can never allow himself to forget. 

l It is true that the trouble of using the tables 
would be much less in proportion for large 

BASS numbers than for small ones, and that for 
such large numbers, therefore, there might be 
some advantage as compared with ordinary multi- 

UNISON? plication. So far, however, it appears to me very 

TENOB WORDS A B much a case of six of one and half a dozen of the 
BASS WORDS : A other, but when Mr. Sawyer's system is compared 
as regards multiplication, with the system of 


“ magic multiplication referred to in Vol. XXII., 
pp. 202, 307, and 335, by Aletheus and others, 
Iam confident that there would be found no supe- 
riority in the former plan. Aletheus treated 
the matter more as a puzzle worth finding out than 
as of practical importance, but I have used his 
system constantly since and have found it of the 
greatest possible value. I recommend it to all who 
have not yet tried it, and as present readers may 
not all have access to that volume, I will in as few 
words as possible, explain the principle. Taking 
the product of any two numbers we see that the 
first Apare (to the right) of the produot is the pro- 
duct of the first figures of each of the factors ; that 
the second figure of the product is made up of the 
products of the second figure in each factor by the 
first figure in the other, plus what may be carried 
over from the first figure of the final product ; that 
the third figure in the product is made up of the 
products of the third figure in each factor by the 
first in the other, plus the product of the second 
figures in the two factors, and plus what may be 
carried from the second figure in the final product ; 
and so on, imagining zeroes to the left of the fao- 
tors until nothing but zeros are found in the pro- 
duct. In this system the trouble of putting down 
the usual steps of the multiplication, and even the 
necessity of putting the numbers to be multi- 
plied down on paper at all, is quite dispensed 
with, for each figure of the product re- 
quired is calculated ry theme in regular order, 
beginning at the right before the next to the left is 
began. The method requires the user to be expert 
iu adding together mentally two numbers of at 
least 3 figures each, but this diffculty is no real 
disadvantage, as it is an excellent meutal exercise, 


UNISONS WITE TENOR UnS, WITH ALTO 


AND BASG. TENORAND BASS 


in triple time, %, on the key of G. The first note is 
a minim to the word with, and then the bar line; 
the second is a semibreve to the word my,” and 
then a small line; and the third is a minim to the 
word whole,” and then a bar line; the fourth note 
is a slur to the word heart,“ of the value of a 
semibreve. This slur is- made up of three notes, all 
of different sizes; the first is a dotted crotohet, the 
second is a quaver, the third is a minim. The indi- 
vidual notes of slurs in the new notation have no 
small lines, the whole space is left empty, and each 
note is measured off to its proper length—as correct 
as the engraver can make them, without any small 
lines. It is the rulein the new notation that the 
treble or air has the honour or privilege of having all 
the small lines to itself, and when the other three 
do not coincide with the treble they must shift 
or themselves the way they best can, and this best 
can is shown in the second illustration, where the 
most of the notes are of a triangular shape. The 
second illustration is comprised in as little space as 
possible to save expense in engraving—tune, tone, 
and harmony not being essential in the present 
illustration. 

In the new notation the bars are all of one length 
in the same tune from beginning to end. Before the 
drawing is made the bars are counted, s0 many bars 
to the line, and so many lines in the page or sheet, 
s0 that the page or pages shall contain the tuse 
without altering the bars in the smallest degree, as 
is the case in the old notation. The reats are mea- 
sured off to the same scale as the notes. The second 
illustration shows how four singers can sing differ- 
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soon got over, and then applicable to many other 

purposes. I have occasionally also multiplied three 

numbers together at the same time, by this method, 

but it is, of course, far preferable to do it in two 

successive sums. I have tried to reverse the method 

for division but this dees not appear practicable. 
any one succeeded in doing this ? 


Speaking of tables for facilitating multiplication, 
I may mention that some time ago I was trying to 
arrange a table such that the straight line joining 
any two points representiog numbers on a plain 
surface should cut off from a given straight line in 
the same planc a portion proportionate to the pro- 
duct of the two numbers; the provlem being: 
given the straight line representing products, to 
find the relative positions of the points represent 
ing factors. After sundry trials I succeeded in 
arranging the peints in the way required, and on 
drawing a line through all those points I found 
that I drawn a parabola, of which the given 
straight line was the axis. This is evidently 
a property of that curve, and I might no doubt 
have saved myself the trouble, had I not been 
ignorant of conic sections. If any one wish to 
find the points on the curve fulfilling the problem, 
the easiest way is as followa:—Take any point B, 
on the axis of a parabola whose vertex is and 
divide A B into, say, 100 equal parts; through the 
point B draw a straight liue at right angles to the 
axis, cutting the curve on both sides in C and D; 
from the point C, draw nine straight lines, -cutting 
the divisions 10, 20, 30, &., to 90, on the axis, and 


cutting the curve in the required points, which | be 


number 1, 2, 3, &c. ; do the same from the point D; 
then the points on the curve, C A D, are so situated 
that the straight line joining any two of them on 
opposite sides of the axis, cuts the axis in a point 
denoting their product. Theoretically this property 
would serve for multiplying together, at one opera- 
tion, two numbers of any magnitude whatever ; but 
practically either the divisions would become micro- 
Bcopic, or the parabola gigantic. Still, it seems to 
me that some use might be made of this property in 
calculating machines, and I should be glad to know 
if it has ever beon tried. Will some one also give 
the „proof that this is a property of the parabolic 
curve, as I do not find it in the books I have? 


H. G. Moberly. 


SURVEZEING. 


114761. — Tux method of ascertaining the acreage 
from a plan given by Guilden Morden (let. 14727), 
is believed to have been originally proposed by the 
late Dr. Hutton, see pages 132 and 133 of “A 
Treatiseon Engineering Field-work,” date 1840, by 
Mr. Peter Bruff, C.E. But Mr. Bruff does not 
appear to hold it in much estimation. He after- 
wards says: A much more feasible method was 
5 practised, by which the areas of large 
maps have been computed with extreme accuracy. 
This plan consisted in affixing, by thin mucilage, a 
carefully-prepared tracing of the map to be com- 
puted on thin rolled lead, cutting the tracing, and 
consequently the attached lead, to pieces, weighing 
them ae before, and comparing the weights with 
tabulated results; or otherwise, by preparing a 
quantity of pieces of lead, each representing an 
acre of surface; er pieces representing roods 
and perches, and a sufficiency of these being put into 
the opposite scale so as to counterbalance that 
whose area was required, the content would be 
represented by such quantity. We believe that this 
plan has been tried at the Tithe-office, and that in 
very many instances the results so obtained were 
exceedingly accurate as compared with the ordinary 
but tedious process of scaling. But incorrect 
results were often obtained, probably from the diffi- 
culty of obtaining lead of equal thickness and den- 
sity, which have induced the authorities together to 
abandon the process.” But although either of the 
above methods may serve for the plan of oue or two 
pieces of land, they will not do for plans of parishes, 
estates, or railways, which are generally required 
for other purposcs than merely ascertaining quan- 
tities. Certainly in these cases very carefully - 
pared copies might be made to be cut up, and the 
contents of each field, after having been ascertained 
from a cut-up copy, might be transferred to the 
original plan, or to a book referring thereto, in the 
usual manner; but I doubt whether, after all this 
copying and cutting up, the contents would be so 
accurately obtained as they would be by using what 
is called a computing scale, or some similar con- 
trivance, wifh the original plan. However, if 
Guilden Morden really wishes to ascertain the con- 
tents of n piece of land with greater accuracy than he 
ean do by any of the above methods, he had better 
make use of the actual measurements of the land, 
which, if properly taken, and he makes no mistakes 
with his figures afterwards, will give him the 
quantity exactly. There need not be the error of a 
hair’s breadth. But, if Guilden Morden lays down 
his plan to a scale of 2 chains to the inch,“ how 
does he show thut an inch might well represent 
16 polos ? It appears to me that a square half-inch 

do this, and that if he allows 16 poles to a 
square inch, which he evidently means, h he 
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does not say so, he will get, not the acreage, but 
only one-fourth ef the acreage of his field. Per- 
haps he will be good enough to look at this again, 
and say which of us is wrong. 


8in. O.G. 


A BABY JUMPER. 
14762. HAvINd seen in the MECHANIC several 


Tma concerning the assistance of crippled chil- 


ren and the encouragement of weakly children to 
use their limbs, I give a description of a piece of 
apparatus which will be found most useful for the 
latter purpose, and perhaps to some extent for the 


former. The article is not by any means my own 
invention, nor is it new, as it was offered for sale 


more than 30 years ago, but from some reason or 
other its use seems to have almost died away. Por- 
haps one reason was its rather high price, and 
another (from one part of the machine being not 
properly constructed) its readiness to break and 
get out of order. In the following directions beth 
these objections have been done away with, any 
one with a little trouble may construct one in a few 
hours. First get a number of lengths of indiarubber 
18in. long, and a little thicker than a pipe stem. 
The number of course will vary with the weight of 
the child aud the quality of the rubber. I find that 
eight lengths will bear a child lilb. weight easily; 
sọ an approximation may be readily got 
at. When the use of the rubbers is explained 
it will be sean that it is advisable to have rather too 
many than too few, so that no excessive strain may 
thrown on them. Next obtain two pieces of 
weod, sound and free from kaots, about 20in. long 


‘lin. wide, jin. thick, a strong strap, about 2ft. 


long. and some broad strong tape. 

o the ends of each length of rubber tie firmly a 
piece of strong cord, leaving a loop at each end. 
Next take all the Jengths, and, laying them side by 
side, bind all the loops at one end well with string, 
so as to make a stout ring which may be easily 
slipped over a hook. Then cut a piece 7in. long 
from the buckle end of your strap, gather all the 
loops at the other end of your rabbers, slip the 
strap through them and stitch it up with shoe- 
maker’s ‘‘ wax end,” leaving the buckle projecting 
(Fig. 1 represents this part entire). 


4 , .. 
RUBBER 


=] 


Next take the two 

right angles, tie them firmly in that position. Fasten 

a piece of tape to each end of the sticks, letting the 
down and then bringing the obher 


sticks and crossing them at 


ends bringing 
together, tie them in a knot, and then, making a 
loop as before, slip the other piece of strap t h 
and stiteh. Tie the loose ends into loops, and the 
aglish 


be firmer if a little strong material is pat behind 
them, and should be about an in ch diameter. The 
appearance of the jacket will be greatly improved 
by binding it with bright-colourad braid. The arm- 
holes should be very large, so that no strain is 
thrown under the child’s arms, and the part marked 
A must not be so wide as to chafe the child’s 
thighs. One side of the jacket is cut on the slant 
so as to give room at the bottom of the waist for the 
buttons, C C. To use the machine, first suspend 
Fig. 1 from the ceiling by the loop, next buckle the 
strap of Fig. 2 to Fig. 1. Then place the jacket on 
the child, brin ing the long swallow tail between 
the legs to the kon and buttoning it on to C C and 
D, the latter of course being used to button the 
bottom of the jacket already. The child is next 
suspended on to the part shown at Fig. 2 by slipping 
the loops over the buttons B, B, B, B. By shorten- 
ing or lengthening the strap the strain on the 
rubbers must be regulated so that the child’s toes 
can just reat on the floor, and all is complete. Every 
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jump of the qhild will take it from the floor and so 
encourage it to use its limbs. The advantage of 
the jumper is, that there is no prejudicial pressure 
anywhere, as the child actually sits on the part A, 
and both legs and arms are quite free to move as 
they please. 

Our own child has been in one for over two hours 
at a stretch several times, and even fallen asleep in 
it. The jumper may be used (as we have used it), 
to give a baby lots of exercise, and yet not encou- 
rage it to walk before it is old enough to do so with- 
out detriment. If properly regulated it will be 
found that even when descending from a jump the 
child will not strike the floor with a force of many 


ounces. 

With this little affair many of the wives of our 
English mechanics may go about their household 
duties uninterruptedly, and their babies, free from 
all ars ia will get the benefit of lots of exercise. 
Our little one used one for hours when only five 
months old. The jumpers, when brought out first, 
were fixed with broad indiarubber straps in place of 
the round, an eyelet hole at each end; but when 
used a few times the'eyelef tore the strap, and the 


machine became useless. 

Should any pori of the apparatus not be under- 
stood, I will gladly explain turther, hoping to hear 
of its being a help to many of the better halves of 

d Wm. 8. Travis. 


‘© ours.’ 


THE LAND QUESTION. 


(14763.]—Mr. Maren (letter 14652, p. 52) asks 
for figures to show the extra cost of houses. I can- 
not go back for 30 years, but 23 years ago I built the 
house in which I now reside, and at that time 
masons’ wages were 4s. per day, and their hours 
from 6 a.m. to 6 p.m., and on Saturdays 6 a.m. 
to 4 p.m., one hour and a-half allowed for 
meals. It so happens that I am at present 
building a small addition to my house, and I now pay 
58. 6d. per day, and the hours are half-past 6 a.m. to 
5 p. m., and Saturdays half-past 6 am. to 12 noon— 
an increase in wages of 35 per cent., and decrease in 
hours of 17 per cent. = in that one item to 52 per 
cent.—and joiners are much on a par with the 
masons. I paid for bricks at that time 20s. per 1,000, 
and now the price is 3Us. I cannot say whence this 
difference arises. Coals are dearer, and no doubt 
wages also help to enhance the price. 

If we take an ordinary four-roomed house, such as 
a mechanic may be supposed tooccupy, the area may 
be taken at, say, 54 sq. yards (6 x 9), and give same 
area fer the yard = 108 sq. yards. Now, I paid 
2a. Gd. per sq. yard for the ground; this would 
represent £13 10s., and I should, I suppose, now pay 
58. per sq. yard, which would be £27. Will any one 
say that the difference is a very serious increase in 
the cost of house rent, seeing that the interest on the 
difference would only represent at 5 per cent. per 
annum 138. 6d.? Nb—no! The land laws may be 
capable of improvement, but if mechanics have 
higher wages and shorter hours they must make up 
their minds to pay higher rents, seeing that the 
house cannot be built without mechanica, and there- 
fore must necessarily cost more. H. G. 


'14764.]—I QUITE with Sigma's letter 
(1 ) appearing in ours of tho 16th August. 
The monopoly of land has been more or less a curse 
to all European countries, and some restriction 
ought to be put upon the acquiring of land to be 
used as a mere estate—a chattel to show the wealth 
of the owner. There is no doubt that this aggran- 
disement on the part of the wealthy has raised the 
price of land throughout the whole of the United 


ends | Kingdom, which is scarcely to be wondered at, for 


every one who ever thought upon the subject 
must be aware that where there is competition 
amongst buyers the sellers will raise their prices as 
high as they possibly can. en the farmer and 
the nobleman go into the auction-room can there be 
any doubt, if the latter really wants the land, that 
he will get it? The very fact that he can buy land 
to the extent of 10,000 acres, while the farmer would 
not buy more than 1,000, will give him an advan- 


will | tage over the other without paying any more per 


acre. 

Some of the views of your correspondent, 
‘cw. H. B.,“ aro really amusing. He says, and 
as land is only one form of wealth, he (S. Mayer) 
ought, in common justice, to likewise limit the ac- 
quisition of wealth in all its other forms.“ If 
W. H. B.“ had said, ‘only one form of wealth 
that was hurtful to the interest of the people and of 
this country, I could understand him, but I do not 
know what to make of the bare assertion above 

uoted. 

If a nobleman buys furniture, pictures, or works 
of art, he supporta workmen or painters, as the case 
way be, and consequently benefits trade by his pur- 
chases. But it is not so when he buys land. He 
then not only shuts other people out of the market, 
but keeps thousands of acres in an uncultivated 
state, which otherwise might be producing grain, 

&c., of every description for home consumption. 
Then he, W. H. B.,“ objects to the stamps im- 
posed on the instrumentas used for conveying lund. 
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lagia until 1878, July 27d. 13b., when it had the 
appearance presented in Fig. 5. All these figures 
are reduced from my figures made whilst at the 
telescope, a 9łin. With, different apertures bei 
employed at different times. Having descri 
what I have seen of the spot depicted by 
“F.R A. S.“ I will say a few words about the 
Jovian colours. 

Last year, when the atmos here was at all 
favourable, I invariably found the equatorial zone 
of a blackish grey, tinted now and again— particu- 
larly in the neighbourhood of the above spote-with 
a tinge of ochre—the N. equatorial belt a reddish 
fiery copper, edged on its northern side by a strip 


I presume that W. H. B.” is aware that no 
Government can exist without a revenue, and that, 
therefore, it must tax various things for the main- 
tenance of that revenue; and is it not much more 
reasonable that a government should tax articles 
which are paid for by the wealthy classes than to 
tax wool, which would eventually fall on all classes, 
and most heavily on the poor Ff W. H. B.” seems 
to be rather too much ina hurry for the good effects 
that free trade is to bring about. He does not seem 
to have thoroughly made up his mind about free 
trade, and says that it has not brought about all 
the good that its most sanguine supporters said it 
would, and he gets rather like Pliable in the Slough 


The S. equatorial belt had the 
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signate variously 
light, sound, 
of your 
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great rift in the S. equatorial belt this year, bat 

saw another bright spot close under the S. equator’ 

2 which came round the limb after the figure was 
wn. 


Frank C. Dennett. 


ON THE PROPAGATION OF MOTION 
IN WAVES AND TIDES. 
[14767.]—AT the present time, when the scientific 


mind is awakened to the importance of those less 
evident forms of motion in matter which we de- 


as vibrations, undulations, heat, 
&c., it may prove of interest to some 


ers to learn the results of a series of ex- 


of Despond, mene that the way is not quite 80 still more fiery. periments, carefully instituted by A. Tylor, Esq.» 
goer as he thought it—turns back precipitately. as to the mode in which undulations are prop 

eople, as a rule, believe in a law before they adopt in water, and the bearing of these results on the 
it, and if the Americans or the French believe in accepted theory of tidal waves, &. Some of these 
free trade only to the extent that “W. H. B.“ does, experiments have been detailed in tbe September 
can we wonder at their not adopting it? “ W. H. B. number of the Mittheilungen der K. K. Geogra- 


seems to suggest in the few last lines of his letter 
that, as other nations do not adopt our precedent in 
free trade, it must therefore necessarily be bad— 
i.e., that nations always do what’s right, and like 
kings can never do wrorg. I shall not discuss the 
merits of free trade any farther now, but I do advise 
4% W. H. B.” to read the history of his own countr 
for the last 60 years, and Adam Smith’s ** Wealt 
of Nations,” and when he has done this I think he 
will own that free trade is but free competition, 
which is only just to the consumer, and that if we 
cannot find markets in foreign countries for our 
goods to go without, rather than make artificial ones 
by retaliation in export and import duties. 
Common Sense. 


— 
(14765. — BARCLAT, the lexicographer, interprets 
the word “ monopoly,” the“ sole privilege of making 
or selling anything.” If that is a correct definition, 
% Pioneer” has been -singularly unfortunate in 
choosing a title for an imaginary grievance—a 
grievance that literally has no foundation in fact. 
Let us see what facilities the Legislature has put 
within reach of the small capitalist seeking an invest- 
ment in land. The words working class“ are omitted 
intentionally, because the appellation as applied 
exclusively to men brought up to a craft or trade is 
simply a misnomer—too well known to need refuting. 
In addition to the advantages offered by land and 
building societies to those who desire a stake in 
the country,” no reason exists why the principle of 
co-operation may not be applied. It may not be 
generally known that any number of persons may 
purchase land, build houses thereon, borrow money 
on mortgage, and do other acts, such as a man might 
reasonably do on his own account for himself alone, 
and avoid altogether the clauses of the Companies 
Act” in reference to ny, gah ee sole condi- 
tion required being that the purchase shall be one for 
mutual advantage only, and not for the purpose of 
trade. S. Mayer may say, very good so far as it 
goes, but I want to have power to take a piece of 
land out of any man’s estate, whether he likes it or 
not. Lord Noeshu lives hard by. I want a piece out 
of his park, and close by the lodge at the western 
entrance. I can breed stock as well as he can, and 
by way of experiment I intend to begin at pigs.’ ”’ 
% Pioneer” may be consoled with the assurance 
that the quantity of land brought to market in the 
hands of agents for disposal is largely in excess of 
public and private requirements, and when he goes 
for his holiday trip he may be somewhat surprised to 
find the words, This eligible land to be sold for 
building,” staring him in the face in almost every 
direction. In addition to the cost of labour and 
material necessary to produce a house in London 
must be added the exorbitant charges made by some 
architects to small builders for drawing plans, 
putting plan of ground on agreement, also on lease 
and counterpart, signing certificates for a draw,” 
and final certificate for mortgage. To these heavy 
charges must be added the fees to district surveyor, 
and charges occasioned by the action of vestries, 
water and gas companies. Artisans working in Lon- 
don ought to be able by co-operation and the aid of 
a liberal railway company to live beyond the 
boundaries of the Metropolitan Board, and so avoid 
a heavy rental incidental to a home in town. 
Penance Point. 


| 
| 


| 


JUPITER. 
(14766.]—Uron p. 575“ F. R. F.. J.“ gives usa 
pon of Jupiter, as seen with his 4}in. Dallmeyer, | same tint, but was much less fiery. The N. polar 
878, August 8, 11h. 40m. Perhaps a short illus- | cap was of a beautiful blue, and the S. of a pale 


trated history of this spot may interest him and | orange brown. This year several modifications 


others of your ers. I saw it first upon 1877, | have taken , which I will describe. The torrid 
July 30d. 9h. 30m., as at a, in Fig. 1, reduced from | zone is perhaps a very little yellower, and the N. 
my tinted sketch. After this I saw it upon several | equatorial belt retains its colour about the same as 


last year, save that the vivid N. border has faded. 
The S. equatorial belt has experienced the greatest 
change, being of a dark bluish-slate colour. The 
polar caps both show the same tints as last season, 
but with less intensity. But there is one more great 
change in the colours—there is a patch 8.E. of the 
bright spot, in the S. temperate zone, which has 
assumed the same tint as the N. equatorial belt, 
though with less intensity. I did not notice the 


occasions without noticing any particular change 
in it uatil 1877, August 30d. 8h., when I saw it as in 
Fig. 2, and noticed the shaded band across the 
torrid zone. This figure is particularly interesting 
from the shadows of I. and III. both being shown 
upon it. I saw it next on 1877, Sept. 4d. Sh. 45m., 
as in Fig. 3, when its shape had perceptibly altered, 
which it had done still more so on 11d. 7h. 45m., 
when it appeared as in Fig. 4. I did not see it 


consisting of a circuit of 24ft. of 10in. 
laid horizontally, 
waves could be generated by a 
about one foot, 
traversed the whole circuit under ordinary atmos- 
pheric pressure in 4'475 seconds, but that its 
velocity was 
seconds to make its second circuit, which is equiva- 
lent to a loss of 9 per cent. of its velocity. A wave 


fin 


come to rest —i. e., 2 f. 1 = &, 


phische Gesellschaft, of Vienna, for 1877; 
others have been 
by Mr. Tylor himself; but the facts are not 80 
generally known, 


and 
laid before the London Institution 
as their importance merits. 


constrocted 1 
g , 


and provided with a box, in 
head of water of 
Mr. Tylor found that a wave 


By means of a specially 


so far diminished as to 


uire 4°925 


caused by the same head of water in the . 
box, but moving in a partial vacuum (l S Bs 
176 seconds to complete its first circuit, and showed 
no calculable loss of velocity in making its second 
circuit. Mr. Tylor concludes, from these results, 
‘that the velocity of a wave is dependent on the 
quantity of air which it has to move, and that a 
wave can only propagate itself until it has displaced 
its own weight of air,” leaving out of account the 
loss of power due to friction an other obstructions. 
Upon this basis the following formula is constructed, 
which gives the limit of possible propagation of any 
given wave :— 

The specific gravity of air being one 1, let us call 
that of water (which is 773) A. Let fi be the force 
which a wave loses in its first ‘undulation, while fu 
be that lost in the second, and go on. Lets be th 


e 
weight of the wave, then fi = 2, un zf 
(Hul a 


a 
(wt SS + fn + un), 


a 
undulations the waves should 


Suppose that after n 
the sum of the series 


will be 


1 
SI. n s CASA ta 


—— T. 
42 17421 
a 
We see from this that only when n = & will the 
wave come to absolute rest; but by setting certain 
values for n, we find that after 520 undulations the 
wave loses half its force—or, tabulated— 


After 520 undulations 50 per cent. 
1800 90 
9? 95 97 


79 3600 39 EL 
lt appears, therefore, that quite apart from mole- 
cular friction, wind, or other obstractions, a wave 
will lose over 99 per cent. of its force when it has 
made 4,000 undulations. 

Consequently it is, to say the least, improbable 
that a wave can travel (as suggested by Professor 
Stokes, Cambridge Phil. Trans.,“ Vol. IX. 2. 
574 English miles, and then break on a distant 
shora. If we examine Professor Stokes’ suggestion, 
that a wave 40 fathoms, or 240ft. long, which, accord- 
ing to his formula, would travel 574 miles, ey 


diminishing its height by a little more than 500 


part, and apply to it Mr. Tylor’s formula, as ob- 
tained by experiment—viz. :— 


Fur fı- Cig 


n will be equal to 12,628, or the least number of 
undulations a wave 240ft. long, must make to travel 
574 miles. Then, say for simplicity 


c=zlifn=1 


3) 23 


~ 12,573,500 
or very neacly 1. That is to say the losses caused by 
the displacement (lifting) of the air would be prac- 
tically equal to the original force (x) of the wave, 
and the vee after the 574 miles’ travel would be 
. N ners 
only 12,573,500 ok its original size. Supposing the 
wave to have had a height of 30ft. originally (the 
length remaining the same), the height would be 


diminished to 30920 of an inch. The area originally 
being 3600 square feet longitudinally, would be 


Ad. 30, 1878. 
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reduced 355 part of a square foot, corresponding 


10 10 
to a wave 208 of a foot long by 1664 
deep; it is evident that such a wave could not 
break visibly on a beach. 

According to Mr. Tylor's formula, the limit of 
such a wave of 240ft. long, by 30ft. deep, would be 
reached, at a distance of 208 miles, and this without 
taking into account any friction, but only reckoning 
the work done in displacing the air. At this point 
the wave would be reduced to lin. in height. 

In further corroboration of this view it was 
found that “‘ on projecting a jet of water successively 
into two graduated glass tubes, one filled with air, 
and the other exhausted, the jet rose higher in the 
exhausted tube because the water had no air to dis- 
place. Again, on turning on waterina bath, a high 
wave is 5 at first. When the water has re- 
moved the air round about the orifice, and substi- 
tuted a stream of water in its stead, the wave 
diminishes to half its original height, although the 
force of the water is unchanged: here the resultant 
wave is diminished, because heavy water has to be 
moved instead of light air; and this effect goes on 
increasing, until at last no perceptible wave is to 
be seen, where at the outset a wave 2in. in height 
was produced. 

Experiments were also made with reference to 
waves or impulses propagated through water in a 
closed vessel, so arranged as not to allow actual 
movement of translation in the fluid. By means of 
a chronograph specially constracted, capable of 
measuring continuous operations, lasting 1-500th of 
a second, Mr. Tylor found, as the mean of two 
experiments, that an impulse of 10lb. was propa- 
gated at a speed of 39 7 miles per minute, through 
a gin. composition pipe, 97ft. long, and completely 
filled with water. Comparing this result with the 
partly analogous case of an earthquake shock con- 
veyed by the sea, Mr. Tylor refers to Dr. Fred. von 
Hockstetter’s report on the earthquake at Arica, 
near Lima, August 1868, in which it is mentioned 
that the shock was recorded on the tide gauge at 
Newcastle, near Sydney, in Australia, as vibrations 
in the water, and not as an actual wave. The 
distance traversed being 7,380 miles, and the time 
required by the shock to traverse this distance, 
being 22h. 28m., gives a velocity of 5 miles per 
minute. In the earthquake of May 9, 1877, at 
Huanitos, on thecoast of Peru, ships trembled through 
vibrations in the water, while similar vibrations are 
reported by Mr. H. W. Russell to have been re- 
corded on the Newcastle tide gauge (Sydney) on the 
llth of the said month. Observationa, show that the 
shock caused by the Lisbon earthquake in 1755 
travelled at the rate of 6 miles a minute from the 
West Indies. 

In Mr. Tylor’s opinion the action of the tide on 
any coast is rather the consequence of a series of 
impulses or vibrations than the result of material 
waves. He instances that a ship at ebb tide near 
London is ten feet below the level of the ocean, 
while at flood tide, the same ship would be 10ft. 
above the level of the sea. The level of the sea in 
the meantime has not changed, although its whole 
mass has an alternate and opposite horizontal 
Vibration twice in the twenty four hours. The 
impulse starting the tide on the Atlantic coasts 
must travel at the rate of at least 6 miles per minute; 
for it is seen that the greatest range of the times of 
high and low water in the Irish Sea (186 miles long) 
is only 30 minutes. This has been ascertained b 
Capt. Beechey (see“ Phil. Trans.“ for the year 1848, 
p- 105), by anchoring boats at short distances around 
the whole coast, and observing that the tide turned 
simultaneously at all points. This turn of the tide, 
which is independent of high and low water, can 
only be caused by positive and negative impulses or 
vibrations from the Atlantic ocean itself. 

Hence Mr. Tylor concludes that the term, “‘ tide,” 
is a better one than tidal wave, as no wave in the 
true sense of the word exists, which could satisfy the 


of a foot 


theory held by many scientific men, that a tidal 
wave travels round the earth at a speed of 1,000 miles 
per hour, always im the same direetion. On the 


contrary, the semi-diurnal movement of the tidal 
water is nearly equal and opposite. It would there- 
fore appear that the accepted formula for wave 
motion, as applied to tidal movements by Mr. Scott 
Russell and others, is probably not correct, as we 
do not find from observation that a wave generated 
in water 25,000ft. deep travels any faster than one 
generated in 1,000ft. La Grange, in 1790 explained 
that there is a limit to wave motion as rds 
depth of water; in fact, we have no grounds for 
supposing that waves, causing a rising and falling in 
the water, have been generated in the depths of the 
sea (except by earthquakes), so as to cause displace- 
ment of the water to any greater extent in deep 
water than on the coast. 

Touching upon the causes of the diurnal variation 
of the tide, . Tylor considera them due to the 
change of position relatively to the moon which each 
place goes through in 12 hours. That is, a place on 
the j 200,000 miles distant from the moon, 
may 208,000 miles distant twelve hours after- 
wards; the earth having, during this time, made a 


Takor the place will be 8,000 miles in a 


NOTES ON OUR SATELLITE. 
direct line further from the moon, and he states [14770:]—KLEIN’S New CRATER.—I have {the 
“that the cause of diurnal variation is due to the | following observation :—‘‘ 1878, July 20d. 13h. 10m., 
changes, both of the angalar incidence of the moon’s | terminator along E walls of Aristoteles, Eudoxus, 
attraction, and the changes of the moon’s absolute | Menelaus, and Maurol cus; 115 power on 2°25in. 
force of attraction, due to differences of distance at Very good definition. seen, with some diffi- 
which that attraction acts as well as the direction in culty, of some crateriform object N.W. of Hyginus, 
which it acts, and the declination of the moon | in about the place indicated by Klein. No trace of 
alone cannot be the sole direct or even principal | the still newer oval object E. of it, but the crater 
cause of diurnal variation of the tide, though it on the southern arm of the mountains in the black 
a very appreciable effect thereon.” patch N seen very easily and distinctly.“ 

Selimo Bottone; E CristumM.—The evening terminator upon 
1878, Aug. 15d. 10h. 45m., lay along the ridge on 
the Mare Crisium, immediately W. of Picard. There 
is a large ring in this ridge, S. W. of Picard, depicted 
by Schröter, 1789, Oct. 6 (see last vol., p. 624), but 
too largely, and by me, differently, but wrongly 
placed rae p. 38 of this yol.). I saw this ring on 
Aug. 15, but clouds covered the moon before I was 
enabled to make any estimations as to the position 
of the formation. it any who observed and drew 
this formation upon the night mentioned could 
— 4 to send a copy and description, I should be 
greatly obliged, and I think some others of ours“ 
would be benefited thereby. F. C. Dennett. 


JUPITER-THETA DELPHINI. 

[14768.}—ENcLosEp is a rough sketch of the 
planet, as seen last night with my Sin.“ Wray 
and power 180, time 10 p.m. e white spot to 
which “ F. R. A. S.“ calls attention (p. 575) will be, 
I presume, the large one to the left. If so, it has 
increased notably in size, and is now quite elliptical. 
Two others were seen, but smaller and less distinct. 
In fact, the equatorial belt seems to be breaking up 
into this“ beaded’? appearance. Unfortunately 
— llin. “ Calver,” reflector cannot be depressed 

ow 18° S. declination, or I should have obtained 
a sketch with a larger apert 


ure. 


RAINBOWS. 


[14771.]—Wuart am I to believe in answer to my 
original question upon this subject? About a year 
ago I wrote to ask whether the end of a rainbow 
apparently resting in the distance upon a pool of 
water, would be reflected in the water, and coin- 
cident with the bow above, in the eyes of an ob- 
server f 

I had heard it stated in his sermon by a clever 
reverend gentleman that science proved there would 
be no reflection, and to have this statement corrobo- 
rated or disproved by some of your able correspon- 
dents was the object of my letter. 

For nearly a year the discussion—truly a very in- 
teresting one— been going on, and there are 
almost as many writers on the one as on the other 
side of the question. 

While it is difficult to disbelieve those who aver 
they have seen the reflection, and that seems a 
principal argument on their side, still many clever 
letters tend to prove the reverse ; so that, until some 
more able writer sets the question at rest by a clear 
solution of the difficulty, I must still sign myself an 


Enquirer, 


[14772.}—Mr. Jon THompson (letter 14723) is 
right in pointing out an inaccuracy in my letter 
(14657). I should have said that a boatman at F 
would see a bow whose summit is C; all other points 
of the bow seen at F would be formed by rays en- 
tirely distinct from those reaching A, who would 
py ome see 3 spa wire 5 

upposing the rain-drops over a large 
area, k will be seen that a bow may possess con- 
siderable depth so as to form, so to speak, a hollow 
cone—that is, in my diagram on p. 523, the ra 
forming the summit of bow, B, may extend, and do, 
more or less, all along the line, A BG. 

I think it matters little in what relative vertical 
plane the summits are placed, provided that the 
angles, S B A andS C F = 42°, and that the angles 
formed by the line, C F and F A, with the surface 
of the water are equal. J. W. Darra 


Respecting 9 Delphini, I made a careful exami- 
nation of that locality this last two nights, with the 
following results: — Theta, I estimated a small 6 
mag., being inferior to 1 Del., but superior to 10 of 
the same constellation. Eta appears to be slightly 
variable, being now equal to Delphini, of the 53 
mag. About a year ago Eta was very little brighter 
than Theta, and decidedly inferior to Iota. In 
Wollaston’s Catalogue, published 1789, Theta and 
Eta are both rated 6 mag., from Bradley’s and 
Maskelyne’s observations. 

Leicester, Aug. 19. W. 8. Franks. 


SATURN, : LYRA, RING NEBULA, &c. 

[14769.]—Uron 1878, July 27d. 15h. (ti'l sunrise) 
I gave a lot of attention to Saturn, with about Sin. 
of aperture and a power of rather over 200, obtained 
with a Huyghenian eyepiece and a Barlow lens, under 
very definition. portion of the ring pro- 
jected upon the sky seemed very much paler than tho 


THE IDENTIFICATION OF VARIOUS 
ORGANIC COMPOUNDS FROM ALCO- 
HOL TO HIPPURIC ACID. 

[14773.] — ALCOHOL (C3HsHO) is a colourless 
liquid, having a burning taste and a characteristic 
odour. It is inflammable and volatile. It has a 
8 a gravity of 81 at 0° C. It is neither acid nor 

ine. 

When alcohol is heated with strong HS0; and 
lumbic acetate, the odour of acetic ether is evolved. 
f mixed with bichromate of ium, and a little 

HCI added, and then heated, the red colour will 
become green. It inflames readily, and burns with 
a pale flame, when not too dilute. On evaporation 
it leaves no residue. At a temperature of 110° C. it 
becomes glutinous. When burned it does not give 
much light, but much heat, and is converted into 
OHa * COz. When passed through red-hot tubes 
it is decomposed—the products varying according to 
the temperature. When heated with HS0; it may 
give olefiant gas, ether, or alcohol, according to the 
proportions in which they are mixed and the tem- 
perature. It boils at 78°5°C. 

It dissolves many of the vegetable acids, most of 


lanet, but I could not trace it where it crossed the 

isc, so that the apparent darkening must have been 
an illusion, Shouse a very singular one. I missed 
the orange colour of the ring so noticeable last 
season. One thing struck me specially: it was the 
shadow of the ring, that seemed to present at its 
southern edge a double outline. On the eame even- 
ing, at 14h., I made the figure of + Lyre and its 


neighbourhood, given below. The sky was unfavour- | the deliquescent salts, many gases, the hydrocar- 
able art of the ink; from some passing clouds, but | bons, the essential oils, the vegetable alkaloids, the 
the definition was good, and enabled me to employ | resins, potassium, sodium, and their hydrates and 


the full 9}in., with 215 power. The stars are num- 
bered according to their brightness. ; 

The ring nebula in Lyra was examined at 
11h. 30m. with 8in. and 132 power. The ring was 


sulphides, ammonia, bromine, iodine, carbonic an- 
bodrila, nitrous oxide, cyanogen, phosporetted 
hydrogen, small quantities of sulphur and phos- 
phorus, soaps, sugar, fats, and fixed oils. It is 


bright and filled with haze, and the northern | miscible with water in all proportions. By a gentle 
* the ring (border) much the broadest. heat it can be expelled, leaving the substances held 
F. C. Dennett. in solution in a pure state. 
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Chlorine converts alcohol into HCl, the aldehyde, 
chloral hydrate, and ethylic chloride. When oxi- 
dised it is converted first into aldehyde, and then into 
acetic acid. It forms ethylates with sodium or 
potassium. 

Chloroform is produced when it is distilled with 
chloride of lime. When treated with nitric acid, 
nitrous ether, and oxulic, glycolic, and glyoxalic 
acids are produeed. 

Aniline 4 (CH,) NH > is a brownish or yellowish, 
almost colourless, oily liquid, having an odour like 
ammonia and a hot acrid aromatic taste. It is 

oisonous. 

as a high refractive power, does not conduct 
electricity. If any, it has a slightly alkaline re- 
action. 

It boils at 182° C., and does not freeze at —20° C. 
On evaporation it leaves no residue. 

It is soluble to a considerable extent in water, in 
which it sinks. It is very soluble in alcohol, ether, 
and wood spirits. 

Solid mercuric chloride when heated with it gives 
a dark purple mass. An intense purple colour is 
produced by adding a eolution ef calcio chloro- 
hypochlorite to a little aniline shaken with water. It 
stains deal of a yellow colour. It combines with 
cyanogen, and forms compounds with bromine and 
chlorine. From aniline various colours are produced, 
as stated at p. 192. May 3. 

Benzoic acid (C;H,COHO) forms crystals baving 
a light feathery snow-white glittering appearance, 
having the odour of incense, and producing a hot 
sensation when some of the crystals are placed on 
the tongue, and an acid taste. Its molecular weight 
is 122, and one litre of the vapour weighs 61 criths. 
It fuses readily, and sublimes without residue. It 
melts at 121°C., and boils at 240 C. Its vapour 
burns with a smoky flame when heated on platinum 
foil. It sublimes when heated in a tube, formin 
acicular crystals, evolving an irritating vapour, an 
leaving no residue. It dissolves freely in water on 
adding a little KHO. Water dissolves it slightly, 
and alcohol and ether freely. The benzoates of the 
tetrad metals are the only ones not soluble in water. 
When ferric chloride is added to the acid or neutral 
solution of henzoic acid, or a benzonte, it produces 
a pale yellow or brown precipitate of ferric 
benzoate. When HCl is added to an ammonia 
solution, it is precipitated in feathery finkes. Calcic 
chloride gives no precipitate in solution, being 
soluble. . 

Plumbic acetate gives a white precipitate of 

lumbic benzoate in solutions of sodic or potassic 

nzoate. When heated with strong HeSO,, the 
acid does not blacken or evolve SO: . Nitric acid 
has no action, but other dilute acids precipitate the 
acid from solutions of the benzoates in water. 

Benzine (C;H¢) is a colourless liquid having the 

odour of gas, but rather more agreeable. Its mole- 
cular weight is 78, and one litre of the vapour weighs 
39 criths. The specific gravity of the vapour is 
28 nearly, and that of the liquid is 85, at a tempera- 
ture of 15°C. It floats on water. It is neither acid 
nor alkaline. At the freezing temperature it 
solidifies into fern-like trausparent ecrystalse It 
fuses at 5°C., and boils at 81°, evolving an inflam- 
mable vapour that burns with a bright smoky 
flame. The vapour is decomposed when passed 
through red hot tubes, carbon being dopos ited. On 
evaporation it leaves no residue. It is easily solu- 
ble in ether, alcohol, acetone, wood spirit, and oil 
of turpentine, but is insoluble in water. Benzol 
dissolves fats, oila, camphor, wax, guttapercha, and 
caoutchouc, and when hot it dissolves iodine, sul- 
paar and phosphorus. It is dissolved to a red 
iquid when added by drops to strong nitric acid, 
and when this solution is poured into a large 
quantity of water, nitro-benzol is separated as a 
heavy oil. When benzol is acted on by Bra. 
monobrom-benzol (CsH;Br) is formed, and by 
further action two, three, four, or five atoms of 
hydrogen are displaced. Chlorine has a aimilar 
action. Sulphuric acid forms with it sulpho- 
benzolic and disulpho-benzolic acids. 


Brucine (C23H35N.0,+40H:2) appears as a white 
crystalline powder having a bitter taste, but it crys- 
tallises in the monoclinic system as oblique rhombic 
priams that are traneparcnt. 

When heated it fuses easily, giving off its water 
of crystallisation. When it is distilled with potasaic 
chromate and H.SQ,, a liquid passes over that, is 
inflammable, and that burns with a blue flame. 
When the red solution, with strong'HNOs, is heated, 
it turns yellow. 

Alcohol and boiling wator, dissolve it, but not 
ether. It is more soluble in water than strychnine. 

Strong H50; gives a red colour when applied to 

the powder. Ammonia added to the HCl solution 
gives an oily precipitate that burns into crystals. A 
solution of iodine in potassic iodide gives, with the 
aqueous solution, a brown precipitate. 
v Butyric acid (C3H;COHO) is a colourless, thin oily 
liquid, having the odour of rancid butter. It has a 
hot, biting acid taste, and on the skin it produc:sa 
8 gnawing action. It has a specific gravity 
of 98. 

On evaporation it leaves no residue. It boils at 
161° C., and is not solidified at — 20°. 


It has a specific gravity of 1028. It] od 


It is easily soluble in alcohol, ether, water, or 
sulphuric acid. 

Calcic chloride or HCl, when added to its aqueous 
solution, causes. the acid to form an oil on the surface. 
Butyric ether, smelling like pine apple, is formed 
when the acd is shaken with alcohol and H-S04. 
Nitric acid forms with it nitrobutyric acid, and 
chlorine in the sunlight forms dichlorobutyrio and 
tetrachlorobutyrio acids. It forms salts with barium, 
ealcium, copper, lead, silver, soda, &e. 

Caffeine (CSHioN ; O27 OH) forms fine white silky 
lustrous crystals having a bitter taste, and has no 
our. 

It fuses, when heatcd in a test tube, and sublimes 
without decomposition, on the cool part of the tube 
in needles. It fases at 234° C. 

It is largely dissolved by ether and boiling water, 
but sparingly in alcohol and cold water. 

When a crystal of chlorate of potash is added to 
a strong HC} solution a red residue is left on eva- 
poration, which, when dissolved in AmHO, gives a 
fme purple liquid that is bleached by KHO. When 
KHO is added until the solution is slightly alkaline, 
there is no precipitate when stirred and set aside. 
For other reactions for ident-fication, sea p. 192, 
May 3, last. 

Carbolic acid (CsH; HO) ferms long, moist colour- 
leas needles, having the odour of coal tar or wood 
smoke, like ereosote, and has a hot taste. It 
quickly arrests all putrefactive and fermentative 
charges, and is very extensively used as a disin- 
fectant. The liquid acid is brown, and has the 
smell of tar. Its specific gravity is 1-065. It is 
neither acid nor alkaline. 

On evaporation it leaves no residue. It melts 
about 35, and boila at 187° C. 

It is dissolved easily by strong acetic acid, potassic 
hydrate, alcohol, and ether, but is sparingly soluble 
in water. When FeCl, is dropped into a solution 
in water it gives a dark purple colour, and it gives 
a red aolution when dropped into strong nitric acid, 
and this solution, when boiled and cooled, gives 
crystals of picric acid. For further reactions see 
p- 15, March 15 last. 

Caseine (Ci6sHog:N420,2S) is white and opaque 
when moist, but, when dry, translucent, horny, and 


s e. 

When heated it carbonises and emits an offensive 
odour. Strong HNO, colours it orange, and dis- 
solves it when heated. Strong HCl dissolves it 
when heated, giving a violet solution. 

It is insoluble in boiling water, alcohol, and 
ether, but dissolves moderately in hot alcohol, and 
easily in saline solution—sal-ammoniac. And coagu- 
lated cnseine is easily dissolved by solutions of 
alkalies and alkaline carbonates. 

Acetic acid gives a flocculent precipitate with a 
solution, and in excess redissolves it. KHO dissolves 
it when heated. Millon’s reagent imparts a rosy 
colour to the solution. When placed in water it 
slowly swells, becoming white and opaque. 

When caseine is in solution it is coagniated at 
once by aeids. Corrosive sublimate and cupric 
sulphate give precipitates with cold solutions of 
caseine. Rennet causes caseine to coagulate. 


Hugh Clements. 
(To be continued.) 


INCREASE OF POPULATION. 


14774. I rHoucHT at first that B. Riley (let. 
14752) treated the time quantity as a simple multi- 
plier, instead of the power of the ratio. I find, on 
checking the actual calculations, that he is quite 
correct, and that it is only in the printing that it is 
given as a multiplier. His figures are correct, 80 
that the difference between his result and mine is due 
to his assumption that 100,000,000 represents the 
population 2,850 years ago; whereas I accept as my 
data 2 for my first term, 1,500.000,000 for my last, 
and the number of terms, 5,882, according to our 
chronology, and I obtain a ratio greater than that of 
France, and less than that of England. Will B. Riley 
now kindly check my calculations as I have checked 
his? I see he is competent for this task. 

J. Steel. 


CONTINUOUS BRAKES UPON PILOT 
ENGINES. 


(14775..—-WREN an engine and train are fitted 
with a continuous brake, if a pilot engine is required 
it is not necessary tbat it shonld be fitted with the 
same brake. All pilot engines, however, ovght to 
have the esame system of brake as the trains, as, in 
case of a train engine failing, the pilot at the next 
pilot station has to take the train forward, and great 
inconvenience is caused, and the brake rendered use- 
leas, if the pilot engine is not fitted with any ora 
different brake. 

Also I am of opinion that every engine fitted with 
a continuous brake should have the hose coupling at 
the leading end as well as at the hack of the tender. 
This wou'd enable the whole of the brake power to 
be placed under the control of both drivers. As it 
now is, the pilot driver has the responsibility, while 
the second driver has the control of the brake power. 
And I know, from my own expericnce, that the 


steam of the pilot engine frequently blows down 
upen the second engine, and thus prevents the second 
7 from seeing anything for many seconds to- 
gether. 

Another reason why the brake power should work 
from the pilot engine is, that often when the con- 
tinuous brake is applied from the second engine, if 
5 care is not taken the pilot engine will break 
0086. 


August 22nd. p C. E. 8. 
L. & N. W. ENGINES —“ LARGE 
BLOOMERS.” 


(14776.]—In accordance with my letter last week, 
I enclose the list of the above engines—36 in namber 
—and built at about the following dates .—847 to 
855, October to December, 1851; 887 to 896, winter 
of 1852; 987 to 1008, spring of 1861. Follewi 
are the principal dimensions : inside cylinders, sing 
engines, driving wheels, 7ft., cylinders, 16 x 22, 195 
tubes, 1152 h. surface. The above engines have 
stood as long a test as any engines on any railway, 
having run sxpress trains from 1852 up to 
present time—27 years’ hard running. 


817 Odin 992 Stork 

818 Hecate 993 Burmah 

8t9 Æolus 994 Ariel 

850 Columbine 995 Briareus 

851 Apollo 996 Raglan 

852 Basilisk 997 Baronet 

854 Dalemain 998 na 

855 Sandon 999 Medusa 

887 Knowsley 1000 Umpire 

858 Hydra 1 Leviathan 
859 Camilla 2 Theseus 

891 Duke 3 Tamerlane 
892 Polyphemus 4 Lucifer 

893 Harpy 5 Achilles 

891 Trentham 8 Rowland Hill 
895 Torch 853 was Vulture“ 
896 Daedalus 856 „, Ingestre“ 
989 Archimedes 890 „ Helvellyn’ 
990 Alaric 1006 „ Proserpine* 
901 Japan 1007 ,, President“ 


* These are now scrapped. 


I promised to give some idea of the L. & N. W. R. 
links. The following was the Wolverhampton 
qod for May and June of this year of the above 
Class :— 


M 7. W. T. F. 8. 

a. m. àm. am. a. m. 

1145 — 75 75 1145 — 

a.m. a. m. a.m. a.m. a.m. 

75> 8˙55 IL — 7˙5 855 

a.m. a. m. a m. a. m. a. m. 

855 1145 — 855 855 11°45 
am. am. a. n. s.m. 

— 75) 85 1145 — 75 

The engines running the above trains were—996, 


1000, 1002, and 999. The diagrams are as follows: 


Wolverhampton Rugby London 
a. m. a. m. 
7.5 822 
a.m. 
a.m. 9.40 
11.15 
m. 
i 30 p.m. 
p m. 2.55 
7.5 4.55 
a. m. a. m. 
8.55 10. 20 
a.m. p.m. 
10.45 12.50 
p-m. 
pm 3.0 
10 
p. m. m. 
7.20 5.58 
a. m. p. m. 
11.45 2°50 
p.m. 
p.m. 6.0 
10.0 


Next week I will send the 7ft. Gin. engines and 
some of their working. Some one asked about an 
engine named Panthus or Panther“ The 
nearest I know to that name aro Pegasus, Pan- 
dora, and Panopea; the former isa 7ft., the 
two later are 7ft. 6m. In the list of Bloomers, I 
omitted the three following—viz., 1198, Delamere ; 
1199, Caithness ; 1200, Maberley. These are not 
the same build as the Bloomers, but resemble them 
in many respects ; 1198 was in the Exhibition of 
1862; they have 7ft wheels, inside eylinders. 
Lately mest of the new coupled engines (Webb's) 
stationed at Crewe have been in for repairs, and the 
Bloomers 991, 992, 994, 998, 1001, have been working 
in their place on the London expresses. I saw 998- 
on the 10 a.m. down a few days back with 15 on, 
running in fine style. Egeria. 


Aud. 30, 1878. 
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THE MIDLAND 8 P.M. SCOTCH 
EXPRESS. 

[14777.]-—*“ L. L.,“ page 585, asks me to explain 
some particu in the running of the Midland 8 
o’clock Perth express: but before doing so, I must 
point out that there are several errors in the dis- 
tances given by him which of course makes his 
calculations of the speed incorrect. Also one station, 
Apperley Bridge, is entirely omitted. 

I have before mentioned that the Midland day 
expresses run over the old line vid Staveley. The 
night expresses, including the 8 p.m., run vii 
Sheffield, thus increasing the distance to Masborough 
J Pacton and all stations north thereof by 1 mile 75 
chains. 

In the following table I give the distances vid both 
routes, as they will no doubt be useful for future 
reference :— . 


Distance from London. =< Z 2 8 
Via Staveley Via Sheffield £ 8 
miles chains miles chains "p.m. min 
— — =- — iSt, Pancras......dep.; 8˙0 
49 65 | 49 65 Bedford . . dep.“ 9.8 S 
9 9 | 99 9 lecester.—. ..- Gon} 1018) 5 
119 er |119 67 frrent . . dep. 10°40 | 3 
— |158 31 |Sheffield......... dep. 11.46 6 
335 6 | 187 1 [Normanton .., dep. 12.33 | 10 
203 49 | 204 44 |Apperley Bdge. dp. 2150 3 
20 77 e 72 [Skipton ... SE] 1.35 
307 60 | 309 55 Carlisle ......... dep. O37 
405 76 |407 71 Edinburgh.. ., arr.] 5°57 


Running time, 9 hours 13 minutes. Time standing 

at stations, 44 minutes. 
his train arrives at Perth at 8°40 a.m., and the 

corresponding up train leaves Perth at 735 p.m., 
Edinburgh at 10°30 p-m ana arrives at St. Pancras 
at 8'30 a.m. These trains run during the months 
of July, August, and September. The 8 p. m. train 
is not nearly such a heavy one as the 9'15 express, 
as there is no Glasgow portion attached to it. In 
accordance with the judgment given upon the 17th 
of July, 1877, by the Royal Commission, the 
Caledonian Com are to send forward by one 
train each way per diem over their Scottish Central 
and Scottish North-Eastern Railways, one Pullman 
sleeping car and a brake van for Perth, one compo- 
site carriage for Aberdeen, and a composite i 
for the Highland line, being carriages which the 
North British Railway Company ran in connection 
with a service between London and Edinburgh vid 
their Waverley line to Carlisle and the Midland 
Railway. The North British are to pay asa mini- 
mum the mileage proportion of eight fares for the 
Pullman car to the Caledonian Railway. 
The average load may be taken as equal to 11} or 
12 o carriages between London and Edin- 
burgh ; but upon several occasions lately it has been 


equal to 16, 17, and in one case 21. This train, like | Haywood 


all the Scotch expresses, is fitted throughout with 
the Westinghouse automatic brake. Ten minutes is 
allowed at Normanton for refreshments, and if it 
were required the journey could be performed in 
much less time, by running via Staveley, making 
less stoppages, and taking time off both the running 
and station times. 


August 21st. O. E. 8. 


Sues Canal Currents.—At a recent meeting of 
the French Academy of Sciences M. de Lesseps 
gave an account of Suez currents, furnished 
by M. Lemasson, the company’s engineer, the 
result of observations taken since 1871 at Port Said, 
Suez, and other stations. Notwithstanding Lake 
Timsah and the Bitter Lakes, which form two 
regulators, the north and south branches the 
canal are not unaffected by each other. From 
May to October the winds cause a rise of level at 
Port Said and a fall at Suez. This difference of 
level, which reaches about 15°5in., leads to a current 
from the Mediterranean to the Red Sea—a current 
whieh, though interrupted by the tides, drives a 
considerable volume of water from north to south. 
In winter, on the contrary, the high winds give the 
Red Sea a level higher by about 12in. than the 
Mediterranean, causing a current from south to 
north. About 14,126 million cuabio feet, or about 
400,000,000 tons of water, yearly pass from one sea 
to the other. This, coupled with the tides, tends to 
neutralise the effects of evaporation from the surface 
of the lakes and to dissolve the basis of salt in the 
Bitter Lakes. That basis was 32°8ft. in thickness, 
but is gradually dissolving, especially in the course 
of vessels. e velocity these local currents 
varies between Port Said and Lake Timsah from 
O'5ft. and 1°3ft. per second; while in the broader 
part, between Suez and the Bitter Lakes, it is from 
At. to 3°6ft. per second. 


REPLIES TO QUERIES. 


— 3 — 
%% In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, 
the title and number of the query asked. 


[33028.]|—Electrotyping in 15 and 18 Carat 
Gold.—Has " R. N. C.” examined the backs of the 
articles which he thinks are electrotyped? This 
would be a better guide than merely examining the 
face of the work. He is doubtless aware that several 
dies might be used, and the parts afterwards 
soldered together. Gold is not acted on by acid in 
exactly the same manner as silver andcopper. Gold 
requires a large excess of acid to complete its solu- 
tion, and this excess must be removed before the 
cyanide can be added. Dissolve the alloy 
in nitro-muriatic acid, pour it off from the 
chloride ef silver, which will be found at the 
bottom of the vessel, wash this chloride with 
a little distilled or rain water, and add the wash- 
ing to the gold solution, which also contains the 
copper. Evaporate this solution in a porcelain dish. 
Towards the end of the proccss the heat should be 
reduced, astoo high a temperature will decompose 
the chloride. It can now be dissolved in cyanide of 
potassiam, and should make a colourless solution. 
Before seeing R. N. C. s“ second communication 
I had sent a few notes on gilding, which perhaps 
may interest him. For electrotyping I sho 
imagine a stronger solution should be used than for 
gilding. I should commence with the usual gildin 
solution (about the same strength, I mean) an 
very moderate battery power, and when the mould 
was well covered transfer toa stronger solution and 
amore active battery.— Os. 


[38890.]—Decolouring Shellac.—This is done by 
dissolving the lac with a sufficient quantity of some 
alkali (preferably soda) and water to reduce it to a 
pulp. Chloride of lime in solution is then added a little 
at a time, extending over a few days, till the lac is 
bleached. It is then precipitated with a weak solu- 
tion of sulphuric acid, washed in warm water, and 
wrung eut while warm. A little knack is required, 
and I should advise you to buy what you want. Can 
any one tell me if it is possible to get a clear solution 
of bleached lac in spirit 7—DANDIEH DINMONT. 

[33462.]— mony.—I have only seen one edition 

of Stainer’s ‘“ Harmony.” — viz., that issued by 
Novello. It is not founded on the tempered scale, 
and, as I said in my last answer, is undoubtedly an 
admirable book for beginners.—C. J. LEAPER. 
_ [83478.]—Eleotrical Indicator.—What you want 
is not an electrical indicator but a patent sounder. 
This at least is what is described in the number to 
which you refer—691, page 375—and also fully 
described in either No. 688 or 689. If you make one 
of these patent sounders correctly it give perfect 
satisfaction, and you can have nothing equal to it 
for the purpose. If the apparatus is properly pro- 
portioned, neither change of temperature ner pres- 
sure of the atmosphere will interfere with its accu- 
rate indication. There is no electricity about it—it 
is a simple pneumatic apparatus, very simple yet 
very clever.— I YNESIDE. 

[33483.] — London Pavements. — Pioneer 
might get some details from the City engi Mr. 
, or from the numerons reviews ef his 
reports in the Building News, but a few figures 
already known may be of use. The first cost of 
asphalte varies from 12s. to 18s. per square yard, 
according to quality, the thickness of the layer, and 
the coat of foundation. The total cost of laying and 
maintenance for 17 years of the Val de Travers in 
Cheapside is 40s. 6d. per yard, That in Moorgate- 
street costs only 27s. 3d. for the same time. 
first cost of wood varies from 12s. 6d. to 18s. per 
square yard, and the cost of maintenance varies from 
1s. to 18. 6d. per year. The annual cost of the three 
kinds of pavement is approximately Is. 7d, for 
granite, 28. for asphalte, and 28. 4d, for wood, but 
antil a little longer time has 8 the figures for 

‘and wood axe extremely doubtful. Asphalte 
foot pavements are decidedly approved by pedestrians 
and the owners of, or dwellers in basements. They 
yard, whereas York flags cost 9s. 


cost 6s. per square 
makes the best read.— 


square yard, Wood 
DESTRIAN. 
(33487.]—Polishing Organ Pipes,—Polish with 
crocus and—elbow greaso.—J, K. 


[33401.)—Glove Cleaning.—Try curd soap and 
— DEPUTY. 


(33401.]—Spirit used by Glove Cleaners.—I 
leave to repeat my statement that “ benzine 
co and such like preparations” are cemmon 
petroleum spirit. I never said that benzol was the 
same as porro anan because I knew better. It is 
true that benzol has been called benzine, and perhaps 
may be still by some. It is sometimes called 
benzoline, but he who wanted benzol, and asked for 
either benzine or benzoline, would stand a poor 
chance of getting it. Let Roy” try. For clean- 
ing gloves,” says Roy,“ it matters not which is 
used. But it matters a good deal to Delta if 
one costs ls. a gallon and the other 78. DAN DIE 
DINMONT. 
(33498.)—Harmonium Tremolo.—A descrip- 
tion of one is given on page 329, Vol. XXI. I found 
it answered very well.— Novics. 


The | requires a large fire 


[33504.]J— Honey Dew.—In South Australia most 
of the forest trees have a yellowish blossom, which 
during the day, give out a very sweet perfume, an 
ascends above, but during the night and early morn- 
ing (when the atmosphere becomes lighter) a dew 
falls, which is called honey dew, attached to some 
trees more than others. As soon as the morning 
light begins to appear an immense number of bees 
are seen collecting the honey, but half an hour 
after sunrise all the dew has ascended above.—J. 
STEELE. 

FF reply to 
“P, W. 8.” I beg to say that 40 years ago or 80 I 
found wavellites in a quarry about 7 or 8 miles east 
of Barnstaple. I had one specimen, the best I ever 
saw, in which the wavellites were jin. in diameter. 
The following occurs in Brand's “ Dictionary of 
Science, &c., edition 1853 :—‘* Wavellite, a mineral 
named after Dr. Wavel, of Barnstaple, in which 
neighbourhood it was first found. It is a hydrated 
phosphate of alumina; it has alao been called hydrar- 
gillite.“ My specimens were of a light topaz yellow, 
but opaque. The following extract from the 
“ Encycl. Brit., Vol. VII., p. 638, edition 7th, art. 
“ Davy,” may assist F. W. S.“ In 1805 he Davy) 
read two papers to the Royal Society: the first was 
% An Account of Some Analytic Experiments on the 
Wavellite. Sir Humphry Davy was of west conny 
origin, and so it appears are wavellites.—J. L. H. 


([38510.]—Snoring Horse.—Has not“ E. B. F.'s” 
horse turned roarer F There are plenty of them 
about, and there is no cure.—NoT A VET. 


[33527.] — Gold-Fish Tank. — Slate bottom, 
mahogany posts and rails, glass let into groove in 
slate with putty to which white lead has been added. 
Cover all putty seams with two coats of oil gold 
size.—NEMO. 


(33563.]—Rash.— Without doubt this is a case of 
eczema, and as such can be certainly cured if the 
sufferer will only turn vegetarian. I givo this 
advice from experience, and am also able to state 
that none of the enjoyments of this life will be 
lessened if he makes the change, for, as a rule, all 
stomachic complaints, such as constipation, indi- 
gestion, &c., can be cured bya poreiend well-selected 
vegetable diet. If querist will write and give 5785 
ticulars to Mr. Bailey Walker (the secretary of the 
Vegetarian Society), Massie-street, Cheedle, Man- 
chester, he will receive full information respecting 
diet, &c., free of charge. ARTHUR L. COOPER. 


(38567.].—- Anctent Literature. — Obtain G. 
Smith’s “ Assyrian Researches,” containing photos 
and translations thereof, published by Sampson Low 
and Co., London, price 18s.—DEPUTY. 


J33560.J— Bath Bricke.—These bricks are made at 
Bridgewater, Somersetshire, from the mud of the 
river Parret. The name of Bath bricks is taken from 
the name of the first maker, a Mr. Bath.— FURNACE 
FEEDER, Manchester. 


88570.]— Leamington Kitchen Range. — I> 
unfortanateiy, am not among the few mistresses 
who have common sense eno to manage a prize 
range,” and, if L.” will help me out of diffi- 
culty, he will have my deepest gratitude. For 30 

ears or more I been accustomed to the old- 
Fashioned grates, which, luckily for my family, I 
had capacity enough to manage; then I removed 
to this place, where the range Í will try to desoribe 
is universal:—An open grate, which can be con- 
tracted at pleasure; self-feeding L. boiler and oven 
which is my special crux. It is horseshoe-s' 
inside, has revolving perforated shelves, ventilator, 
and lots of polished ironwork ontside—very grand 
to look at. There is a slit close to the top on the 
side next the fire, through which we clean the under 
side of the top plate, and a hele at the back. It 
to heat it, and when hot this is 
the result :—A cake or tart placed in the centre of 
either shelf gets black on the side next the fire, 
moderately brown on the three others, and is raw in 
the middle. You may turn round the shelf, and 
blacken all four sides, but the centre is still un- 
cooked, At first I blamed the cook, and undertook 
to try myself, but failed ignominiously. Then I sent 
for a bricklayer to take out the range 
him to send for me whea it was quite clear of the 
setting. I found the bottom plate of the oven 
rested on a solid masa of brickwark ; so no wonder 
the cakes were dough in the middle snd hean — 
there was no bottom heat to make them rise. 0 
bricklayer said it wanted a ot air chamber that 
was it; so he 0 1 ; 
and re-set the range, and I tried to hope, though my 
“eommon sense” refused to believe. The only 
benefit was to the pocket of the bricklayer. My 


usual, and I o 
tapioca pudding t to-day. 
Perhaps he is a manufacturer these “ fanoy 
ranges; and, if so, any hint for the better manage- 
ment of mine and similar ones will gra 
received by many others beside—DELTA. 

(98595.)—Leyden Jars.—Yeur failure is un- 
doubtedly caused by bad glass. I made six out of 
confectioner’s glasses. ey were as clear as Crys- 
tal, and about the right thickness, but neither from 
one or the whole lot conld I get a spark. I after- 
wards obtained unfitted jars at very moderate price, 
and which answered admi ibiz o Caplatzi, in 
London. Even Professor Tyndall has had much of 
your experience, s0 don’t despair.—J. W. 
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. Wood Charcoal.—I fear 
„ W. Foster” will find the testa for charcoal 
“ blacking detailed by Anon and Jack of All 
Trades somewhat cumbersome. If, however, he 
will take a small quantity of good charcoal and a 
like quantity of bad. and throw them on a fire or 
into water, and o e the different actions upon 
ignition and the different specific gravities, he will 
at once obtain a ready test of quality for the future. 

to price the finest powdered charcoal can be 
delivered, ex rail at London, at £6 10s. per ton, 
guaranteed pure. W. Foster is perfectly right 
as to the very common adulteration with breeze ” 
is., ground coke.— MANUFACTURER. 


88604.]— Theta Delphini.—In my query on p. 
535, on Theta Delphini, I ought to have said (though 
no doubt it would be understood) that I saw nothing 
of it with the naked eye. I have glimpsed it since, 
thongh on two clear night it was not to be seen by 
myself and another, th having good sight.— 
Twenty Hours. 

(83611.]—Chemical Food.—Thanks to Mr. D. 
Scoffern. If he would kindly publish through our 
columns said formula, as given in the Pharma- 
oopOia, I should be thankful.— W. W. B. 


($3623.]—Dido.—Elisa (surnamed Dido) was the 


daughter of Belus, who was the son of Phosnix, the | build 


son of nor. This Agenor had a brother named 
Belus, whom I take to be the same with Ithobal or 
Ethbaal, the king of Tyre, and father of Jezebel. 
This, I own, is only conjecture, as there are several 
relations of the family about the same period, of the 
name Belus.—ERNEST SPRAGUE, Lynn. 

(83628.]—Diving.—I think with B. Snooks” 
that “ Law Student” used the word “diving” as 
meaning taking headers.“ The word plunging ” 
110 $ ava aa more 0 nata ss 5 

omo ri says in diving (i e., planging) the 
palms of the hands are used to steer with,” but in 
swimming under water they are used in unison with 
the legs, and not for s merely. Law 
Student“ wants to know as to possible damage to 
the skull in taking headers without hands in front 
of head. I do not think damage to the skull need 
be feared, but there might be injury to the upper 
portion of the spine and consequently to the nerves, 
in so plunging from a great height, Doubtless the 
hands do “make a hole for the head to enter.” 
Law Student“ adds one more reason for plaeing 
hands before head—viz., the hands are thereby 
ready to strike out the moment the diver isin the 
water.“ The bands ought not to be removed from 
their first position until the force of the plange is 
nearly exhausted. The first plange I ever took from 
any height was into 6ft. of water in a bath from a 
board about 4ft. 6in. above the surface. I removed 
my hands too soon to “ strike out,” and the result 
was that I took the skin off my nose for more than 
an inch by contact with the bottom of the bath.— 
AMPHIBIAN. 


[83633.]—Entomological.—In askiug this que 
by some mistake I said the insects had 6 legs. Thee 
have 8, and 2 short antennæ. Their average size is 
about a mustard seed.—T, S. 


i 38641.]— Portable Equatorial.—Why does not 
thelstan get one of the optical instrument- 
makers who advertise in ours to make him one of 
those very portable equatorial arrangements, larger 
and stronger than there described though, designed 
by Dr. Wentworth Erck, and described upon p. 548 
of “onr last volume.— F. C. DENNETT. 
(33853.]—Repairing a Vice.—The right way to 
do this is to twist the strip of iron round the ries: 
pin, letting it stand up quite 3-16in., so as to form 
another thread in appearance. This must be filled 
up with another strip of iron, only much smaller 
than the other. It should fit tight into the other. 
This is called double thread, and, when brazed in 
proper, will last a lifetime. This will never pull 
ont, and is equal to a solid thread, while single 
threads are often being pulled out.—CHELT. 


($3673.]—Grey Bricks.—A mixture of loam and 
chalk with some of your clay will 
a grey surface when burat. Try 1 of chalk, 2 of 
clay, and 1 of loam, washed together. Scarify the 
surface of your bricks when green with a comb, 
lattice fashion. A cast-iron manecomb such as is 
used for horses will do. When the bricks are made 
a lad can dip them, and strike them over the face 
and sand, The ment is worthy the trial. 
The slip must be like stiff cream.—Jack or ALL 
TRADES. | 

(88675.1—Ventriloquism.—The best book I ever 
came across pretending to teach this art (which one 
of our professors once gravely informed me in con- 
versation was a gift) is that by F. Hardy—one of 
Warne’s 6d. bijou books. Careful study (and prac- 
tice) with this book, and a couple of hours watching 
of a public performer made mea proficient. It is an 
art which must, when learnt, be kept up.“ Every 
one who knows bow to ventriloquise is not a ven- 

The chief drawback is want of assurance, 
for a ventriloquist wants it as mach as does a con- 
juror. eyes and motions of the performer must 
be kept fully ander control, but must still be natural 
to throw the listeners off their Every one’s 
voice, too, is not St for this; a high-pitched voice is 
very seo a good one to admit of the necessary 
m cations. A thorongh knowledge of this art 
puts a marvellous entertaining power in the bands 
ofa man. Much misconception exists, however. 
F. C. DENNETT. 


give your bricks Ik 


(38676.]—Working Men at the Paris Exhibi- Over the bottom place bricks on edge, zig-zag, as 
tion.—The cheapest and most picturesque ronte is | shown. Upon this put a layer of flats. then good coarse 


by Newhaven and Die by night service, leaving | washed 
0 1 rdays or Mon- lain. er 18in. of good sand upen the top. You can- 


London Bridge at 10 p.m. on Satu 
days. Procure Baedeker’s Guide to Parie.” It 
is invaluable, and the best one extant. If Montrez- 
nous” cannot s French he will find a French 
and English pocket dictionary very useful. As to 
lodgings he will find in some parts they ask the 
most exorbitant prices, entirely beyond the means of 
a working man. I can, from experience, recommend 
the following hotel, where he can obtain a bed for 
about two francs and a half per night—that is, if he 
does not mind sleeping near the gods :— Hotel St. 
Honoré, 38, Faubourg St. Honoré, near to the 
English Embassy. He could have his breakfast 
there if desirable. As to dining, avoid the principal 
boulevards, and seek the narrow side streets, Procure 
a plan of the Exhibition and a Gnide.“ No doubt 
a catalogue of the part most interesting to him 
would be very useful if he oould afford it, but the 
catalogues are very ponderous affairs. There are two 
ways of viewing the contents of the Exhibition: 
taking each country separately, or taking each build- 
ing or avenue—for instance, the gallery of machinery 
first. If the first day should happen to bea fine day 
take the buildings all round the outside of the main 
uilding. sure and do not miss the Street of 
Many Nations down the centre. As his time is so 
limited no doubt his best plan would be to select such 
parts as are most interesting to him as a working 
man. I spent four days there. This was not nearly 
long enough for a superficial glance ; it would take 
a week at least. When dining at the Exhibition seek 
Duval’s Restaurant at the Port Tourville, at the 
south-east corner of the Exhibition. This is the 
most economical. Avoid cabs. Bus and tram riding 
is cheap ; 3 sous is the usual fare. Splendid views 
of Paris are obtained from the top of the Arc de 
Triomphe, the dome of the Pantheon, and the 
beautiful Parc des Buttes Chaumont. The latter is 
well worth a visit. Baedeker's Guide gives a full 
description of all the places of interest, and contains 
a most excellent sectional map. Stick to the prices 
of admission to different public buildings given in it; 
they will try to screw more out of you if possible. At 
the Aro de Triomphe, for instance, they tried the 
system of extortion upon us, but failed through our 
steadfastness to what we knew was right. en I 
arrived at St. Lazare, for a basin of cold water and 
a towel, without soap or comb, I was charged a franc 
and a half, and in addition the garcon required his 
leetle fee. Take what linen yon require, such as 
shirt-fronts or collars. I repented not doing so, 
thinking I could buy them there, but alas! I did buy 
them. One has to find soap and candle at the hotels, 
which, for economy’s sake, it is best to buy else- 
where. One word as to sea-sickness. I tried an 
empty stomach and repented. I believe to go on 
with a fall stomach is much the best.— FRED. 

W. SHEARING. 


[88677.}—Gas Holder.—I should advise “Old 
Patron” not to attempt this experiment in one 
holder. The gas, if at atmospheric pressure, con- 
densed from 120ft. to 1ft., would give a pressure of 
nearly 1,800lb. por sq. in., and considering that 
every lb. requires a height of 28in. of water, 
putting this and that together, I think that he may 
travel a long way before he gets height enough of 
water to compress what he requires.—JAacK OF ALL 
TRADES. 

(88 ¥3.]—Chiming Clock.—Repeater.—A small 
suming clock, new, to be werth anything, cannot 
be had for less than from 15 to 20 guineas. A plain 
gold repeater, compensated and adjusted may be had 

rom a good maker—any one else would be useless— 
at from 75 to 85 guineas. The highest price in silver 
is 75 guineas. But what, in the name of wonder, 
can a man of small means want with such expensive 
toys? In these days of night lights repeaters have 
gone out of fashion, even amongst the rich.—S. 


88681.]—Cast-Iron Chambers of Pumps.— 
I should not make a pump of that size less than zin. 
thick: half that would probably stand the pressure. 
now of no work upon it. There is a rule for it, 
and I think I have seen it tn Weale’s “ Engineer's 
Pocket- book, or Van Nostrand’s.”’—Jack OF ALL 
TRADES, 

(33682.]—Cle 


and Rebronsing Old Lamp 
Stands.—If iron, 


off the brass mountings ; take 


some sulphuric acid, and put into a stoneware | T 


cistern, or foot-bath ; proportion one part by 
weight of sulphuric acid to 12 of water, and place 
them in pickle; watch them, and when all the rust 
is gone off transfer to a bath of common soda, } to 
a gallon of water, and scrub with sand and the out- 
side shell of a cocoa-nut or a fibre brash; well rinse 
in clean water, and thoroughly diy. Coat them with 
gold size, and with a camel’s- dabber cover with 
when tacky; they must not be too 
wet, or ye will net make a job of them. Stand 
aside to dry, dust off, and give them a coat of glaze, 
with a little water in it. After they are dry 
them, and put them in an oven to brighten, and 
done.—Jack OF ALL TRADES. 


(33685.J—Filter for Water used in Steam 
Boilers.—If you have convenience, sink two shafts 
as per sketch. Stein them around with bricks and 
cement if you like. That will depend upon the 
nature of your soil. If open soil, you will lose your 
water unless cemented ; if it will not be re- 
quired. Brick the bottom of No, 1—the receiving 

nk—and make the bottom fall towards No, 2. 


bronze po 


r 
it is 


ballast 18in., then finer ballast 12in., then 


not have a cheaper or more convenient filter for your 
job. When it is choked, pamp No. 2 out dry, take 
Gin. of sand from the top, and add some fresh. The 
other may be washed and stored for the next time. 
—JACK OF ALL TRADES. 

(83686.1—Bevel Wheels.—Let “H. W. N. W.“ 
measure the diameter of each wheel at the pitch line, 
then draw lines, A and B, at right angles; then 
draw lines, C D, half diameter, parallel to A B; 


draw line, E, through point of intersection. Mark 
breadth and depth of tooth on E, and draw the 


wheels out, like sketch. The above is the in. and 
18in., reduced one-twelfth.—G. NEWALL. 
33688.]—Bevel Wheels.—This I have explained 


in back numbers. The centre of any and each wheel 


CUE A 
required, A and B; the pitch line is through C and 
D; and E, top and base of teeth.—Jack OF ALL 


RADES, 

[38000.] Waterproof Oovering.— Let J.” get 
some — oakum, and chop it up fine and make 
some putty of boiled oil and whiting. Well beat the 
former up with it, rake ont the jointe, and caulk 
with it, and you will be all right.—Jack or ALL 
TRADES, 

($3691.]—Ciders.—The best cider is made near 
Bridgwater, Somersetshire. keep mine a year 
before I tap it, and regularly draw from the hogs- 
head ; if you bottle it will keep for years. The time 
to bay is the spring (of the previous year’s make.)— 


|83605.)—Screw Pump.—It is possible to raise 
water by the means of a screw, but it must ron ata 
very great velocity and be submerged. The only 
sort of screw applicable for the is a turbine. 
Lam not aware that either one will draw water, as 
it is termed. But when immersed it will lift water 
to a considerable height; the faster it is driven the 
higher it will lift. Speed from 700 revolutions to 
1,000 per minute.—Jack OF ALL TRADES. 
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[33701.—Cheshire Lines.—Tho answer given 
upon page 585 is not quite accurate. The main line 
of the Cheshire Lines Committee (which, as your 
readers are aware, is a joint committee of the Mid- 
land, Great Northern, and Manchester, Sheffield, and 
Lincolnshire Railway l commences at 
Godley junction, where it jafs the Manchester, Shef- 
field, and Lincolnshire main line, running to Ape- 
thorne junction, then exercising running powers to 
Woodley junction, a distance of 29 chains, over the 
line of the Midland and Sheffield Joint Committee, 
thence through Stockport and Warrington to the 
Central station at Liverpool, with branches te Ches- 
ter and other places. Also a new line 
from Glazebrook to the new central station at 
Manchester another direct route is established 
between Liverpool and Manchester, and hourly 
express trains are run, performing the journey in 45 
minutes. This committee have a large amount of 
joint rolling stock, which is marked with the letters 
C. L. C., but no engines, as the locomotive power 
is provided by the Manchester, Sheffield, and 
Lincolnshire Company. The Midland Company work 
all their own express, goods, and special trains over 

the Cheshire lines with their own engines. The 
Midland and Sheffield Committee, as its name 
implies, is a joint committee of the Midland, and 
Manchester, Sheffield, and Lincolnshire Railway 
Companies. The first part of this line commences at 
Hyde janction, where it joins the Manchester, 
Sheffield. and Lincolnshire main line, running thence 
to New Mills junction with the Midland, including 
the Hayfield branch. This line was transferred b 
agreement from the Manchester, Sheffield, an 
Lincolnshire Company to the joint committee on the 
opening for passenger traffic of the Midland main 
line in February, 1867. This committee also own the 
new direct line from Romiley junction to Ashbury, 
over which the Midland Manchester express trains 
run; also the curve from Romiley to Bredbury 
jnuction, which forms the direct Midland ronte to 

iverpool, and the curve from ish to Brinning- 
ton junction, which ferms part of the route direct 
from Manchester to Stockport. This committee has 
no joint rolling stock, eac company running their 
own trains over the line.—C. E. S. 


ls — Cheshire Lines Railway.—I am 
obliged to L. L.,“ page 585, for assisting me, but I 
am sure that there isa new route at Trent. 1 have, 
for years, travelled between St. Pancras and Man- 
chester, and have always stopped at Trent station 
some minutes. Since July lst I have many times 
gone by the 12 and 3.30 p. m., and up by the 1 and 
3.30. ese trains turn on to a line direct for the 
south, and do not go near Trent station. I find all 
ordinary trains run to Derby, but when I came from 
America a short time ago we came to London in a 
special express, and did not go to Derby, but overa 
new route. As an M.S. and L. shareholder I can say 
our main line to Manchester is owned by ourselves. 
The M. and S. committee have no share in it, only 
running powers. Please give ranning of Midland 
3.30 expresses up and down.—PAssENGER, 


(38701.]—Cheshire Lines.—The reply of L. L.,“ 
p. 585, to the query in respect to the above, contains 
some inaccuracies, and as the Cheshire lines are often 
being referred to I have no doubt your readers would 
be glad ok further information on the subject. The 
railway of the committee from Liverpool does not 
terminate at Stockport (where the Midland trains 
leave the system), but is continued 54 miles further 
to Godley junction, where it forms a connection 
with the main line of the M. S. and L., and by means 
of it with the G. N. “L. L.” omits all mention of 
an important section of the committee’s line, which 
brings very considerable salt and other traffic on to 
the main systems, and which is, moreover, singularly 
enough, the only part of the Cheshire lines which is 
in Chesbire. I mean the one from Chester through 
Northwich to Altrincham (whence the trains are 
continued over the Man. South Junc. and Altrincham 
line to Manchester), with the Helsby, Winsford 
&c., branches. Of the lines in progress mentioned 
by 2. L. L.” only one, the North Liverpool Extension, 
is being constructed by the C. L. C. The Widnes 
lines belong to the Sheffield and Midland Committee 

refe 

Wi an is being constructed by the Wigan Junctions 
Railway Co., and is to be worked by the M. S. and 
L. alone, and the authorised Macclesfield and Knuts- 
ford has also been undertaken by the M.S. and L. 
solely. Theo 


1 io is being e 
e its erection in a temporary 
e thi ~ Passon ' must have been mis- 


taken about the initials M. and S. ©. at Marple, for 
aithongh frequently there, I have never seen them, 
and L. L.” is certainly re m his explanation 
of them. There is no Midland and Sheffield 
Committee, but there is a Sheffield and Midland 
Railways’ Committee,’’ and the initials to be seen at 
Marple are S. and M. J. L.” (Sheffield and Mid- 
land Joint Lines). The terminus of these lines (in 
which the G. N. has no share) is Hayfield, not New 
Mills, which is the junction with them of the Mid- 
land line proper, At Romiley the line from Hayfield 
divides into three, one of which proceeds to Stock- 
port, where it joins the Cheshire her giving 


the Midland access to Live l, and the other two 
of which join the M. S. and L. main 5 one, the 
old route,“ at Hyde junction, near Guide Bridge, and 


rred to below); the line from Glazebrook to | Po 


the other,“ the new route,” at Ashbury, nearer Man- 
chester. By means of this latter, the Midland at 
present obtain their access to Manchester. There is 
also a short branch from the Cheshire lines at 
Stockport to the new route at Redditch, by which 
a service of trains runs between that town and Man- 
chester, and, in addition to all these, there are the 
Widnes lines in progress. The Macclesfield, Bolling- 
ton, and Marple is vested in another committee of 
the M. S. and L. and North Staffordshire Com- 
panies (whose lines it connects), called the Maccles- 
field Committee.” These ‘committees ’’ are com- 
posed ar delegates from the owning companies, and 
eing incorporated, havea separate legal existence dis- 
tinct from any of those companies. Their composition 
is analogous to that of the M. S. J. and A., which is a 
company (formed before committees were . of) 
comprising two shareholders only, the L. and N. W. 
and M. S. and L. Co's. While l may aa 
well correct another . as to the Mi 
main-line trains. ose from London to the 
North do not go through Derby. With the 
exception of the midnight train from St. Pancras, 
they proceed from t to Clay Cross over 
the Erewash Valley line, thus saving 64 miles. 
This ronte is not available for the Liverpool 
and Manchester trains, Clay Cross lying north of 
Ambergate, and they are therefore detached at 
Trent, and proceed through Derby.— R. N. H. 


(33707.]—Strain on Crank Pin.—The strain on 
the crank pin (owing to the four tons on the drum) 
would bea sheering strain of 143 tons. The actual 
strain would be rather more, owing to friction, &c. 
The four tons act on a lever 8ft. long, and the strain 
on the crank pin on a lever 2ft. Sin. long. The rela- 
tion of the forces is inversely as the lengths of th 
levers on which they act thus :—As 2ft, Sin. : 8ft. :: 
4 ten : 143 ton.—TRAP Rock. 


(33718.])—Mechanical Stoker.—Small coal will 


make as much steam as you are using with round | g 


coal, if you use a proper furnace feeder. See adver- 
tisement in to-day’s ENGLISH MECHANIC.—FUR- 
NACE FEEDER, Manchester. 


[33714.,—Anemometer.— Dr. Prestel’s anemo- 
meter is of no value as a scientific instrument. It 
does, however, roughly indicate the pressure of the 
wind, and to do so at all effectively the vane should 
have an area about five times greater than the plate. 
The holes in the vane will depend npon so many 
points as to their position. Thus, the size, weight, 
and leverage of plate must be taken into account 
and I cannot give you the positions unless I have all 
these points to work from. However, you can 
readily get their positions by having the anemometer 
fixed upright, and then have a loop at the back, to 
which attach a string. Let the string go over a 
pulley, about 18in. behind, and upwards. Now. as 
the area of the Ein. is 4 that of a 12in., hence Alb. 
on the Gin. will indicate IIb per foot. Weight the 
other end of the cord with Alb., then mark vane (this 
will be IIb. per foot). Then weight zlb. This will 
be 2lb. per foot, and so on, until the scale is finished. 
You will, however, be slightly in error when above 
4lb. or 5lb.. as the plate will be so inclined as 
register ag part of what it does when vertical. 
This is the bad part of Prestel’s anemometer, and to 
obviate this some years ago (when I had meteorology 
on the brain) I devised several forms of anemometer, 
one of which resembles in part Prestel’s, but is 
different in so many features, that I then called it 
„The Lancaster Anemometer.” If you feel inclined 
to make it, you will find sufficient explanation below. 
Any further instractions you may require you know 
only requires a ey The Lancaster Anemometer 
consists essentially of a vane after the usual form, 
with a tube connected to centre of vane, and work- 
ing over the pivot. The tube is 18in. long. Near 
the tep of this tube are two pulleys on opposite sides. 
The tube goes 12in. above vane, and near the top are 
two arms going down to the preasure plate, which 
should be 6in. square. Another pair of arms, 6in. 
below upper arms, go to the bottom of the plate, thus 
forming parallel arms. The arms may be made of 
sheet metal, but I prefer wire—about No. 12 B.W.G. 
cepper. This, you will see, keeps the plate always 

scalar, thus at any point it is accurate. 
rom two points in the plate there are two cords, 
which pass over the pulleys on tube, and have at the 
bottom a ring of iron or lead, free to move. Now 
when the wind blows, this weight will be lifted, an 
its height will give an index of the pressure of the 
wind ag being painted round the tube to indi- 
cate the | fferences. The leverage of the plate will 
also indicate the pressure, and if you think proper, 
you csn have holes in the vane; but the ring can be 
seen anywhere, whereas the holes in the vane can 
only be seen in one direction on each side. With an 
anemometer of this description you can get accurate 
indications. —W. J. LANCASTER. 


1 on Glass. Lou cannot do 
better than put a thin layer of wax on the bottle, 
then work out with a needle or graver in a handle 
the name, &., 
cylinder and rub the wax over. But if yor have a 
lot to do have a bath of melted wax.and dip the 
cylinder in cold. Let excess run off.—W, LANCASTER. 


(83716.)—Btching on Glass.—Proceed as above, 
then make . moulds or dishes to hold a 
small quantity of hydrofluoric acid, and to fit the 
bottle tightly. When the bottle is ready put it in 
the tray, and don’t let the acid touch any part, or it 

ill leave the depressions clear ins of semi- 
opaque. Swill when finished.—W. J. LANCASTER. 


ou want to etch. Warm the} fi 


33718.]—Softe of Cast Iron.—Take some 
0 ney whiting and pack them in a sheet iron 
box. Give them three or four bours ata red heat, 
and let the fire die out. You will find that this will 
soften the hardest cast iron or steel.—Jack or ALL 
TRADES, 

188724.]— Hens and Eggs.—Wil “ Anglo-Dane,’’ 
who answered this query on p. 609, let me know 
how he keeps a fowl on 13d. a week—what he gives 
them, and how much ?—H. T. 


(83724.]—Hens and Eggs.—“ S. M.” asks how 
many eggs is it possible to make a hen lay? The 
best information that I know of was printed in 
Thorley’s ‘‘ Almanac” for the year 1864. I re- 
member it gave an account of a henery establish- 
ment about 21 miles from Paris, whers the owner 
kept 100,000 hens, which average more than an egg 


a day. 100 persons were employed to look after 
them. The hens are fatted after they are 4 years 
old for the market, as are all ets. They consume 


the flesh of 22 horses w ly. The eggs are all 
hatched by steam. The extent is twenty-five acres 
of land.—J. STEELE. 


[83726.]—Ciroulation of the Blood.—It is im- 
ssible to say how long any aron corpuscle would 
in going through the body, but it is readily ascer- 
tained that the volume of bloed 1 each systole 
from the left ventricle multiplied by systoles per 
winute will give a volume equal to the whole of the 
blood in the body, and on this calculation it is stated 
that the blood circulates in so many minutes or 
seconds. This is a very crude method, and one that 
is unreliable, for the blood flowing through the 
coronal arteries and veins circulates in a few seconds, 
whereas the corpuscle which leaves the left ventricle 
and proceeds down aorta, thence to ene of the toes, 
then up again, reac the inferior vena cava, thence 
to mene auricle, through tricuspid valve into ventri- 
cle, thence through pulmo artery into lungs, and 
own pulmonary veins to left auricle, and into left 
ventricle, must of necessity e a much longer 
perica of time, so that any hard and fast line cannot 
hit upon ; but we may safely say that no corpuscle 
takes more tMhn three minutes going from and 
returning to the left ventricle —W. J. LANCASTER. 


33727.|—Printing Machines.—I should say a 
“fast Bremner’? would best suit your purpose, 
which will produce 1,000 perfect 4sheet demy news- 
papers per hour.—C. LARK. 


[88728.]— Thunder and Lightning.—Remember 
that for every five seconds between flash and 
thunder the flash is one mile distant. This you will 
find quite as accurate as any measurement you can 

t. You may either real the seconds off a watch 

ial, or count them, the latter preferred when you 
have learned how to count accurately. The velocity 
of sound roundly is 1,120ft. per second; hence, in 
five seconds the sound should travel 5,600ft., or 
1,866yds. This is 146yds. beyond a mile, but the 
difference is inappreciable, for the distance over 
which every flash travels is so great tbat it is im- 
possible to get an accurate distance.— W. J. LAN- 
CASTER. 


[33730.|—Hexagon Heads to Screws. — In 
answer to A Young Hand’’I should say first rub 
the scale off the head of the bolt with an old file 
next turn it down to the diameter required, measu 
across the corners of the hexagon, and flatten the 
head, so that you may use a square for getting the 
sides upright in the subsequent filing. Next, with 
the aid of a division-plate (if you have one) make a 
scratch with a sharp scriber for each angle of the 
hexagon, using the edge of the hand-rest T (or tee, 
as it is frequently erroneously written) as the guide 
or ruler along which to draw the line, and then file 
away the sides down to those lines. If your spanner 
is got out to a hexagonal form inside, it makes a 
capital gauge both for diameter of head and also for 
the angles of all the sides after the first two are 
done, and, in fact, renders you almost independent 
of a dividing plate for this purpose. If gon r in 
mind that each face of a hexagon is in breadth just 
half of the diameter of the he n measured across 
the corners, or, as a mathematician would say, of 


the circumscri N circle; and if you set your 


dividers to that half diameter, and commence filing 
on two opposite sides of the bolt head, taking care to 
keep the faces you produce of equal width and paral- 
lel to each other, and at the same time square with 
the flat head of the bolt, using the dividers as test of 
width, and the square as test of uprightness, and the 
spanner as test of ultimate size, you can hardly 
make a mistake. If you had a great many to do it 
would be worth while to fit up a circular cutter to 
mill them, but from the nature of your query I judge 
that you want to learn how to do them without a 
machine, I have supposed all along that your screw 


has been centred y for patting in between the 
cone centres of the lathe. A small rectangular piece 
of sheet steel, with a notch made in one edge to the 


angle of 120°, is a useful gauge if your spanner is not 
led out hexagonally inside. I never do mine #0, 
but round them out to a half ellipse, as I consider it 
a better and stronger form. Two three-square 
tied together, or merely held in contact while filing, 
will give the angle of 120°.—J. K. P. 
we as a Weather Guide.— 
en the mercury is high it sometimes rains, when 
low ‘tis sometimes fine, but generally barometer 


rising indicates fine weather ; barometer falling indi- 
being of 


cates wet weather, the position in i 
small moment.— W. J. LANCASTER: 


` 
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wally on „ or An.—Your correspondents gene- | when cast on. E is a wooden handle for drawing to and fro by a guide-block sliding u ap aad. down in 
his subject lose sight of the fact that long the rod up and down, and S is a swivel joint, to a shallow trough, T, of or on, ich is placed 
u is dne in two ways, and that high autho- | allow the rod to revolve without resistance. Plenty | alongside, but more or leas inclined to the main bed 
niy can pealed to in in sapport of each way. It of oil is used during the operation which cannot of the machine, according to the ist uired. A 
3 as a combination of consonant y +00, require any further explanation. I believe it is curved trough ed er inoreasing or g 
an as a diphthong = ee + oo. In the former case, | pretty well understood now that plain rifling—that | twist as required, and a crooked trough was 
a should should be used before it; in the latter, an | 1s to say y rifling that continues equally deep through- | em Sa palled ah at Woolwich to produce the grooves of the 
would be proper. An before u might, as A. E. 8. out the whole length of the barrel, and ot au even | so- shunt-gun. I once rifled boy pag in in my 
says, lead to an equivoque, as a new tree” for “a | degree of twist also—prodnoes r better ter | Iate; using a pisce of sheet - iron sloping 
yew tree.” It is, however, questionable whether | results than any other sort. Roane: old Enfield rifles | edge, and bent round to form a portion of a cylinder 
yew is ever pronounced as a diphthong by educated | used to be ‘014 deep in the grooves from end to end, | o f which the rifling rod was the axis, as thé guide, 
persons: par: if it is, it may retorted that “a| afterwards al to °014 at the breech end, dimi- and a short lever 5 on pa 55 was kept in con- 
owe” be taken to mean “a yew.” It isj nishing to 004 at the muzzle. And I have myself tact with the edge of this plato the force of my 
ore ive a e find two of your correspondents derive | obtained splendid results with rifling that actually | wrist as I drew and thrust th Tin and out. The 
“an from the Latin unus, throngh the French un.” | disappea vl at the muzzle entirely. These fancy cutter was set forward each yee by a tap with lie 
Ahoy might as wen derive it from 9 or Welsh. plans of of rifling require a machine made specially, | hammer, and the number of grooves (seven) 
e En id not borrow their | and a machine that is prepared to He all and every | by the division plate. It madea very good jo 
ie twenty, hundred. or thousand from tbe French, | sort in combination if required, and to feed its own | deed, and shot very well.—J. K. P. 
would scarcely need French assistance to reckon cut, and to leave off entting when it has done its 
one. Being derived from and being cognate with work, and to take in double rifles as well as single $3750.] — Rifling Machine. — The following 
are very different things.—OMEGA. ones, with a self-acting lubricator to the eniting eh Will perhaps enli hion F. M. P.: -A, a 
such as I fitted up some years since for a frien piek of wood., sa deal ae do, 18in, x 
— or An. Tit C in the gun trade, becomes an elaborate and gelle | Liwe > K. B P, two, silo. pieces x bin. x 
5 ell to om lo y yds sign or 1 85 to signify 0 instrument. In this machine the barrel, B (Fig. 2), | 4 9 on the sides ; & C, rally . of light 
then waa tò Pronounced i in doubtful cases—say is held in the barrel holder,” which is a heavy T. iron screw along the aide for carriage, one piece 
or, ins the sign or mark made use of in Spanish 
denote the consonanta sound? And is not the 
sdah sound often 1 where it ought 
not to be — AN IGNORANT 


[83748.J—Phlegm in Throat. —I was sorely 
troubled with this from the age of 14 up to last 
8 (about 54 years), when I visited an 
t doctor here (Peterborough). He was very 
in 5 me if it was not a mere habit 
ting, but on examining my throst 
be 2 it was eee 4% relaxed.“ He then gave 
acted like magic, clearing my 
throat of ge quantities of of A fale: doo It is, of course, 
i gibberis cannot translate ; 
bat I should be happy to forward it to C. Lark, if he 
will advertise his s. Before taking this le 
4 at times almost totally unable to speak until 
had expectorated.—BELL. 
pe I Swimming Below Water, —I thank 
B. Snooks ” and Law Student for their replies 
to my query. * B. Snooks’s’’ reason for keeping 
his 8 open in Akkus ing (viz., to judge of his 
seeing his reflection) is, no doubt, a 
good one ; but may not the fact that after a time his 
eyes got sore be due to that mode of entering the 
water rather than to swimming below with eyes 
open? AsI have said, I always enter the water 
with eyes closed, and open them elow the surface, 
and yet I am considered to make a “clean plunge.” 
Will any of ours oblige by giving authentic sta- 
tistics of the 8 distances accomplished under 
water, giving the time, and stating stre 175 ok, and 
whether with or against, the current if any) ? 
AMPHIBIAN. 


(33749.]—Plants.—1. Yes, if syringed two or three 
times a week, or if kept in a Wardian case. 2. Must | headstock provided with biters lined with hard wood, T-iron, D, pivoted at centre, and set screw at beth 
have no sun—a north window beiug the best. 8. No. and with a worm wheel and tangent serew for tarn- ends, Į I. is the guide for driver. The carriage 
4. They are not injurious if you have only a few jing the barrel round after every cut. The cutter 
plants, as the gases are emitted from them in such | itself is hooked with a long nare shank like a note 
minute quantities. 5. Beeton’s “ Shilling Gardening of interrogation (r) 
geor and Carters Practical Gardener,” 1s.— | It is rted while cutting by a 3 thin wedge 
CLEE filed on end of a steel rod, which passes down 

(33750. J—Rifling Machines for Guns.—The | the rod, R, in this case a tube, and also down the 
simplest rifling machine consi of a long bar of | centre of tho « cutter-box, C, which is drilled through 
wood, which may be fixed in convenient manner | for the purpose. At the termination of each cut the 
horizontal] iy or sloping sligh 111 downwards, the | wedge is withdrawn, to allow the cutter to epriug 
higher en being about breast 112 At one (the | down out of contact, and previous to the next eut is 
lower) end is fastened the barrel that is to be rifled, | again thrust in a little more than before for the next 
and at rather more than its own length from it is | cut. Fig. 8 is a half-size longitudinal section of a 
another barrel with any convenient number of | cutter-box for an Enfield rifle, the full size 2e 

ves cone would do) to serve as a longitudinal guide | about Nin. long. It shows the puters C, mapported 
ior the cutter rod, and at the same time to give it endwise by a tail screw, 8, with its wedge, to 
tho required twist while passing up and down. Of | raise it formed by flattening out the end ofa long 
course the guide barrel must have im it grooves of | steel rod, which passes right through the hollow 
the same amonnt of twist as is required in the one iren rod, R. This latter is made of small gas barrel, 
to be operated on, as, e.g., one-half turn in 39in. for | and is soft-soldered into the steel cntter-box for 
an Enfield, or one turn in 20 or 22in. for an Express | about an rte of its length. If the cut is to bea 
or Whitworth small bore, and this would make a | taper one ba is Tonn: pot TN at 
simple bench of this kind a very ex ive one for | the end 91 6 the mally dn 
i jobbing parral or evi 1 as it does a different | and I knew one case where a rifle had to b. A rovod 
8 variety of twist. Fi L shows | taper for the first half or two-thirds of its 
n ot ood so marked with the B, fixed and parallel the rest of the way, which in bis 
near one pat the guide barrel, G, near the other | machine ia just as easy, bat requires a little prepa- 
eao Ps should be strictly straight with one ration. The Enfield machines were similar in prin- 
t the end of | Gisa dividing plate, D, for | ciple, but had solid rods, and the cutter, which had a 
pring th he number of cuts or grooves required in the sloping back to ite crook, was forced ‘down an in- 
In this arrangement it is to be observed that | clined plane by the gre ofa K OOR tapped into the 
the barrel operated on is kept a fixture, and the end of the cutter-box, the screw being held 
guide, G, is turned round a portion of a circle for | steady during = 3 By a long square rod 
each successive groove. Now for the outter and sliding 5 while the cutter -box was 
rod. H is a steel head, technically call a cutter - turning ro thus diminishing the ent as it 


Ps Gaf, 


went; 
box, screwed or soldered on to the rod, R, which, in | and the bearing of the square rod iteelf was twisted 
this case, is a solid one. We may come to h round in one direction to relieve the cut, and back 


ones after a bit. The cutter, C, is let intos mortics again and a little more to give the mext cut by the 
in the cutter-box, and is forced upwards by a spring | action of the machine, I do not remember what 
inserted in the bottom of the mortice, It is of the machines are now used at Enfield for rifling the 
nature known as a saw-cutter, being made with a barrels; indeed, I am not sure that the 
number of teeth, which are u placed very barradi do aot once to Rasch ld ready-rifled. I think 
diagonal] A so as to have a shaving action on the | it is the universal practice to cut from breech end to 
metal in the same way as skew plane i irons have u mt ype muzzle end, and to cut off a piece of the mussle after 
wood. Tt cuts both ways when the rod is or | the riflin 5 dons eet least, in sporting rifles it is so. 

thrust indifferently. L is a lump of lead ty on the The me iung the degree of twist in the 
rod, R, which has 5 been inserted in its. . 5 that i 8 alway opted now, and, I believe, 
Place, with H inside B, and some greasy tow wrapped invented by the late Mr. John Evans, of Wardour- 
round R, for the double purpose of holding R central street, at least for this purpose, tho tak it appears 
1 sand forming ade T. to the oo The pon: in old ge bee of . 70 engines for clocks and 5. ae of An. x Gin. 1 oar 

inside clean and | wa is eri ae Galt ee ee consi a beech * Gin. x 18in., 
well. tinned, to insure the leet chem to the rod | attached to h, the rack ing drawn to the stage, at Fig. 2, and a recess out of 


Aua. 30, 1878. 
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centre for the reception of a toothed wheel, C, ani 
boiler flange, F, through which passes a piece of din, 
tube or steam or gas el, screwed fast into the 
boiler flan Pass through the cog, G, and wood, 
L, with a plate of iron screwed on E and K, in which 
it rons loose, and forms a sleeve to fasten your bar 
for cutter, I, which is shown at Fig. 3. The flange 
cutter-bar, and tube revolve without the cog, an 
pin-holes for pin or screw are made in the flange, 
3, 5, 6, 8, whatever you require, and one hole in the 
cog-wheel, the flange thus mado into a dividing 
plate. There is a traveller at H, consisting of a gun- 
metal rack running upon two wheels at end. There 
are two cheeks in centre for two plain rollers along 
the guide, D, Fig. 2, this giving you the desired 
twists as the carriage is shoved to and fro, with the 
rake of D upon the bed of table. The mortices. at 
end of bench are for saddle to fix your barrels upon.— 
JACK OF ALL TRADES. 


[33761.)—Time at the Antipodes.—In sailing 
round the world, starting from England, vid the 
Cape of Good Hope, it is evident that the ship is 
moving in an opposite direction to the course of the 
sun—namely, from west to east. For this reason a 
time will be gained each day, varying in proportion 
to the amount of easting made (say, 10 minutes), 

and when the mid-day observation is taken the ship’s 
clock (which shows the apparent time) is put forward 
the number of minutes corresponding to the degrees 
of longitude made, so that by the time she arrives at 
the Antipodes she will be 12 hours fast of Greenwich 
apparent time. If she continne her course, by the 
time she reaches England she will be 24 hours, or a 
whole day, ahead. To avoid this, when the ship gets 
into longitude 180°, the same day is counted twice, 
making week consist of 8 days. When this has 
been done she is now 12 hours slow, which, however, 
she makes upon the return voyage. But supposing 
she want out by the hour from east to west, she 
would be losing time, and would be 12 hours slow 
when she got to the Antipodes, and would have to 
skip a day to make up for lost time. Suppose the two 
ships to meet (Greenwich time being 8 p.m., August 
lst) before the odd day had been allowed for, the 
ship’s time, whose course had been west to east 

would be 8 a.m., August Ist; the other’s, that had 
been sailing with the sun, would be 8 a.m., August 
2nd; both times being equally correct, or rather 
incorrect. Thusit will be seen that the answer to 
the query will depend on which way the person took 
to get to the Antipodes, and any one living there 
would be at liberty to ehoose whether he would be 
fast or slow of Greenwich time, and would be wrong 
whichever he chose.—H ESPER. 


i dap Tims at the Antipodes.—I copy the 
following from a penny tin plate sold at most fancy 
shops and ironmongers. When it is 12 o’clock noon 
in London (population 3, 250, 000), at Paris it is 
12.10 p.m. (population 1,825,274) ; at St. Peters- 
burg it is 2 p.m. (population 539, 475); New York, 
7.5 a.m., (population 964,618) ; San Francisco, 
10.20 a.m. (population 149,482); Rio Janeiro. 9.8 
a.m. (population 600,000); Auckland, 11.45 night 
(population 55,605); Sydney, 10.5 p.m. (population 
93,688) ; Yokohama, 9.20 p.m. (population 1,700,000) ; 
Canton, 7.30 p.m. (population 1,210,000); Calcutta, 
5.50 p.m. (population 600,000) ; Constantinople, 
1.55 p.m. (population 1,076,000).—DUNDEBE. 

(33764. }—Resone of Drowning Persons.—The 
best way to rescue a drowning person is to carefully 
approach him from behind so that he cannot grasp 
you. Turn 5 year back bate him, get ae he 
upon your chest, and grasp with either 
one or bath hands by the baie or else 


the ENGLISH MECHANIC lately about keeping the 
eyes open when under water. There isa common 
error which first arose in Franklin’s advice to 
swimmers, that if the water is entered in diving 
with the eyes shut they cannot be opened. This is 
a aa fallacy. I have never had the least diff- 

ty in opening and shutting my eyes when under 
the water, nor never h of anybody who had. I 
cannot enter the water with my eyes open when 
diving in, and I think that the eyes will always 
involuntarily close, 
water. It may be that the winking may be so quick 
as to be „ 5 it = = I cannot 
imagine how a person r. Franklin ever came 
to oirculate this delusion.—LoFrroNniaNn, 

(88765. — Photographing Instruments.— If 
* A. say what size he requires to photogra 
bis instrament, it will be easy to give a definite 
reply. A quarter-plate portrait lens will not give 


myself o 
ing the part with glycerine every night before going 
to bed, and dusting it with some of Matthews's pro- 
cipitated fuller’s-earth after shaving.—C. J. LEAPER. 


y 
dreading the shock with the 


accurate and definite actual size over more than a 
Gin. or 7in. circle, and 
stopped down. 5 rath 
than the lens, is at fault. The portrait combination 
is constructed to give the largest amount of light 
with average definition. The question about 
accurate engravings is not quite clear. Does“ A.” 
wish to produce engravings from ordinary photo- 
graph negatives? That cannot be done, but photo- 
graphs in printing ink can be made from good nega- 
tives, or engravings can, if of a good colour, be 
reproduced full size by photo-lithograph. I shall be 
glad to give A.“ further information.—A. Pum- 
PHREY. 


then it must be closely 
I expect * A.’s’’ camera, rather 


Epo nore Skin from Shaving.—I cured 
this nuisance some time ago by anoint- 


(33767..—Sore Skin after Shaving.—Before 


you begin study the grain of your beard in the glass, 
and do not shave against the grain. Insome beards 
the grain runs from one ear to the other, instead of 
both shaping to the chin. In others the grain runs 
half way down the nec 
Next wash very thoroughly before you shave in 
warm water, which will be lathering No. 1, rubbing 
the beard with the lump of soap and fingers with 
good perseverance. Then commence lathering No. 
2, using the brush with really hot water, aiming to 
produce as thick a soapy composition on the skin as 
possible to fill up the spaces between each hair. 


and then half way up. 


Dipping the fingers in a little oil as well softens the 


beard, and prevents the lather drying so quick. You 

cannot luther too much. Strop your razor on your 

own hand, and throw your gritty wooden razor 

damager away, and preserve your razor from damp 

by wiping it only on chamois leather. Never lay a 

razor down 4 and put it away safely in its case. 
ee 


If you will xtra trouble in the lathering you 
will get an easy shave. Hairdressers set razors 
better than outlers.— HAIRDRESSER. 


[38769.] — Mechanics—H.-P. of Engines. — 
There are almost as many rules for finding the h. -p. 
of engines as there are engineering firms, and each 
firm swears by the accuracy of its own formula. 
The Admiralty rule for obtaining the nominal h.-p. 
of a condensing engine is the following :— 
area cylinder in in. x 7 x vel. in ft. N. H.-P 


33,000 
For any engine the following formula is useful :— 
H.-P 24 area cyl. in in. x effec. pres. in Ib, x vel. in ft 


33,000 
—T. E. J. 


[33774.I—Depositing Copper on Iron.—Make 
a weak solution of sulphate of copper, and add to it 
a little sulphuric acid. Polished iron articles dipped 
into this solution will be instantly coated with 
copper. If the coating has a frosted appearance, 
and can be removed by the finger, the solution has 
been too strong. -There are other methods in which 
a galvanic battery is used, and of which particulars 
can be had in any book on the electro-deposit of 
metals.—JoHN MCLAREN. 

(38778.|—Photographing.—I am scarcely in a 

sition to judge of the cause af the colour without 

nowing what colour you have got, and whether it 
is after developing only or intensification. I have 
got varying degrees of olive green besides a very 

ense dirty green, which, by reflected light, looked 
like black, but I have not been able to satisfactorily 
account for the differences. With the exposure 
equal to wet plate, and 1 to 10 drops of the. ammonia 
and bromide solution, I y get a smoky green 
much darker than that of commercial gelatine 
plates with the developer oaly; bat I believe the 


mixing of the silver with the bromide and gelatine 
ly rought 
mide after each 


careful | you make (or use) your plates the less dense the film 


have. time to reduce all the bromide before fog 
comes. I have not tried benzoate of ammonia wit 
gelatine plates, but when l with New- 
ton’s collodion emulsion” I tried benzoic acid, and 
also gum benzoin, but found them to be retarders 
only, and I think they would so affect the gelatine 
rocess. I tried 70 or 80 “‘organifiers’’ on the 
tter, but have come to the conclusion that the 
gelatine itself is the best and only needful accele- 
rator, and alladditions to pure bromide of silver and 
gelatine arehartful. Of one thing be sare—however 
handy you may be in theart, in gelatine you improve 
as you go, provided youo—F INEM RESPICE. 
[33780.)—Teaching Singing.—Nature having 
given you a fair voice, your age is no bar to your 
attaining proficiency as a singer. Send to Cramer’s, 
201, Regent-street, for a copy of Wilbye Cooper's 
excellent little book, entitled The Voice, the Music 
of Language, and the Soul of Song,” price Is.; and 
get also Barrett’s ‘‘ Chorister’s Guide” (Rivingtons, 
rice 2s. 6d.). By the aid of these works, and with 
dlicent practice of scales and the exercises at p. 111 


in Barrett's book, you will soon make satisfactory 
progress. But if you are within reach of a good 
teacher of singing you will do well to put yourself 
under one; but remember that the great Henry 
Phillips says that for every one good teacher of the 
art of singing there are ninety-nine bad ones. The 
„Musical Bouquet’ has a very useful book, 
“Garcia's Singing Tutor,“ price 2s. 6d. net, which 
you might also beneficially make use of, as it gives 
planororye accompaniments to the exercises.—NB 
UTOR. 


[38782.|—Morocco Leather Chairs.—Get a 6d. 
bottle of Judson’s dye, the colour you require to 
match. Pour on it about a quart of boiling water, 
and apply to the seats. You will have to aprly it all 
over for the colour to dry regularly. hen dry 
give it another coat. After this is dry, make a size 
by dissolving about ‘oz. of good isinglass in a gi 
of cold water, then place it on the fire until dissolved 
apply with a sponge, and rub in with the palm o 
the hand. Be careful not to use too much size, or it 
will look smeary. When dry and nicely done they 
will look as fresh as new. —CHARLES CUTHBERT. 


33790.]— Wooden v. Iron Cogs in Wheels.— 

ooden cogs are used in conjunction with iron for 
various reasons, of which the following may be con- 
sidered the chief :—1. Iron and wooden teeth work 
together much better than if both were wood, or 
both iron, because, when one of the wheels has 
wooden teeth, the wearing will be more uniforn, for 
that wooden tooth which receives the principal strain 
will compress and yield a little under the pressure, 
so as to allow the adjacent pair of teeth to come into 
close contact and take their share of the strain ; but 
solid metal teeth cannot yield at all, and if there is 
the least want of exactitude in the pitch of the teeth 
they will be worn very rapidly, although iron teeth 
which are very truly pitched will last a long time. 
2. In the action of the teeth of wheels each succeed- 
ing pair of teeth which oome into contact must meet 
each other with a slight blow, and if the motion be 
rapid, and the pressure considerable, the successive 
blows will make a violent noise, and tremour, which 
is much greater when both sets of teeth are made of 
iron than if one set is made of wood, for they will 
yield a little, and ease that tremour. 3. The cogs of 
the larger wheel should be made of wood, and those 
of the smaller one of iron, in order that they may 
wear more regularly. The thickness of the iron 
teeth should be rather less than the s between 
them, in order to allow the wooden teeth to be rather 
thicker than the iron ones, thus give strength 
to the wooden ones. The strength of teeth depends 
more upon the pitch, and less upon the breadth ; but 
the wearing depends principally upon the breadth 
although the rate of wearing depends in a great 
measure upon the rapidity of action. Wooden teeth 
are not so proper for slow motions as iron ones, but 
for quick motions they should always be used.— 
ADYE DOUGLAS. 


` [883795.]-—Work on Clockmaking,—The only 
ractical work is Roid's Treatise,” published by 
lackie, Paternoster- buildings, 218. have never 

Beon able to meet with a second-hand copy.— 
TYLUS. 


[33798.]—Rheumatism.—I advise Borrowdale °’ 
all means to try a purely vegetarian dict—that i 

if he wants a thorough cure, and not a patch up.’ 
I know numbers who have been perfectly cared by a 
vegetarian diet, I have been myself a strict vege- 
tarian and abstainer from all drinks except water 
for three years, and the result is perfect health, 
which I was far from having before. This is the 
experience of hundreds of others who have tried this 
mode of diet. Don't be influenced by others who 
have never given it a fair trial. A three months’ 
trial of vegetarianism and yoa will never again know 
the agonies of rheumatism.—MILo. 


[33807.]— Boiler Question.—l. Not necessarily 
so; the boiler, in use by itself, can be pressed to a 
higher or lower degree than that of the two in con- 
nection. When boilers are connected together, the 
pressure on each is alike, as is shown by the gauges ; 
this is on account of the steam being able to form 
an equilibrium in the whole of the boilers, as it has 
free access to them 2. This question is not an 

one to answer, as its solution depends on a 
variety of circumstances. The boilers may be of 
different construction—one requiring more fuel for 
the same amount of pressure than the other. The 
best way to get a correct solution would be by a 
practical ex ent; but there are few boilers that 
could sustain the pressure singly where two have 
been necessary for the work, unless the working 
pressure was much below the actual working pres- 
sure of the boilers.—T. E. J. 


ekg) Oe Curing Indiarubber.— Procure a 
sulphur bath. This is merely a process of heating 
sulphur in a pan to 280 degrees, and allowing the 
articles to be cured to be immersed for oae hour at 
above heat. The heat or time may be varied, just 
according to what you are curing. To join edges of 
rubber first see that these are dry and clean, then 
coat the edges with a very thin solution of Para 
varnish, allowing sufficient time for drying before 
putting together.—NEGROHEAD, 

(33810.]—Blectrio Pen.—(1) Special paper is not 
required, and it should not be wet. (3) The ink 
appears to be ordinary printing ink, (3) The roller 


appears to be an ordinary printer’s roller.—JIB. 


Ba proel Stoves.— The following recipe 
„I think, answer Housewife’s’’ query :~Beat 


638 


into Alb. of ho 
thin, till it is 
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— and describe how the composition is applied P— 
OBIT. 


33915. — Royal School of Mines.—Cau any ona 


as will make it of the colour of broken steel. 


rag into it, snd rub it thickly on the stove, and the 
steel will never rust, even if wet. 
sed again, the grease must be washed off 


is to be u was 
dried before polishing.—C. 


with hot water, and 


LARK. 


Clant Stoves 
ru 


quite free from rust.—DELTA. 


33814.] — Steel Stoves. — Thoroughly sprinkle 


with powdered unslaked lime.—CucKOO. 


19.)—Photographic 
which the dye is known 18 


not sold 


The maker being an 

te his profit, no doubt), 
allow me to say t 
provincial chemists’ and s i 
saw his advertisement in 
though he gave no address, I wrote through the 
Daniel Judson and Sons, 
Grove, S.E., saying 
ith an ounce for 28., 
sed one pint of methylated spirit, a 
and 30z. of good shellac, 
shaking occasionally. 
two coats.— 


cess, I 


st, and got a reply from 
Zouthwark- street, near The 
they could supply me w 
free. I u : 
, of chrysoidine, 

and it took a week to diasolve, r 
This covered 9 square feet of glass wit 


hat, after inquiry at a good 


FınEm RESPICE. 


183820. 


Damp Walls. 


remedy is the best and effectual—laminated 


If it comes off, try it again. 
STOKER. 


[33821.]—Pressure o ] 
pressure at sea level, under ordinary 
temperature, is 14'6lb. 
meter wou 
second query, 
calculation, we 
for 76,500 cubic feet of 


76,000, as the former amount is exactly three 


the quantity whose water-gange 18 given. 
f air has a water-gauge of ‘7lin.—it 

to employ 2°85 h.-p. to produce 
in proportion to the cube of the 
2'85 h.-p. is necessary for 25,500 
27 times that horse-power would be 
500 cubic feet—that is, 76°95 h. p. 
This power produces a drag, a8 
of 6'4in., which is some- 


cubic feet o 
would be neces 

it. Quantity is 
power, so that if 
cubic feet of air, 
required for 76, 
would be necessary. 
shown by the water-gauge, 


thing enormous.—T. E. J. 


copperas ; work aga 


LARE. 


UNANSWERED QUERIES. 


— 2. — 


The numbers and titles af queries which 


swered for 


unanscer 


remem Man- 

e weeks are inserted in this list, and if still 
are repeated four weeks afterwards, We trust 
our readers will look over the list, and send what information 


they can for the beneſit of their fellow-contributors, 


Bagpipes, p. 379. 

Parallel Motion, 379. 
Induction Coil, 379. 

L. O. and D. R. Engines, 379. 
Centre of Gravity, 379. 
Punching Machine, 379. 
Organ Stops, 380. 

Lathe Castings, 380. 


The Lemon Cure, In 482. 
Sirarships, T. O., Dublin, 482. 
Engine for Boat, 482. 
Purification of Manganese Chloride, 482. 
Distillation of Shale, 482. 
atorial, 482. 
Adulteration of Whiskey, 482, 
Trotting Machine, 482. 
Electrical Indicator, 482. 
Organ Stops, 483. 
Patagonia, 483. 
Printing on Glass, 483, 
Metal Flute, 453. 
Communication, 488. 
Injection Water, 483. 
Cutting Pebbles, 483. 
Screw Cutting, 483. 
Lathe Bands, 483. 
Jewellers’ or Silver Soap, 483. 


ig lard 2 drachms of camphor, sliced 
issolved; then take as mne blacklead 


When the stove 


—If ‘ Housewife” will 
her bright steels over with melted mutton sa 
and afterwards dust with powdered quiet ee ti 


up in a bit of coarse muslin, she will find them keep 


—The only name by 
“ chrysoidine,” and it is 
in the cheap (or packet or bottle) form. 
vertiser in ours (much 
I presume the Editor will 


tock-dealers’ without suc- 
“ours,” and, 


—All who are troubled 
with damp inside walle should know that the old 


—MECHANICAL 


f Air.— The atmospheric 
degrees of 
r square inch; the baro- 
ld stand at 30in. for the pressure. In your 
for the greater simplification of the 
will assume that the water-gauge 
air is required instead of for 


25,500 


(33822.]—Black Dyeing.—The following recipes 
are from “ Chambers’s Encyclopa@iia Common 
Black: Take Sib. sumach, and treat with hot water; 
steep the good 
wring out, wash for ten 
fer thirty minutes in a 
Wash the good 
ting the treatmen 
hen work the goods for thirt 
solution of 3lb. of logwood, and afterwards with 2oz. 
in for ten minutes, wash, and 
dry. Jet Black: Proceed as before, adding llb. of 
fustie with the logwood ; and when 3 pints of iron 
liquor are used, instead of the 20z. copperas, a more 
brilliant black is obtained. The above is sufficient 
for 101b. weight of cotton or woollen goods. 


s in the hot decoction for some hours 
minutes in lime water, an 

solution of 2lb. copperas. 
s wellin cold water, sometimes re- 
t with lime, and re-washing ; 
minutes in a warm 


QUERIES. 


— . — 


[83900.]— Paint for Lanterns.—Can any one tell 
me of a substitue for the japanned preparation generally 
put on lanterns, as I use mine for house work, and the 
above preparation produces an unpleasant smell ?—G. T. 
BURTON. , . 

[33901.J~8mith’s Work.—Will any reader oblige 
by informing us what illustrated or other books are 
lished on smith’s work in general, also farriery -. 
Briaas. 

(33002.J—Baddle of Von Zubovits.—Can you 
give us a sketch and description of the double indiarubber 
saddle, inflated by air, which 1 the horse and rider 
afloat with ease, and used by the Hungarian Lieutenant, 
Von Zubovitz, in his swim on horseback down the river 
Thames? Also its weight and size.—HORSEMAN. 


[33808.]—Composin Machine.—Would some 
correspondent describe (with drawing if possible) the 
construction and mode of working the type-composing and 
distributing machines used in the Times printing office ? 
How many types does it take in, and how many different 
kinds of ¢ype are used in that office P—A. D. 


[33904.]—Seeing the Bottom of the Sea.—1I 
require an instrument of some sort to enable me to see 
the bottom of the sea when a boat is moving through the 
water. Any information how to make same, and what 
depth I could see the bottom clearly with will oblige— 
Oxe aT a Loss. 


33905. Are of Circle.—Will some one kindly give 
me a rule to find the points for the arc of circle by ordi- 
nates from a chord line, having the chord and verred sine 
given, so that I can use it for striking engine beams, &. 
— ORDINATES, 


| 33906. ]—M odel 8teamer.—I wish to make a model 
steamer, something like the White Star line of vessels in 
shape, 4ft. to 4£t. 6in. long, with engines, two boilers, and 
two funnels. Now what I want to know is the best sort 
of wood to make the hull of, and the best way to make it. 
What width and how deep should it be? How, and of 
what, are the engines and boilers to be made, or would it 
be cheaper to buy them ready made ? If so, where can I 
get them, and about what price would they be? They 
must be fixed cylinders and not oscillating. The boilers 
I want fitting, 20 far as ible, same as the large ones; 
in fact I want the model to be as perfect as it is possible 
to make it. Rough drawings, especially of the hull, 
would greatly help and oblige—W. H. B. 


[33907.]—Chemical.—Would “ Daghbert,” or other 
correspondent, kindly say what is the proper technical 
name and symbols of sulphuric ether, and from what 
materials can it be best and cheapest produced P What 
quantity of materials are required to fill a space of 15 
cubic metres with the gas. I am aware of the inflamma- 
bility of the gas, but require it for trade.—NoT a 
CHEMIST. 

[33908.]—Concrete Buildings.—I shall be much 
obliged to any of the numerous renders of the MECHANIC 
for particulars as to concrete buildings, the cost in cem- 
parison to brickwork. I waut to build a small house : two 
rooms on ground floor, two upper, with a shed or lean-to 
at back. A friend of mine requires a porch, such as he 
could put up himself, He would be obliged for plans and 
estimate of probable cost.— ASPHALT. 


|33909.]—Moderator Lamp.—I do not think in all 
the numerous volumes of “ our MECHANIC can be found 
a detailed description of the internal mechanism of a 
moderator lamp of the best ‘kind. If any one conversant 
with them would contribute to an early number a rood 
description of construction, as well as the method of 
taking out the inside spring, it would add an item to our 
store of useful knowledge contained in the ExGTIS R 
MECHANIC, and oblige one of the oldest members of our 
fraternity, as well as probably prove useful to others.— 
IGNORAMUS. 


Siege es and N. W. R. Engines.—" Itzaex,” 
p. 504, replying to query 33414, says there are three 
engines of the ‘Caithness’ class — viz., ° Delamere,’ 
1,198; € Caithness,’ 1,199, and Maberley, 1, 200.“ Are 
these the three which were built by McConnell, with 
7ft. 6in. driving wheels and iuside e one of which 
(then No. 873) was in the 1862 Exhibition? Were they 
the same build, or have they been re-built in pattern like 
the Bloomers? What is the original date of oonstruo- 
tion, and where do they run P—R. N. H. 


(33911.J—8.B.R. Locos.—Will se G. L. P.” lease 
say if the cylinders are inside or outside, as his reply, p. 
585, docs not state, and if the framing is inside or out- 
side, whether flush boiler or not, &o.? While greatly in- 
debted to those correspondents who supply information 
for the readers of the EmaxuisH MECHANIC, the latter are 
frequently p'aced in a dilemma as to some particular 
which, probably, to those who repiy is an insignificant 
matter, or an oversight, but for those seeking informa- 
tion is really an important item; for example, in giving 
description of an engine, in some cases, the ition of 
cylinders or framing is entirely omitted.—R. N. H. 

(33912.]—Lime Juice or Lime Cream.—I beg 
to thank D. Strathearn for his reply to my previous 
query as to how the above preparation is made. I have 
tried the ree a he then gave, and found it is not a success. 
The ingredients do not mix thoroughly, and on standing a 
very short time they separate into three layers. I added 
a little CONaoHo to one portion, with the result that only 
two layers have been formed. I should esteem his promise 
of further receipts, and also how to mix, a favour. Will 
he or any other correspondent oblige P—J. T. W. 


[38913.]—Railway Brakes.—In March last a return 
was sent to Government showing how many brakes each 
line has. Can any one give the result? Also how isa 
passenger to know by tke look what each brake is? Can 
those who understand it tell by the tubes what each one 
is? If so, please enlighten us. I saw a dispute a few 
nighte ago: a railway man could not fasten the two pipes 
of a Smith’s vacuum to the train of a new patent with 
one pipe. The engine was (Dubs and Oo., 1877) No. 1,343, 
the train the 5 p.m. ex-London, 8.15 ex-Derby (M.R.). 
Is it true that no more Smiths are to be fitted up, as the 
one pipe brake is to run in place of it P—PassEwGER. 


J33914.]J— Paper Slates.—Can any of our readers 
give me the composition of these paper or parchment 


P 1 = Turnin 
with tarning a crank shaft 
how to turn 


never seen one turned. We have a 
lathe. 


and enable me to have bright fire with only 
portion of coal.—A. W. 

pe eer Suction Hose.—Can any reader 
tell me how this is made by machinery or otherwise, also 
the solution for coating the canvas? I mean the hose used 
for fire engines, having a spiral wire inside, then four or 
five plies of canvas, and final 
bound with copper wire.—M. 


Ava. 80, 1878. 


tell me the conditions on which the Science an 

to this school are held—whether the holder 
i y business employment 

during the three years of tenure, en if he must attend 


Any information on 


g Crank 
give me a little instruction how to 
for a pump? 


The height from top of saddle 
h sketch 


(39917. Burning Sawdust.—Will any of your 


correspondents inform me what means are adopted at saw 
mills to burn sawdust? I find that by throwing it over 
the coal fire it deadens it and makes it impossible to keep 
up a proper supply of stam. I should be glad to know 
o ereby its combustion can be quickened, 


some means wh 


(33919.]—Sise of Battery for Electro-Metal- 


lurgy.— Would Sigma, or some other correspondent, 
y 


kiudly give me the following information? 1. What 


should be the dimensions of a carbon or copper piate, to 
be used with a zino plate of about 14in. x 10in., in a Uat- 


tery nsed for electro-plating or metallurgy? 2. Is diluted 
sulphuric acid and nitric acid the best for exciting, or 
should sulphate of copper be substituted for the nitric 
acid? 3. What number of cells should I require to de- 
posit a pound of copper from two quarts of an acid solu- 
tion of the sulphate, and how long would it take ? 4. Is 
it necessary to use the cyanide of potassium witb the solu- 
tion of the salt P—Common SENSE. 


eee Cream or Furniture Polish. 
an any subscriber kindly give me a recipe for making 
the above?—CHARLES CUTHBERT. 


FF Ioe.— Would some reader kindly 
inform me how I could make the above in small quan- 
tities of about one pound in weight, what apparatus 
would be required, and if an amateur could make it ? It 
so, a few instructions would greatly oblige—OLEER. 

(33922.J—Skeleton.—Will any geological correspon- 
dent kray say where the skeleton was found referred to 
on p. 45, Vol. 1, Popular Educator,” as having been 
30 feet below the earth’s surface? Any particulars would 
be of great interest to general readers.—J. STEEL. 


[33923.]—Circular Cog Wheels.—Can an of your 
readers tell me if circular oog-wheels have ever used 
eccentrically, as some le say they cannot gear 
together? Is this the fact r—MEMBER AMATEUR MECHASI- 
caL SOCIETY. 


[oat chemicals am informed that wire and 
other iron manufacturers are now making use of hypoml- 
phite of soda. Can any of our readers give me any infor- 
mation as to the service it performs and object of use, also 
the manner in which it is used, or could they put me in 
the way of sepa arts kg information on this subject, 
which is of much interest to the writer P—ANAaLrsT. 


| 33925.]~—Building Societies.—I should be glad of 
the opinion of some correspondent on the advantages and 
dicadvantages (if any) of e societies. In our town 
there are a very great number such societies, and the 
local papers lately contained letters from several parties 
comp namg that there were too many societies, and 
affirming that they keep up the prices of property to a 
bubble figure, which will cause collapse and apret some 
day. It is important to know whether this could possibly 
happen, under any circumstances, and I trust the subject 
will interest other subscribers.—J1B. 


[33926.-—Thickness and Weight of Rifle- 
proof Steel Armour-plate.—Will some reader tell 
me what thickness and weight foot of steel armour- 
plate would resist a Martini-Henry rifle-ball at closest 
range P—OrPRus. 

[33927..—Money Lenders.—Can any of ours 
kindly inform me the maximum interest that money 
lenders can legally. on different securities? Many 
(too many) unprincipled lendern met only get exorbitant 
interest their victims, but also possession of 

(under bill of sale) at the shortest notice. Is there 
no legal remedy ?—JIB. 

dot |—Mock Moon.—A curious phenomenon wae 
wi at Haverhill, Suffolk, on the morning of the 
18th inst., shortly after the eclipse of the moon was 
ended, At about 2a.m. there ap a second moon, 
under a thin cloud, to the left of the real one. Soon it 
exhibited beautiful colours like a rainbow, and shortly 
after that it vanished. Very shortly afterwards another 
appeared to the right of the moon, at just the same dis- 
tance, and vanished as the first had done. This last one 
appeared at about Zh. 10m. a.m. Will some one be 90 
kind as to farnish me with an explanation of this pheno- 
menon P—VaveHam ConxISE, Debenham, Suffolk. 


[38929.]-To Organon.“ —I1 am about to follow 
your instructions (of winter) in the making of an 
American o . L intend to have two rows (Att. and 
Skt.) and sub-bass, but, wishing to have the F seale, 
should be glad to know (lst.) will the two rows be on 
that scale, or must I have 21 rows to obtain it? 2nd. 
Wishing to have a full tone, how much larger (to 
snpply sub-bass) must I have the reservoir feeders, &c., 
than your dimensions? 3rd. How are sub-bass reed - val ves 
actuated? Kindly illustrate and state if extended keys in 
lowest octave for this can be bought, or must I 
extend them myself, and how? Also is t inned key- 
frame gold with, and included in, the oost o the keys ? 
Are the keys to have screws in them as in harmoniums ? 
4th. In your reply— 505, present volume to query, 
you state, you need only buy the 4ft. voiced, copying 
them for the Set. row. As I am an guoromus as te 


Shaft. — Would 


Tam ata loss 
the bearing for connecting rod, as I have 

10in. centre 
centre is 54in., 
and the crank will be 12in. stroke, so I am 1 we 
shall have to raise the headstooks. A show- 
ing how to fix the shaft in the lathe wo 
—Amrxious TO LEARN. 


greatly oblige. 


a small pro- 


Ae with leather and 


Ave. 80, 1878. 


(33846. ]— eaning Walls.— Would one of your 
readers kindly tell me the proper salts or alkalies, and 
how to use them to clean the white-washed walls of a 
room that is almost black from the effects of a smoky 


chimuey P—A CONSTANT RRADER. 


1 —Leclanche Battery. — I have three 
nché cells with sealed tops. They want 

and renewing. Will any correspondent kindly inform me 
how to remove the composition with which they are 
sealed, and also whether it would be necessary to 

them f—JAcoBUs. 

[33948.]—-Lawn Tennis.—Can any reader inform 
me whether it be possible to obtain a firm surface 
(suitable for a lawn-tennis court) by strewing ashes on 
the ground, and having them well ro ed ?—E. F. JOHNS. 


[33949.]J— Fine Compo-Tubing.— How can I make 
short lengths of fine compo or pure tin tubing about 
1-16in. bore? Wanted for experimental purposes. Glass 
will not do.— WILLIAM Cox. 

(33950. ]J—Canoe.—1 wish to make a cauvas canoe for 

i where the water is often rough. 
Could any subscriber give me information how to proceed ; 
also what kind of sail I should use, and the size? ‘Would 
it be advisable to use & centre-board, as I believe with this 
they will sail on a wind very well? I should wish the 
ends to be water-tight, so that, if capsized, the canoe 
would not sink. Any information on the above, and the 
p opene cost of bare materials, will greatly oblige— 


ACHA. 

Leaky Water Pillow.— 
ich leaks; can any fellow-reader 
tell me what material I can use to close the cracks ? 


technicalities, should be pene to know what copying 
means. Would unvoiced 8ft. reeds be as soft and service- 
able as voiced, and would they chord well with 4ft. voiced 
reeds? Early reply will oblige—OCxCIIIAE. 


33080. — Railway Situation.—I am desirous of 
ng either an engineman or fireman, and am recom- 
mended to apply to either Carlisle or Crewe, as I will get 
quicker out of the shed. Will some kind subecriber give 
his opinion aa to best company, and wages while cleaning 
ing P— W. STEPHENSON. 
Caren. Jr Ale pepe Ethide.—What apparatus is 
regnired or the preparation of mercurio ethide (Hg Eta) ? 


[33932.]—Orrery.—Could any one give plain directions 
by means of which a mechanic could construct an orrery 
to show the movements of the planet round the sun r—W. 
McOway. 

[$3983.]—Cop holds.—Would “ Lex,” or some other 
law student, kindly explain the following? In a certain 
manor where the copyhold tenants are admitted by the 
steward of the manor, the words to whom the lord of 
the said manor by his said steward did grant seisin 
din the admittance. Is 
it not a ristic of copyhold that the lord is w-tually 


granted P—BTUDENT. 


(33034.]—Chinese Bea 
recent number of the Manchester Weekly Times it is 


stated ‘‘the weeds are sorted, dried in the sun. Simply J i 11.0 5 
i h i i hich finds i have tried solution of indiarubber and chloroform, but it 
boiled in water they yield inte K eT the Lea 75 peels off. Would be very thankful for any hints an 


way in large quantities into Europe 
isinglass.” As occasionally use isinglass pretty largely 
can any subscriber tell me if this Chinese isinglass is to be 
procured in England ? If any correspondent has it on 
sale I will advertise my address.—8. B. 8. 


[33935.]-—Boat Buildin _—Several articles have 

a in these columns lately on this subject, but 
treating chisty of flat-bottomed craft. Backwoodsman 35 
, No. 666) gave a very clear account of building 

ribless boats, and the modus operandi seemed so simple 
rised at not seeing it touched upon 
955 out the tem- 


recipe; g 
in indiarubber flexible tubiog.— X. 


great pity, for to 


FlG.@a@ 


ALN iy ens 
ay RNA O O O 
y CSUs, 


S29 


ing a flat-bottomed 
boat, to be worked pingle hani a model, on the scale 


of 4in. to the foot, o i 

long over all, 10ft. 6in. beam, 5ft. Sin. deep amidships WOME SFOs O O O 
from gunwale to keelson. I ropose ing her as a out- ee ER (oa 

ter, and shall be very glad of in ormation on the follow- E AN Y 1.80 O © O 
ing points: — Is the style of building Backwoodsman S ee 

recommends suitable for so small a boat? Although the ` 85 N 

29ft. boat is a cutter and a g sen- boat, would that riß N Venere O O O 
in a model 9ft. Rin. long be likely to give satisfaction 

With a 4in. keel the depth from water-line to bottom of ' 


[33936. !— Petroleum.—Will an of your readers 
kindly inform me if petroleum is explosive, a8 well as in- 
flammable? If so, under what circumstances will it 
explode? What is the law regulating the storage of 
petreleum in large quantities 7— E. W. V. 


[33937.]—Automatic Tension in Sewing Ma- 
chines.—I should be glad to see a description of this. It 
is now attached to the best machines of Willcox and 
Gibbs’s make, and is said to accommodate itself to any 
ee of work without adjustment of the tension.— 

. R. D. 


[33938.]-—Plaiting Spun Yarn and other Pack- 
ing.— Will auy of our engineering or fitting friends oblig® 
with information how to plait the equare packing (9, 16, 
and other strands) as used in the large cylinders and 
lands, principally, I believe, in the navy ?—YouUNG 
TTER. 


5 Questions.—1. There are 30,000 
cubic feet of air ing down a shaft 5 x 6; after pane 
through the workings, and over the furnace it expands 1 ices to the tach 
percent. At what velocity, and also what quantity, will ue o 1 11 
go up a pit 9ft. in diameter? 2, What size of airway will space at my disposal. Fig. J is a section longways. 
be required to pass 40,000 cubic feet of air per minute with is 4 al ai e 1-12in. AA 3 ; Fa the fue wire 
: y I | wound round it; C is part of the wooden framewor that 
ore 58 water gauge hard roof and fake pavement?—| holds them all toge' her with the centre wires projecting 


alizutly; D is a ulcanite plate containing the short 
po nea Ponp oe am, No. 28 of wires R, whioh T wish to be Eeted upon as represented in 
ugust J escri 7 s 3 ttom t figure. j 
as one of the simplest, and, perhaps, the most effective, 5 n 


: Can the d 
and known as Eurard’s or Grundle's. I shall feel greatly be these n the deficiency in the thickness of the core 


K b À be made up by length, as there is no limit to that, and 
obliged if he will kindly say where further information | there is to the thickness, and will one coil interfere with 
can be had.—W. H. OTTEWILL. 


the others? I cannot limit the wires, and the battery is 
only tg experiment with, to try and find out for myself 
what F am afraid I am troubling you with.—WOULD-BE 
INVENTOR. 

(33053.] -Magnetising.—I have a 12in. horse-shoe 
magnet, and want to magnetise two 44 by fin. bar 
magnets, which have been received from England with so 
little magnetism in them that oe would not lift each 
other. ow shouid I proceed? have tried rubbing 
them against the large magnet in every conceivable way, 
but without effect. If the 12in. horse-shoe magnet is 
insufficient, how should I proceed to magnetise them with 
a hattery P How much wire should bo wound on them ? 
strength of battery, &c.?—R. 8. J. (India.) l 


[88954.]J— Railway Mile-posts.—Can any of the rea- 
ders of the Exciisn Mxcwanic give me any information 
as to the mile-p on the following railways :—N. British 
Railway e to Edinburgh, inburgh to Glasgow, 
and Berwick to Edinburgh; Midland Railway Trent to 
Carlisle; North We@tern—London to Carlisle; N orth 


2 ia the section across, showin 


(Other similar queries are to hand. The maker would 
do well to advertise.—Ep. ] | | 
5. 8. — Railway Engine Drivers. — Could 
E. S., or any other er, say if it would be pos- 
get lista of the names and addresses of the railway 
drivers on the different systems ? Are there any trade or 
societies of whom such lists might be obtained ? 
—ORINOKO. 
data.! —Flectric Engine. — Would some of “ ours” 
kindly give me the necessary instructions for the con- 
struction of the above—one 0 
ump for a perfume spray ? If possible, 
Sar ng, and oblige—D. STRATHEARN, Med. Stud. 
(33943.|—Gilding Leather.—Can any one of your 
numerous ers inform me how ild basil leather 
with gold bronze, so that it will keep its colour? There 
being always a: certain amount of grease in the leather, 
the Simculty is how to so pete it that the grease oan- 
t whe 


not get through. I find t rover there is grease in Bailwa 2 
; + ta Eastern y— York to Berwick P What I want to kn 
the leather F of a dirty ver Eastern Raith, Une on which the posts are placed, and 


the points from which they commence.—H. B. 


[sees Flanin £ Machine.—Would a ocorre- 
spondent ndly give information as to the best means of 
fixing brass or other metal to the table of an 18in. plan- 
ing machine by stucco, marine glue, or other cement P 
How to prepare the stucco or other substance? Whether 
the thing to be planed should be first attached to a 
separate board or flat metal plate ? How to clear off from 
N 7 Any 9 ae as to attaching toa 

aning machine, an er a coment can be used for 
heavier than thin plates.— G. T. M. 


39044.)—Epasm of the Neck.—This is kno I 

$ medicine as “torticollis.” Can any er 

give me any reliable information as to the possibility of 

obtaining relief for this distressing ailment ? — ONE 
AFFLICTED. — 


8 Theorem — Will 
e demonstrate the Pythagoraan 
show how the two 
small squares may be ent so 88 to ocenpy the space of the 
large one P=—-AUTOS. 
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work, the 
in due proportions, and exploded by 
It was very com 


ing on the con 
necessary, and a supply of gas 
—ABRONAUT. 


Twist 
would inform me the way the 
the American twist drills. Also 
them.—J. 


son Carpet.—ls it possible to stain 
crimson carpet the same colour as the 
look smudgy if I painted each flower wit 
I want to do it without 


clock-spring sufficiently tem 


I | 9in., and would like to know what sise cogs should 
a say 80 or 100 tons. 


639 


es.—Some years ago I saw 

Exhibition a small engine at 

motive power of which was A and air mixed 
e 


ciently. 


acquainted with such matters would kindly say whether 
engines of the kind are still made. They spyor to me 


l of balloon 


[5007 parting Spiral Groovesin American 
rills.—I should feel obliged if any reader 
spiral grooves are cut in 
the mode of tempering 


[33958.J—Staining White Flowers on a Crim- 
white flowers on & 
? Would it 
crimson dye? 
taking the carpet up. Do not 
mind making the boards crimson undernesth.—HOSNIEOS. 
(33959.]—Small Spiral Revolving Cutter.—Is 
pae and hard enough to 
edge, or must I bave special blades made at 
NDES, l 


keep a sh 
Sheffield ?— 


33960. ] — Mining. — Would any miner solve the 
following problem for me? I haves downhill 90 yards, 


dip. 1 in 5; would like to draw two tubs, weighing each 
120 wt., tab included, with a pony. I have a drum pt. 
and how best fixed, to have sufficient power to overcome 
Sketch would much oblige, with 
pump attached.—Youna MECHANIC. 


[33961.J—Torpedoes.—Can any correspondent tell 
me of any good books published recently on torpedoes and 
torpedo warfare 7— R. B. W. 

(33962. ]—Polishing Paste.—My brother, who is a 
barman, whilst living in town used Needham’s polishing 
pee for cleaning brass, and Harris’s for pewter, bu 

aving gone to live in a remote country place where his 
poca made his own he is expected to do the same. 

e has tried several receipta, and has made one that cleans 
very well, but gòes dull very soon after. This to him isa 
coutinual source of work. How can he avoid it ?—BAR- 
MAN'S BROTHER. 

[33963.]—Royal Exhibition.—It is my intention of 
competing for a royal exhibition at the next May exami- 
nations. 1. How am I to proceed? 2. I shall take 12 
subjects, eight in the advanced, three in the honours, and 
mathematics in the third stage. If I pass tainy in theso 
subjects, shall I be likely to obtain the royal exhibition P 
If not, what is the best advice your correspondents can 
give me? 8. What books mêst I read for advanced in 
practical plane and solid geometry, theoretical anics, 
applied mechanics, logy, and vegetable physiology ? 

for honours in physiography.—A Science STUDENT. 

(38964.]—S8ongs of Birds.—A work on the songs of 
birds and other animals, as related to human music, and 
as furnishing a basis for a theory of malady, has occupied 
me twe years. The chief im iment is the lack of 
recorded observations. I should be most grateful if some 
of your reeders would kindly assist me in an of these 
ways, viz. :—l. References to books, &o., containing songs 
of birds and other animals in musical notation. 2. 
Results of observations on bird or other songs. 3. Is 
there noticed with any uency in these songs the occur- 
rence of any fundamental intervals of human music—as 
the octave, fifth, fourth, and third? 4. (A question only 
soomingly irrelevant.) If singing in the ears has ever 
happened to your readers, have any of the fandamental 
intervals above mentioned been observed between the 
minute tones? 5. Any information that may occur as 
bearing on these subjects. All contributions will be 
acknowledged. XTNOS CLARK, 916, Washington-st., San 
Francisco, U.S.A. 


[33965.]—Radiometer.—I should like to ask what 
explanation can be given of the following :—Clasp the 
bulb of a radiometer, with the arms at rest, with your 
warm hands; it rotates in the ordinary direction for some 
little time, and then comes to rest ; remove your hands, it 
begins to rotate in the oppsite direction and soon comes to 
reat.—O. H. J 0 


[33966.]—Incrustation on Tiles and Cement.— 
On the surface of a new hall floor, consisting of encaustic 
tiles set in Portland cement, a whole incrustation is fre- 


to quently. observed. What is the cause of this? Does it 


come from the tiles or from the cement? Is there any 
remedy except washing and patience P—L. 8. Y. 
[33967.}-—~Dissolving Go)d.—I want to dissolve loz. 
of pure gold in the uantity possible of aqua 
9 Would some of our oh readers Koay inform 
me the ids should 
be mix abecinte’y necessary that the whole of 


(33068.]—-Oryolite and Rutelite.—Would some of 
our mineralogists kindly inform me where cryolite and 
rutelite are found and their composition? Also please say 


to what uses they are put in the arts.— DR VERRE. 


[33969.]—Jron in Sand.—Would some of our readers 
please say if there is an easy way of testing for iron in the 
ordina silver 5 Ton the nch coasts? 

so please say in what form the iron presents itself i 
this and other kinds of sand ?—Dz VERRE. ğ ji 


„ 1570. Red Oxide of Lead. — Would some of 

ours dly give particulars how the ordinary red 

oxide of lead of commerce is prepared, and, at the same 

JC 
m n the process of 

ture or otherwise P—DE VERRE. i E ia 


or 
33971.]-—Super Heater.—Will some correspond 
tell me of some way of super-heating steam in a uml! 
manufacturers works? The steam is supplied from the 
pono N 451b. 3 but the heat is not 
8 ent for my purpose; I want som i 
it after it leaves the boiler, with as little, a 


possible, If any special heater is made I should feel much 
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3 it, how would that answer P—L AOR Omnia 
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THE RAILWAY BRAKE TRIALS. 


TEE railway world and the travelling 
public are certainly indebted to the 
London and Brighton Railway Company for 
the manner in which they have resar ded the 
brake question, and the Facilities they have 
afforded Capt. Douglas Galton and Mr. 
Westinghouse in carrying out their elabo- 
rate series of experiments. Already a mass 
of valuable data has been accumulated— 
some of which formed the subject matter 
of an interesting peper read by Capt. Galton 
at the meeting of the British Association. 
Our correspondent, “C. E. S., has, however, 
taken up that branch of the subject, and 
we need not further refer to it here. 
Another series of experiments was made 
on the 22nd and 23rd of August, in the 
presence of Mr. Calcraft and Major Marin- 
1, and some valuable knowledge was 
gaineđ as to the action of brakes. In- 
eed, so much is now known that it becomes 
a question whether some pressure should not 
be brought to bear upon railwa companies 
in the shape, first of all, of public opinion. 
Railway travellers, as a rule, may not 
understand the technical details of the dif- 
erent systems of brakes, nor appreciate the 
difficulties under which some of the com- 
panies labour, but they at least comprehend 
the vast difference between a sound and an 
unsound principle. The directors of some 
lines, acting possibly on the advice of their 
engineers, perhaps on the representations 
of the heads of the spending department, 
have taken a course lametrically opposed 
to that recommended by the most competent, 
because disinterested, judges, and there is 


already a suspicion that they have taken a | 2 


false step. If it were not for the serious 
nature of the question, the remarks of the 
chairman of the Great Northern at the 
recent general meeting would be highly 
amusing for their naiveté and simplicity. 

our readers are aware, the Smith 
vacuum brake is applied to a considerable 
portion of the stock of that company, and, 
if we may trust the reports that reach us, 
exactly what was predicted does happen 
occasionally, A letter recently written by 
& passenger has created so much alarm that 
the chairman was obliged to notice it in his 
speech. In the Smith vacuum brake the 
blocks are applied to the wheels by creating 
a vacuum in the pipes and bags of the 
ap tus, and it 1s obvious that if any 
defect arises anag the interval between 
one app ication and the next attempt, un- 
less the driver is made aware of the fact, 
the train is in great danger, because it is 
beyond control. It has been pointed out in 
these columns and elsewhere that unless 
some means of indicating the state of the 
apparatus at any moment can be devised, a 
vacuum brake of the kind described may 
often be the cause of a so-called accident. 
In short, a vacuum brake should be so 
arranged that the blocks are kept off the 
wheels only so long as the apparatus is in 
working order—in other words, the vacuum 
should be constant, and the brakes be 
applied by destroying the vacuum. Whether 
under these conditions sufficient power 
could be obtained is another matter—at any 
rate the principle would be sound. On a 
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recent occasion, when a Great Northern 
train arrived at Holloway, the vacuum 
brake, according to the chairman of the 
company, was found to be unworkable; 
“but,” said he, we endeavour to meet all 
this by certain printed directions, which 
are in the hands of every engine-driver. 
By those directions they are compelled or 
ordered to try the brakes continually during 
the journey, to see if they are in working 
The directions are all in 
pont I have them here, and, therefore, I 
ope that this alarming state of things, in 
consequence of the brake failure, will never 
in practice oecur again.” We are almost 
inclined to think that the “reporter” is to 
blame again; but, we would ask, do those 
who are really responsible for the manage- 
ment of the traffic accept the chairman’s 
explanution as a true statement of their 
method of working the trains? We will 
say nothing of the vast difference between 
“compelling and ordering ” the drivers to 
try their brakes, but we must ask what is 
meant by the word “continually”? We 
will take it to mean “ at intervals,” and then 
follows the question cui bono? To try such 
a brake and to find it in order is simply 
roof that it was not defective at the time 
it was tried; it is no proof that it is in 
ood order at any moment after the trial. 
he very application that was to test the 
condition of the apparatus may produce 
some derangement that will destroy the 
efficiency of the brake, and before the defect 
is discovered the fatal emergency may arrive. 
The chairman’s remark that “ the directions 
are all in print,” and therefore he hoped 
the “alarming state of things” would 
never occur again, must have been heard 
with astonishment by even the most un- 
technical shareholder, for he would natu- 
rally argue that if a brake is sq untrust- 
worthy that it must be continually tried, 
no “printed directions will in any way 
improve it. He will thus be brought face 
to face with the fact that his directors are 
adopting a course that is practically con- 
demned by the apologies of their chairman. 
To turn, however, to the practical part 
of our subject, the experiments recently 
made on the Brighton line show that, for 
the proper control of trains running at 
high speeds, a brake-block pressure of about 
200 per cent. of the weight on the wheels 
must be available, with an automatic 
arrangement for reducing the pressure as 
the speed diminishes. It is also essential 
that the pressure can be immediately 
applied with the maximum force, for the 
saving of even a second at the commence- 
ment of a stop is of great importance. In 
many ok the recent experiments the van 
was detached by a slip coupling, the brake 
being applied automatically at the moment 
of separation. As nearly as possible, a 
uniform speed of 50 miles an hour was 
attained in all experiments intended for the 
purpose of comparison, but other experi- 
ments were made under varying conditions 
of speed, pressure on blocks, and state of 
rails. From a speed of 60 miles, with a 
maximum pressure of 200 per cent. on the 
brake - blocks, a stop was made in 11} secs. 
after running 189 yards, and in a similar 
experiment the time required was only 11 
secs, and a distance of 185 yards. Skidding 
was prevented by the pressure-reducing 
valve designed by Mr. Westinghouse, but 
in those cases where skidding was allowed 
to take place, the distance ran was much 
further, especially if the skidding occurred 
at the beginning of the stop. In one case 
a stop was made from 50 miles per hour in 
119 yards, and occupied 10} secs., the result 
mainly of the fact that the brake-block 
pressure exceeded 200 per cent., and was 
rapidly reduced to suit the decrease in 
speed. The effect of pressure is well seen 
in a series of three experiments made at a 
speed of 50 miles 
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Pressure. Distance. Time. 

75 per cent. 255 yards. 184 secs. 
50 97 300 95 24 99 
30 „ 520 „ 444 „ 


In another series the effect of bringing 
the maximum force to bear after the 
lapse of two or more seconds was 
tried, and the result was as expected, 
skidding being produced towards the end of 
the stop, which was thereby prolonged. The 
pressure he ed in this series was a 
maximum of per cent., and in the first 
experiment half of it was applied in 2secs., 
and the full force in 5secs., the stop being 
made in 180yds. and 15%secs. In the second 
case half force was applied in ösecs., full in 
10secs., the distance run being 2155ds., and 
the time l5secs. The discrepancy in the 
time of these two stops is accounted for by 
the fact that skidding took place earlier in 
the first instance. In the third case half 
force was applied in 8secs., full in ldsecs., 
the distance run being 288yds., and the time 
18secs. In the last trial of the series the 
half force was not attained until 10secs., 
and full in 20secs., the result being that the 
distance run was 334yds., and the time 
204secs. It will be seen from the figures we 
have given that “ time” is an element of the 
question that may be eliminated altogether, 
as it is no guide whatever to the efficiency 
of a brake; and as distance run is practi- 
cally the only important consideration in 
actual working, the question resolves itself 
into which brake can stop a train in the 
shortest distance. It could be only in very 
exceptional circumstances that the time 
element would be of importance in avoiding 
a disaster, and, as a rule, if a train can be 
stopped in a given distance it matters little 
whether 20 or 200secs. are occupied to effect 
the stop, so long as the distance is not 
exceeded. The only “time” that is worth 
studying is that occupied in bringing the 
pressure to bear on the wheels, for 
these experiments show that a brake 
applied instantly with a moderate force 
is more effective than a brake of 
twice the power, when some 10 or lodsecs. 
are required to bring the power to bear. 
At one time it was thought that the 
sudden application of immense force to the 
wheels was a source of danger, but these 
experiments show that, so long as the 
blocks are applied with equal force to all 
the wheels, no risk is run. The friction 
between the blocks and the wheels under 
different conditions of surface, and the 
effect of wet rails and sand upon the rails, 
were also tested by experiment, but the 
differences obtained cannot be given with 
accuracy until the tables are properly 
worked out. Inanother series of trials the 
effects of smaller brake-blocks were noted. 
If a smaller block is used under the same 
gross pressure, the pressure per sq. in. will 
be increased proportionately, and it was 
found to increase so considerably that a 
pressure which would not skid the wheels 
with ordinary blocks at 50 miles an hour, 
was sufficient to skid them at 60 miles with 
the smaller blocks—about one-third the 
size. We should mention that the whole 
of the apparatus in the experimental van 
has worked admirably, and with the checks 
and precautions taken to insure accuracy, 
there is reason to believe that the records 
are absolutely correct. If so, we have not 
only a valuable mass of data bearing on the 
brake question, but some mechanical doc- 
trines will need revision—notably that 
relating to friction. We await the publica- 
tion of Capt. Galton’s report with some- 
thing nearly akin to impatience, although 
we believe he is endeavouring to induce 
other railway companies to give him the 
opportunity of testing the various brake 
systems on the principles laid down from a 
consideration of the results already ob- 
tained. There is very little doubt as to 
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what the ultimate verdict will be, and those 
who have accused the advocates of the 
Westinghouse brake of a want of dis- 
interestedness will find that they have 
made a mistake as great as that of the com- 
panies who have adopted brakes which 
require continually testing to ascertain if 
they are in order. 


REVIEWS. 


Sketches for Cottages, Ic. By R. NORMAN 
SHaw, R.A. Drawn by Maurice B. 
ApaMs, A. R. I. B. A. London: W. H. 
Lascelles. 


[DESIGN ED primarily to illustrate the 

facilities afforded for cheap building 
by a new concrete-slab system introduced 
by Mr. W. H. Lascelles, the well-known 
builder of Bunhill-row, this unostenta- 
tiously-named treatise has a value far 
above its avowed purpose. The buildings 
illustrated, which comprise working men’s 
cottages, middle-class cot -residences, 
village clubs, mission churches, and the 
like, are, without exception, conceived in a 
pure and interesting style of architecture, 
and considerable attention has been paid to 
the plans. We are constantly receiving 
queries from correspondents of all classes 
who are anxious to build, but are equally 
anxious to avoid the abominations perpe- 
trated by too many so-called architects in 
the way of “ ornamental villas,” while un- 
willing to content themselves with the bald 
conceptions of the ordinary house-builder. 
In this volume of sketches the working 
man who wants to build a ccttage, the 
middle-class resident desirous of erecting 
his own house, and the country gentleman 
or landowner on the look out for designs 
which shall really accommodate his tenants 
and workmen, and adorn his estate, will 
find all they want. 


Local Taxation and the Rating of Machinery. 
By T. F. HEDLEY. London: Knight 
and Co. 


Loc taxation has ever been a sore point, 
especially in those parishes where the rates 
are double and treble those of possibly an 
adjoining district or union. The present 
work, though nominally dealing with the 
rating of machinery, opens out the wide 
question of what is, and what is not, rateable 
property. From 1783 to 1866 machinery 
was uniformly held by the superior courts 
to be rateable, but on the 5th of June, 1867, 
the Court of Queen’s Bench held that 
looms, &c., in a silk-mill were not rateable. 
On the 24th of January in the present 
year, however, the High Court of Justice, 
Queen’s Bench Division, held that the 
machines employed by a shipbuilder, were 
rateable, thus leaving the overseers of 
parishes in considerable perplexity as to 
what machinery they may, and what they 
may not, rate for the relief of the poor. 
The book before us is a “report” on the 
rating of machinery, with all the decided 
cases thereon, including the short-hand 
writer’s notes of the special case, arguments, 
and judgment in Laing v. Overscers of 
Bishopwearmouth. It has been carefully 
compile d, and is refaced by a letter to the 
President of the Local Government Board, 
Mr. Hedley holding that the land is unduly 
taxed because manufactories, mines, &c., 
are under-rated. There is no doubt that 
in many parts of the country railways, 
manufactories, and mines are considerably 
under-rated, but the evil is not confined to 
them, and is only part and parcel of the 
want of system that characterises the 
working of assessment committees. Mr. 
Hedley gives an instance of a colliery rented 
at £3,000 and rated at only £497, The 
overseers admitted that they knew the rent, 
but as “ they were servants of the colliery ” 
they could not alter the rate! This book 
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will be useful to those who seek informa- 
tion upon rateable property. 


A Handbook on Gold and Silver. By AN 
INDIAN OFFICIAL. London: Longmans. 


THIS work is entitled a handbook on gold 
and silver, but, in order to obtain a notion 
of the contents, we must understand the 
title in its very broadest sense, for “ gold 
and silver” are here synonymous with 
trade and commerce. The silver question 
is dealt with, as is also the cause of the de- 
pression of trade, the writer stating his 
opinions and giving his reasons for them 
insuch a way as to render his book profitable 
reading. The “Indian Official” speaks 
warmly against the policy that has induced 
English capitalists to Tend their money 
abroad—to lend freely the capital which 
should have shetished agriculture and in- 
dustry at home, but which abroad has 
made England powerless to obtain a general 
disarmament.” The remedies proposed are, 
first, todemonetise silver in India; secondly, 
to regain command over foreign markets, 
by increasing the efficiency of British 
labour through a resolute unflinching sup- 
pression of drunkenness, by invigorating 
British agriculture through the free appli- 
cation of capital to the land, and by thereb 
enlarging the home market for Britis 
manufactures, and consequently enabling 
the manufacturer to scll abroad more 
cheaply than now. The writer alludes to the 
opinions of Lord Leicester and the Earl of 
Derby that the unstinted application of 
capital to the land would nearly double its 
produce—a fact amply demonstrated by, 
amongst others, Mr. Mechiand Mr. G. Hope 
—and he points out that the objection 
raised against the outlay of capital on cer- 
tain soils is not of much account, because 
those districts are best adapted for applying 
the lessons taught us by France. The 
application of labour to land is the appli- 
cation of capital, and the peasant pro- 
prietors of France, together with the solid 
position of the Bank of France, and the 
ease with which the great indemnity was 
raised, all testify to the value of the system. 
The book deserves a much more lengthy 
review than we can give it here, but if we 
succeed in calling the attention of political 
economists, financiers, and statesmen to its 
pages, which contain a vast amount of 
valuable statistics, we shall have done our 
part. 


The House of Life. By Mrs. F. Fenwicr 
MILLER. London: Chatto and Windus. 


THis is a popular handbook of human 
physiology sufficiently full of “science” to 
make it a textbook for schools and classes, 
and yet attractive enough to engage the 
attention of the general public. Mrs. 
Miller believes that physiology and hygiene 
Should be treated together; she thinks 
that every person, especially every woman, 
ought to have some knowledge of physio. 
logy, and in teaching it she endeavours to 
show the bearing of the science upon daily 
life and personal health. The descriptions 
of the various organs of the body and the 
explanations of their functions are given 
in clear and simple language, and are 
illustrated by, in most cases, excellent wood 
engravings. The statments made by Mrs. 
Miller appear, as a rule, to have been ob- 
tained from the standard authorities, but 
here and there we find some that a care- 
ful writer would either qualify or omit. 
For instance, we find in the chapter on 
food, an illustration of the measle-worm of 
the pig, which is said to produce tape-worm 
in the human subject when the eggs are 
eaten. The measle-worm is the “scolex,” 
and is two stages from the egg. On the 
same page we arc told that John the Bap- 
tist subsisted on the “fruits of the earth,” 
although itis generally conceded that the 
locusts mentioned were pounded specimens 
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of Gryllus, not the carob-bean or Ceratonia. 
Too much stress is laid on the old notions 
as to the special value of nitrogen, for 
there is much reason to believe that the 
non-nitrogenous portions of food contribute, 
as well as the nitrogenous, to the produc- 
tion of muscular force. On page 76, Mrs. 
Miller states that charcoal “ has the power 
of cleansing impure water, and of turning 
hard water into soft;” that claret wine 
contains “scarcely any” alcohol; and on 
page 155 the mammalia are defined as 
animals which have four limbs and suckle 
their young.” These defects are, however, 
small bluts ona little book that will, we 
hope, be widely read by those for whom it 
is intended. 


The Theory of Sound. By JohN WILLIAM 
STRUTT, BARON RAYLEIGH, M. A., F. R. S. 
London: Macmillan and Co. 


THIs is the second volume of Lord Ray- 
leigh’s elaborate treatise on the theory of 
sound, in which the various problems are 
examined in a manner that delights the 
mathematician but frightens away ordinary 
students. To master the subject, however, 
the latter must read Lord Rayleigh’s book 
—the best of its kind in the English lan- 
guage. The present volume treats of 
aérial vibrations, vibrations in tubes, the 
theory of resonators, spherical sheets of 
air, with chapters on special problems, and 
general equations. Throughout the work, 
in between the pages of formule, are many 
interesting notes; as, for instance, where 
Lord Rayleigh differs from the Astronomer 
Royal as to the cause of the phenomena 
of the Whispering-gallery at St. Paul’s. 
The effect has been ascribed to reflection 
from the surface of the dome overhead, and 
is to be observed at a point diametrically 
opposite to the source of the sounds. Lord 
Rayleigh finds that the abnormal loudness 
with which a whisper is heard is not con- 
fined to the position diametrically opposite 
the whisperer, and therefore does not de- 
pend upon the symmetry of thedome. The 
whisper secms to creep round the gallery 
horizontally, not necessarily along the 
shorter arc, but rather along that arc to 
which the whisperer faces. That is a con- 
sequence of the very unequal audibility of 
a whisper in front of and behind the speaker 
—a n which may easily be 
observed in the open air. A part of the 
observed effect is, in the case of a nearly 
spherical dome like that of St. Paul's, pro- 
bably due to symmetry, but the greater 
part seems referable simply to the concavity 
of the walls—sound having a tendency to 
“cling” to a concave surface. There are 
many pages in which similarly interestin 
facts are mentioned, and it is to be hop 
that their occurrence will induce the stu- 
dent to master the formule which, after all, 
are the most valuable portion of the work, 
because they are the mathematical demon- 
strations of the truth of the theory. 


Flowers: their Origin, Shapes, Perfumes, 
and Colours. By J. E. TAYLOR, Ph.D., 
F. L. S., F. G. S. ndon: Hardwicke and 
Bogue. : 

THE author of this work has endeavoured 

to place before that portion of the intelli- 

gent public who have the desire, but neither 
the time nor opportunity to make them- 
selves acquainted with natural science, 
the charming and suggestive results of 
modern botanical investigation. That is a 
very laudable endeavour, and Mr. Taylor 
has done his work fairly well. Unfor- 
tunately he has relied too much on old 
books for his information, and consequently 
has not kept his ideas up to the latest 
accepted theorics on the sciences which 
this book is made to embrace. Mr. Taylor's 
bolder-visioned confrères are told they must 
pardon him if he refuses to admit of “ sach 
designs without a designer,” as if some one 
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had specially asked him to believe in such 
an absurdity. But why docs the author tell 
us that white or light-yellow flowers usually 
open at night, and subsequently correct it to 
“night-blooming plants are mostly white“? 
And why does he affirm that white flowers 
have the greatest average of sweet-smelling 
ones? Night-flowering plants may usually 
be distinguished, says Mr. Taylor, by the 
clear white flowers they bear— their white - 
ness being intended to attract the attention 
of night- flying insects. But, apart from 
the fact that many white flowers close at 
night, while thousands of coloured ones are 
open, and that white flowers can scarcely 
claim to be favoured above their coloured 
sisters in the way of perfume, why docs 
not our author explain the reason that moths 
fly at night and require white, and at the 
same timo powerfully-scented flowers ? 
Perhaps a little deeper study of natural 
selection and the survival of the fittest 
would explain the phenomena in a more 
satisfactory manner. The book is abun- 
dantly illustrated with woodcuts that have 
done duty before, some of which have been 
inserted for no apparent reason, except to 
form pictures, and eight plates of coloured 
representations chiefly of wild flowers. 
There is much interesting matter in the 
book, as there could not fail to be, seeing 
that Darwin, Wallace, Lubbock and others 
have supplied the facts, but it is loosely 
put together, and consequently, is scarcely 
ors than a book to while away a tedious 
our. 


Ceded Cyprus, by John Joseph Lake 
(Effingham Wilson), is æ useful little 
brochure, giving an account of our new 
possession, its history, condition, products, 
and prospects. We have reccived from the 
United States Commission of Fish and 
Fisheries the third and fourth volumes 
of the report of Spencer F. Baird, con- 
taining many interesting papers on fish 
and fisheries in different parts of the 
world, and an enormous mass of infor- 
mation concerning the United States 
fisheries. From Mr. S. ©. Chamberlin, 
chief geologist, we have the second volume 
of the Geology of Wisconsin, accompanied by 
an atlas of maps. The style in which these 
are turned out is worthy of the matter they 
contain. The determination to make the 
suryey and to publish the results is credit- 
able to the sagacity of the Senate and 
Assembly of Wisconsin, and the manner in 
which it has been done reflects credit on 
the geologists engaged in the work. Loco- 
motive Engine Driving, by Michael Reynolds 
(Crosby Lockwood and Co.), is the third 
edition of the manual we noticed at length 
on its first appearance. Much additional 
information is given in this edition, espe- 
cially in the Key” to the locomotive, so 
that a still greater demand may be expected 
for a work that will become a recognised 
text-book for drivers. Elements of Descrip- 
tive Geometry, by J. B. Millar, B.E. (Mac- 
millan and Co.), is well adapted for begin- 
ners, and is, at the same time, comprehen- 
sive enough for those who have advanced 
beyond the threshold of the subject. The 
Road-master’s Assistant and Section-master’s 
Guide, by W. S. Huntingdon, revised by 
Charles Latimer (Railroad Gazette Office, 
New York), is a useful book on railroad 
work, so far as relates to permanent way in 
America. The Distribution of Rain Over the 
British Isles, by G. J. Symons (Stanford) is 
the now well-known annual mass of records 
compiled by Mr. Symons. A Handbook of 
Practical Telegraphy, by R. S. Culley (Long- 
mans), is the seventh edition of a standard 
text-book of the subject upon which it 
treats. It has been revised and enlarged 
up to date, operations it has undergone so 
frequently that one can judge of the pro- 
gress of the telegraph by the number of the 
edition of Mr. Culley’s book. 


We have also received Treatise on Mills 
and Millwork, by Sir W. Fairbairn, fourth 
edition (Longmans); Supplement to Ure’s 
Dictionary, by Robert Hunt (Longmans) ; 
Mechanical Dentistry, by C. Hunter (Crosby 
Lockwood); The Bulb Garden, by Samuel 
Wood (Crosby Lockwood); Tables of Curves, 
by Alex. Beazeley (Crosby Lockwood), con- 
sisting of cards in a case; Habitual Drunken- 
ness and Insane Drunkards, by J. C. Buck- 
nill, M.D. (Macmillan); Handbook of Patent 
Law, by W. P. Thompson (Stevens); New- 

ort and Cardif as Shipping Ports, speeches 

y J. G. Parkinson and others (Newport: 
Mullock); Elements of Chemistry, by W. A. 
Miller, sixth edition (Longmans); The 
Governing Principles of the Hlements—* Ori- 
ginal Research”—by Herbert Masson (11, 
Bedford- street, Bedford-square, W. C.); 
Directions for- Tuning and Regulating Mason 
and Hamlin's Cabinet Organs, by C. Spans- 
wick (Metzler); some of which will be 
noticed at greater length at a future 
opportunity. 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.* 


By JohN WaATsoN WARMAN, 
Associate of the College of Organists, London. 


PART I.—GENERAL TREATMENT IN 
~ MANUFACTURE. 


y. 4. 1 where there are Great, Swell, and. 


Choir, the Swell should in all cases 
when funds are limited, stop at Gam. G, 
borrowing from Choir below that note. 


z. 5. That when there are, as before, Great, 
Swell, and Choir, but funds less restricted, 
Swell may go to bottom; but money would be 
better employed in provision of small Solo to 
Gam. G, of course not powerful enough for its 
entry to cause an unpleasant break. 


[24,a.]6. That where there are Great, Swell, 
and Choir, and funds are not limited, Swell 
may well go to C C. But even here author 
would prefer the laying out the extra money 
on a rather larger Solo to Gam. G and Pneu- 
matic to Great and Couplers, taking care that 
all other Claviers be ample in power and 
Register. 


b. 7. That where there are Great, Swell, and 
Solo, but no Choir, the Swell should, unless 
funds be really limited, go through, for other- 
wise Supplementation of Ped. will be poor. 


c. 8. That in Four-Man. Instruments of the 
cheapest kind the Swell may well borrow from 
Choir below Gam. G, taking care that Solo be 
not loud enough to cause at its entry an un- 
pleasant break. (Ibid, No. 5 and 6). 


d. 9. That as soon as the Solo receives its 
full and proper power and development the 
Swell should go to C C, to assist in covering the 
break of the former and preventing too great 
a falling off below Gam. G in the Full Organ. 
Even here, however, the whole of. the Swell 
Stops need not go through. 


e. See more fully in SrRCITICATION S (own 
Depart.) 

f. We have now to consider the actual Extent 
to which Primary BoRRowING is, if at all, per- 
missible. 

g. It will have been already segn in the 
Examples (22, l to v.) in how very extended a 
manner and by what eminent names this more 
important subdivision of the expedient of 
Borrowing has been resorted to; entire Registers 
and in some cases almost entire Claviers, in 
both instances often of the greatest importance, 
having been thus obtained. 


h. In spite of the great weight and excel- 
lence of some of the Names here presented, and 
in respect for which the author begs to say he 
yields to no man, yet in this matter it will 
perhaps be as well for him to state, without 
further circumlocution, his settled opinion that 
they were here totally and radically mistaken 
(so far as really answerable, but the instances 
show that in many cases the Builder was not a 
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free agent). What can be the borrowing of an 
entire Clavier, or the entire Chorus of a Swell 
or Pedale, or the Swell Reeds, or the chief Flue 
Stops of the Pedale, or the whole of a Manual 
below Ten. F—and from departments which, in 
the very nature of things, cannot supply them 
properly—but a great and deplorable mistake 
and sham? The power total cannot benefit one 
iota ; and the occasional effects producible by the 
various expedients are almost, if not entirely, 
couterbalanced by the extra work involved, the 
additional chance in many cases of cypherings 
or other defects from elaboration of mechanism ; 
or, aa an alternative, the risk of Pipes being out 
of tune, or insufficient in power from loss of wind 
by grooving. It is only right to add that the 
well-known Builders instanced in connection 
with the Birmingham Organ have, since that 
time, seemed to show themselves among those 
least willing to provide their Instruments with 
these artificial additions. 

i. I will now finally indicate the only ways in 
which, as I think, Primary-borrowing may be, 
as a rule, really commended. 

j. 1. On the Manual. In cases where funds 
are very limited it may be permissible to obtain 
a certain proportion of the Stops thus, but only 
in special cases should these borrowings be 
from one Manual to another. 


k. 2. On the Pedale. This is the only Depart- 
ment or Section in which Primary Borrowin 
has real value, chiefly owing to the size aaa 
costliness of the Pipes and the circumstance 
that, generally, only one note is down at a time. 


1. Full Examples and Directions will be given 
in Method (next). 


* + METHOD. 

m. It is now necessary to say a little about 
the actual Method or Structure employed in 
obtaining the desired Borrow : the Borrowing 
from one Clavicr to another, although it has 
been hitherto placed first, is treated here last 
because, in author’s estimation, as a rule the 
least advisable. 

n. It is only required here to go into two 
methods—viz., borrowing by Wind and borrow- 
ing by Action. 


* BORROWING FROM SAME CLAVIER. 

0. Borrowing by Wind is, as its name imports, 
providing additional suitable Channels, Grooves, 
or Tubes for the borrowed Stop ; and the simplest 
and only method that the author would here 
recommend is that of Blank or Dummy Slider 
leading into Grooves or other channels slanted 
or skewed so as to reach the desired Pipes. Thus 
supposing it wished to borrow a Double Open 
Diap. the Stop selected would, of course, be the 
smaller of the two Open Diaps., or Viola or 
other similar Stop if only one Open Diap. pre- 
sent; the section of Upper-board would contain 
two Sliders in usual way, except that the one for 
the Double need not be of greater width than 
sufficient to hold amply large holes, the other 
for the Open Diap. will be as usual: the 
Borrowing cannot, of course, commence till Ten. 
C is reached, then a Conveyance will run from 
the Ten C. hole in the Doub. Diap. Slide to the 
C C Open Diap. in front, and so on till all the 
Show Pipes have been thus treated: the rest 
will, obviously, come regularly. If the distance 
between the two Sliders, and also the space from 
Hole to Hole (that is, from groove to groove 
in the Soundboard), be large enough, little diffi- 
culty will be experienced, as the whole of the 
skew grooves can run direct from hole to hole, 
of course lying parallel side by side throughout. 
But excepting on the Pedale this will rarely be 
the case, and the best method in general will 
be to groove half and conveyance half (see 
p. next.) The best material for latter will here 
be cartridge-paper (I am not including those 
running to Pipes already conveyanced—these 
are always of metal), not only for cheapness, 
but because they will then admit of being firmly 
glued at ends, so as to be quite wind-tight. 

No existing example is known to writer. 

In using this method it will be necessary to 
observe the following:. 


p. 1. The Soundboard grooves must be a 
sufficient distance apart. 2. The Slides must 
be a suflicient distance apart. 3. The upper- 
board must be thick enough—say, at least 13 
pricked—to hold a good deep Channel, as the 
width of the latter may be limited: Pine may 
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be used, but it must be very sound, and worked 
with a sharp tool; use an under Veneer—gene- 
rally of mahogany—and do grooving from be- 
neath. 4. The zig-zag of the two Slides 
must often be reversed, so that the two rows of 
holes nearest each other will be in communi- 
cation. This is necessary when half are 
grooved, and half conveyanced; when all are 
grooved it is of no consequence; when all are 
conveyanced it should not be done, the zig- 
zag of both being in such case best alike. 


p. p. It will be understood that by half- 
ved and half-conveyanced is meant, as 
already said, that the two inner rows of Holes 
—that is, the row (in each Slider) that is 
nearest the other Slider involved in the Bor- 
rowing—shall be connected by grooving, and 
the two outer rows of Holes then united by 
conveyance-pipe, thus spanning or bridging 
over the groovings. 5. As there is no weight 
on the Dummy-slider, Arch-springs (see Depart. 
of SouNDBOARDs) must be used with the 
Screws; where the Dummy has a Bass com- 
pleting portion, Springs are of course discon- 
tinued there. 6. Holes in Dummy Slide and 
Grooves or Conveyances must themselves all 
be extra large to prevent flattening by the 
additional wind-friction. 


q. It will be obvious that Borrowing by Wind 
is much favoured by a short and deep Sound- 
board rather than a long and narrow one; and 
that it isdemanded that the order of notes be 
alternate—that is, either the largest or small- 
est in centre—for, if semitonally, the octave 
note will be too far off. 


r. In Borrowing by Action there is not, of 
course, any additional grooving at all involved. 
Thus, supposing a Harmonic Flute of 8ft. to 
5 a separate Pallet, it will be easy to 

ve two sets of Action to it, one giving it as 
the 8ft. Stop and one as the octave above: 
each Action and its Knob will have communi- 
cation with the Slider (this latter will here 
be only required for Composition-action), 80 
either knob will move the Slider; but to prevent 
the latter alvays pushing out both knobs, they 
will only draw the Slider, the latter being re- 
turned by a spring on being released by pushing 
in knob. Thus the single rank of Pipes will give 
either an 8ft. or a 4ft. or both at pleasure; but 
it will be manifest that the Action is a formid- 
able affair for so comparatively small a result. 
No example of this exact treatment is known 
to writer. 


8. It will be now well just to compare the two 
Treatments. The first or Wind method has the 
advantage of not adding any Action, therefore 
of not increasing the liability of the Instrument 
to stick, cipher, or fail in performance; at 
same time it risks a throwing out of tune by 

-channels being incommensurate, and this risk 
‘will be much increased if Soundboard be 

. crowded. On the Pedale there is, generally, 
‘better room. The wind method is, of course, 
not recommended for Reeds. 


t. It must be remembered that, though the 
being in tune is risked, the tuning itself is sim- 
plified, for the tuner will always tune each 
Stop by the Slider under it, and any flattening 
by groove when speaking as another Stop must 
be accepted. Remember also that, if additional 
: space between the Ranks be involved, yet that 
this undoubtedly helps the volume of tone, par- 
ticularly inside a Swell-box (see Depart. of 
GENERAL ARRANGEMENT). 


u. The advantages of the second or Action 
method are that it insures the regular supply 
- of wind in all cases. The disadvantages are the 
action involved, and consequent chance of 
. cyphering, &c.; also the inconvenience of apply- 
ing successfully to a large number of Stops, for 
the number of Pallets would obviously be much 
0 and corresponding Action also in- 
vol ved. 


V. Altogether, with regard to the two Wind 
methods it may be laid down that, for the 
Manuals, the first is more suitable, but that it is 
out of question to attempt it unless good room 
be allowed—exceptions will be seen directly. As 
regards the Pedale it may be considered that 
Wind method is much more easily carried 
ouf, but that on the other hand there is 
risk of shortness and consequent difference 
of wind. For the Pedale of a Chamber Organ 
Or in any other case where room is scarce and 
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only a soft tone is required from that Section 
or the stops involved in the Borrowing, there 
can be no doubt that Wind method is the 
better. 


w. The second or Action method is ob- 
viously not adapted for borrowing more than 
one Stop on a Clavier; for such number, how- 
ever, being (except that the extreme octave is 
rather difficult to provide for) the better method 
whenever such Stop is already furnished with 
a separate Pallet; as, to provide a 4ft. Tuba 
on Solo, or ordinary Clarion to Great, or, better 
than either, a Ten. C Double Reed to Swell. 
On the Pedale, of course, the same thing holds 
good, only that as this Section is generally so 
very much smaller (of only one Stop, in very 
many cases), it follows that the Action method 
will, on the Pedale, be more generally useful ; 
indeed it may always, in this Section, be adopted 
by preference where a full tone is required, as in 
Church Instruments, &c.; and the necessary 
space should be insisted on. It will, however, be 
seen farther on that the treatment of Part 
Octave Couplers so strongly advocated by 
author, very much diminishes value of Borrow- 
ing in usual way, except with a very small 
Pedale. It is necessary to bear in mind that 
in cases of Register inside a Swell-box, the 
Action-method has the advantage over the 
Wind-method of keeping the Box smaller (see 
Dep. of GEN. ABR.) 


(To be continued.) 


ON THE ATOMIC VOLUMES OF THE 
ELEMENTS. 
A~ 


extensive series of experiments on the 

volumes and specific gravities of the 
chemical elements and their compounds has 
been lately described by M. Hermann, partly 
in the proceedings of the Moscow Naturfor- 
schende Gesellschaft, and partly in the Journal 
für Praktischechemie, and in a recent number of 
the latter journal he makes a survey of the 
results, and gives some deductions from them, 
among which are the following :— 


1. The chemical elements consist not only of 
weighable matter of different qualities, but 
also of an unweighable material, which, how- 
ever, takes up space, and on whose proportion 
the size of the volumes of the atoms depends. 
This unweighable matter, in its resting condi- 
tion, may be denoted as latent heat. 

2. The latent heat can, by various opera- 
tions, be partly withdrawn from the elements, 
or, in great pcrtion, added to them, thereby the 
volume of their atoms is altered, though this 
alteration has no influence on the weight of the 
atoms. The elements, however, thereupon 
pass into allotropic modifications, and assume 
a quite different physical character, and also 
different chemical properties. 

3. Such variations in the size, and the varia- 
tions of atoms, also take place frequently, and 
tbe condensations of the atoms are greater the 
greater the affinity of the elements entering 
into combination. 

4. The developments of heat, and the pheno- 
mena of fire, occurring in chemical combina- 
tions, are a consequence of the condensation of 
the columns of the atoms taking place, and of 
the heat thereby liberated. 

5. Iso-chemical elements, and iso-chemical 
compounds, have atomic volumes which stand 
to each other in rational proportions. Their 
atomic volumes are either the same, or form 
homologous series with equal differences. 

6. The crystalline form also of the elements, 
and their compounds, is closely related to the 
size of their atomic volumes. Thus, e.g., the 
polymorphism of isomeric substances is the 
consequence of the different sizes of their 
atomic volumes. 

7. Nitrogen may assume very various sizes 
in its atomic volumes, and the compounds of 
such allotropic nitrogens, on account of the 
facility with which they are decomposed, the 
violence with which they explode, and their 
remarkable relations to the life of plants and 
animals, are of great importance. Cyanogen 
and prussic acid are poisons; the protein 
matters are the most powerful means of nutri- 
tion for animals; and in urea the partly sus- 
taining partly destroving force of the com- 
pounds of allotropic nitrogen is extinguished. 
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8. The imponderables—light, 9 and 
magnetism— are modifications of the latent 
heat contained in the elements. Electricity and 
magnetism are polarised heat, for, on removal 
of their polarity, they are transformed into 
light and heat. Light is heat transformed into 
vibrations of exalted rapidity, for substances 
heated to certain temperatures become lumi- 
nous, and emit light rays of various quality, 
producing variously coloured spectra, in whose 
colours the elements of the luminous substances 
can be recognised. 


AN IMPROVED BLASTING POWDER. 


6 accidents with dynamite and 

other modern explosives demonstrate the 
fact that, however safe, as a rule, those blast- 
ing agents may be when carefully handled and 
stored, circumstances do arise now and then 
which prove the rule by supplying the excep- 
tions. A thoroughly safe and trustworthy 
explosive, that may be placed at the disposal of 
miners without fear of a disaster, is still a 
desideratum, unless a new powder, recently 
patented by M. Cahuc, of Toulouse, should 
prove to be the long-looked for substance. This 
new or improved powder is made as follows :— 
In 100 equal parts by weight there are from 48 
to 70 parts of nitrate of potash, or other eqni- 
valent salt, the quantity being regulated 
according to the strength of powder required ; 
8 to 16 parts of sulphur, according to the 
quality and the rapidity of explosive power 
desired in the powder; and 8 to 5 parts of 
lampblack or soot (soot from wood is preferable 
to that from coal, and lampblack is preferable 
to soot). The remainder of the 100 parts are 
made up of spent tan (if containing refuse 
animal matter preferred), or sawdust, or the 
two combined in any proportions. The spent 
tan is preferred, but whichever is u it 
should be well dried before being employed. 
The above ingredients are finely ground, and 
then mixed together in a boiler, being moistened 
to the consistency of a atiff paste with water in 
which has been previously dissolved sulphate 
of iron to the extent of from 1 to 5 per cent. by 
weight of the other ingredients or substances, 
the quantity being regulated according to the 
purity of the soot or lampblack, and the tan or 
sawdust, the smaller quantity only being 
necessary with purity of the other ingredients. 
The mixture is then subjected to a heat of 
about 300° Fahr., under which the whole first 
liquefies and afterwards solidifies. Whilst sub- 
jected to this heat the mass should be con- 
stantly stirred with a wooden instrument, espe- 
cially whilst settling, otherwise the whole may 
harden into a lump, but if stirred will become 
powder. On this stage being reached the Com- 
pound is removed from the fire and subjected to 
a lower heat sufficient to dry it, say about 230° 
Fahr. The compound is then ready for use, 
and, according to the patentee, may be stored 
and carried with the utmost safety, as it will 
not explode unless confined and compressed. 
To obtain the full results and benefits of the 
powder it should be well compressed before 
being exploded. The boiler in which the mix- 
ture is heated should be much larger than 
necessary to hold the ingredients whilst cool, 
as on being subjected to the heat the mixture 
increases greatly in bulk. 

In practice the patentee has found the fol- 
lowing proportions of the ingredients prodace 
the best powder for the respective purposes 
named for the blasting of hard material offer- 
ing great resistance :—Saltpetre, 70 parts; 
sulphur, 12 parts; lampblack, 5 part; tan or 
sawdust (well dried), 13 parts; and sulphate of 
iron, 2 parts. For substances offering less 
resistance and for coal getting :—Saltpetre, 64 
parts; sulphur, 13 parts; lampblack, 4 parts: 
spent tan or sawdust, 19 parts; and sulphate 
of iron, 8 parts. For bituminous coal and 
gypsum quarries, and such like materials :— 
Saltpetre, 56 parts; sulphur, 14 para: lamp- 
black, 3 parts; tan or sawdust, 27 parts; and 
sulphate of iron, 5 parts. ' 

For many purposes the compound may be 
profitably employed combined with nitro.gly- 
cerine, kerosene, or other similar explosive oils 
or substances; as, for example, for torpedoes 
and stone quarrying, and works under water. 
The combined product is not, however, inex- 
plosive, but the mixture is only made at the 
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moment when it is to be used, thus reducing 
the danger to a minimum. 

A Le proportion for a serviceable com- 
pound is about 15 to 25 per cent. of nitro- 
glycerine or the other explosive employed, the 
remainder being the improved powder ; but the 
proportions must necessarily vary according to 
the strength of explosion required. The mix- 
ture may be effected either in the borehole or 
previously in a wooden vessel; but the tamping 
must be carefully effected in the usual manner. 


BEE MANAGEMENT. 
(Continued from p. 592). 


B going on to consider the manage- 

ment of bar frames it will be as well 
to give a few particulars to be observed 
in constructing a bar-frame hive, as I have no 
doubt several of our readers will, like myself, 
prefer to make a hive for themselves, as by so 
doing the pursuit will become more interesting 
and remunerative, and the hive may be so 
modified as to suit the situation better than 
any purchased article would. It must be at 
the same time understood that, where any 
dimension is definitely stated as being correct, 
such quantity must be strictly adhered to, 
as it is only after repeated measurements that 
such have been accepted. At the same time 
the reason will be given, where possible, for 
each adherence, and the consequence of devia- 
tion pointed out. 

1. The size of frame is, of course, optional — 
therefore the distance from front to back of 
hive and height are matters to be settled by 
the apiarian, but the width of the hive must 
be a multiple of 1 9-20in., as the distance from 
centre to centre of the comb in a skep is 
1 9-20in. For every five bars 71in. will, there- 
fore, be required. 

2. The distance between the side of hive and 
the frame must be 5-16. If more the bees will 
build comb between, and so fasten the bar to 
the hive side. If less they will not be able to 
pass readily from comb to comb. 

3. The distance from bottom bar to floor. 
board when in position should be }in., which 
will enable the bees to easily ascend the combs 
where they wisb. 

Having given these rules, to which strict 
adherence is recommended, a few suggestions 
will, perhaps, not be out of place. In making 
a wooden hive use no loose cover or case, but 
construct it with a dead air space of at least 
lin. wide. The poe against excessive 
heat and cold will then be thorough. If it is 
intended to help the bees with impressed 
sheets” do not adopt a large frame, but in- 
crease the number of frames, and keep to a 
bar about Woodbury size. (As many makers 
have adopted the Woodbury size, the inter- 
changeability of bars is more probable if that 
size is adopted.) Let the hive contain at least 
18 Woodbury bars, if such are adopted, and a 
couple of dummies to contract. the size of hive 
when requisite. Let the flight-board be wider 
than the full width of the door. Let the hive 
mouth or door be easily contractable, either by 
slides or runners, and well sheltered by a porch. 
Have the entrance cut out of the hive, not out 
of the floor-board. If legs are attached to the 
hive have them screwed on outside the hive- 
body, so that they may be removed if desirable. 
Whatever sort of a support is used do not let 
the 1 be more than a foot from the 


groun 
Bar-frame Management. 

And now, having the knowledge of what the 
peculiarities of the principal hives are, the 
question naturally arises how to introduce them 
into the apay where skeps have been hitherto 
in use. ere are three different times at 
which they may be introduced :—1. When first 
swarms come off. 2. Three weeks after a first 
swarm. 3. At the end of the honey season. We 
jske treat the plans to be adapted in the above 
order. 

1. Having got the swarm safely hived in a 
skep, place the bar frame” on the ground if 
it is without legs; if with legs spread a sheet 
on the ground, and stand the hive in the centre; 
remove the super cover and all the bars. If 
the bees have just been “driven” (that is, 
swarmed artificially) they will require no pre- 
paration, but if they have been in the skep for 
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an hour or two they will require a few puffs of 
smoke to be driven into the hive before they 
are disturbed. The hive is then inverted and 
bumped on the floor, not on the crown, but as 
shown in Fig. 1, which will gather the bees all 
to one side; without waiting a second to give 
the bees time to get foothold, the contents of 
the skep are poured quickly straight into the 
bar-frame, the skep then tilted higher, and a 
few good thumps given with the fist to the 
crown and the side where the bees had just 
rested. By this plan hardly a bee will fall out- 
side the bar-frame. The sectional view at 
Fig. 2 shows how the hive must be held, the 
dotted line, A, showing its position when 
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thumped, and the arrows showing where the 
blows must be given. Should any bees fall on 
to the sheet they should be brushed into a 
shovel with a feather, and then into the bar- 
rame. The whole of the bees being safely in 
the hive, the frames must be slowly and care- 
fully placed in position, and the cover replaced. 
By adopting this plan there is less fear of the 
bees “boiling over” the sides, and on to the 
ground, than there is when shaken among the 
frames, as they fall in a mass, and are not 
divided as they are if shaken on top of the 
frames. 
In our next paper we shall consider the second 
me W. S. Travis. 


A NEW WHITE PIGMENT. 


6 this heading, in our number for 
Feb. 12, 1875, we said that “a white 
pigment, as cheap, as easily worked, and as 
g a coverer as white lead is a desideratum, 
and one that we are afraid will not readily be 
supplied.” We are glad to find that, in less 
than four years from the date of that expres- 
sion of opinion, the want has been supplied. 
We need not explain to our readers that 
ħitherto no real substitute has been found for 
white-lead as the body of paints, but an 
oxide of zinc, known as zinc white, has long 
been used for special purposes. It is, however, 
more costly, and has less covering power than 
white Jead. Some four years ago a patent was 
obtained for a white pigment compounded of 
zinc and barium, but whether it was too costly 
or was a failure as a pigment, we believe it has 
never come into use. It has been left to Mr. 
T. Griffiths, of Liverpool, to discover a really 
useful substitute for the poisonous carbonate 
of lead ; and so complete is his discovery that 
the new pigment has a higher covering power 
than white-lead, while it is vastly superior in 
colour, and at the same tiwe is not injurious to 
the workmen. At the International Congress 
of Hygiene the subject was introduced by Dr. 
Lutschaunig and Dr. T. L. Phipson, the latter 
of whom also read a paper on the subject at 
the meeting of the British Association. Apart 
from the fact that the new paint can be pre- 
n and sold at about the same price as white- 
ead, while its covering power is 25 per cent. 
greater, we have the more important fact that 
it must ultimately drive that noxious pig- 
ment out of the market, as far as painters 
are concerned, and consequently save a num- 
ber of human beings from a painful disease 
and a lingering death. The new pigment is 
„ in Liverpool by the Sili- 
cate Paint Company, and a factory having been 
recently opened on the banks of the Thames a 
weekly output of about 50 tons can be insured ; 
but if the demand increases, as it surely will, 
plans are already prepared for the erection of 
works capable of producing 200 tons per week. 


Some years ago Dr. Stenhouse made a white | 


paint from oxide of antimony, and more re- 
cently Dr. Phipson himself has been experi- 
menting with the artificial silicates. He has, 
though, invariably failed to impart to them 
the requisite “body.” Mr. Griffiths, however, 
has devoted many years of research to the sub- 
ject, and his triumph appears to be complete. 
Dr. Phipson says that, to his astonishment, he 
found, on examining the new pigment, that it 
not only surpassed the old zinc white, but was 
superior in every respect to carbonate of lead. 
It is obtained by precipitating zinc chloride or 
sulphate by means of a soluble sulphide. 
Sodic, baric, and calcic sulphides have all been 
used for the purpose, but special precautions 
are taken to prevent the precipitation with 
the white sulphide of any iron that may be 
present in the chloride of zinc. The precipitate: 
of white sulphide is collected, dried, and trans- 
ferred to a furnace, where it is calcined, being, 
carefully stirred to bring all parts into contact . 
with the air. Whilst still hot it is raked into. 
vats of cold water, where it is levigated, and is 
then subsequently dried, the product being a- 
white pigment of exquisite beauty, which is 
proof against the action of sulphuretted hydro- 
gen. Dr. Phipson finds that its chemical com- 
positien is 5 Zn S, Zn O, but it varies slightly 
according to the duration of the calcination and 
the temperature, a larger proportion of oxide 
being occasionally present. 


THE APPLICATION OF PHOTOGRAPHY 
TO THE PRODUCTION OF PRINTING 
SURFACES AND PICTURES IN 
PIGMENT.—VI.* 

By Tuomas Boras, Esq., F. C. S. 
(Concluded from p. 620.) 

Other methods of producing Photographs in 
Pigment. Dusting-on process. Autotype.-- 
printing. 


OU will remember tbat, last week, I spoke of 
the use of indiarubber rollers for the inking 
of collotype plates, and that I recommended a roller 
made ‘with a thin surface of red indiarubber on a. 
body of the glue and treacle composition used for 
typographic rollers. At the conclusion of the lecture, 
Mr. Dallas informed me that Messrs, Blades, East, 
and Blades, of Abchureh-lane, have recently intro- 
duced into commerce a roller consisting of a thick 
layer of red vulcanised indiarubber on a rigid stock. 
These rollers are made under a patent of Mr.. 
Lanbam, manager to the above-mentioned firm, and 
will, I am convinced, prove of very great value to 
lithographers as well as to collotypic printers. The 
manufacturers have kindly lent me seme specimens 
of their rollers, which are now on the table. 

Up to the present time we have been studying the 
means of producing, by the agency of photography, 
printing surfaces from which copies might be 
obtained without any further intervention of light ; 
but in this, the last lecture of the series, I want to 
call your attention to some methods for the produc- 
tion of pictures in pigment, which necessitate a 
direct and separate action of light for the production 
of each picture. 

Here is a glass plate, and I pour on it a mixture 
containing 25 parts of glucore, 4 of honey, and 4 of 
ammonium bichromate, dissolved in 120 of water. I 
lay the plate on the hot-water Laer and it will 
be dry in a few minutes. the dried plate is 
exposed to the atmosphere, it will absorb moistare, 
and the whole surface will become sticky. Now that 
the plate is dry, and while it is warm, I will place it 
behind a transparency and allow a strong light to 
shine on it through the ibe pata The joint 
action of light and ammonium bichromate tends to 
make tbe honey and glucose imeolable ; or, at any 
rate, it prevents these materials from absorbing 
moistare from the air, as they tend to do naturally. 
Let us now take the plate out of the frame and 
examine it. A very faint image may be traced 
thereon, but only those of you who are near car see 
it. Now, what is happening to this plate? Those 
parts which were pro from the light are 
absorbing moisture from the air, the boney and 
glucose being here unaltered, while those parte which 
wers exposed to the full action of the light refuse to 
absorb moisture, and those parts which have been 
protected from the action of a part of the light 
absorb an amount of moisture proportionate to the 
degree of shade afforded by the half tones of the 
„„ Now note the effect of dusting 
powdered black- lead over the plate, and rubbing it 
on with a soft brush. Those parts which are ry 
refuse to take the black-lead, while those parts whi 
are moist hold an amount of black-lead proportionate 
to the degree of moisture. Now look at our plate, 


* Being the Cantor Lectures delivered before the 
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and you will see that there is a picture showing all 
degrees of light and shade, the picture teing formed 
of black-lead, held by the various degrees of 
moisture absorbed from tho air. The next step is 
to coat the plate with collodion, and to immerse it 
in water, in order that the yellow ammonium 
bichromate may diffuse ont. Other pigments than 
black-lead may be employed, and the pictures may 
be made on paper or other materials, but the 
dusting-on process, althouzh irteresting as a means 
of producing permanent photographs, is not worked 
commercially to any great extent. 


We now pass on to the study of a process of much 
greater importance than the dusting-on method, 
namely, the so-called carbon process, or the autotype 
method. The first step in this process consists in 
coating one side of paper with a tolerably thick layer 
of gelatine, to which a little sugar has boen added, 
together with sufficient pigment to strongly colour 
the mixture. Hcre is a piece of the ‘‘ pigment 
tissue,” as it occurs in commerce. To prepare it, 
about three 1 of gelatine, and one part of sugar, 
are dissolved in water, and the pigment is added in 
sufficient quantity. A band of paper is then drawn 
over the surface of the mixture in such a way as to 
coat its surface with a uniform layer of the com- 
pozition. The pigmented tissues are prepared on a 
large scale by the Autotype Company and others, 
and few will care to prepare their own tissue, 
excepting for experimental purposes. ` 
_ To make the tissue sensitive to light, it is soaked 
in a solution of potassium bichromate, containing 
about three and a half per cent. of the salt. You see 
that this piece of tissuc has now become quit? flaccid 
from the absorption of the solution. So I scrape off 
the excess of solution by drawing the tisaue over the 
edge of the dish, take it out, and hang it up to dry. 
When dry it will be ready for exposure under the 
negative. Here is some which has been previously 
dried, and I will put a piece under this negative and 
expose to the action of a bright light. In the ordinary 
process of silver printing, one can watch the 
progress of the operation, and can easily tell when 
sufficient exposure has been given. Not so in th; 
case of the tisaue, as it undergoes no visible change 
by exposure to light. Here is a little tin box having 
a small glass window in its lid, and a strip of 
sensitive silver paper can be drawn forward under 
this window. The lid having been shut down 80 as 
to press on the strip ef silver paper, the tin box is 
exposed to light simultaneously with the printing 
frame containing negative and tissue, and as soon as 
the silver paper has acquired a certain standard 
tint or degree of darkness, it is considered that the 
tissue has had one unit of exposure The silvered 
paper is then drawn forward, sọ as to expose another 

rtion ; and so on until as many units of exposure 
ave been given as the tissue is known to require 

when exposed under the negative in haud. This is 
quite easy in practice, as a little expericnce will 
enable one to judge how many units of exposure, 
or tints,” will be required by each negative, aud 
one guide-box, or ‘‘ actinometor,’’ serves for any 
number of printing frames. The tiasue which I just 
placed under a negative bas now had sufficient 
exposure to light; I take it out, soak it in water 
until it is soft, and then, while it is still in the water, 
I bring it in contact with a piece of paper which hns 
been coated over with a thin layer of ineo!uble gela- 
tine, so as to make it impervious to water. The 
tissue and the impervious paper ara drawn out of 
the water together, and an application of the 
squeegee new removes the excess of water which 
remains between the two surfaces, and the exposed 
tissue adheres to the impervious paper. Let us allow 
them to remain in contact for a few minutes, in 
order that the tendency to adhere may become 
greater. 

Bear in mind that the bichromatised and pig- 
mented gelatine becomes insoluble by the action of 
light shining through the negative, and the depth 
to which this insolubility extends is dependent on 
the amount of light which has acted on it. On those 
parts of the tissue which have been exposed to much 

ight, a thick laycẹ of gelatine is made insoluble, 
while on those parts which bave been exposed to only 
a little light, the insoluble layer is very thin. 

Now, wo want to wash away the soluble portions 
of the gelatine from the exposed tisaue, and to leave 
the portion made insoluble by the action of light, 
just as in the Woodbury type process; but if the 
exposed tissue were put directly into hot water, the 
insoluble image would become undermined by the 
dissolving away of the gelatine from underneath it, 
and it would become destroyed for want of a support 
sufficiently strong to hold it together. You can now 
understand why the exposed tissue was mounted on 
a piece of impervious paper, this being intended to 
hold together the insoluble gelatine image during 
the treatment with warm water. Hera is the tissue, 
which I mounted on a piece of the impervious 
paper, or singie transfer paper. Notice the effect 
of putting it into a dish of warm water. You see 
that the soluble gelatine in which the insoluble image 
is imbedded melt- and exudes from under the edges 
of the paper, while the application of a vary little 
force will now enable us to separate the two papera, 
viz., that on whioh the tissue was originally made, 


and the impervious paper on whieh the tissue was 
mounted. Under these circumstances, the insoluble 
image naturally adheres to the impervious paper, 
or single transfor paper, bnt it is at present clogged 
up by some of the soluble gelatine, which must be 
removed by rinsing with warm water. You see that 
this soon dissolves away, leaving the image on the 
single transfer paper. Here it is. This image 
consists of varying thicknesses of gelatine made in- 
soluble by the joint action of light and a bichromate, 
but as the gelatine contams a black pigment 
(carbon), it shows on the paper as a picture in black 
and white. This is the simplest form of the carbon 
or autotype process; it is known as the single trans- 
fer process, and, as a little consideration will show 
you, it requires a reversed negative, that is to 
say, 2 negative in which the sides of the picture 
are reversed, left-hand being where right-hand 
should be, and right where left. This disadvantage 
is obviated by the so-called double transfer process. 
According to this method, the picture is not 
developed on the eupport which is ultimately to 
hold it, but on a temporary support, from which it 
is removed by the application of a sheet of adhesive 


aper. 
f Yonder, at the other end of the table, stands Mr. 
Foxlee, surrounded by carbon printing materials of 
evory kind, and he has kindly consented to demon- 
strate tho principal phases of the carbon process 
with some materials and partly finished prints, for 
which I am indebted to the Antotype Company. 
I seo that, while I have been talking, Mr. Fox lee has 
been busy; he has mounted some pieces of exposed 
tissne on waxed zinc plates, some on collodionised 
opal glass, some on single transfer paper, and others 
on a material known us Sawyer’s flexible support, 
and which I shall describe to you directly. To all 
of these the wet tissue adheres perfectly well, and 
as the prints are new ready for development, Mr. 
Foxlee is putting them into trays of warm water. 
Notice how he strips the paper off as the soluble 
gelatine dissolves, and how the pictures will 
gradually unfold when he rinses thom with warm 
water. 


I want you now to take notice of the flexible 
support introduced by Mr. Sawyer the talented 
director of the Autotype Works. Its basis consists 
of hard paper coated with a layer of insoluble 
gelatine. This is floated onan alkaline solution of 
shellac, which softens the gelatine on the surface 
bonds with it, and forma a thin film of varnish 
over it. When dry, the flexible support is rubbed 
over with a weak solution of wax and resin in oil of 
turpentine, in order to prevent the possibility of 
permanent adhesion between the flexible snpport and 
the gelatine picture. The great advantage of this 
rupport consists in the fact that the fine details of 
the gelatine picture are not crushed against a rigid 
surface in the mounting and subsequent treatment. 
This will be illustrated further on. 


Mr. Foxlee has now finiehed developing his 
pictures—thoso developed on single transfer paper 
are finished, as after development they only re- 
quire rinsing in cold water, a dip in alum solution 
to burden the gelatine, and then a second rinse to 
remove the excess of alum. Yon see that among 
the single transfer prints which Mr. Foxlee has 
developed are some very fine large portraits, but 
Mr. Foxlee makes large prints as easily as others 
make small ones ; he thinks nothing of making them 
three feet by four feet, or even larger. Now, here 
are the printa which Mr. Foxlee has developed for 
double transfer—some on zine plates, some on 
Sawyer’s flexible support, and others on opal glass. 
I see that he has a number of pierces of the so- 
called double transfer paper in a dish of warm 
water before him. This paper is coated on one side 
with gelatine, to which a little alum or chrome 
alum has been added, and when it is pnt into warm 
water the surface becomes sticky, but the gelatine 
does not dissolve. On each of these prints, which 
have been developed on the various supports, Mr. 
Foxlea is placing ashieet of the wet and sticky double 
transfer paper, and after having ensued contact by 
means of the squeegec, he puts them aside to dry, 
and when they are dry it will be found that the 
paper can be easily stripped from the temporary 
support, carrying the print with it. In order to 
illustrate this, Mr. Foxlee has provided himscif 
with some transferred prints already dried, and 
ready to strip from the temporary support. Yon 
see that Mr. Foxlee is now stripping the prints from 
zine plates; he just inserts bis thumb- nail under 
one corner, and then a slight pull brings the print 
off. Now, he is similarly etripping prints which 
have been developed on collodionised opal glass. 
Notice what a fine enamel-like lustre they havo. 
Next, he will separato the prints from Sawyer's 
flexible support. Yon see how easily they sepnrate, 
and if yon carefully examine the flexible support 
from which a print has been separated, you will 
he able to trace a faint intaglio image of the print, 
showing how the image rinks into, and is protected 
by, the flexible support. ‘The single transfer pro- 
cess and tissue-making are now untrammelled by 
patent rights; but the double transfer method and 
the manufacture of Sawyer’s flexible support are 
subject to patents held hy the Autotype Company, 


and licenses for the working of double transfer are 
granted on almost nominal terms. 

Mr. Foxlee will now illustrate to you the method 
of making carbon pictures on ivory and on artist’s 
canvas. He has developed pictures on the flexible 
support, and while they are wet he lays them down 
on the ivory and on the canvas, which, by. the bye, 
have been previously prepared with a thin film of 
partially insoluble gelatine, and makes contact by 
means of the squeegee. When dry. the flexible 
support can be peeled off, leaving the print on the 
ivory or on the canvas. You see that Mr. Foxlee 
is now stripping the flexible support from some 
specimens which he has previously prepared. Very 
beautiful transparency pictures can be produced by 
the carbon process; it being merely neeessary to 
squeegee the exposed and wet tissue on to a piece of 
collodionised glass, and after a few minutes, to de- 
velop in warm water. Mr. Foxlee is now develop- 
ing some, and when they are finished I will exhibit 
them to you by means of the magic lantern. The 
process I have described to you is generally known 
as the carbon process, it having arisen out of an 
earnest desire to obtain non-fading pho phs ; 
and as carbon is the type of a non-fading pigment, 
it was naturally used at firat, either in the form of 
lampblack or of Indian ink. As time went on, p e 
wanted other tints, and it was considered especi 
desirable to imitate the purple tint of a gold-toned 
silver print. This was done to perfection by the 
use of a mixture of lampblack, indigo, and cochineal 
lake, but, unfortunately, the prints so coloured 
were found to change their tint owing to the fading 
of the cochineal lake. Attempts were soon made 
to replace the fugitive cochineal colour by permanent 
reda, and notably by madder red or alizarine, but 
until recently with only partial succees, as ordi 
madder lakes work mischief in the tissue. Mr. 
Sawyer has, however, recently overcome all diff- 
culties with regard to the use of alizarine in tissue, 
and alizarine is now used in all the tissue of the 
Autotype Company, which imitates the photo- 
graphic tone, or series of tints shown by silver 
prints. 

The kindness of many eminent carbon printers 
has enabled me to show you a aplendid collection of 
prints to-night. ‘The Autotype Company have lent 
me several hundred of their well-known and admir- 
able productions, ranging in dimensions from four 
feet high to pin or brooch eize. Messrs. Braun 
and Co., of Dornach, have kindly lent me speci- 
mens which are of the first order, and I want oo 
to especially notice the excellence of two untone 
portraits kindly lent me by tha Woodburytype Com- 
pany. Among the more recent carbon painters we 
have Mr. Witcombe, of Salisbury, who has sent a 
very fine collection of small prints, bat as they 
arrived too late to be displayed, I have placed them 
on the table. You will see over younder a frame 
containing some prints made by a process due to 
Sir Thomas Parkyns. The carbon prints being 
covered with a film of coloured collodion, very strik- 
ing effects are produced, imitating moonlight and 
other effects. 

Mr. Le Neve Foster has lent me a carbon print 
made by Mr. Pouney twenty years ago, and if you 
look at it you will see that in detail and delicacy of 
gradation it is quite equal to the productions of 
more recent times; and I have here some carbon 
prints which were made by Mr. Foxlee, nearly as 
long ago. I should like you to look at these, as they 
are an illustration of what was done during the 
infancy of carbon printing. 

In these lectures I have not attempted to give 
anything like a history of photo-typography ; I have 
not even mentioned many important processes. Had 
I referred to all, the six lectures would have been 
merely an index to the work which has been done. 
I wish I had been able to give yon moro details of 
the proceszes described, but you must bear in mind 
that days rather than hours are required for pro- 
perly demonstrating the simplest photo- mechanical 
process, and real working and practical demon- 
strations can only be given in the quiet of the 
laboratory, and to a very small number of people at 
a time. 


THE INTRA-MERCURIAL PLANET. 


N able article in the Times of the 24th ult., after 
reviewing the history of Vulcan, con- 
cludes as follows:—M. Gaillot, director of the 
‘“ Bureau des Calcula, has compared the observed 
ponton of Watson’s star with the position which 
ulcan should have according to the four orbits 
determined by Leverricr. He has found that one of 
these orbits agrees fairly (assez bien) with the 
position of the body observed on July 29. He bas 
even calculated the position of the planet for the 
beginning of August. We infer that the planet 
would be at its greatest distance on the eastern side 
of the sun (abont 18 sunbreadths from him) on or 
about August 30, and that a transit might possibly 
occur on or about September 11. 

If Vulcan has really been observed, and the orbit 
by which M. Gaillot has reconciled Lescarbault’s 
observations with Watson’s is really that of an intra- 
mercurial planet, then the planet travels round the 
sun in a period less than that in which the sun 


e 
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rotates on his axis. Its period is about 24 days, 
and its distance from the sun about 15 million miles, 
and if it has inhabitants they are cxposed to a heat 
exceeding some 36-fold that which we receive from 
the sun. It would follow from Gaillot’s theory of 
the new planet that, when Watson saw it, it was 

hing superior conjunction—in other words, 
it was passing the part of its path furthest from the 
earth. This inference is an important one, becanse 
there would be a marked difference between the 
brightness of the planct at that part of its path and 
ata point on the nearer half of its path where it 
would seom to lie at the eame distance from the sun. 
At the last-named point much less than half the 
planet’s disc would be illuminated, whereas at the 
former much more than half would be illuminated ; 
and since the planet's distance from the carth does 
not change considerably (the planct being so near 
the sun) it follows that the planet is much brighter 
when nearly at its greatost distance from us tban 
when nearly at its least distance. Since the star 
seen by Watson was so faint, shining little more 
brightly than Theta Cancri, thongh thus favourably 
placed for observation, we must infer that Vulcan is 
a very small planet. If he were as large as Meroury, 
he would under similar conditions, thine at least five 
times as brightly, being fo much more brilliantly 
illuminated by the sun. At avery moderate com- 
putation the disc of the body seen by Watson cannot 
have been greater than a hundredth part of the disc 
of Mercury at his mean distance. From this we 
should infer that the diameter of the stranger cannot 
be greater than about one-tenth of Mercury’s, or 
say at the utmost about 350 miles. If so, such a 
planet in transit across the sun’s face would not be 
very easily detected, and, indeed, one would scarcely 
have expected that Lescarbault would have seen 
Vuloan at all. There are other difficulties. It is 
quite certain that so small a body, unless its density 
enormously exceeds that of any known planet. would 
be quite unable to produce the perturbation detected 
by Leverrier. But if thore were several such bodies, 
they should be seen frequently on tha sun’s face. It 
seems unlikely that there should be a flight of very 
small planets, and that only one among them would 
be ee enough to be seen during total eclipse. We 
may, however, admit the possibility that Watson’s 
planet ig the only irtra-mercurial planet, and that 
the rest ef the pertubtion discovered by Leverrier is 
to be explained as Neweomb was disposed to explain 
the entire disturbance—as due, namely, to the action 
of the family of relatively minute bodies round the 
sun, whose lustre forms what is called the zodiacal 
light. In fact, the scarch made for bodies near the 
sun was so close upon this occasion, and the circum- 
stances werc so favourable for the detection of such 
bodies if they exist, that we are compelled to reject 
the belief that any other planets could have been in 
view than tbe one sten by Watson. For he and 
Professor Hall examined the whole neighbourkood 
of the sun— Hall taking, it would seem, the eastern 
side, and Watson the western. 

_We are thus led to the conclusion, as nt least 
highly probable, that within the orbit of Mercury 
there is a planet far inferior to Mercury in volume 
and wass, travelling round the sun in about 24 days, 
at a distance of about 15 million miles. We find 
strong reason, also, for believing that the zodiacal 
light, which was seen during the late eclipse for tho 
first time, not only occupies an enormous disc-shaped 
region around the san, but is composed of matter, 
the aggregate mass of which probably exceeds three 
or four times that of Mercury. If we accept the 
latter inference, we may at tbe same time safely 
infer from theoretical considerations a relation which 
observations had hitherto left in doubt. The small 
bodies forming the zodiacal light must travel for 
the most part in planes nearly coincident with that 
of the path of Mercary, for if they did not, the 
position of the last-named plane would be affectod 

y their disturbing action, and no such effect can bo 
recognised. It will be manifest, we think, that 
astronomers will bave abundant matter for observa- 
tion during future total eclipses. The new planet 
must be seen several times before its orbit can be 
exactly determined, and doubtless Newcomb’s success 
in observing the zodiacal light during total eclipse 
will encourage others to make similar observations 
with even greater care on future occasions. 


IHE COMPOSITION AND WORKING OF 


ALLOTS.—III.“ 


Fluxes for Alloys. 


48 beat flux for alloys of copper and tin is res in. 

It should be added when the metals are almost 
melted. Another good flux is sal-ammonia. In 
using this flux the copper is usually melted first and 
the flux added. When it is in the mushy state, af ter 
the flux has been put in, the zinc and tin are then 
added. A good flux for old brass is common resin 
soap. It should be added in small lumps and stirred 
down into the metal when in the molten state. In 
forming alloys of different metals the molten metals 
should always he kept under a covering of black glass 
or pulverised charcoal to prevent oxidation. 


* From a sories of articles by Mr. E. Kink, published in 
the Iron Aye. 


Black Flux. 

Black flux, as it is commonly called, is composcd 
of 7 partas of crude tartar, 6 parts of saltpetre, 2 
parts of common bottle glass, and by some a small 
amount of calcined borax is added. These 
ingredients are first finely pounded and mixed 
together, and then gradually heated in an iron pot 
or Judie so as to burn them together. Care should 
be taken to not overheat the mixture, and as soon 
as it is thoroughly melted and mixed together it 
should be removed from the fire and allowed to cool. 
After it has cooled itis finely pulverised and sifted, 
and is then ready for use. It has a great affinity for 
moisture, and should be protected agaipst it by 
being placed in glass bottles, and the bottlea corked 
up until wanted for use. This is the most powerful 
flux that can be made. It is but little used in form- 
iug or fluxing alloys, but it is principally used by 
ussayers in assaying of different kinds of metallic 
ores. In these assays the quantity of black flux used 
varies according to the quality of the ores, but the 
amount generally used is about an equal amount of 
ore and flux. The ore is first roasted and then 
finely broken up and mixed with the flux, and the 
whole is then rapidly heated in a crucible, If the 
flux does not manke the slag sufficiently finid to allow 
the metal to settle, a small amount of calcined borax 
is added, which makes the slag more liquid, and per- 
mits tha metal to pass to the bottom of the crucible. 
The crucible is then removed from the fire and the 
mixture either poured from it or allowed io cool in 
it. After it has cooled the slag is knocked off with 
a bammer and a button of metal obtained. When 
using this flux the clay crucible, without either coal 
or plumbago, is preferred, for the flux is very hard 
on a crucible that contains either of these anbstanccs. 
Black flux is used by some foundry-men in melting 
the fine scrap sweepings from the floor, and dross 
and refuse from the crucible, by melting these in a 
crucible with black flux. They obtain considerable 
amounts of metal from them that would otherwise 
be lost. In melting this refuse with black flux the 
common clay crucible should always be used. 


Nature and Character of Alloys. 

Alloys of gold, silver and copper are generally 
superior in strength to any of the more fusible 
metals, and may be forged either when red-hot or 
cold. These three metals seem to unite in any pro- 
portions, and always form an alloy that is malleable 
when either hot or cold. Pure gold is but little 
used in the arts ; itis then too soft. It is generally 
alloyed with silver and copper, both to harden it and 
depreciate its value. Alloyed with copper, it forms 
gold of a red tint: with silver, it forms gold of a 
green tint; and alloyed with both copper and silver, 
it gives intermediate tints. Pure silver is but little 
usod alone; it is generally alloyed with a small 
amount of copper, which does not change its colour, 
and greatly improves its malleability and workivg 
qualities. When gold, silver, or copper aro alloyed 
with the more fusible motals--lead, tin, and zinco— 
the alloy is less malleable and ductile than alloys of 
gold, silver, and copper. They are extreme red- 
short, and when heated to redness they will fly to 
pieces under the hammer; and alloys of brass, bell 
meta!, &c., must be treated with precaution, and 
should never be taken out of the mould while red- 
hot. Alloys of 2 parts copper and 1 part sinc aro 
very soft and malleable, and may drawn by 
hammering or easily cut witb a file, but an alloy of 
1 part copper and 2 parts zino is as bard and brittle 
as glass, and may be easily pulverised. An alloy of 
2 parts copper and 1 t lead makes a soft, 
malleable metal, but is inferior to an alloy of copper 
and zine. In alloys of 1 part copper and 1 part lead 
the lead will ooze out in cooling. In alloys of 1 part 
copper and 2 parts lead the lead will not unite, but 
will sink to the bottom when cooling. Alloys of 6 
parts copper and 1 part tin make a very hard alloy, 
and the alloy gets harder and whiter the more tin is 
added. Alloys of tia and copper should not be too 
rapidly exposed to the air, for if a large percentage 
of tin is used it will strike to the surface and ooze 
out or make hard spots in the casting. Alloys of 
zinc and lead cannot be made without the addition 
of arsenic, unless the lead is alloyed in a very small 
quantity. Alloys of zino and tin are very hard and 
brittle, and are but little used alone. By the addi- 
tion of copper to alloys of these two metals, the alloy 
is rendered more malleable and soft. Arsenic makes 
all alloys hard and brittle, and is very dangerous to 
use. Itis seldom used except to impart fluidity to 
the very infusible metals. Alloys of lead and tin are 
very malleable and ductile when cold, but at a 
temperature of about 200° Fah. they lose the power 
of cohesion and are exceedingly brittle. The alloys 
of tin and lead partake of the general nature of these 
two metals. They are soft and malleablo when cold, 
even when a small amount of brittle antimony has 
been added. An alloy of 6 parts lead and l part 
antimony is very soft and malleable, but an alloy of 
A parts lead and 1 part antimony is very bard and 
brittle; and an alloy of 1 part lead and 1 part 


antimony is harder and more brittle than antimony. | 


Fusibility of Alloys. 


‘mixed. In forming fine alloys the alloy shoul 


the exception of mercury), owing to their chemical 
affinity being counteracted by the force of cohesion ; 
and in order to form combinations of them it is 
necessary to liquefy at least ene of them, in which 
case they will unite, provided they have a chemical 
affinity for each other; thus bell metal and brass is 
formed when pieces of tin or zinc are put into 
molten copper ; and in the formation ef alloys of this 
nature, where one of the metals is more fusible than 
the other, the less fusible metal should be fused first, 
and the more fusible metals added either in the 
molten or solid state. As the fusible metals are 
added the temperature of the alloy should be reduced 
to prevent oxidation or burning away of the fusible 
metals ; for this reason it is better to add the more 
fusible metals in the solid state, as by so doing the 
temperature of the metals is 3 Alloys are 
always more fusible than the less fusible metals of 
which they are composed, and in some cases are 
more fusible than the most fusible metal they con- 
tain, as is the case in alloys of tin, lead, and bismuth. 
Some founders, in order to have the metal thoroughly 
united, first fuso the metals together and cast them 
into ingots and remelt them for use; this practice is 
had, for in the after fusion there is always more or 
less of the more fusible metal burnt away; and it is 
hard to determine tho proportions of the alloy or to 
have any certainty as to the quality of the castings. 
In melting ingots or scrap alloys they should be 
fused as rapidly as possible, and at the lowest avail- 
able temperature so as to avoid oxidation. 

Somo of the metals are almost infusible, and 
when heated to the highest heat in a cracible they 
refuse to melt and become fluid, but any of the 
metals can be melted by combination with the morc 
fusible metals. Thus platinum, which is infusible 
with any ordinary heat, can be fused readily when 
combined with zinc, tin, or arsenic; this metal, by 
combination with arsenic, is rendered so fluid that 
it may be cast into any desired shape, and tho 
arscnic may then be evaporated by a mild heat, and 
leave the platinum, in its pure state, cast inte any 
desired shape. Nickel, which barely fuses alone, 
will enter into combination with copper, forming 
German silyer—an alloy that is more fusible than 
nickel, and less fusible than copper; this alloy is 
rendered the whiter, harder, and less fusible the more 
nickel is added. The less fusible metals, when fused 
in contact with the more fusible metals, seem to dis- 
solve in the fusible metals; rather than melt, tho 
sarface of the metal, is gradually washed down until 
the entire mass is dissolved or liquefied and reduced 
to the state of alloys. In forming alloys of brass, in 
furnaces where heat enough cannot be obtained to 
fuse the copper separately, the alloy may be formed 
by heating the copper to the highest heat, and then 
adding the zinc or tin in the molten state, so as not 
to reduce the temperature of the copper. 

In forming alloys with new metals it is usual to 
melt the leas fusible metals first, and then add tho 
more fusible metals and mix them by stirring them 
well together ; the rod used in stirring them should 
be heated to redness to prevent lowering the tempera- 
ture or chilling the metal. In mixing alloys for bells 
the alloy ehould be well stirred with an iron rod, 
well heated, in which case part of the iron is dis- 
solved and combines with the alloy and gives tho 
bell a better tone; but alloys of brass that are to bo 
turned or finished should never be stirred with an 
iron rod, for the iron dissolved from the rod will 
cause hard specks in the alloy if not thorou By 

e 
stirred with a rod of the loast fusible metal contained 
in the alloy, or with a wood stick; the wood stick, 
in many cases, is better than a metallic rod, for it 
causes the metal to boil slightly and unite mere 
thoroughly, but the wood stick cannot be used in a 
small crucible with only a small amount of metal. 
When alloys are made that contain only a very small 
quantity of a metal that is difficult to fuse, as in 
pewter, it is scarcely possible to throw into the 
melted tin the half per cent. of melted copper, with 
any certainty of the two metals being properly com- 
bined ; and in forming this alloy it is castomary to 
melt the copper in a crucible and then add to it two 
or three times its weight of melted tin; this dilutes 
the copper aud makes an alloy, called temper or 
hardening. This alloy is very fusible, is melted 
in an iron ladle, and is added to molten tin or lead, 
to give it the desired hardness and form pewter. 


SINGING TELEPHONE AT STEVENS 
INSTITUTE OF TECHNOLOGY." 


By HENRY Morron, PH.D., PRESIDENT. 


NUMBER of experiments bave been made at 

the Stevens Institute of Technology with tele- 
phones for singing and for speaking, which, while 
not of a nature to form a systematic research, have 
nevertheless, developed facts of sufficient interest to 
merit some record. These experiments were chicfly 
condueted during the summer holidays, by several 
students and graduates connected with the institute, 
under the direction of the present writer, and were 
carried on, in the first place, mainly with the view 
of developing a loud-sounding instrument to transmit 


In forming alloys of the different metals they do musical tones, and thus fitted for use in illustrating 


not combine with cach other in their solid ¿tate (with 


* From the Journal of the Franklin Institute. 
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public lectures on the subject. The gentlemen con- 
cerned in experiments were Messrs. Wm. E. 
Geyer, Henry A. Beckmeyer, and Brown Ayres. 
The point of departure was the oldest form of the 
singing telephone, described by Reiss in 1863, and 
consisting of a transmitting and a receiving instru- 
ment. This transmitter, used by Reiss, consisted of 
a mouthpiece like that of an ordinary speaking tube 
connected with a bor or chamber, one surface of 
which was provided with a large round aperture 
covered witha parchmentdiaphragm. To the centre 
of this diaphragm was attached a small plate of 
platinum, with a metallic connection, to a binding- 
post. Opposite this central point of the diaphragm 
was supported a screw, with a platinum point, adjust - 
able so as to touch the platinum plate on the diaphragm 
lightly when at rest. Ou singing into the mouthpiece 
the diaphragm was made to vibrate in unison with 
the note, and thus a corresponding intermittent 
current was transmitted to the receiving instrument. 

The receiving instrument employed by Reiss con- 


! 


sisted at first of a simple electro-magnet mounted on 


a resonant case, the sounds prodaced being simply 
due to the molecular changes in the soft iron bar of 
said magnet. Afterwards he used an electro-magnet, 
with a movable armature, whose vibrations then 
became the source of the sound. 

The transmitting instrament employed by us 
(shown in Fig. 1) was made in the shops of Messrs. 
Geo. Wale and Co., located in our building, and 
consisted of a truncated hollow brass oone, provided 
with aring slipping over its smaller end, by means of 
which a diaphragm of thin sheet rabber could be 
readily attached. To the centre of this diaphragm 


was attached a small circular piece of platinum 
foil, to which was soldered a very fine copper wire, 
whichled to a binding screw upon the base-board of the 
instrument. Opposits the diaphragm was a screw, 
with a platinum point, supported on a brass column, 
so as to touch lightly the platinum foil in the centre 
of the diaphragm. The baa of this celumn was 
also provided with a binding screw, to carry on the 
connection. 

„This apparatus being connected with a battery, it 
is evident that on singing into the cone vibrations 
corresponding to the note would occur in the dia- 
phragm, and these would in tura cause ruptures and 
renewals of contact corresponding in frequency 
between the platinum foil on the diaphragm and the 
point of the opposing wire. This was, in effect, 
nothing more than the transmitter of Reiss made 
more compact and adjustable. 

After numerous experiments with otber plans, 
which operated with greater or less success, the 
following arrangement was made by Mr. Geyer, with 
much better results than any we bad obtained before: 
An ordinary U-shaped electro-magnet, abont three 
inches long, wound with coarse wire, so as to have 
only about two ohms resistance, was supportəd with 
its limbs vertical and the ends of its poles turned 
upwards. On each pole was laid a narrow thread of 
soft indiarubber. Upon these again rested an 


ordinary armature cemented to the resonant case of 
an oliau barp. 

The intermittent current here uced vibrations 
by fluctuations in the attraction between the magnet 


and armature, the neces resilient force being 
supplied by the lines of rabber on the face of the 
magnet. ith thie instrument the sound produced 
was loud enough to be heard over a large room. 


For greater convenience, however, the magnet was 
supported in a horizontal position, thin rubber 
bands, such as are used for filing papers, being 
stretched on it, so as to cross the face of each pole. 
The armatare was attached to the bridge of a guitar, 
which in its turn was hung from an upright stand, 
so as to have the armatare rest against the poles of 
the magnet. 

This gave to the whole apparatas an elegant ap- 
pearance, aud produced a very striking effect in its 
use, as the guitar could be hung on its support with- 
out any special care or adjustment, and would then 
immediately begin to sound out the tune which was 
being transmitted from the other end of the line. 

Sueh an instrument was fitted up for a concert 
troupe, who have been travelling over the country 
for some months past, and has given, we hear, entire 
satisfaction, exhibitions having been made with it in 
rome of the 
buildings. 

In the course of some experiments which he made 
during the summer Mr. Ayres found that a tele- 
ptone—made after the pattern of those used by Mr. 
Grabam Bell at his lectures in New York last 
spring, and consisting of a permanent magnet with 
soft iron pins attached to its poles, these being sur- 
rounded with coils of fine wire, and having opposite 
to them a diso of sheet-iron about six inches in dia- 
meter —made an unexpectedly good reeeiver for a 
current transmitted by such a Reiss transmitter as 
wo have described. 

An application of this was soon made to what we 
may call the guitar receiver“ (see Fig. 2), by Mr. 
Beckmeyer, who, securing the guitar firmly in an 
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erect position, brought a large permanent U- magnet. 
with soft iron pins and fine wire coils, very close to 
the armature which was attached to the guitar. 
The instrument so arranged was found to give a 
louder sound, and to operate more easily than the 
previous one. The battery used in all these experi- 
ments consisted of six Léclanché cells of the usual 
kind supplied by the Lécblanché Battery Company, 
40, West 18th-street, N. Y. 
Ie struck the present writer as a very remarkable 
circumstance, that effects 80 nearly alike should be 
obtained under such different conditions as were here 
present. Thus, in what may be distinguished as Mr. 
Geyer’s telephone, the resistance of the magnet was 
only about 3 ohms; while in what we may call Mr. 
Beckmeyer’s arrangement it was abeut 200 ohms. 
A series of experiments, carried on at his sugges- 
tion, also showed that the excellence of effect in 
loudness and range of tone did not depend upon the 
mere strength of the magnetic attraction, but might 
be grentest when that was least, and that the sup- 
pression of the extra current by the use of a con- 
denser seriously impaired the effect of the apparatus. 
This seemed to indicate that currents of high in- 
tensity, such as the extca current or an induced cur- 
rent, might be of special efficiency. 
Such, indeed, proved to be the case. The battery 
current, interrupted by the tranamitter, was passed 
through the primary of a small induction coil, and 


the secondary circuit of the same was then con- 
zeera with the line in which the guitar receiver was 


p . 

Under these ciroumstances the resulta obtained 
were very excellent, the sonnds produced being quite 
as loud as those from the battery current. 

There was alao another advantage in this arrange- 


largest concert-rooms and other public | gr 


meot—namely, that lines of very high resistance 
could be interposed, and thus the induced current 
could pass, for example, through the bodies of 
several persons, and yet produce load music in the 
guitar. This mabes a very striking lecture illustra- 
tion or experiment. 

Though reached independently by the course of 
reasoning and experiment here noted, no claim of 
origioality is made in this connection, for one of Mr. 
E. Gray's patents covers the use of an induced cur- 
rent witt an electro-magnet and armatore attached 
to a sounding board. A further practical improve- 
ment was made in the transmitter at the suggestion 
of Mr. Ayres, by substituting thick letter paper for 
the sheet-rubber diaphragm. This greatly increased 
the range of action of this part of the apparatus, and 
thus facilitated its adjustment, and made tbe 
certainty of its action on all oocasions mach 


eater. 

Another matter of practical importance was seen 
to be a convenient and portable battery, sufficiently 
constant to operate the apparatus for the time of 
ordinary experiments, without unnecessary bulk and 
weight. To meet this requirement the present 
writer designed the following arrangement :—Ten 
glass specimen tubes, 14 in. by 4in.—in other words, 
large test tubes, flat at the bottom, and with heavy 
glass rings at the top, are set in holes bored in a 
strip of wood s8 against a flat piece of thin 
board, Sin. by 12in. At the upper part of this board 
are attached two staples of brass, into which drops 
the ends of a bar of wood. On the bar are fastened, 
by a aingle screw each, seven rectangular pieces of 
sheet brass. Each one of these, except the terminal 
one, holds, by simple pressure, a wire connected 
with an element of carbon or sinc on either side. 
These elements dip appropriately in the tubes. The 
terminal plates of brass hold only one wire each, 
and close the end connections by contact with the 
staples, each of which has a binding-screw in its 
lower part. . 

A very cheap, compact, and yet efficient battery 
is thus produced. For exciting fluid a strong solu- 
tien of Glauber salt will answer very well, so will 
one of sal-ammoniac ; both of these are entirely non- 
corrosive and harmlese if spilled. Dilate sulphuric 
acid produces more energetic effects, but even the 
neutral solutions will produce all the force necessary 
to fill the largest lecture-room with sound from the 


guitar. 


A SIMPLE PHONOGRAPH.* 
p simple instrument shown in perspective in 
Fig. 1, in section in Fig. 2, avd in plan in 

Fig. 3, consista of a monthpiece, A, to which is 
attached a thin ferrotype plate diapbregm, B, 
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means of eet wax or cement. Upon the outer 
faco of the diaphragm and at opposite edges there 
are guides, C D, for receiving the wooden strip, F. 
These guides present only a slight bearing surface to 
the strip. The guide, D, is rounded to receive the 
spring, E, which is secured to it by two screwa, by 
which also the spring is adjusted, so as to bear with 
more or less force on the small rubber block which 
rests upon the centre of the diaphragm. A needle, 
which is sharpened like a leather sewing-needle or 
awl, is soldered to the spring, and is located directly 
opposite the centre of the diaphragm. The guides, 
C D, are placed so that the median line of the 
atrip, F, is at one side of the needle. The strip, F, 
has four slight longitudinal grooves, two on each 
side, which are made with an ordinary carpenter’s 
gauge. These grooves are located so that when 
the strip is moved through the guides, one or the 
other of them will pass over the needle. A piece of 
beeswax is rubbed over the sides of the strip to 
give it an adhesive coating for receiving the foil used 
in recording the sounds. 


From the Scientific American. 
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The foil, which should be rather heavy, must be 
cut inte strips wide enough to extend beyond the 
grooves in the wooden strip. The foil is laid on the 
wooden strip and burnished down with the thumb- 
nail, so that it will adhere. The strip thus prepared 
is placed in the guides, C D, and the needle is ad- 
justed so that it indents the foil slightly as the stick 
is moved along. 

By talking in the mouthpiece, and at the same 
time moving tbe strip along with a smooth steady 
motion, the sounds are recorded on tbe foil. By 
passing the strip again through the guides, so that 
the needle traverses the same groove, and applying 
to the mouthpiece a paper funnel or resonator, the 
sounds or words spoken into the instrument will be 
reproduced. It is even possible to record the sounds 
on a plain strip of wood so that they may be re- 
produced. | 


BRITISH ASSOCIATION. 


— on on Sl 


ABSTRACTS OF PAPERS, &c. 
Insect Fertilisation of Flowers. 


Mr. Alex. Wilson, M.A., B.Sc., Glasgow, read a 
paper on the association of an inconspicuous corolla 
with proterogynons dichogamy in insect fertilised 
flowers.” There is a class of flowers represented b 
the common figwort (Scrophularia nodosa) whic 
are shown, by their secreting nectar and emitting 
odours, to be dependent on the visits of insects for 
their fertilisation and not on the wind, and yet they 
do not possess a conspicuous coloured or marked 
corolla for the guidance of insects to the flowers. 
Moreover, the flowers are in them not toge- 
ther to gain additional conspicuousness as in highly 
coloured flowers like heaths, foxglove, gladiolus, &. 
Highly coloured conspicuous flowers are usually pro- 
teranthous—7 e., the anthers are matured before the 
stigma, and as flowers are usually developed from 
below upwards, it follows that in any given plant 
the lower flowers have shed their pollen and 
have their stigmas ready to receive it by the time 
the upper flowers are beginning to shed their pollen. 
In this inconspicuous class, on the other hand, the 
lower flowers will be in the second or male stage 
when the upper flowers are as yet in the younger or 
female stage. Now it is clear that an insect visiting 
such flowers must adhere to the habit of the bees, 
which invariably begins at the lowest flower on a 
talk and upwards, taking each flower in regu- 
lar succession. By this means itinvariably enters first 
a female flower, and there deposits the pollen it brings 
with it from another plant. Were the bee to reverse 
this order the whole elaborate salir basing of many 

lasts for cross-fertilisation would be upset, for the 
would simply transfer pollen from the uppor male 
flowers and deposit it on the lower female ones. This 
would be fertilisation by flowers of the same plant, 
and this Mr. Darwin has shown to be little or no 


better than self-fertilisation. In the case of the in- 
conspicuous flowers, where the opposite condition 
obtains, a bee would frustrate fertilisation by 
adhering to its ordinary ascending habit. Mr. 
Wilson’s observations ofa wasp visiting these plants 
indicate that the wasp ins at the top flower and 
proceeds downwards—eo that they are adapted speci- 
ally to such insects, and as wasps are generally pre- 
datory in their habits, and not entirely vegetable 
feeders, as bees are, it is probable that, like other 
carnivorous creatures, their perceptions of vision 
and scent are keener ; hence wasps can probably find 
these obscure flowers quite as easily as a bee can a 
- highly-coloured one. The plant, therefore, finds that 
the material can be more economically ntilised than 
in the production of a coloured corolla just as in the 
case of self-fertile cleistogamic flowers. 


The Steering of Screw Steamers. 


Professor Osborne Reynolds, F.R.S., read the 
report of the committee appointed to consider the 
effect of propellers on the steering of vessels. - The 
distance required by a screw steamer to bring her- 
self to rest from full speed by the reverse of her 
screw was almost independent of the power of the 
engines, but depended on the size and build of the 
ship, and generally lay between 4 and 6 times the 
ship’s length. A screw steamer at full speed re- 
quired five lengthe in which to stop herself, bnt b 
using the rudder she should be able to turn herself 
through a quadrant without having advanced five 
lengths in her ori direction. In the case of the 
Kurfürst and the König Wilhelm there were two 
vessels in first-class condition, sailing on a clear 
day, in the position prescribed by the whole wisdom 
of the German navy. One of them found it neces- 
sary to manœuvre a little, and in doing so found 
herself out of position. She reversed her screw, all 
command of her was lost, and she followed her own 
unguided way right into the ribs of ber consort. 
Lamentable as the accident was, it would have been 
some consolation had it been taken as a lesson; 
but so far from this being done, we find what 
appears as the cause of the accident—namely, the 
reversal of the screw—commended by the German 


navy. 
Wind Power. 

Mr. J. Price read a paper On the Use of Wind. 
Power for Raising Water, and the Disposal of 
Sewage and Drainage, with Special Reference to 
Ireland.“ The average force exerted by the wind 


all over Ireland equalled 360 million borse power. 
Wind.engines are now made which are self-acting, so 
as to provide against the effects of storms. Small 
towns and villages had not the means of bringing 
water from a distance, and might be supplied by 
deep wells and pumps worked by wind-engines ata 
very low cost. The same force might also be 

for the removal of sewage from small towns by the 
infiltration process. A 1 horse-power wind- engine 
would suffice to keep 100 acres of land drained. The 
same power might with advantage be employed in 
the drainage of bogs and the manufacture of peat. 
He believed that if Ireland were fully drained and 
properly tilled the climate of that éoantey would rank 
equal to that of England for the production of 
cereals, Mr. Bramwell said it would be advan- 
tageous for manufacturers and others using steam- 
power to provide windmills which could be used 
whenever the wind was strong enough in relief of the 
steam-power. The Margate Waterworks had beth 
a steam-engine anda windmill. The President (Mr. 
Easton) did not think there would be any difficult 
in connecting both the steam-engine and the wind- 
mill with the machinery. 


The Adulteration Act and the Milk-Sellers. 


Mr. E. H. Cook contributed a paper on The 
Adulteration Act in so far as it Relates to the Pro- 
eecution of Milk-Sellers.’"» More prosecutions of 
milk-sellers have occurred than of any other vendors, 
and, he feared they must add, more unsatisfactory 
decisions were given tbau in other prosecutions. 
Instances had occu in which innocent milk- 
sellers had been fined for selling a pure article, and 
in very many cases they might be sure the fraudulent 
dealer had gone unpunished. Milk was a substance 
which varied greatly in quality. Asa result of four 
years’ experience it appeared to him that milk was 
subject to four kinds of adulteration—a variation 
owing to the food, a variation owing to the season, 
a variation owing to the animal, and a variation 
owing to the health. The best milk was given by 
those cows which were fed on grass, and the botter 
the grass—other things equal—the richer the milk. 
Grains largely increased the quantity, but diminished 
the quani of the article. at the quantity of milk 
yielded by the same cow varied at different seasons 
of the year was well known, and tbe quality also 
varied considerably. Generally speaking milk was 
richer in summer, se the milk-producing arti- 
cles were then available for food; but tho-variation 
with the season, he was inclined to think, was more 
due to the time of calving than to the alternation of 
summer and winter. Some cows gave better milk 
than others. If, then, milk was subject to these 
natural variations how were they to decide upon its 
sophistication? By adopting as their s of 
pure milk the lowest percentage of solids not fat 
which it had ever been found to contain. This was 
the principle which was adopted by most analysts, 
bat was open to objections—one bemg the fact that 
by the Adulteration Act the analyst was to fix the 
percentage himself, and it vari ln order that 
justice might be done, fraud detected, and the dig- 
nity of the chemist maintained, it was n 
remedy that unsatisfactory state of things. y 
one method appeared to offer a chance of success. 
Briefly, that was to buy and sell milk by quality, 
instead of by quantity. One method of introducing 
the practice would be to divide the milk into two 
qualities—first and second - the power to include all 
milks containing 12 per cent. of solids, and 9 per 
cent. of solids not fat, and to be sold at, say, 4d. 
per quart ; and the latter end to include milks con- 
taining less than 12 per cent. of solida, or 9 per cent. 
of solids not fat. The vendor thus selling acco 
to quality no unjust prosecution would arise; but a 
ready means of testing the quality.—Dr. Cameron 
city analyst, said he made a special study o 
milk, and had analysed since 1862 many thousands 
of samples. He never known a case in which 
the result of the mixed milk of a herd of cows had 
fallen below 11°5 per cent. He had made analyses 
of milk in bandreds of cases in which successful pro- 
secutions had followed, and in all of which it was in 
the power of the person charged with the offence to 
have the milk analysed by the Somerset Heuse 
analyst; but in no case had they elected to do so, 
which he looked on as an admission of their guilt. 
The great difficulty an analyst had to contend against 
was when the, milk was poor in fats, or the deficiency 
might be attributed either to the milk having been 
skimmed,, or to the first milk of the cow being sold 
instead of the whole milk. The milk first drawn 
from the cow was v poor in fats, whilst 
the last portion was rich in fats, and it was a 
common practice to sell the first milk as the whole 
milk, and the strippings or the milk last drawn as 
cream, or to keep the strippings to make butter. It 
was a more serious offence to sell, or offer for sale, 
skim as whole milk, than to sell watered milk, for 
the former was relatively destitute of the most valu- 
able ingredient of milk—namely, the fats. 


Action of Chlorine on the Nitro-Prussides. 


Dr. E. M. Davy, A.M., read a paper On the 
Action of Chlorine on the Nitro-Prussides.“ It is 
stated in the different standard works on chemisty 
that chlorine excites or has no action on the nitro- 

russides or nitroferri-cyanides, but be (Dr. Davy) 
bad ascertained that such was not the case —at least, 
as regarded several of those compounds which he 
bad made the subject of investigation, for he found 
that some were immediately. others, after long 


exposure, more or less acted on by that substance 
even where they were excluded from the light. When. 
however, they were subject to the combined action of 
chlorine and the snn’s rays they were soon decom- 
posed. The following nitro-prussides—viz., those of 
potassium, sodium, barium, calciam, zinc, iron, and 
silver —were found to be thus decomposed when 
exposed to the conjoint action of chlorine and sun- 
light, and it was probable that other nitro-prussides 
would be similarly affected. The only one, how- 
ever, which he (Dr. Davy) had observed resisting 
this action was that of copper, which had remained 
apparently unaffected after some weeks’ exposure 
to its influence. 


The Supposed Radiolarians and Diato- 
macew of the Coal Measures. 


Prof. Williamson read a paper on thia subject. 
He called attention to the Traquaris of Mr. 
Carruthers, found in the lower coal measures of 
Lancashire and Yorkshire, which small spherical 
objects that observer believed to be Radiolarians 
like those still living in existing seas. The author 
showed that the radiating projections with which 
these spheres are surrounded were not silicious 
spines like those of the Radiolariss, but extensions 
of a continuous membrane which inclosed the entire 
organism, and which, therefore, could not have the 
spicular nature attributed to them. He then de- 
monstrated that within this external membrane is a 
second inner one, which latter is fitted with 
numerous small vegetable cells like those shown to 
exist in the interior of fossil spores aud reproductive 
cryptogamons eapsules found in the same beds as 
those which furnish the Traquaris. These con- 
ditions are so different from those existing in au 
known recent species of Radiolaris as to lead Prof. 
Williamson to reject the idea of their Radiolarian 
character. Their close organic resemblance to some 
obviously vegetable conceptacles found in the same 
coal measures suggest that the Traquaris are also 
vegetable structures. The mountain limestone 
deposits of some British localities contain a vast 
multitude of minute calcareous organisms which 
some observers re as Radiolarians. These 
structures, however, seem to exhibit no satisfactory 
evidence of being so. In -the first place, these 
organisms are now calcareous instead of silicious. 
It bean suggested that their silicious elements 
were removed and replaced by carbouate of lime, but 
this appears to be most improbable. Prof. Roscoe 
and Prof. Schorlemmer agree in_stating that they 
would require overwhelming evidence before they 
would be prepared to accept such an explanation of 
the present condition of these objects, or of the fact 
of the substitution of carbonate of lime for silica, 
that sueh an explanation renders necessary. Count 
Castracane has published an account of a process by 
which he reduced numerous specimens of coals to very 
minute quantities of coal-ash, and has stated that he 
found in these ashes numerous marine and freshwater 
diatomacem. Prof. Roscoe kindly allowed’ one of 
his ablest assistants in his laboratory at Owen’s 

to prepare analyses of a number of coals 


College 
to 3 to Count Castracane’s method. The 


residual ashes of these preparations have been tested 
microscopically by Prof. Williamson, and in no one 
of them can a trace of a diatom be found. Beyond 
stating the fact, he is wholly unable to account for 
the discrepancy between his results and those of the 
Italian observer. So far as his present observa- 
tions go, he finds himself compellei to conclude that 
we have no proof of the existence of Radiolarians or 
of diatomaces in the British carboniferons rocks. 


The Extinction of the Mammoth in Siberia. 


Mr. H. H. Howarth, F.S.A., read a paper upon this 
subject, the principal object of which was to deal with 
the difficulties that surround the explanation as to 
the mode in which the animal became extinct. He 
said the theories hitherto propounded as to the 
extinction of the mammoth in Siberia were that it 
lived in the central parts of Central Asia, and that 
the carcases were floated down the large rivers in 
that territory to the sites where the remains were 
now found. is theory may now, however, be said 
to be extinct. The examination of the stomach 
showed that the mammoth lived on larch or birch 
trees growing at the verge of woods, near which the 
remains of the animals were found, and their position 
showed that they had not wandered far when they 
were entombed. After looking at the problem from 
every side, he had come to the conclusion that there 
had been a sudden and violent change of climate in 
Siberia which had frozen the previously soft ground, 
and had also preserved the mammoths as in a huge 
meat safe. Although the mammoth had even origi- 
nally lived in the place where he was now found, it 
was impossible that he could live there now, owing 
to the absence in that part of the food which would 
be necessary to sustain him. Sach trees as he used 
to live on were only now found about 500 miles from 
the spot where his remains were discovered. The 
natural corollary that followed from this theory was, 
that something similar must be postulated with 
regard to other regions. The conditions in which 
the elephant was found in Siberia were precisely 
similar to those in which it was found in the north- 
western part of Russian-America, and precisely tho 
same as those in the Great Lakes, where the 
mammoth itself was found, and it could not, there- 
fore, be doubted that the mammoth lived in Earope 
and America with the same food and surroundings 
as it did in Siberia. 
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Prof. Leith Adams gave it as bis opinion that the 
extinction of the mammoth, like the extinction of 
many other animals, was not easily accounted 
for; but the interpolation of a cold period might 
very probably have been thecause. From the thick- 
ness of the coat of the mammoth it could have 
survived a climate such as Canada, but he could well 
imagine that in a climate like that of northern 
Siberia it could not survive. It was rather curious, 
however, that the whole of them should have been 
swopt away, and that they should not be drifted 
further south, where the climate was more congenial. 
He instanced the case of the Irish elk, 200 skulls of 
which were found in the Wicklow mountains in a 
moss a quarter of a mile long and about 200 yards 
broad, and which animals must have been subject to 
frequent accidents, such as sudden inundations. 
Some such fate might have befallon the mammoths. 


Electric Light. 


Mr. J. W. Shoolbred read a paper On Electric 
Lighting,” in which he contended that electric light- 
ing was in time destined to supersede the nse of gas. 
—The President said that electric light was still in 
its infancy, and that any information with reference 
to it was ex ingly valuable—Mr. J. R. Wigham 
said nothing had yet transpired to render them 
apprehensive that the present gas system would be 
superseded by electric light, and he thought they 
were a long way from bringing electric light into 
their private hoùses.— Mr. Briggs (Washington, 
U.S.) stated that clectric light was used in the House 
of Representatives at Washington, and in the rail- 
VAY etaton at Pbiladelphia, and the cost was found 
to be much ander that of gas. Infact, in the latter 
case, the cost was only 1-34 that of gas. In the course 
of time he believed the difficulties of electric lighting 
would be overcome.—Mr. Denny Lane said he was 
greatly interested in gas property. He had been in- 
formed that a number of gas managers bad gone to 
Paris for the purpose of investigating tho cost of 
electric light as compared with gas. The result of 
that investigation was that the cost of electric light 
would be enormous as compared with the —in 
fact, that it would cost abont a thousand-fold more 
than gas. He had been able to obtain the opinion 
of Dr. Siemens on the subject, and that opinion was 
most valuable, as coming from so celebrated a prac- 
tical scientist. Dr. Siemens observed to him that 
gas and electric light had two separate circles to 
move in, and these circles would rarely if ever coin- 


cide. 
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Official Paper.— Prof; Reuleaux recently gave a 
discourse before a commercial meeting at Leipsio, 
upon the character of the paper employed in the 
public offices, which he regarded as a striking 
evidence that the giving of contracts to the lowest 
bidder exerts an injurious influence. The paper 
which is now delivered consists almost entirely of 
wood, and in the course of ten or fifteen years we 
may reasonably anticipate that the official records, 
which are of the greatest impertance to our fami- 
lies, will be destroyed through the natural processes 
of decay. Such a serious evil would seem almost 
incredible if it was not sustained by weighty evi- 
dence, But as long as our officials hold to their 
present course, and so long as they buy only what 
is cheapest, and what, as a necessary consequence, is 
also = we have no right to anticipate any improve- 
ment. ; 


Formation of Whirlwinds.—In Hebert’s recent 
communications to the French Academy he has laid 
special stress upon the influence of the land configu- 
rations, and especially of the mountains and valleys, 
upon the great movements of the atmosphere. 0 
comes to the conclusion that all the cyclones which 
visit Europe from the Atlantic Ocean originate in 
the American mountains. Many years ago Pro- 
fessor Henry indicated the region of. the Saskatcha- 
wan as a prominent cradle of storms. More recent 
communications to the American Philosophical 
Society, based partly upen the observations of the 
Signal Service Bureau, and partly upon special 
meteorological records at San Francisco and at Bar- 
badoes, have shown that there are two other impor- 


tant centres of extensive atmospheric disturbance—-. 


one in the neighbourhood of Colorado, and another 
in the West India islands.—Journal of Franklin 
Institute, 


Indian Punkahs.— The Hon. R. Charles Parsons 
and Captain Palliser, late 7th Hussars, have, we are 
informed, solved the difficulty of moving punkahs 
by machinery. The motive power is compressed 
air, which can be carried into bedrooms and offices 
in tbe same manner as gas is conveyed. By simply 
turning a cock the compressed air enters a little 
machine hung to the wall, which then pulls and 
pushes the punkahs. The air is compressed by a 
steam-engine, from which the punkahs can be 
worked more than a mile away. This system has 
heen recommended by the authorities in England to 
the Government of India for barracks and hospi- 
tals. The cost of pulling pnnkahs for our soldiers 
during the bot season of 1877 was £47,000. It is 


maintained that compressed air can do this work 


cheaper and better than coolics. In addition to this 
improvement the Hon. Charles Parsons has con- 
tributed a simple and ingenious little compressed 
air engine, which pumps out the foul air when 
placed in the ceiling of a barrack-room, hospital 
room, or court of law. ; 


SCIENTIFIC NEWS. 


— — 


HERE seems to be no doubt now that the 
unknown body discovered by Prof. Wat- 
son during the recent eclipse observations is 
an intra-mercurial planet. Mr. Swift, of 
Rochester, saw the “ planet at Denver about 
one minute after totality, when two stars 
caught his eye, which by estimation were about 
three degrees south-west of the sun. He saw 
them twice, and says that they were both of 
the fifth magnitude. The stars were about 
eight minutes apart, and one he recognised as 
theta Cancri. Mr. Swift has no doubt that 
the unknown star is an intra-mercurial planct, 
and is inclined to believe that there is more 
than one. 


The recent secessions from the Royal Arsenal, 
Woolwich, appear to have had a beneficial 
result on the positions of the present workers. 
The Secretary of State for War has awarded 
very acceptable gratuities to two officials who 
have effected considerable improvements in 
torpedoes, but until the real workers receive 
both position and pay there is still a possibility 
that Herr Krupp or some other foreigner will 
discover ability and employ it for his ad- 
vantage. 

The past month of August must be noted as 
a memorable one in a long term of years. The 
returns are not yet completed, but it is certain 
that it was the rainiest August we have had 
for along time, and Mr. Plant, writing from 
the neighbourhood of Birmingham, tells us that 
he registered more rain last month than in any 
month of any year since 1852. The average 
annual fall at his station is 30in., or 24in. per 


Rhode Island, for the purpose of biological 
research. It is replete with every appliance 
and convenience that can be suggested for the 
benefit of the investigators. 


The accident at Sittingbourne last Saturday is 
the latest of a now long series due entirely to 
the crass stupidity of a system which permits 
of shunting operations while signals are 
actually set for trains to pass at high speed. 
It is not intended to foul the main line, of 
course, but somehow trucks get in the way. 
As a matter of £ s. d., what do the companies 
save by a system that almost invites disaster P 
Five minutes’ delay in 5 goods and 
the accident would not have happened; five 
minutes’ interval between the shunting and the 
approach of the fast train and there would 
have been time to signal the latter and stop it. 


On one of the principal railroads in Prussia 
the embankments have been planted with the 
white willows used for basket-making (Salix 
viminalis and S. triandra). If the ground is 
dry the cuttings should be deeply inserted; 
they will then put out roots in all directions, 
and bind the embankment together. Besides 
the improvement in appearance, the withies 
thus produced would fetch a good price in any 
town where basket-making is carried on. 


Prof. Zeller has suoceeded Helmholtz in the 
rectorship of the Berlin University. 


Before leaving Europe, to attempt the 
North-East Passage, Prof. Nordenskjöld sent 
to the Paris Academy of Sciences an account 
of a new mineral recently found in Swe- 
den, named Thaumasite. It has been met 
with in (1) specimens brought by Prof. 
Nordenskjöld from the Gustav and Carlsberg 


month, but in August he registered 74in., Or | mines, or the Bjelke mine at Areskustan, in 
rather more than a quarter of the yearly | 1959; (2) specimens of an old Swedish collec- 


quantity in one month. 


The zoological collections made by Signor 
d’Albertis in his expeditions to New Guinea, 
having been declined by the British Museum, 
were sold to the Marquis G. Doria, of Genoa, 
and will probably be depesited in the museum 
founded by the marquis in that city. 


Mr. Swinhoe’s collection of CHinese birds 
was also declined by the British Museum. The 
refusal of these offers is probably due to the 
fact that the natural history collections are 
about to be moved to South Kensington. 


Referring to our note on p. 626. The Micro- 
phone,” Mr. Wiesendanger informs us that he 
devised several forms of telephonic receivers 
without magnets many months ago, and he 
claims whatever merit there may be in priority 
of discovery. 


Messrs. Leffel, the well-known turbine- 
makers, referring to our note on p. 520, 
announcing an improvement of the type-writer 
by a Russian inventor, forward a letter from 
their New York house, written with a type- 
writer employing both capitals and small 
letters. They have had it in use for some time, 
so that the Russian was anticipated. g 


At a spot a few miles from Barnsley the 
thick or Barnsley seam has been reached on 
the estate of Mr. Allott at a depth of 635 
yards. The find is taken as evidence thata 
well-known and valuable bed of coal exists in 
the largest unworked coal-field of the Weat 
Riding. The shaft is the deepest in South 
Yorkshire, and the thickness of the bed is 
about 8ft. 


The Museum of Comparative Zoology at 
Cambridge, Mass., familiarly known as Agassiz’s 
Museum, is adding to its already large build- 
ing another section. The interior dimensions 
are about 40ft. x 6Oft. The basement is in- 
tended to be used for spirit vaults and working 
rooms. Both rooms on the ground floor, with 
their galleries, will probably be devoted to 
general paleontology. In the second story one 
room and its gallery will contain collections 
illustrating the existing faunæ of Europe, and 
the other faunal collections from Asia and 
Africa. The attic will, as usual, be set apart 
for the storage of skeletons and other dry 
specimens. It is intended, if possible, to get 
the addition under cover this year, and to 
finish it next. 


Prof. Agassiz hag also finished the erection 
of an establishment, near his house at Newport, 


tion from the same mines 100 years ago, by M. 
Polheimer, mining engineer; (3) other speci- 
mens brought from the eame mines this year, 
at Prof. Nordenskjéid’s request, after the 
analysis of Nos. 1 and 2 had shown the strange 
composition of the substance, which contains at 
once silicic acid, carbonic acid, and sulphuric 
acid. The microscopical analysis shows that 
the mineral is a genuine new species, and not 
a mixture. 


Cremation becomes optional in Gotha on the 
lst of October, and a building has been erected 
for the purpose. 


The electric light is about to be tried on the 
Copenhagen forts, and will light up a large 
expanse of the Sound. 


In his speech at a dinner given to him at 
Paris Prof. Haeckel sed gratification at 
the progress of evolutionist ideas among 
French men of science, and remarked that pro- 
fessors and preachers who ridiculed man’s 
descent from the ape unwittingly furnished 
the prcof of it, their pride and childish vanity 
being foibles which might have been bequeathed 
by the ape. 


The Norwegian scientific Arctic ition 
returned with the steamer Véringen to ‘Tromsée 
on the 26th of August. The expedition left 
Hammerfest on the 28th of July for the last 
time. Rich tusk fisheries were discovered on 
the coast. On the 5th of August the expedition 
reached the south cape of Spitzbergen, and the 
polar stream and the ice boundary to the north- 
west on the 8th of August. On the 14th of 
August the expedition was in the 80th degree 
northern latitude, and anchored next day off 
the so-called Norwegian island of northern 
Spitzbergen. On the 17th and 18th it pro- 
ceeded by way of Smeerenberg to Magdalene 
Bay, thence to Advent Bay, where charts were 
taken. Professor Mohn, one of the leaders 
of the expedition, telegraphs that the plan 
of the expedition has been completely carried 
out in the time fixed, and that the scientific 
results are exceedingly rich. 


The Month’s Rainfall.— Mr. J. H. Steward 
writes:—The past month having been somewhat 
remarkable for storms and heavy rains, an account of 
the rainfall registered by me during the month may 
be interesting to some of your readers. Rain fell on 
19 days out of the 31, and the total amount from the 
Ist to the 3lst inclusive was 5°62in. The average 
e month for the preceding twelve months 
was 2 ˙10in. 
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LETTERS TO THE EDITOR. 


— ——— 


[ We do not hold ourselves responsible for the opinions of 


our correspondents. The Editor respectfully requests that ati 
communications should be drawn wp as briefly as possible, } 

AU communications should be addressed to the Editor of the 
ot Mxcuanio, 31, Tavistock-strest, Covent-garden, 

An Cheques and Pest-ofice Orders to be made Payabdl. to 
J. PASSMORE EDWARDS. 

„ In order to facilitate reference, Correspondents, when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which tt appears. 

“TI would have everyone write what 
much as he knows, but no more 
only, but in all other subjects: 1 
have some particular knowl 
nature of such a person or m 


he knows, and as 
and that not in this 
or such a n may 
and experience of the 
a fountain, that as to 


other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of phyxicks: a vice 
from whence great inconvenienves derive their original.” 
—Moniaigne’s Essays. 

— E a a 


SEPARATION OF THE PLANETS 
FROM THE SUN. 


(14778. —In the EnaLisH MecHantic for July 26, 
1878, W. G. P.” takes exception, in letter 14644, 
p. 501, to the hypothesis that the planets have been 
„ separated from the solar mass.“ In reply permit 
me to say— 

_1. The fact that all the planets move in the same 
direction with the sun’s rotation, and nearly in the 
same plane, cannot be the result of chance. 

2. Thereis now no material connection between the 
bodies of the solar system which could have caused 
the common direction of their motions. 

3. Hither, therefore, the sun and the 197 known 
planets which revolve around him were each started 
in the same direction by a separate impulse from the 
Creator, or an original connection between them un- 
doubtedly existed. With those who adopt the former 
alternative I shall undertake no discussign. If the 
latter be trne, then the planets have been “ separated 
from the solar mase, either in the mode suggested 
by Laplace, or in some other not yet understood. 

4. The mathematical objection to the rebular bypo- 
thesis is doubtless familiar to all who have carefully 
considered the subject. If the variation of density 
from centre to surface was the same at the assumed 
epoch of the earth’s separation as at present, then 
indeed it may fairly be said that the hypothesis 
breaks down.” But this has not only never been 
proved, but it is in itself altogether improbable, 

I have elsewhere stated that the facts of observa- 
tion seem to demand a modification of the nebular 
hypothesis, as generally held. No reason has ever 
been assigned why the solar nebula should not have 
abandoned rings at distances intermediate between 
the present orbits of the planets. On the contrary, 
it seems higbly probable that, after reaching the 
poist ab which gravity was counterbalanced by the 
centrifugal force arising from the rotation of the 
contracting spheroid, a continuous succession of 
narrow rings would be thrown off in close proximity 
to each other, and revolving in different periods ac- 
cording to Kepler's third law. It would seem, more- 
over, as shown by Mr. Trowbridge,* that the solar 
nebula during the process of ring formation was very 
oblate, and also much condensed at the centre. 


: Daniel Kirkwood. 
Bloomington, Indiana, U.S.A., Aug. 13. 


METEOR. 


(14779.}—Ava. 28d. 9h. 22m. G.M.T. (uncertain 
to two or three minutes), my right eye being en- 
gaged at tbe telescope, I caught with the left a very 
oblique view of a meteor, which had almost disap- 
peared before I could tarn so as to face it. It 
seemed to increase from my first sight of it, till, as 
it approached Jupiter, it nearly 
presented the beautiful though illusive spectacle of 
a stationary and a moving planet. Their colours 
were quite similar. A good deal of irregularly-dis- 
tributed haze in the sky might have affected the 
earlier magnitude, even had I been in a better posi- 
tion. From comparison with the map its course, 
which was nearly vertical, may be set down in a very 
rough way, from the neighbonrhood of the equator 
to somewhere about R.A. XIXh. 50m., D.S. 15°. 


T. W. Webb, 


ASCENDING LIGHTNING. 
[14780.|—‘‘ THE spark appears distinctly to issue 
from the ball to which the attention of the observer 
is directed.“ So says an able correspondent, who 
signs himself J. T. M.” (letter 14738, p. 601). This 
is the solution of the mystery. I really think this 
is why the flash appeara to strike upwards, if I 
ehatee to be looking at the earth and not at the 
clouds. 
It occurred to me that the delusion might be thus 
explained. We are often told by popular lecturers 
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that the propagation of a sensation along a wave is 
comparatively slow—some 90ft. a second. Now, 
when the eye is directed to an object the image is 
depicted near the centre of tho retina, while all other 
objecta fall obliquely around, and farther from the 
entrance of the optic nerve infact these oblique rays 
excite sensations which have farther to travel than 
the direct ones, and consequently reach the brain 
after the others have arrived. This is my solution, 
but whether, as a matter of fact, tho interval oc- 
cupied by the sensation in travelling a few hundredths 
of an inch of nerve woald be perceptible I do not 
know. Accinctus. 


14781. ]—Nor being an artist, and baving neither 
colours nor brushes used by artists to work with, I 
send a very rough sketch [too rough to engrave— 
Ep.] of a flash, or rather, number of flashes, as 
seen by me some years ago while in one of the York- 
shire dales during a very severe thunderstorm. The 
flashes appeared to rise from one spot on the top of 
a heath-covered moor, and to spread out like a fan, 
vividly forked, to a great black cloud above. The 
electricity appeared to flow continuously for about 
two seconds, giving me ample time to see that the 
fan or brush-like form was real, and not an ocular 
deception. Now, leaving out of the question alto- 
gether the apparent upward motion, I would like to 
ask some one better acquainted with electricity than 
myself whether it would be most likely that a num- 
ber of flashes should come from various parts of a 
cloud, and converge to one spot on the earth, or 
whether it would be more likely that tho electricity 
would rise from one spot, and diverge to the clones 


THD RAINBOW QUESTION. 


(14782.j—Is the following observation of value? 
It was mentioned in your columns two or three 
weeks ago, but I now give full particulars. Boating 
one evening with some friends on the Derwent 
(Derbyshire) we were overtaken by a shower, and 
took shelter under some trees at a point where the 
river was about 20 yards wide. Noticing in the 
water, near the opposite side, say 15 yards from the 
boat, the (apparent) reflection of a rainbow, I looked 
up and saw the original, the ends appearing to rest 
on the earth a mile away. Distinctly the image in 
the water was not more than 15 yards distant, and 
in a straight line between the boat and the bank 
opposite. Arcanum. 


ESD 


NEWTONIAN AND GREGORIAN 
REFLECTORS. 

(14783.J—I HAVE made a 5in. Newtonian equa- 
torial on the merits of which I may possibly write at 
a future date: for, tbough not A1, considering that 
the entire thing, including speculum and stand-— 


everything in fact—didm’t cost above 7s. 6d., I 


believe it is very good. But thinking of a few 
matters and difficulties in connection with the same 
which don’t appear to trouble the Gregorian style 
of construction, and not being well acquainted with 
the latter instruments, I could not decide for myself 
as to whether my conclusions were correct and 
practicable or not; but, if they are, they are, I 
think, worth the notice of amateurs. My premises 
were these when reduced to a kind of order :— 

1. Newtonian and other similar reflectors are 
always apnstracted of very long foci because curves 
of very short radii are very difficult to work to 
correct figure. Bat in the Gregorian form the 
specula are invariably ground to foci of about half 
the length of the Newtonian of the same aperture. 

2. In a telescope of very short focus the image 
formed at the focus is smaller by a certain propor- 
tion than that formed by a long focus instrument, 
and the proportionate ratio of those images will be 
the same as the ratio of the foci. But in the Gre- 
gorian and such there does not appear to be a very 
small image resulting from the very short focus, for 
in Vol. XIV., p- 209, the power of a l}in. eyepiece 
15 25 Ain. Gregorian is stated to be probably about 


My conclusions were these: That in that form of 
instrument having a small concave or convex speculum 
near the focus of the larger speculum there must 
be (1) an elimination, to a great extent at least, of 
those errors in the large speculum which would in 
a Newtonian be unbearably glaring on account of 
the very short radius of curvature; (2) as the image 
in the Gregorian is formed at the end of tube most 
remote from the secondary speculum, instead of an 
inch or two outside the side of the tube, as in the 
other kind, it may be equivalent to donbling the 
focus of the large speculum as regards the size‘ of 
the resulting image. 

Now, if these deductions are correct, would it not 
be well for novices who wish to construct theirown 
star-gazors to combine the advantages of both prin- 
ciples, and so geta much more perfect issue to their 
labours. To put this in perfectly practicable form 
I would ask these questions: If I converted my 
present Newtonian into a Gregorian would not the 
result be—(1) the correction of my somewhat im- 
peaiect mirror (which is of 50in. focus) by the 
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second mirror; (2) the doubling of the focus length 
(in effect), giving twice the power with the same 
eyepieces, they having to work on an image of such 
size as an instrument of 100in. focus would give? 
Thus, by uniting the long (but not very unwieldy) 
focus, with few errors of one telescope. with the 
supposed correcting and improving small mirror of 
the other, we have a great chance of complete suc- 
cess. If some of those who know more than I 
do on tho subject will give their opinions, aid, and 
instruction to us amateurs struggling with difficulty, 
the one now writing would be very thankful. 


Robinson Crusoe. 


LETTERS FROM THE PARIS 
EXHIBITION. 

A Now BStreet—The Electric Light in the 
Streets of Paris and at the Exhibition, &c.— 
The Working Gallery—Glass and Diamond 
Cutters, Enamel Workers, Clockmakers, 
Bells, Stained Glass, &c. l 


114784.]—TRHE large and magnificent new street, 
leading from the New Opera House in a straight 
ne down to the Louvre, presents, at the present 
moment, a singular aspect, with its fine houses—un- 
finished as yet—most of them seven stories high, 
built of white stene. ; 

The shops are not yet finished, and ready for 
occupation; but about fifty toy and novelty sellers 
have taken temporary possession of them, and offer 
for sale those tastefully got-up articles for which 
the Parisians are famous. There are letter-weights 
consisting of a slab of black marble, and an egg of 
iridescent glass fixed on to it; huge butterflies, 
illustrating the flight of birds and insects, card-cases 
of papier mäché, ornamented as Japanese goods, 
brooches consisting of a bundle of keys, very neat 
looking watch-caces of iron, oxidised by super- 
heated steam, &c. The two rows of ornamental 
lamp-posts look rather curious. Each post carries 
4 gas lamps, and about a yard higher up a huge 
globe of milk-glass, over a foot in diameter. When 
passing there again by night, we are struck by the 
mass of light streaming from the milk globes (the 
gas lamps are not lighted). It is like daylight up to 
the Opera as far as you can see, and the shops look 
simply ‘wretched, with their feeble yellow gas 
flames. The Opera itself, the street just mentioned, 
the Chätelet Theatre, the Corps latif, the 
orangery in the Jardin des Tuileries, and some other 
places are already illuminated with the new light of 
the future. Its cost is at present 5d. per heur per 
burner, and undoubtedly will be reduced when large 
orders are given. The new light is all that could be 
desired—very intense, remarkably steady, mild, and 
pleasant to the eye. Whosoever sees it feels that 
gas has passed its time. In the Champ de Mars, out- 
side the main structure of the Palace of the Exhibi- 
tion, we find a separate building, where the Electric 
Light Company exhibit their apparatus at work— 
steam-engine, Gramme magneto-electric machine, 
huge condenser, lamps, and candles. There all 
experiments are done daily between two and three 
o'clock p.m. Our attention is drawn more spaca y 
to tho candle and condenser, these being the only 
new accessories, 80 valuable in their capability of 
dividing the current and feeding many lamps with the 
current produced by one mathine. The condenser 
occupies a space of 64 cubic feet; the sheets of tin- 
foil are separated with oiled taffeta silk. The 
candles are very thin blades of composition, with 
two carbon pencils running from end to end en each 
side. This composition, whose chief compound is 
plaster of Paris, is a very bad conductor when cold, 
but it acquires conductivity when subjected to its 
temperature of fusion. Tho heat produced at the 
end where the current passes is sufficiently intense to 
fuse the composition there, and as the carbona 
decrease in length so the composition between melta 
away. The ordinary regulating apparatus used for 
the electric lamp, so costly and troublesome when 
numbers of lamps are used, is thus altogether dis- 


pensed with. i , 
In the same building we find a small kiosque, with 
glass painting, to illustrate that this artificial light 
is strong enopgh to let us distinguish colours in 
their true des. The effect produced by the 
apparatus is so striking that it can only be appre- 
ciated when seen, and we should recommend all who 
can do so to go and sec the exhibition. Our scien- 
tific readers will be glad to hear that M. Baudry 
has just published two books, one on the new appa- 
ratus for producing the light and dividing the 
current, by Fontaine, price 6f., and the other on 
„% Telephones and Phonographs,”’ by Niaudet, 
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weight it acts as a fly-wheel, and will in some degree 
ineure uniformity of rotation. The spindle or 
axle is fixed into a central hole of the cylinder ; it is 
gin. long by?lin. diameter, and one end has a square 
or V-thread cut on it, corresponding with the 
interior thread of the one bearing, and also with the 
exterior thread of the cylinder; the pitch of the 
thread is 12 turns to the inch, 36 altogether. The 
mouthpiece is fixed on a support, as illustrated in 
Fig. 1, p. 30, of the ENGLIsH MRCHANI for March 
22, 1878, with a horizontal set-screw behind to make 
the adjustment. If once set, tne instrument, unlike 
telephones, does not give any further trouble. The 
mouthpiece and iron disc are in size, shape, and 
construction identical with that of a Bell’s telephone ; 
the diameter of the disc is 2tin. ; the orifice in the 
lid is fin. A steel needle is soldered into the centre 
of the disc from behind, it passes also through a 

iece of watch mainspring, tin. broad and 2in. long. 

or the reproduction of speech a paper trumpet, Sin. 
long, din. diameter at one extremity, and fin. at the 
other, is held over the mouthpiece. The tinfoil is 
simply fixed on with a little gum. We experimented 
on several occasions with this instrument, and 
obtained very good results. The great advantage of 
this instrument is its compactness and great strength. 
It only takes up a space of Qin. by 9in., can easily be 
packed and carried about, and will stand very rough 
usage. 

The ENGLIsH MeEcHANIc and other scientific 

pers have of late repeatedly pointed out the 
injurious effects the working of sewing machines has 
on women. The body of necessity is bent forward, 
the lungs are subjected to undue pressure, and oon- 
sequently the respiration is hindered and retarded, 
avd the blood is pressed to the head, not by this 
position alone, but also by the motion of the legs in 
driving the machine. A convenient motor for the 
sewing machine has been for some time a thing 
wished for by the friends of those humble hard- 
working sempstresses who strive to earn their scanty 
living by efforts of their own. 

We have seen the water motors exhibited by the 
Western Company in Queen Victoria-street, and 
found them very good. But water motors can not 
be fixed anywhere, and removed again with eace. 


M. Gunzberger, route d’Epinay, St. Denis; 
France, exhibits a very efficient spring motor, which 
takes up little space, can be placed anywhere, and 
removed without difficulty, and requires no fixtures 
(as water motors will do). See illustration, Fig. 1. 


The motor is wound up like any clockwork; to 
wind it fully 2} minutes are required—the machine 
will then go on for 20 minutes. The motor can be 
rewound while still at work, so that no awkward 
delay need occur; and a break-block and lever, to 
be governed with one foot, enable the worker to 
obtain any degree of speed, and to stop the machine 
in a second. 

The price of the motor alone is £14, or 350 
francs ; motor and sewing machine, complete, £55, 
or 550 francs. The apparatus is fitted up with a 

vernor to insure uniformity of speed, and the ex- 

ibitor affirms that the regularity of motion thus 
obtained allows better work to be produced, and 
saves the sewing machine from being used out in a 
short time. 

We trust some enterprising firm of sewing-machine 
sellers will introdace the motor to public notice in 
London. 

One of the most instructive departments of the 
Exhibition is the long avenue of workshops and stalls 
along the far end of the main buildiog, on the side 
of the Ecole Militaire. Visitors find there buge 
glass cases serving as workshops to clockmakers, 
jewellers, artists in enamel, glass engravers, manu- 
facturers of ornamental buttons and studs, and 
diamond.cutters. We noticed especially the grace- 
ful objects in enamel produced by fair hands under 
our eyes, aud diamonds cut—or partly cut—by steam 
while we were watching the work. Ladies do a 
great deal of ornamental work in Paris, and in 
France in general, and the objects produced by them 
at the Exbibition speak well for their skill and taste. 
We saw five of them seated in one of those work- 
stalls; each had a miniature blast gas- furnace 
in front of her on the table, and a quantity 
of thin rods of enamel of different colours 
by her side. They take the rough stick; melt 
its point in the blowpipe, take a stick of an- 
other colour, treat it in the same way, then they 
twiet the points together; melt and twist them again 
and again, and in a few minutes’ time you see an 
artificial flower formed in their hands, serving either 
as a brooch, or a pin for a necktie, or a stud, or 
earring. Some beautiful specimens of work are 
exhibited there—pins worth from 10d. and bouquets 
up to £150 sterling. Ladies are forcibly drawn to the 

mond-cutter’s place. He has four machines driven 
by steam, and workers of both sexes cat and polish 
the precious carbon pebbles until they glitter and 
make your eyes covetous. Tou see there a dish oon- 
tainiug a few thousand pounds worth of the cut 
atones, and by the side of it some rare specimens in 
the rough, black and unsightly,, nearly as large as 
an egg. The same gallery contains a number of ve 
fine organs, and a magnificent collection of wor 
done by the famous metal factories at Rouen. Close 
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by, but outside the main building, you find the ex- 
bibita of church bell-makers. One set of over 50 
large and small bells are played by hand on an in- 
strument looking like a piano. e next pavilion 
contains the electric-light apparatus, described 
above. On the other side you find two churches 
for exhibiting stained glass, and every one should go, 
and see the beautiful paintings ; and in the corner is 
Daval’s restaurant—a place of rest and refresh- 
ment for those who, after the fatigues of sight- 
seeing, wish to dine at a reduced price. 
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We should recommend all those who go to see tbe 
Exhibition not to forget tbis gallery. It is at the 
far end, but the exhibits there are the most inte- 
resting objects to be seen among the wonders of the 
Champ de Mars. 

M. Breget exhibits some very well made and 
powerful Jamin magnets, both in the French section 
and in the exhibition of telegraph apparatus, Porte 
Rapp. We find there also two magneto-electric 
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machines for use in the laboratory instead of bat 
teries. These machines bave only one magnet on 
Jamin’s principle. It has the shape of a horse-shoe 
16in. in eight. Instead of being made of a soli 
bar of square steel, it consists of twelve steel 
ribbons, lin. broad, firmly held together by two 
ribbons of brass, one inside and one out. See Fig. 2. 
The po'es (a, b) are pieces of solid steel, separated 
from each other by means of a brass block, c. The 
armature and coils are identical with those of an 
ordinary Gramme machine. A large cog-wheel, to 
be worked by band, and e motion, enable 
us to make the bobbin revolve with great speed. 
ihe ig ap is very meet and powerful, and cannot 
easily eranged. , : 

The Société Parisienne d' Eolairaga also exhibited € 
hand magneto-electrio machine on Gramme’s prin- 
ciple, but different in construction from the one they 
use to produce their light. The permanent 1 
are 24 in number, arranged as 2 x (4 x 3) in a 
strong frame of wood. There is a fiy-wheel with 
handle as well as a pulley, so that eit steam or 
hand-power may be applied. There are light re- 
volving bobbins, with cores to correspond with the 
four triple magnets on each side. One commutator 
is at the top and another at the axle, and we are 
enabled te produce either a continued current or 
a series of alternate currents. ee 

A great many efforts have been made of late to 
construct automatic fire alarms. We notice a goa 
many such instruments in the ‘‘ Appareils Télé- 
graphiques,” near the Porte Rapp. Most of them are 
constructed on this principle—the elements of a 
bicbromate battery, connected with a bell, are sus- 
pended hy means of a thread over the cells and solu- 
tion. When the string burns away the elements 
drop into the cells, and the current sets the bell 
ringing. In anotber apparatus the string holds a 
valve—when burnt away the liquid rashes into the 
cell. Messrs. Charles Mildé and Co., 3, Rue de 
Monceau, Paris, exhibit what we think to be the 
best of all fire-alarms. It serves at the same time 
instead of a prees-button of a bell. See Fig. 3. The 
handle, d, is connected with the street knob, c, and 
held in its place by the steel spring, e. a and b are 
two blades of steel, ending in steel knobe at the top, 
and adjustable by means of a set screw. Each of 
these blades is connected with one pole of the battery 
and an electric bell, so that when they touch the bell 
rings. When the apparatus is set the ends of 
the blades very nearly touch, but not quite. The 
heat produced by the fire will, however, expand the 
blades, and then they touch, and the bell accordingly 
ngs. The apparatus is separately sold for 8 frances, 
or 68. 6d. If a complete set—battery, bell, wire, 
aud alarm—cre ordered the charge for the latter is 
only 4s., the same price as their preas-buttons. As 
the apparatus is used daily as a call-bell it is certain 
always to be tested and re-set when deranged, a 
thing which is not always the case with other alarms. 
By way of experiment we heated the tus with 
our breath, and it began to ring after we bad done 
so for 30 seconds only. Wiesendanger. 

— — e + 
THE LAWS AND PRINCIPLES OF 

ACOUSTIOS IN REFERENCE TO THE 

TELEPHONB, MICROPHONE, &o. 

[14785.}—I FAIL to perceive any object in your 
correspondent (J. W. Schucht’s) letter (14744, 
p. 608). It is evident, from the carelessness of his 
communication, that he is not a very close observer, 
and it may therefore be easy in his case to be 
‘* astounded to a degree which he cannot express, 
at very rudimentary facts of science. If he be in 
any doubt as to the fact that heat and light pass 
through space where there is no vibratory matter, 
he must be little acquainted with, or have observed. 
in vain, some of the commonest phenémena of pneu- 
matics and acoustics. Let him take the trouble to 
look at the sun through the exhausted receiver of an 
air-pump, and he will be made conscious of the fact 
that both solar light and solar heat pass through 
it; and let him further interpose a burning-glass to 
the solar rays, after they have passed h the 
exhausted receiver, and he will find tbat the solar 
heat and light can be made very appreciable realities. 
Yet in just such an exhausted receiver he will also 
find that a bell, in 1 Sagi of the absence of 
vibratory matter within receiver, will not be 

outside, even though visibly struck by the 
tongue or clapper. Lest, however, your cor- 
respondent should not consider this e 
crucial, in consequence of the residuum of air which 
is left in the receivers of even our best air-pumps, let 
him try the same experiment on a sufficiently 
ded scale with the vacuum in the top of a barometer 
tube, in which there is absolutely no air or 
gas, and he will find the same results. . 

As to the Structure of Primary Matter, your 
correspondent might have noticed in my letter 
(14659, p. 524), he looked at it with the ordinary 
care necessary to justify him in writing you on tke 
subject, that I say, In 1856 I announced, as the 
result of a correlation of all the scientific 
facts then known and relevant to the subject, that 
the primary structure of elementary matter did not 
consist of either infinitesimally divisible particles on 
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tke one hand, or round solid atoms on the other, but 
of hollow elastic shells or globules, spherical when 
taken singly, and, like the soap bubble, polyhedral 
over all their surfaces of contact, and without inter- 
stices between them when in clusters or masses,” 
&c. Tour correspondent quotes the last part of thie 
sentence only, without noticing the words and date 
with which it begins. Why is this? I am quite 
prepared to give absolute evidence of this announce- 
ment and its date, if that be what is required; but I 
do not find that your correspondent calls me in ques- 
tion on that point. I am ata loss, therefore, to see 
his object in asking me if I have read the book he 
refers to as published in 1862, six years after the 
date of my own announcement, or what it would 
signify if I had. To relieve his mind, however, I 
will answer his question: I certainly bave not read 
nor seen the book of his friend, and never knew of 
its existence fill I yeaterday saw his own mention of 
it in your columns. 

Your correspondent persistently suppresses my 
first initial in his letter, and as A. Smith reduces eo 
popular a name as mine to the lowest conditions of 
identity. courtesy as well as accuracy require from 
him a little more attention to particulars. 


J. Alexander Smith. 
98, Gower-street, London, W.C., 
August 24th. 


AN ACOUSTICAL CONSTANT. 


(14786. |—Iv is well known that the number of 
transverse vibrations executed in a given period by 
a stretched string depends npon the length, diameter, 
and specific gravity of the strisg, and also upon the 
tension to which it is subjected. A closer eonsidera- 
tion of the laws bearing on the matter leads to the 


formula— _ 
n m 11 * V5 x k, 


where n = number of vibrations per second, J = 
length of the string, d = its diameter, S = its 
specific gravity, T = the stretching weight, and k 
= some constant, which it is evident must be the 
same for all strings, since n depends only on the four 
elements taken into account in the expression. No 
text-book with which I am acquainted gives the 
value of * directly, but in Ganot occurs the 


formu 
9 8257 x VC 
7 L 


where c = length of string, whose weight is equal 
to the tension. From this formula k may be calcu- 
lated ; and, taking a metre as unit of length, a milli- 
metre as unit of diameter, a kilogramme as unit of 
tension, and sp. gr. as customary, I find k = 56 
nearly. I hope to attack the question experimen- 
tally in tbe autumn, and meanwhile will be glad if 
any . correspondent will check the above 
result. 


Newcastle-upon-Tyne. 


N = 


Wm. John Grey. 


A NEW FORM OF TELEPHONE 
TRANSMITTER. 


(14787. }—In this instrument the object aimed at 
is the amplification of the sound-wave by mechanical 
means, in order to produce a greater fluctuation in 
the electrical current. This is aceomplished by 
means of a lever, which is arranged to magnify the 
vibrations of the diaphragm, just as the small bones 
of the ear, acting in an opposite way, diminish those 
of the tympanum. Indeed it was the study of the 
latter which suggested the idea, and in a form of 
carbon pepe which I have constructed the lever 
has ita fulcrum so placed that it diminishes the 
awing of the diaphragm, whilst it increases its power 
precisely as the auditory ossicles do. 

In the earlier forms of the instrument a single 
lever was used, and the current sent along the line 
was always in the same direction, but in the one 

here a beam is employed, and the current is 
alternately A ange Nh and negative, according to the 

hase of the diap —thus producing with a 

ttery what Mr. Bell does with a magnet in his 
beautiful instrument. Tho battery current is sent 
into an induction coil, from which a current of high 
tension is transmitted to the line. 

In the figure D is the diaphragm which is con- 
nected with the small arm of the lever, L. This lever 
may be compared to the beam of a Jir of scales, of 
which the pointer would be the small arm, and each 
half of the beam the long arm. To the extremities of 
the latter, where the pans would be 5 in the 
8 , the resistances are attached. may 
ma conical pieces of carbon, fine 3 wire, 

„ dipping into mercury, &c., contained in cups, 
CC. 1 will be observed that the beam is not loose 
on its fulcrum, but that direct metallic communica- 
tion is preserved by a piece of delicate spring inserted 
in the knife edges. This is done to avoid microphone 
effects. In the position shown in the di the 
instrument is in equilibrium, and no corrent passes 
through the primary coil of the inductoriam ; but 
when the diaphragm is driven in cr out, corresponding 


be | in blacking the eyes 
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arms of the beam are depressed, and a negative or 
positive current sent through the primary coil which 
induces a relative current in the secondary. In princi- 
ple the instrument somewhat resembles Wheatstone’s 
bridge. The resistance coils, &c., required for ad- 
justment have been omitted for simplicity, as also 
certain precautions to avoid vibration. The drawing 
is not to scale in practice—the moving parte are 
made as small as possible to insure vibration en 
masse. 


ent. The drawing 
L, with its two arms 


Fig. 2 is another arra 
shows the oscillating beam, 
insulated from each other, and attached toa distinct 
fulcrum on each side, F F, so that each arm intro- 
duces a variable resiatance into a distinct circuit. 
These circuits are wound en the induotorium, I, just 
as in duplex telegraphy, in opposite directions, and 


consequently induce opposite currents in the 
secondary coil which is attached to the line wire. 


Sandford, Dublin. D. D. Redmond. 


THE SPIDER. 

[14788.J—For the benefit of Claude (p. 605) 

I may say that most of the spiders have parasites, 
some of them making very beautiful microscopical 
slides. With regard to the sight of spiders, it is, of 
course, well known that spiders have eyes, or ocelli, 
and that the number of such oaelli is constant in the 
same species, but different in different species. Thus, 
Dysdera erythrina, Segestria perfida, and others have 
six ocelli, while Mygale a ia, Lycosa vorar, 
Epeira diadema, and others have eight ocelli, but all 
differently arranged, so that one would expect 
spiders to be among the sharpest.of insects on ao- 
count of their having so many eyes. These eyes 
are all placed on the top and frout of the thorax, for 
the spider ses no head separate from the 
thorax, the y of a spider only having a thorax 
and an abdomen. Now, I cannot think, from long 
obeervation of their habits, that the eyes of the 
spiders are of any practical value, and to endeavour 
to prove this I am about making some experiments 
(painting) of several spiders I 

have, and when 1 obtain the results I will communi- 
cate them. I have frequently hung a piece of brown 
paper, coiled up into about the sige of a fly, by means 
of a piocs of cotton, on a spider’s web, and by con- 
tinually jerking the cotton have not only brought the 
spider down to the paper, but have had for some 
seconds a sharp fight, until on loosing the cotton 
the spider has commenced to cut away the web all 
round the roll of paper, and then let it fall. Now, 
this has taken place with scores, I may say hun- 
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dreds, of spiders, and it fairly proved to me that 
spiders do not either see or hear their victim. Only 
within the last few hours a spider eommenced battle 
with a piece of wood, and I have held a fly within 
half an inch of a spider when he has been hol ding 
the central fibre, and have never noticed the slightest 
motion on the part of the spider. These remarks of 
course would only apply to the web-making spiders. 
The Phalangioidss or harvest spiders have only two 
ocelli, bat Lave long legs, and these legs receive 
many nerve filaments from the central ganglia, and 
are thus very sensitive, and are used for the purpose 
of tasting their food. Now, this peculiar and delicate 
sense of touch is possessed by all the spiders, and I 
believe the making of the web and the capture of 
insects is accomplished entirely by feeling. The 
web is of course spun from the spinnarets 
at the back of. the spider, and generally one of 
the hind legs directs the course of the thread. 
In this process the eyes cannot be of auy service, and 
I might also mention that the greater part of the 
web-spinning takes place in the dark, thas rendering 
the eyes apparently useless. The cleaning of the 
web again seems to be effected entirely by touch. T 
have noticed a spider when: going over his web 
assing over an obstacle in its path, and then going 
E and eventually removing the obstruction. 
One of the most curious circumstances I have 
neticed was, on cutting the central fibre leading 
from centre of web to nest, when the spider was 
coiling some fibres round its victim before carrying 
him up to the nest. The moment the spider has 
reached the middle of the web he bas at once 
stretched out his front feet to take hold of the 
thread, and he has done this much, evidently 
not knowing it to have been broken. Several spiders 
seem to have been bewildered, and have left their 
prey, and not returned; others, having secured the 
fly, have gone up the nearest thread, and spinning 
another thread, have eventually found their nest, 
attached the thread, and then gone down for the 
fly. This, however, has been invariably a clumsy 
performance on the part of the epider. There is one 
thing, however, that I have not mentioned before, 
and that is, I have sometimes thought that the 
spider could probably see in the dark, and that in 
daylight it is almost or quite blind. Spiders take 
food both during the night and in the daytime. I 
have, however, been unable to a any knowledge 
about the habits of spiders in the dark. There are 
so many difficulties in the way, and I should be 
l to read other letters from any reader who 
made a point of eae spiders in the dark, or 

at any rate with a feeble light. 

W. J. Lancaster. 


THE IDENTIFICATION OF VARIOUS 
ORGANIC COMPOUNDS FROM ALCO- 
HOL TO HIPPUBIO ACID. | 
(14789. |—CHLOROFORM has its physical charac- 

ters, the resulte produced by the action of heat, its 

solubility, and the reactions with reagents given at 
ge 317, of June 7th last. It may be stated in ad- 
ition that it should give no turbidity with Ag NOz, 
and that it should leave no residue on evaporation. 

It is neither acid nor alkaline. 

Cholesterine (CzsH, O + OHg) is a crystalline 
transparent, fatty scales, having an iridescent lustre 
consisting of very thin rhombic plates, having acute 
and obtuse angles of 79 and 100}°, and by these 
angles it is c ised. 

t fuses when heated to 145°C, and the vapour 
produced burns with a smoky luminous flame. No 
change is produced on boiling with KHO. On the 
evaporation of an etherial solution with half the 
quantity of alcohol the crystals are 1 ee . The 
water of crystallisation is dissipated by a 
100°C, when tho asia become opaque. 
decom when distilled at a temperature of 349°. 
When boiled with HNOs cholesteric acid is produced. 
It is almost insoluble in water, and it is infusible in 
boiling water. 

It dissolves in boiling alcohol, and crystallises 
e on boiling. It is easily soluble in 
ether. 

There is a yellow residue when moistened with 
HNO;, and evaporated—that is changed to red—by 
ammonia. It gives a blue violet coloar when mois- 
tened with strong HCl and alittle Fes Cle added, and 
5 A. 55 The ien sighs 5 action 
on it. phuric decomposes it, forming 
cholesteriline. 

Cinchonine (CzoH: HzO) consists of white brilliant 
striated, rhomboidal prisme, having a slightly bitter 
taste. Its salts are N bitter. 

The solid fuses, give off an odour like coal tar. It 
fuses at 165°C. to a colonriess fluid, which becomes 
a fare ag mass on cooling. When heated in a 

tube it gives the odour of ammonia, and 
crystals are forméd on the cool partof thetube. On 
heating after moistening with H2SO, (dilute), it gives 

a red colouring residae. 

It is insoluble in ether, nearly insoluble in water, 
soluble in alcohol and alkaline solutions. It is not 
dissolved when ammonia is added in excess, and 
shaken with ether. It does not dissolve when KHO is 
added to water, but when HCl is added it is soluble. 
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When chlorine water and afterwards ammonia are 
added it does not give a green colour like quinine. 

When dissolved in as little HCl as possible and 
potassio ferrocyanide added a yellow precipitate is 
produced, whick dissolves on warming with slight 
excess of the latter, and, cooling, crystals are 
formed. 

A brown precipitate is formed when a solution of 
iodine in iodide of potassium is added to its aqueous 
solution. The sulphate is its most important salt. 
When the solution in HSO; is heated with PbOz a 
red substance is formed. The solution in water is 
acid, and not astringent. 

Citric acid (C3H;0(COHO)3;+2H-0) consists of 
transparent rhombic colourless prisms having a 
pleasant acid taste. 

When heated it loses water, then fuses, and is de- 
composed, blackening, and giving an odour like tar- 
taric acid, but more pungent. When heated with 
strong HS0; there is a gradual blackening with 
evolution of CO. On ignition the alkaline citrates 
leave carbonates. The crystals melt when heatea to 
100? C., losing half their water. When heated with 
KHO it forms water, potassic oxalate, and acetate. 
When heated to 177° C. aconitic acid is one of the 
products obtained. 


Citric acid is soluble in alcohol, very soluble in 
water, but insoluble in ether. 


When ammonia is added in sliglit excess to the 
acid ot neutral solution, filtered if necessary, and 
ea'cic chloride added, a precipitate is produced on 
boiling. When KHO is added CaCl, givea a preci- 
pitate, which does not redissolve in excess of KHO. 

Lime-water will give no precipitate until the solu- 
tion is boiled. 

By adding excess of KHO and potassic perman- 
anate on boiling the colour becomes green. It forms 
hree classes of salts, being tribasic. When AmHO 

is added to argentie citrate there is no mirror 
formed on heating. Ferric chloride gives no preci- 
pitate. Plombic acetate gives a white precipitate. 
Strong HNO, turns citric acid into CO. (COHO)., 
and CH;COHO. 

This acid and the soluble citrates, when present 
in solutions of ferric, aluminic, or some other 
metallic oxides, prevents ammonia from precipitating 
the metal. 

By acting on this acid with hydrobromie acid, 
aconitic acid is produced, and when heated with 
hydriodie acid tricarballylic acid is obtained. 

Formic acid has its physical characters. The re- 
sults prodaced by heat, its solubility and its reac- 
tions with nts given at p. 576, Feb. 22, last. 

Gallic acid (Ce HzH;zO; COHO + HzO) is a yellowish 
white powder consisting of spinning silky needles. 
Its solutions have a sour astringent taste, and an 
acid reaction. 

When heated it blackens, and when exposed to a 
temperature of about 212° C. it is entirely con- 


verted into COs and pyregallin, and when the tem- 


perature is raised about 36 degrees the pyrogallin is 
«decomposed into metagallie acid. 

This acid is much more soluble in boiling than 
cold water. It is sparingly soluble in alcohol, but 
freely soluble in alcohol. 

Ammonic or potassic hydrate gives a real brown 
colour that becomes darker on shaking. A little 
FesCle gives a black colour when added to the acid 
or neutral solutions. It reduces the salts of silver 
and gold. A crimson solution is formed when this 
arid is mixed with about five times its weight of 
H.SO,4, which, when dropped into water, deposits 
crystals of rufigallic acid. The alkaline gallates 
absorb oxygen from the air, becoming brown. With 
FeCl, it gives a dark blue colour. Gelatine has no 
action on this acid. 

Gelatine (CicHx Ns Os) is a translucent, tough, and 
almost colourless or brownish-yellow mass, having 
neither taste nor ; 

_ When heated it blackens and ‘gives off an offen- 
sive odonr. 

It is insoluble in ether and alcohol, and swells up 
in cold water, becoming dissolved when boiled. 

It dissolves calcio phosphate to a considerable ex- 
tent. It forms a viscid fluid in boiling water, and 
on cooling it forms a jelly. 

Tannic acid gives a buff or yellow precipitate even 
with very dilute solutions. Mercurie or plat nic 
chloride aleo precipitates it largely. An excess of 
alcohol gives a flocculent precipitate in aqueous 
solutions. i 

Potassic ferrocyanide, added to its solution in 
acetic acid, does not produce turbidity, as is the casa 
with albumen. Strong HSO, converts it into 
leucine, glycocoll, &c., after remaining for some 
time in solution, and HNO; produces from it oxalic 
acid. By frequent boiling in water it loses the 
power of gelatinising or cooling. 

Glycerine, C3H;(HO)s3, is a neutral, uncrystal- 
lisable, syrupy, colourless liquid, without odour, aud 
having a very sweet taste. Its specific gravity is 
abont 1°25. 

If distilled a'one it becomes decompoeed, but it 
can be distilled witbout alteration in a current of 
superheated steam. At about 4° C. it becomes 
gummy and nearly eolid. It burns with a luminous 
flame when heated on platinum foil, and no residue 
is left. On evaporation no residue is left. It does 


not perceptibly alter when heated in a water bath, 
thus differing from ordinary syrup. When heated 
with strong HSO; it becomes black, and gives off 
acroleine vapour that irritates the eyes. 

It is sparingly soluble in ether, but very soluble in 
water and alcohol. 

The oxide of barium, calcium, lead, and strontium 
are soluble in glycerine. 

Nitric acid converts glycerine into glyceric acid. 
Sulphuric acid or phosphoric anhydride convert it 
into acrolcin, and the latter, on taking up oxygen, 
becomes acrylic acid. 

Potassic hydrate, when heated with glycerine, 
produces potassic formiate and acetate. 

Under the influence of yeast, and a temperature of 
about 25 C. continued for a few weeks, glycerine is 
converted into propionic acid. 

Hippurie acid (CsHsNO,;COHO) forms milk-white 
or colourless shining prismatic crystals, having a 
slight bitter acid taste and no odour. Plumbie 
hippurate erystallises in shining four-sided tablets, 
and calcic hippurate crystall:ses in fine rhombic 
prisms. 

When heated it melts readily, and is decomposed, 
emitting an agreeable odour like bitter almonds, and 
leaving a residue of carbonaceous matter. When 
treated with HSO; it blackens more readily than 
benzoic acid, and emits more sulphurous acid. On 
boiling at 240° C. it becomes decomposed. 

It is very sparingly soluble in cold water and in 
ether, but hot aleohol and boiling water dissolve it 
easily. It dissolves readily when a little KHO is 
added to water. and it is precipitated by HCl. Its 
compounds with the alkalies are very soluble. 

FeCl added to an acid or neutral solution gives a 
brown precipitate. On the addition of HCl a crys- 
talline precipitate is produced. If the sulphuric-acid 
solution be cooled and diluted with water, and boiled 
with excess of KHO, it gives off NH3, differing from 
benzoic acid. Benzo-glycolic acid is produced by 
the action of nitrous acid on this acid. When this 
acid is boiled with nitric, oxalic, dilute sulphuric, or 
strong HCI, it is converted into glycocoll and benzoic 
acid. On boiling with KHO it is turned into glyco- 
coll and potassic benzoate. When dissolved in strong 
HNOs, and an equal bulk of H2SO, added without 
increasing temperature, nitro-hippuric acid is formed, 
and is deposited in crystals on adding a large excess 
of water. Argentic and mercurous nitrate give with 
hippurates white insoluble precipitates. 

Hugh Clements. 


ERRATA In letter 14773, p. 631, in the twelfth 
line, 110° C., should be — 110° C., and“ burng,” in 
the tenth line from foot of p. 632, should be turns.” 
In the fifty-fifth line from top of p. 551, let. 14692, 
af ter the word strychnine insert the words“ to which 
HSO; has been added. — H. C. 


BLOOMER ENGINES—L. AND N. W. 
ENGINES. 


(14790.]—I BEG to thank Itzaex, p. 504, for his 
confirmation of the anticipated idea I had of the 
Bloomer class of engines. Also Egeria,” p. 499, 
for his remarks on the same. But I would call 
“ Kgeria’s ’”’ attention to au apparent contradiction 
in the second and third sentences. He says, L. and 
N. W. R. Bloomer engines have inside cylinders, 
single framing, and are not coupled. Miranda, 
1,897, No. 2 Rocket, 1.810, are the same class; they 
have outside cylinders, 7ft. wheels, and are similar 
to Edith, 1,427, &., only smaller.“ The italics are 
mine. Egeria” will see that in the first place he 
quotes an engine with inside framing only; next, one 
with inside frames to the drivers, and outside to 
the leading and trailing wheels ; and secondly, the 
first mentioned have inside cylinders, while the latter 
have outside cylinders, and yet the two are the 
same class.” I had not known the distinction in 
the engines mentioned I should have had an 
erroneous impression. 

To the Centaur class of engines Egeria ” can 
add Eagle, Kestrel, Amphion, and Jason. Can 
“ Egeria ’’ say if No. 2 Rocket, 1,810, is the same 
that was No. , 8tationed at Liverpool some time 
since, and at the same time give a description of the 
No. 1 Rocket? 

I am surprised that query 32608, ‘‘ Bloomer 
Engines (April 12), should have been so long un- 
answered, considering the fame of those engines. 
Thanks for Egeria's list of Bloomers. I see 
several of the names have been taken from old out- 
side cylinders, and wing tank engines—as Wyre, 
Lune, Bull Dog, Swift, Wasp, and Councillor. 
What has become of the 1,115 class of engines (four- 
coupled outside cylinders), that formerly worked the 
Manchester and Buxton trains ? 

“W. E. H., p. 526, says as regards cabs and 
weatherboards the L. and N.W. seem to rush into 
opposite extremes. If W. E. H.” will taka notice, I 
believe he will find that all L. and N.W. new 
engines have cabs, and many that have been rebuilt 
have bad cabs put on. 

“W. E. H.” is evidently confusing the small 
weatherboards (which are only to be seen on the old 
outside cylinder engines), with those in use prior to 
the introduction of the cab.“ Then as to the 
identification of a L. and N.W. engine by the cab or 
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wentherboard, it may be done by those who know 
the difference between the L. and N.W. and other 
companies, but for one unaccustomed to the various 
designs he would very soon get wrong. The cab or 
board alone would hardly be a safe guide; for 
instance, the Midland, Furness, L. and Y., L. and 
S.W., and G.E., have all a similar cab to the 
L. and N.W., but each company has its own colour 
and style of painting, not to mention the boiler 
fittings, chimney, &<. 


August 21st. R. N. H. 


L. & N. W. R. ENGINES—7ft. Gin. 


[11791. -I pra to hand list of above class of 
engines (61 in number). They have outside cylin- 
ders 17 x 24, driving wheels 7ft. Gin. (except No. 
173, Cornwall,“ which is 8ft.), 192 tubes, 12 
external diameter, total heating surface 1013:1648 
square feet. This clasa of engines has been used for 
a good deal of ths express traffic on the L. & N. W. R.; 
7 of them are now working the Irish mails, 2 are 
running alternate days from Manchester to London 
and back, and, till Webb’s new coupled came ont, 
11 were running the express traffic between Crewe 
and London. 


1 Saracen 
7 Scorpion 
28 Prometheus 


610 Princess Royal 
612 Princess Alice 
618 Princess Alexandra 


33 Erebus 622 Prince Alfred 
44 Harlequin 665 Lord of the Isles 
60 Tantalus 667 Marmion 
61 Phosphorus 675 Ivanhoe 
77 Mersey 719 Outram 
97 Atalanta 723 Ciive 
111 Russell 754 Ethelred 
117 Tiger 762 Locke 
127 Peel 802 Red Gauntlet 
134 Owl 803 Tornado 
139 Cygnet 804 Soult 
165 Star 806 Waverl 
173 Cornwall 818 Haveloc 
184 Problem 827 Victoria 
196 Leander 833 Clyde 
218 Wellington 834 Elgin 
222 Lily 837 Fairie Queene 
229 Watt 1427 Edith 
230 Monarch 1428 Eleanor 
234 Mazeppa 1429 Alfred Paget 
279 Stephenson 1430 Pandora 
291 Prince of Wales 1431 Payche 
531 Lady of the Lake 1432 Panopea 
561 Prince Oscar 1433 Daphne 
562 Palmerston 1434 Eunomia. 
563 Combermere 1435 Fortuna 
564 Majestic 1436 Egeria 
565 Napoleon 
Leander (196) and Peel (127) are ranning as follows— 
Manchester 
a. m. noon. 
7.40 12.30 
4.0 
8.45 


The firat-named runs this on Monday, Wednesday, 
and Friday, and Peel on Tuesday, Thursday, and 
Saturday. Peel has been running this for two years ; 
she has not missed except about about a fortnight 
and one or two days during that time. Nos. 234, 
97, 44, 7, 222, 111, 612 are working the Irish maila 
as followa— 


Holyhead Crewe Stafford Rugby London 
a. m. a.m. 
3.23 6.45 
a. m. 
noon 9.15 
p-m. 12.30 
.58 1.15 
p.m. p.m. 
3.8 6.25 
p.m 
p.m. 8.29 
11.40 
a.m. p.m. 
3.5 11.43 
a.m. 
11.40 p-m. 
3.5 
Chee ter 
12.15 
P- m. 
5.0 2.28 10.0 
p. m. 
11.55 a.m. 
3.20 


Nos. 562, 1434, 564, 60 are ranning the 45 minutes’ 
expresses between Liverpool and Manchester. Nos. 
1435, 1436, 754 and 1 are running local trains between 
Stafferd, Rugby, and Birmingham. Egoria. 


COUPLED ENGINES. 
[14792.]J— C. E. S.“ is certainly a most able 
advocate for coupled-express engines, but appa- 
rently loses sight of a very important part of the 
question, which is not so much whether a coupled 
engine could run the Flying Dutchman or Scotch. 
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were detained at Swindon to await the arrival of the | united surface than the colder surface of a tire 


man at a pinch—we all know it could; and as a 
matter of experience, when an express engine breaks 
down, the goods engine taking the train on seldom 
loses much time in A bands of an energetic driver. 
The broad question is, whether coupled-express 
engines can ran fast trains over maximum gradients 
of 1-100 with the same speed and economy of c 
and repairs as single engines? It is a question not of 
“oan the thing be done? but “can it be done 
equally well?“ Now, first, as regards consumption 
of fuel or water, which, as there is no reason why 
the bo lers should differ, may be regarded as bear- 
ing a constant proportion to one another. The Mid- 
land tenders hold from 2,750 to 2,950 gallons of water, 
and cannot run from London to Leicester (a little 
under 100 miles) without stopping for water. The 
Great Nortbern tenders hold from 2,500 to 2,700 
lions of water, and run from London to Grantham 
105 miles) without stopping, maximum gradients 
being 1-105, and ruling gradient 1-176. 
owing the five miles to balance the heavier 
gradients (a very ample equivalent) we have the fact 
that the single-wheel engines can do werk the 
coupled cannot, although the latter carry about 8 
per cent. more water—tbat is to say, the single 
engines work with about 10 per cent. less fuel—a 
very important item. Next, as regards repairs : it 
is well known that one reason why coupled engines 
were abandoned on the G. N. R. was the frequent 
breakage of coupling rode, crank axles, crank pins, 
Ko., often carrying awny splashers and part of cab 
in one fell swoop, and endangering the lives of the 
men. All this meant excessive strains somewhere, 
apparently caused by coupling four wheels—conical, 
to begin with—and their diameters, &c., furthor 
varied by wear. What the relative figures may be 
on the G.N.R. and Midland I know not, but I think 
it must be plain that coupling involves much extra 
wear and tear when used for very fast speeds. Cer- 
tainly, that is the idea given one by the jerky anatch- 
ing action of a coupled compared with a single 
engine. Lot C. E. S.“ ride on the foot-plates of 
both, and he will notice this. 

I am told tbat on a live where single and coupled 
engines of similar build are running avd doing the 
same work, the single engines run 50 per cent. more 
miles before requiring repair. A fact like this re- 
quires no comment. The one objection to single 
eongines—slipping—seldom occurs at a high speed, 
but chiefly at starting—so cannot much effect the 
time on a 100 mile run. 

As regards weight on driving wheels, steel rails 
will stand a great deal, and the permanent way ex- 
penses of the Metropolitan and North London are 
singularly low, though their engines have 15 and 16 
tons on every driving wheel. The G.N.R. perma- 
nent way is far smoother than that of the Midland, 
and I believe does not cost more to keep a i 

elios. 


SPEED OF LOCOMOTIVES. 
[14793.]-—PERHArsS it may interest some of our 
readers to see a late ormance of a single engine 
with a Scotch express train, which will show, I 
think, that tbey can de something yet. 
L. & N. W. R. ENGINE 887—Loap, 14 LARGE 
CoacHEs—WEATHER DULL. 


pa: Speed. 
Nuneaton ...... oy 48 
50 Bulkington ...... (pass) 5.54% ., 3111111 
Shilton. C00 nor OO one ve. cee 5.57% eee 50°625 
9 Brinklow 00 00s COC COR 200 ore 6.11/64 ee 52 
144 Rugby %% %% %%% ese COs 000 6.83/19 oe %45°51217 
211 Crick % %%% %%% 6.19 ½ eco 40 
271 Weedon eee 66% 6.257/12 eco 552 
34 Blisworth ...cocccoce... 6 33/ . 51°42857 
37 Roada . . .. 6.37½ 
Wolverton 66652226 eco 6.45°/ 19 ee 56.36363 
Bletchley sue nse ses eee oe 6.521/6 oe 48°88888 
Leighton 66066 veer 7.0% aoo 48:75 
Cheddington „ee 7.5/2 eee 45°71428 
654 5 IETT 00% %%. 7.12/12 oe 38°57142 
69 Berkhampstead ...... 7.171/3 »., 4426229 
724 Boxmoor % „% % 0 7.21½¼ eo 56 
76 King’s Langley ........ 7.24/19 . 5727272 
79$ Wa ord ETETE) Cee %%% 7.283/4 e 54.78260 
81 Bushey ee eve 000,008 7.30°/19 eee 54 
oh Pinner 02 ces ꝗ ove cece 7.381 /15 e.o $47°14285 
85 Harrow %% 2 RETTELIG 7.361/6 ee 53 33333 
89 Sodbury 000 %%% %% %%% cos 7°39?! 53 18181 
91} Willeaden......... (arr.) 7.431/4 43˙90244 
22)1073°07310 


Average 48°77605 

# Slacked through station. t Picked up water. 

I timed this train past all the mile-posts from the 
81 to the 27. The quickest mile was 1 min. 1 sec.; 
the slowest, 1 min. 43 sec. The Kilsbv tunnel was 
cleared in 2 min. 5 sec.; the Stove Hill, 19 sec.; 
Linslade, 11 secs.; North Church, 14 secs.; and 
Watford tunnel, 1 min. 8 secs. Itzaex. 


[14794.]—Lasr night (August 27) I came from 
Gloucester by the train starting at 8.5 p.m., and 
timed to arrive at Paddington at 11.15 p.m. We 


Weymouth train, and started late. 


The distance | which is pressed upon by the brakes, but not 


between Swindon and Westbourne Park was run in | skidded 


88 minutes, and from Reading to Westbourne Park 
in 36 minutes. Speed was slackened through Didcot 
Janction to not much more than 12 or 15 miles per 


oal | hour. Number of engine 1,126, single driving wheel, 


apparently about 7ft. diameter. I believe the above 
distances to be approximately 75 milos and 34 miles 
respectively, but have not the exact distance by me. 


J. H. W. 


CONTINUOUS BRAKES-THE BXPERI. 
MENTAL VAN ON THE BRIGHTON 
RAILWAY. 

[14795.]—Tux length of my last letter (page 605) 
compelled me to defer giving the following most 
interesting tables, which have been deduced by 
Captain Galton from the very large number of ex- 
periments which bave been made with the expori- 
mental van on the Brighton Railway, and which has 
formed the subject of his paper on“ the coefficient of 
friction, which was read before Section G of the 
British Association at Dublin. Los 

Table No. 1 gives the coefficient of friction between 
cast-iron brake blocks and steel tires. 

Table No. 2 gives the co-efficient of friction when 
wrought-iron brake blocks bad been fitted to one 
pair of wheels on tho 25th of July, as explained in 
my last letter. 

Table No. 3 shows the coefficient of friction 
between the steel tires and the steel rails. 


TABLE No. 1. 
Coefficient of friction between cast-iron 


Speed, rake blocks, and wheels having 
steel tires. 
(ee) 
49. 
Miles | root ver =. @ | Atfrom At from At from 
per 14 8 8 5 to7 12 to 16/24 to 26 
hour. ond. 8 5 E seconds. |scconds. seconds. 
4. 
60 88 062 051 018 043 
50 | 733 100 070 586 — 
40 58˙7 "134 100 080 — 
30 44 181 111 098 — 
20 29 ˙3 20⁵ 178 128 070 
10 14:7 "320 200 — 
5 7˙3 860 — 


TABLE No. 2. 


Coefficient of friction between wrought- 
iron brake blocks and wheels 
having steel tires. 


— 


At commence- 

Speed in miles ment of expe- At from 5 to 7 At 69 105 12 
per hour. 3 seconds. | secon ae: 
48 110 20 

s "129 u 099 
18 170 sa = 
Taste No. 32. 
= Coefficient of friction between steel tires 
and s rails. 


At oommenco- 
Speed in miles] ment of expe- At bade to7 


At from 12 
hour. rimout to seconds. to 16 


EP 8 secs. 
50 4 ove 
45 041 ase ais 
38 057 641 011 
2⁵ -080 074 . 
15 087 . 
10 "110 ove 


The result of these tables shows that the co- 
efficient of friction varies inversely in a ratio 
dependent upon the velocity at which the surfaces are 
moving past each other ; and also that the longer the 
surfaces are in contact, the smaller the coefficient of 
friction becomes. The following is the theoretical 
reason which is believed to give the true solution of 
this problem. 

When a brake is applied with sufficient force to 
“ akid” the wheels, the friction between the rails 


and the tires develops heat, and the consequent | temperature of 59° F. 


The coefficient of friction between the brake blocks 
and tho wheel is found to be thas— 


the tangential foros 
the pressure applied 
and between the wheels and the rails it is— 
the friction of the brake blocks = 


— the weight upon the wheels 


The opinion of Mr. Fleeming Jenkin, given in the 
paper which he read before the Royal Sosiety in 
April, 1877, that in all cases where a difference is 
observed in the coefficient of friction, between the 
statio and kinetic friction, the static exceeds the 
kinetic,” is receiving great attention; but all the 
experiments made by Mr. Jenkin were with bodies 
moving at very low velocities, and, therefore, cannot 
8 ny bo compared with those made by Captain 

alton. . 

The second paper upon Continuous Brakes 
will be read by Captain Galton at the autumn meet- 
ing of the Institution of Mochanical Engineers, wben 
tbe whole of the results of the present series of 
experiments will be communicated. 


August 28th. O. E. 8. 
(To be continued.) 
L. & N.W. LOCOMOTIVE ENGINE 
SH DDS. 


14796. — IN let. 14632, p. 499, R. N. H.“ gives 
a list of locomotive engine sheds of L. & N. W. R. 
The following list is rather more complete :— 


Euston. Bangor. 
Willesden. Holybead. 
Bletohley. i u. 
Rugby. St. Helens. 
e Wigan. 
Wolverhampton. Liverpool 
Stafford. Preston. 
Crewe. Carnforth. 
Manchester. Carlisle. 
Leeds. Shrewsbury 
Birkenhead. Abergavenny. 
Chester. Cockermouth. 


Can any one tell me if 20 is at Satton, or anywhere 
else? Also, where Precedent and Patience are 
stationed, and if Precedent is a 5ft, Gin. four-coupled 
engine? Wildfire. 


UNFERMENTED BREAD. 


14797.]-As some of your correspondents appear 
to have failed in making unfermented bread perhaps 
the following may be of use :—Mix 12 fluid drachms of 
pure hydrochloric acid and 300 grains of common 
salt in 10 fluid ounces of water. Keep this mixture 
in a bottle. When you wish to bake—1. Heat your 
oven; 2. When the oven is quite ready mix 60 grains 
of bi-carbonate of soda with Db. of flour. Do this 
well, and let the mixture be intimate. 3. Measure 
out 1 fluid os. of the mixture from the bottle, and 
add 9 finid ounces of water to this 1 ounce of miz- 
ture. With the 10 fluid ounces thus obtained make 
the IIb. of flour with the soda in it, into dongh as 
rapidly as possible. It is best done in a large bow). 
Make the dough into the shape of a loaf, and as soon 
as it is made, in with it into the oven, and bake for 
an bour. This ought to teach any one. The amount 
of salt may be too much for some ire It is not 

or F. B. 


BATH HEATING. 

14798. —Soux time ago there were inquiries in 
% oura” about this, and I had hoped, as I also was 
just then in want of some simple and easily manage- 
able plan, that some practical system would hava 
beer Jeseribed. Sach, however, was not forthcoming, 
and as I fouad it impossible to rely upon the ser- 
vant for reparing tbe fire to time, with which m 
bath was hitherto occasionally heated, I set to, an 
devised a simple boiler, actuated by a gas jet. 
boiler is of zinc, about 9in. high by 6in. diameter, 
with an internal fire bor in. high by 4in. dia- 
meter. It is connected from the outside to the large 
end of the bath by two horizontal tubes, one of lin. 
diameter, starting from lowest point of boiler, and 
one of ltin. diameter, starting from near the top, and 
when the bath is filled the boiler and tabes are also 
full of water, being about a couple of inches under 
the level of the water in bath. A gas jet plays 
directly from below into the fire-box, and the heated 
air is carried off by a small tube from top of fire- 
box, passing through the water space above. No 
diss ble smell is found to ariee from this, and 
the bath-room is very nicely attemperated from 
this by the morning. 

As I take my bath every morning on rising I light 
the gas the evening before, allowing it to burn all 
night With cock at from one-half to two-thirds open. 

e bath contains 560lb. of water at an initial 
The result of an experiment 


expansion tends to close up the pores in the metal, | was as follows -—Gas jet lit at 11.30 p.m. At 8a.m., 
and to make the heated surface ef the tire a more | or in 8} hours, the water was raised in temperature 
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to 813°—1.¢., had accumulated 22}° of heat, at which 
temperature I usually take the bath. The amount 
of gas consumed in this time was 28°7 cubic feet, and 
at 4a. 6d. par 1,000 cubic feet, had thus cost me 1°55d. 
It will appear from this that each cubic foot of gas 
had given a useful effect in heating the water of 
439 peund-degrees in 8} boura. 

The apparatas cost me about 12s. to have made 
and applied, and being able in this way to control 
temperature, and to have my bath ready at the 
moment required, I can but recommend it to others 
in like circumstances. : 

The addition of heat te the bath was at the rate 
of 2°647° per hour, so that an estimate can be made 
for any other temperature of commencement and 
ending, as also for other times of taking tbe bath. 

As I cannot stand a bath at the same temperature 
as the surrounding atmosphere, and find at this 
season of the year an excess of temperature of about 
10° most suiting, I should be glad if some of our 
medical friends would kindly give their advice if 
this proportion will also apply during the winter 
and spring season. Subject to catching cold very 
easily, I am desirous of hardening myself by 
gradually reducing, if possible, this ratio of excess 
temperature of water over atmosphere, but do not 
know if it may eafely be done, or if the proportion is 
proper, also for lower and higher atmospheric tem- 
peratures. Information upon this will oblige 


. W. A. 


THE HYPHARMONIC THESIS 
CONSIDERED. 


[14799.1—Ir is not necessary, I think, in response 
to letters 14672 and 14725, to extund observations at 
very great length in the consideration of the thesis 
that the structure of the diatonic scale is not perfect 
unless it is supplemented by the note reh as the pro- 
duct of hypharmonio evolution. It would appear 
that, according to the correlative hypharmonic 
theory, certain notes of thediatonic seale correspond 
with an harmonic ascending series of conoords, and 
that certain others similarly correspond with a 
hypharmonic descending one. In the ascending 
series are obtained doh, me, soh, and in the descend- 
ing me, la, doh, with their replicates. Placiog a 
harmonic concord on eoh there are obtained te and 
ray, and an hypharmonio concord under la, fa, and 

. There are now in the harmonic series the t vo 
triads of doh, me. soh, and soh, te, ray; and in the 
hypharmoaic those of Ja, doh, me, and rah, fa, la. 
These series completa the diatonic scale, the rotes 
of which are thus? Doh, rah, ray, me, fa, soh, la, 
te, dohl. The relation which they bear to each other 
is expressed by the following series of ratios :— 

As doh : rah: ray: me: fa: sob : la: te: doh. 

Bol : Ps 8 2: 2 2: gi 3 cer y: 3 

A converse order is as follows :— 

As mel: ray! : rab! : doh! : ta: la: soh : fa: me. 

So 1: u =: 2 : 1 : 1 : 2: 1 r: . 

Then, it is argued, since the ooncords of la, doh, 
me, and rah, fa, la are produced in hypharmonic 
evolution as those of doh, me, sob, and soh, te, ray, 
are in harmonic; since they are necessary to the 
perfection of the symmetry of the scale, and since 
rah is an essential note in the concord rah, fa, la, it 
is a nots necessarily belonging to the diatonic scale. 

This is also sought to be established by the aid of 
the movopolytone, which is an imaginary generator 
of musical sounds, commencing with the eub- 
dominant fa in the pitch of the third octave below 
the counter tones, and progressing in musical ratio 
according to the indices 1 to 48, and arriving at the 
musical scale of the small octave in the ratio and 
progression of 
As 24 : 27 : 30 : 32: 36 40: 45 : 48. 
Sodoh: ray: me : fa : soh : la : te : dohl. 

From this a hypharmonio monopolytone is con- 
structed, in which the note te is made the highest in 
the pitch of the 5th line octave, whence descending 
in similar ratio correlatively tha order above is found 
to correspond with the notes mel, rahl, dohl, te, la, 
soh, fa, me. Hence, again, it is contended that the 
note rab pertains to tbe diatonic scale. 

On the contrary, it is asserted that between such 
descending series and the ascending one there is in 


reality no coincidence, and that they really have no | I 


connection the one with the other. Hence the 
occurrence of a ratio in the descending series, which 
is indicated by the denominative note rah, canvot be 
a proot that it has a legitimate place in the diatonic 
scale. 

Considering that all the notes of the diatoniv 
scale may obtained in an ascending order of 
ratio; that the subdominant of the scale generates 
in thirds every note of it in the progression fa, la, 
doh, me. soh, te, ray; that these notes in the two 
modes of major and minor are amply sufficient for 
all theorctical purposes of melody and harmony ; 
that the diatonic scale of the seven notes, under- 
stood by the terms do, ray, me, fa, soh, la, te, is, as 
Mr. Curwen expressly says in his Lessons on 
Music” in the Popular Educator, Ist edition, the 


scale of all nations and all time, immutable in its | up with ‘' pigs,” is eminently suggestive. 


very nature ; and, considering that it cannot admit 


any other note in its structure than these funda- | of ‘‘ Aliquando” (p. 602), and thought surely the 


1“ principle,” whicb, after all, is not the test of the 
valid: ty of a patent. 


mental seven notes, without vitiating and destroying 
its diatonic character, the conclusion would seem t) 
be inevitable that, whatever position may be assigned 
tə it in enharmonic scales, the note rah, in the scale 
termed diatonic, has not, and cannot have, position 
or power. Isaac Fowler Ballard. 


reader also is hound to take care that he understands 
the meaning of the writer—or suffer in default. I 
do not know how many of your readers failed to 
understand Mr. Dewabury’s description of his pulley 
block, and it is always difficult to explain a new 
thing, but I venture to think that the word till“ 
is quite as clear as the word will ’’ in the connec- 
tion cited. Itis not advisable to look gift horses 
in the mouth too critically. The effcrt to under- 
stand anything is often of great value in impressing 
the knowledge gained upon the memory, and I for 
ove protest against this lecturing.”’ 

Do we hear the tramp of the fly, or merely the 
vibrations set upin the microphone? Brick wall 
(p. 529) speaks of feeling the movements. I 
take it he felt the undulations or vibrations cansed 
by the movements of the fly, and I douht whether 
one really hears the actual sound of the fly’s tramp 
in the telephone. It may be heard easily enough on 
a summer afternoon by covering one’s head with a 
newspaper. It will be odd if some flies do not settle 
on it, and you ean hear their steps distinctly. The 
microphone, it should be remembered, magnifies the 
sounds, and transmits them to the telephond or re- 
ceiving instrument, in the shave of electrical vibra- 
tions, and the movements of tho diapbragm wou ld, 
to a certain extent, be communicated to the wooden 
covering-piece. I must acknowledge, however, that 
the tick of a watch is reproduced exactly as regards 


AUTOMATIC REED ORGANS. 


[14800.]—I was very much interested in the com - 
munication from George Tommy (letter 141735, 
p. 691) concerning automaticorgaus. Can he kindly 
give aay further information about the construction 
of the same—is it patented, and, if so, what year is 
the specification dated? In searching the Post- 
office Directory I find the name of Dawson, the 
inventor, is no longer at 395, Strand. Can George 
Tommy say where the instrument can be seen? I 
am extremely interested in the question of mecha- 
nical musical instraments, and have been experi- 
menting thereon for some time. I know they are 
looked upon by musical professors with a very amall 
amount of veneration, but to people fond of music 
it is no small matter to be able to sit and play con- 
tinuously overtures, symphonies, &c., with perfect 
precision. Even with an ordinary barrel instru- 
ment I have, with the aid of lover and stop, obtained, 
in addition to perfect mechanical exccution, great ex- 
pression, obtaining forte, piano, sforzando, diminuen- 


do, crescendo, &c., &c., but all barrel instruments | the quality of the sounds. 8. Mayer. 
are defective in being limited to the circumference of 
the barrel for the leng th of tane; any system, FLY-WHEELS. 


therefore, like that described by George Tommy I 
should like particulars of. Can any reader describe 
the principle of the piano mécanique, invented by 
Debaia, where the music is arranged on small con- 
tinuous boards, or another instrument I have heard 


(14802.] — ‘“ NoRFOLE’s ° proposal in letter 
14746, p. 608, of weighting fly-wheels with mereury 
would not, I think, of much more service than 
baying 8 aiey 1 W ai the pame 

3 43 3 as his cylinders. It is hardly likely there wou 
of upon the principle of the Jacquard 1 be 24in., or even any vacnom at d 5 (position 1), 
| considering the friction of the piston, which mast 
| fit tight, or the silver would be liable to escape; 
AUTOMATIC REED ORGAN —COTTON ; there would certainly be none when the wheel was 
BLIGHT OR MEALY BUG — AN. turning rapidly, as contrifugal force would keep the 
OTHER QUESTION—OBLIGATIONSOF | mercury at the farthest point possible from the 


centre of the wheel. Even supposing the vacuum 
WRITERS—THE FLY’S TRAMP. | to be formed, would the extra leverage caused by the 


(14801 Is Mr. G. Tommy quite sure there is part. a b, being filled when descending, be sufficient 
‘no novelty in the principle” of the automatic | where n heavy fly-wheel was before needed to carry 
organ, illustrated on p- 5147 I ask, because for all | the crank over ita dead points? 
tbe information he gives, no one can possibly say! The only satisfa way of preventing more 
what tha“ instrument similar in principle was | mischief being done by the accumulated force, in case 
like. I fail to ses any“ principle in the question; | of break downs in the machinery connected, would 
but Mr. G. Tommy has now to show that the per- | be to fix a brake, ro that it could be easily applied 
forated sheets of millboard were made to ant as the | to the rim of the fly-wheel to stop it quickly; or 
pallets of the organ, before he will establish an iden- some of the heavy fly-wheels in use might be re- 


tity in the means employed. Is he sure that the | placed with advantage by lighter ones. 
rforations in the millboard did not actuate levers ? . A. M. H. 
ecause, if so, thera would be a difference in the 


—— — e ee — 


BOAT- BUILDING. 


{14803.]—I FIND one or two slight mistakes in tha 
letter on boat- building; p. 445, near top of first 
column, I state the model is drawn in. to the foot, 
should have been lin. to the foot: middle column. 
tenth line below engraving, read Fig. 7 instead of 
Fig. 5; bottom line, middle columo, read Fig. 8 
instead of Fig. 7; same column, eighteenth line from 
the engravings fit the front end to the stern, should 
be fit the front end to the stem; tbe second line 
below again, instead of stern rabbit, should be stem 
rabbit ; third column, eleventh line from bottom, a 
narrow iron strut, should be a narrow iron strap. I 
find that amateur boat-builders often get the boat 
wider than is intended from not bevelling the top of 
each strake at and near midship sufficiently. I 
would suggest to the novice to take a pumber of 
pieces of wood, say 3in. or 4in. long, and as wide as 
the strakes are intended to be, and bevel the top 
outside edge lin. wide from top until they fit the 
outer edge of midsbip template when placed one 
upon another in the positions the strakes will oocupy. 
This will give him a good idea how much to bevel 
each strake. . R. Cooper. 


Is there not some misunderstandicg as to the 
question headed Aphies, p. 607? I think there is 
some confusion between American blight and mealy 
bug, often called se- le insect —a species of ooceus, 
quite different from Aphis lanigerus. 

In bis letter, p. 575, “F. R. A. S.” quotes a 
sentence from a letter by Pioneer,” and says, the 
naïveté of this wou'd be amusing if it wera not 
pitiable.” Isbonid like to ask in what way it is 
either nalf or pitiable? It is a good instanco of how 
one sentence etrikes two readers. I understood 
% Pioneer to mean that, although the wages of the 
working classes may have been raised 40 per cent., 
they are no better off, because necessaries have also 
gone up 40 per cent., and, as I understand him, he 
makes that statsmeut, because, as he says (p. 470), 
the British workman has been referred to as the 
most favoured in regard to wages. We have been 
told so frequently lately that the working man is a 
vampire, fattening on the juices of society, that 
peeple begin to believe it. Looker-on,” p. 576, 
can prove it, too (about the extra cost of houres), 
but I observe that he, too, omits the proof. If he 
bad to pay so mach for the work being done, why, 
in the name of common rense, did he not do it him- 
self? I am heartily sick of this instructing of the 
working man, who perhaps understands the pria- 
ciples of political economy as well as thos? who 
appear to think they have a monopoly of such kaow- 


edge. 

tan obliged to H. G.” (p. 629) for his attempt 
to answer my question ; but [ would point out that 
it is searcely what is wanted. Surely a ‘‘ builder. 
or other person of experience, can give the actual 
items of cost for materials and labonr of a house of 
any known size now, and 30 years ago. The actual 
daily wages paid and number of hours worked 
scarcely meet the question, because I have known 
such a thing as high-priced workmen doing vastly 
more and better work than low-priced men, and not 
work so many hours. I mentioned the experience 
of Mr. Lascelles on this point recently. ‘‘ Penance 
Point” (p. 630) may attribute as many cranky 
notions as he likes to me. I hope he will not lose 
his temper if I touch him with my rasp. At present 
I bave not time. The passage in his letter winding 


OBTAINING NITROGEN FROM THE 
ATMOSPHERE. 


[14804.]—I am very much obliged to you for your 
article on my invention of a new process for obtain- 
ing nitrogen. There is, however, one erroneous 
statement in it which I beg leave to correct. Accord- 
ing to the method described by me all the oxygen is 
removed from the atmospheric air. When I stated 
that there might romain a residuum of oxygen 
amounting to 2} per cent., I meant by that not the 
minimum, but the maximum of oxygen remaining in 
consequence of an imperfect way of using the 
apparatus, and I mentioned this only for the pu 
of preventing a refusal of the patent in case of an 
insufficient examination of my method. : 

As you yourself express the opinion that an entire 
disoxygenisation of the air would be of considerable 
value t hope that the above communication will be 
of some interest to your readers both in England and 
America. Should any of them feel sufficiently 
interested in the invention, commercially or other- 
wise, I should be glad to correspond with them. 


Dr. Treutler. 


I was much amused when reading the lecture“ 
Blasewitz, Saxony, August 26. 


cn —ñ 


Serr. 6, 1878. 


SIEMENS’ FURNACE. 


14805. —Ix your issue of the 16th August (let. 
14721), I am pleased to see that P. F. McC.” 
gives a description of the Siemens furnace, which, 
I think, might be applied to many other industrial 
processes requiring cod paratively low temperature 
as compare water beat —neoessary for the manufac- 
ture of steel or glass. 

In my case I require to heat an ovan or kiln to a 
temperature of between 250° and 300° Fahr., and I 
should feel obliged if P. F. McC.,’’ or any corre- 
spondent, wou'd kindly inform me if this could be 
done with the Siemens furnace. As I understand 
this apparatus, it consists of three distinct parts 
—VIZ.: 

Ist. The gas- producer. 

2nd. The regenerator. 

3rd. The oven or kiln to be heated. 


In the firat the fuel undergoes an incomplete 
combustion—that is to say, it is converted into 
carbonic oxide gas, which is conveyed to the 
** regenerator,” which consists of a simple chamber 
filled with firebricks heated to redness by the water 
or escape heat from the oven. Here the complete 
combustion of the gases liberated in the producer 
is effected by the introduction of atmospheric air, 
which affords a sufficient quantity of oxygen to 
convert the carbonic oxide into carbonic acid gas, 
which, together with the other heated prodacts of 
combustion, pass rhe hes the kiln or oven, where the 
process requiring the heat so obtained is carried on. 

It appears to me that, if the supply of air and 
gas admitted into the regenerator be completely 
under control by means of suitable valves or 
dampers, so that their fow can be checked or 
accelerated at will, the beat in the oven will be 
regulated in the eame way that heat in a common 
gas-cooking stove is kept at the required tempera- 
ture by simply turning the taps, and so reducing or 
increasing the power of the flame. I should be 
much obliged if P. F. McC.” would kindly inform 
me if this could be done, and, also, if I am correct 
in supposing that the quantity of fuel consumed for 
the production of gas will be in proportion to the 
quantity of air burnt in the regenerator. The 
‘ quantity of roduced, I presume, could ba 
further controlled by a damper placed so as to regu- 
late the admission of cold air below the frebars. 

I should be glad to know what is the use of the 
cooling tubes shown at Fig. 1, and if it is necessary 
for the gases to be cooled before entering the regene- 
rators. Also, how one of these furnaces is started, 
as in the first place the nerator would be cold. 
It is important also to know if all the oxygen is 
consumed in the regenerator before the heated gases 
enter the oven or chamber. This is an important 
matter in my case, as the substances requirirg to 
be treated take fire at a comparatively low tempe- 
rature in contact with the air. 

Could not some self-acting contrivance be adopted 
for regulating the admission of the gas and air, and, 
80 to speak, turn off or on the supply p 

Some arrangement, based upon the unequal ex- 
pansion of two metals, acting upon suitable levers 
in connection with the valves, might answer, and 
perhaps some correspondent would give some idea 
of a simple form of heat regulator. Etna. 


THE MANUFACTURE OF STEEL BY 
SIEMENS’ PROCBES8.—ITI. 
Working of the Gas Producers. 


114806.— THE most inferior descriptions of fael, 
such as slack, sawdust, peat, &o., which will hardly 
burn at allin an ordinary grate, may be converted 
into highly combustible gas by means of the pro- 
ducers; and on the Continent, where good coal is 
not so abundant as in this highly-favoured land, 
modifications of the gas producer are used even for 
steam boilers. Gas producers are employed to a 
large extent in potteries and glass manufactories, as 
well as in almost all metallurgie operations; and it 
may be safely said that they present the cheapest 
and cleanliest method of burning fuel wherever a large 
and constant amount of heat is required. 

A stack of four producers of the sise shown in 
Fig. 1, when all the fires are clean and in good 
repair, is capable of converting about six tous of 
round coal into gas in a shift of twelve hours; 
but, as the fires soon become partially choked with 
clinkers, &c., the average amount of coal, which in 
ordinary working can be properly burnt in twelve 
hours, may be taken at about 5} tons. The fuel is 
gradually introduced in suocessive increments, at 
intervals usually of about 14 hour; but longer or 
shorter according to the rate at which the is 
being drawn away to the furnaces. The workman 
by freqnently inspecting the fires through the sight 
holes is enabled to perceive when stirring or fresh 
fuel is required, and he must always maintain a 
slight outward pressure within the producer, other- 
wise air would enter, and serious danger of an explo- 
sion be incurred. It may be asked, is there no danger 
from the air drawn in at the fire-bars? but tbis air 
is always converted into carbonic oxide or carbonic 
ri before ascending to the upper portion of the 

re. 
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When additional fuel is required the hopper (see 
Fig. 1), which holds about one hundred weight, is 
filled. The hand lever is then raised, allowing the 
contents to descend, the operation being repeated till 
the desired amount has been introdaced. The cover 
is then replaced, and sanded down to prevent 
escape. On referring to Fig. 1 it will be seen that 
the fuel falling from the hoppers will havea tendancy 
to accumulate on the inclined plane directly beneat 
them. To remedy this the fireman introduces a bar 
through the sight-holes, aud spreads the coal evenly 
over the surface of the fire, which is usually pre- 
served at a level of not more than lft. below tbe 
flue (A, Fig. 1), which leads up to the stack. The 
fire-bars require to be froed from ashes, &c., at 
intervals, the length of which depends upon the 
nature of the coal used—geverally twice in twelve 
hours. If desired the fires may be worked in such a 
manner as to leave a considerable residuum of coke. 
When slack is used some mechanical means of 
stoking may be employed with advantage and 
ecenomy both in fuel and labour. It may be as well 
to state here that, though a more regular quality of 
gas is obtained by working the producers continu- 
ously, the production may be, if desired, stopped for 
many hours without detriment to subsequent 
working. 

The gas resulting from the partial combustion of 
the fuel in the producers consists of a complex mix- 
ture in variable proportions of carbouic oxide, hydro- 
gen, various bydroearbons, nitrogen, carbonic acid, 
Ke. The specific vity of the mixture averages 
about 0°79, so that it is considerably lighter than the 
3 The following analysis will give a good 


idea of the proportions of the various constituents :— 
Carbonic oxide oe 24 7 volumes 
Hydrocarbons wee i oe 
Marsh gas wow 18 „, 
Hydrogen eco wee ove 7˙5 77 
Carbonic acid eee eee 4'5 29 
Nitrogen, &c. en „ 602 = „, 
100:0 „, 
5 
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The most important of these gases is the carbonic 
oxide, and its formation is thus explained: — The air 
passing through the incandescent fuel at the fire- 
dars is converted into carbonic aeid, and passing 
upwards tbrough the heated coke above, combiaes 
with an additional stom of carbon, the result beiog 
the production of two volames of carbonic oxide. 
The hydrocarbens, generally present only in sma'l 
volume, and the bydrogen, partly the result of the 
decomposition of the steam arising from the water in 
the ash pits, are also valuable heat producers. The 
nitrogen acts as a diluent, and the carbonio acid, 
resulting from a too free admission of air, exerts a 

rejudicial action in the farnaces by hindering com- 
ustion. ‘ 

When coal containing sulphuris used various oom- 
pounds of sulphur with carbon and bydrogen will of 
course present themselves in the gas; but they do 
not appear to exert any appreciably injurio as action 
on the metal in the Siemens’ furnace. 

One ton of coal produees from 50,000 to 55,000 
cubic feet of gas ata temperature of 60° F. 

The gas being lighter than the atmosphere, it is 
evident that, except in cases where the producers are 
placed at a eonsiderably lower level than the melt- 
ing furnaces—an arrangement seldom practicable— 
some special expedient must be used to cause the 
gas to descend to the furnaces. In Fig. 2, A is a 
section of the prodacer stack; B B B, the cooling 
tubes ; C, the downtake; and D, the underground 
flue leading to the furnaces. The gases which ascend 
from the producer at a high temperature become 
cooled in passing through the tubes, consequently the 
descending columu of gas in the downtake, C, is 
heavier than the ascending column in A. The result 
being a coustant preasure m the direction of the fur- 
naces. The arrows indicate the course of the gas. 

The temperature of the gasea leaving the pro- 
dacers is between 800° and 900° F., and it is reduced 
down to between 200° and 300° F. in traversing the 
tabes, the gases undergoing an increase in density of 
about 50 per cent. 
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In building producers the lowest part of the fire- 
grates should not be placed at a higher level than 
the bottoms of the regenerators of the furnaces they 
are intended to supply, if it can be avoided. 

The undergronnd flues, which conduct the gas 
from the downtake to the furnaces, may be about 
5ft. high by 23ft. wide, with a semicircular roof, and 
brick walls 9in. in thickness. A smaller area would 
suffice for the passage of the gas; but the large size 
is convenient for cleaning, and also admits of a 
accumulation of tar, without any ioterference to 
flow of gas. Manholes for giving access are provided 
at short distances. Directly beneath these fines, 
and of the same width, and about 3ft. in height 
generally, are built the flues, which conduct 
waste gases or smoke from the furnaces to the chim- - 
neys. By thus placing tbe gas and smoke flues 
considerable economy is effected both in excavation 
and brickwork. 

As a large amount of soot, tar, &c., is continually 
being deposited in the cooling tubes and fines, the 
must be cleaned out at intervals, the leogth of whic 
will depend upon their size and on the nature of the 
coal used ; but generally not longer than six months. 
The tar which collects in the main tubes is solid in 
the immediate vicinity of the producers, becoming 
gradually liquid at a greater distance; and, where 
the tubes are ef con:iderable length, it is advisable 
to have some means of drawing off the mixture of 
tar and water as fast as it is condensed from the gas. 


P. F. M'O. 
(To be continued.) 


MICROSOOPICAL—THB HOUSE FLY. 

(14907.J—[ po not think I have ever read any 
letter to the E. M. with more amusement than No. 
14753, Is Mr. E. B. Fenneasy really so ignorant 
of the snbject he writes upon as not to know that his 
so-called spider skeletons, which he imagines to be 
remnants of cannibalism, are really the cast-off 
skins of living spiders. To guide his steps in the 
study of spiders let me tell him distinctly that 
spiders cast their skins regularly, and the skin 
includes claws, jaws, eyes, &c. These he can find 
wherever he can find spiders’ webs. 

Another correspondeat (query 33796) asks for in- 
formation about the house fly. The house fly, 
although a small insect, is a member of a very 
numerous race. It is probable that the majority of 
people see the countless swarms of flies every summer 
produces and every autumn destroys without ever 
giving a single instant's serious attention to them. 
When their numbers become so great as to be a 
nuieance we knock them from the walls, or buy a 
fly-paper and poison right and left, without pity or 
remorse, and when we have swept our dead out of 
oar sight we congratulate ourselves on our achieve- 
ment, and there is an end of the matter. Whence 
do they come, what purposes do they sérve, what is 
their organisation and life history, we do not ask, 
and yet I know no more wonderful creation, no one 
more wondrously made or more beautifully con- 
structed, no one with plainer adaptation of means to 
an end than this little insignificant house fly, which 
so often only obtains notice to be anathematieed. 
At some seasons their countless legions become a 
veritable torment, and wo car form some faint idca 
of the weight of the Egyptian plague. If it were 
possible to take a census of them, figures would fail 
to represent the vast total. Even the host in a 
single house is as numerous as a army. A 
grocer in Cathcart-street, Glatgow, who was much 
annoyed by them, invested in a halfpenny fly-paper, 
which he placed in the window on a plate with a 
little water. After it had lain there a week, on the 
usual turn over of the window, on Wednesday after- 
noon, aa immense number of dead flies were collected 
from it. Cariosity led the man to put them in the 
scale, when he found their combined weight to be 
241403. He thereupon weighed 600, and upon calcula- 
tion it appeared the 2}0z. would contain 10,800 dead 
flies. Besides this it is considered that nearly half 
as many more would he dusted ont of the window 
during the week, making a geand total of 15,000 
slaugh in a week by this housewife’s benefac- 
tor.” as the Glasgow Morning Herald calls it, but 
certainly it is not much of a benefactor from a fly’s 
point of view. 

Small as the fly is, if we were to range in order 
the whole animal creation, from the minutest 
avimalculum to the huge whale, we should find the 
fly more than half way up the scale—‘.e., there are 
more ‘animals smaller than the fiy than there are 
larger, but we are so accustomed to look on the 
larger abimals as the whole of life, and to estimate 
at nothing at all the myriads of insects and animal- 
cola, that it really requires a little consideration 
before we can accept this statement as an unim- 
peachable fact. But, after all, we could catalogue 
the 1 animals in a very short time, and when we 
descend, and especially when we reach the regions 
where the unaided eye fails to supply our require- 
ments, we find exhaustlees variety, and only then 
begin to realise the vastness and abundance of the 
universe. 

I have called the fly an insect. What is an insect ? 
Unless one has paid some attention to this they 


a 
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yona 000000 "Tue like to answer the question promptly. 
Spi ders are commonly called insects, as by Mr. 
enneesy in his letter before alluded to; so are mites, 
yet they are not so. An insect may be defined as a 
small animal, having no bones, no veins, and no 
branched arteries, whose body is cut. into three more 
or less distinct segments, which breathes through air- 
pipes in the sides instead of by the month, which 
generally undergoes three transformations, and has 
exactly six feet when in tho perfectly developed | 9 
state. This last is a decisive mark—without it none 
are genuine. The common fly belongs to the division 
of two-winged insects, or di tera. The bouse fly 
is produced from an egg which is hatched within a 
few days of deposition. Some persons assert they 
have known the eggs to hatch during tke act of 
5 leading to the statement that the insect 
brings forth its young alive. They are deposited by 
preference in the dung of the horse, although refuse 
and rubbish of all kinds may be made use of, and a 
fly has even been known to mistake snuff for dung, 
and deposit its eggs therein. Still tho presence of 
the borse appears to be necessary to their prosperity, 
for they certainly are more numerous in the vicinity 
of stables than elsewhere, and I have read that in 
the city of Venice, where there are no horses, there 
are no house flies. The female fly may commence 
to lay at seven or eight days old, and one coming 
into existence in early summer probably lays five 
times, each time depositing from 70 to 90 eggs. 
Most insects deposit a large number of eggs once 
and then die, but the fly continues to live during the 
season if it escapes accidents. It has been calcu- 
lated that a member of the advanced guard of each 
year’s maltitude is probably the parent of two 
millions of descendants before the frosts of winter 
terminate ita carcer. This, thon, is where their 
immense nnmbers originate. I will continue this 
subject through the whole history and organism of 


the fly in a future number. Essex. 


THE MONOPOLY OF LAND AND 
SCARCITY OF HOUSES FOR THE 
WORKING CLASSHS. 


1 CAN NOT Pioneer” see the difference 

e daily sales of land and the sales of 
patents he quotes? No two patents are for precisely 
the same article or process, and, even when 
** licenses” only are sold, those for one patent are 
only to be had from the proprietor of that particu- 
lar patent, so that patents are a monona. indeed, 
but cannot, by any such argument as Pioneer 
uses, be fairly co Compared with the land question. 1 
a; or was, proposed to compel the owner of a patent 

t licenses, and fairly g0, I think, on account 
or the monopoly given him. Does Pioneer ” Bug- 
get that the owner of land should be compelled tó 
et his land for oT quarries,” &eœ., &c.? Is 
such owner not to have the privilege of judging for 
himself whether the projectors of such quarries are 
sound in their speculations and financially, or ne 
he risk the destruction or disfigurement of his 
perty at the bidding of any one who, rasbly or ot Ad 
wise, imagines a granite quarry will pay? Can 
Pioneer not sce that the “argument” in this 
question would apply in othors? For instance I 
have a nice little the, and a goodly lot of tools; 
why should I not be compelled, in the interests of 
trade and the ‘ development of legitimate and 
valuable industry,” to let them to him because he 
thinks he could start a business that would pay? 
And if I will not, and say it pays me better to keep 
them by me in good order to use for the amusement 
of myself, must I at once be quoted as inhuman to 
the intelligent workman,” who, by his“ combina- 
tions,” has raised our prices till capitalists prefer 
3 per cent. from land to the precarious profits said 
workmen think proper to allow them. 


Finem Respice. 


ANTIQUITY OF MAN. 


14809. Is desired by Capt. Steel (lotter 14774) 
I have checked his calculation from the data he gives, 
and find the ratio per year to be 1:00348. On re- 
ferring to his letter (14567) I see that he gives {t as 
1.0034; his answer is therefore correct to four places 
of decimals. 


Manchester, August 31. B. Riley. 


Now Telephone Diaphragm.—Lonis Ollivier, 
of Elbosuf, believes that the flat form of the receiv- 
ing diaphragm interferes with the proper reproduo- 
tion of the voca) timbre. This timbre is produced by 
the more or less complete blending of different har- 
monica. Helmholtz, by the aid of his resonators, 
has been able isolate, successively, the funda- 
mental tone and the different harmonics. After 
having thus analysed the sounds, he has recombined 
them by synthesis. In order to have a diaphragm 

ich may vibrate in unison with var ious harmonics, 
Ollivier uses a concave plate of varying thickness, 
imitating, in some respects, the tympanum of tho 
car. 


t 
i 
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REPLIES TO QUERIES. 


e: ° Ale their answers, eee are re- 
re ted to mention, in each instance, 
7 title iy Ae pec PE the query asked. 


[32461.]—Tasmania.—The mineral resources of 
ae 3533 seem to he unlimited. and at present 
discovered. Gold, silver, copper, tin, 
1 975 . al seem ber be plentiful, Two iron mines 
also were started a few ma ago; one of them had 
a very short life, but the other carried on un 
few months ago, when it was sold to some one in 
Melbourne, and will probably be opened again in a 
few months ; the iron isin great abundance, and, 
believe, of first-rate quality. The only difficul 
the matter was finding a market for enough of it to 
make it pay. Unless a man is a ly good practi- 
cal farmer, and up to any amount of hard work, he 
had better not try his hand at farming here. The 
markets are ruled by the prices current all over the 
world, and what can’t be disposed of in the island is 
sent away. A good deal of wheat finds its way to 
England, and meat of the wool grown in the country 
also. Thereis any amount of water power in the 
island. Coal is abundant, at about £1 per ton, and 
several mines are Wor kad, but I telieve most of it is 
much impregnated wit h salpbur, rendering it almost 


useless for steam purposes. I might have written a 
much longer reply to this query, but imagine the 
subject is not of much importance to the general 
readers of the ENGLISH MECHANIC. If Mr. R. 
Johnson will publish his address, and wishes it. I 
will send him newspapers, which will give him an 
idea of the minerals produced in the country, 
the number of mines at work. I mention that it is 
probable an exhibition of Tasmanian products under 
the name of the Tasmanian Courier Exhibition“ 
will shortly visit England. The idea originated 
with a Mr. E. R. Richardson, a very noble-minded 
fellow, who lost his life a short time ago by the cap- 
sizing of a boat at the conclusion of an exploring 
expedition. It is hoped his brother, Mr. James 
Richardson, will go home with the exhibition, which, 
I may say is subsidised by no one, and under no 
one’s special patronage, and will trust for support 
entirely to its own merits.—ANTIPODES, July 3r 
1878. 


133156. — Cupola. — To J. C——y.—In Box’s 
reatise on Heat,“ page 32, you will find, accord - 
ing to Dulong. carbon burning to carbonic scd 
develops 12,906 heat units. Despretz gives 14,040, 
and Favre and Silbermann say carbonic acid from 
wooa gives 14,544 (page 7). The latent heat of 
liquefaction of cast iron is 233'0 (Clement), page 2. 
The specific heat of cast iron is 12983 (Regnault), 
and (page 24) ita melting point is 2,190° Fahr. (M. 
Pouillet). Now if we take the ordinary temperature 
of cast iron at 50°, we will require (2,190 — 50) x 
123 = 263°92 units of heat to raise llb. to its 
melting point, and 263°22 + 283°0 = 406°22 the total 
amount of heat to melt 1lb. This result is higher 
than that given in my letter (No. 695), in consequence 
of a very stupid ee in my 55 5 ion. One 
——ů— 10131 f 

ton of iron requires 12,000 x 85 101˙3lb. o 
coke. This brings the theoretical consumption nearer 
to the actual, or 10:7 instead of 14. I am doubtful 
that this is quite 15 truth for the following reasons: 
In the first place, I have selected the lowest heating 
power of carbon, 12,906, against 14,040. Iam also 
quite sure the coke I use contains, by analysis, 
90 per cent. of carbon. With these data we have— 


2.240 49022 88 nearly, or a margin of 24lb. 


14,040 x 90 
But if, = a ae possible, all the carbon is not 
burnt to C 2 then some of it may pass off as CO. 


In that me we would have a very prodigal source of 
loss. According to Dulong, IIb, of carbon b burnin 

to CO will only give out 2,495 heat units. It wi 

thus be seen that every care should be taken to 
prevent the formation of CO, by not putting on too 
much coke at each charge. İt is also quite possible 
that you may be using too much coke at each 


charge, although I am aware that you cannot do so | N 


well with a small cupola, yet you may easily be 
wasting fuel and losing time by burning if to no 
purpose. You do not say what proportion of coke 
and metal Rp 1 your cupola with. I think if 
you were to try the ſollowing vos would reduce your 
coke consumption :—Begin by filling up to about 
18in. above the tuyeres; then put on l2cwt. of metal, 
after which put on 68lb. of coke. Continue the pro- 
portious alternately till you get on the whole of the 
metal you want. You will then be melting metal at 
the rate of Icwt. of coke per ton plus the amount 
required for ae up, which, of course, is the same 

for one ton or a hundred. There is one feature { do 
not like to see in your cupola : you have two tuyeres, 
each being 6in. in diameter. Your cupola would 
work very much bétter by having an air belt passing 
round the cupola, and two rows of tuyeres, 4 in each 
row, one above the other, placed zig-zag fashion, | o 
similar to Ireland's cupola. Of course you would 
not need them more than Sin. square. I used to 
have my cupolas lined similarly to yours, but gave 
it up long ago, and now line them quite cylindrical. 
I used to be bothered with 155 charge hanging or 
scaffolding in 8 5 furnace. 51 were to o onango 
your cupola and make it parallel and 42in. diameter, 
tken with 120z. blast you would be ablo to melt 
abont 6 tons an hour. I do this frequently, the 
saving in wages being considcrable.~CuroLa. 
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[33174.)—Olive Oil (U.Q.).—I read in Fownes 
that the oil oposite a solid, chiefly consisting of 
palmitine at 4° C.; the liquid remaining being nearly 
pure olive. An r—I think in Nature, 
experiments proving 
that when the earth was cooling, the solidified stone 
woúld float on the molten mass, like ice on water. 
PLONI ALMONI. 

33174.]—Olive Oil.— 
get any better account 


interesting pa 
a few weeks ago — descri 


“ Gallium ” is not likely to 
of olive oil than that con- 
tained in the work he mentions. As to the expansion 
of substances when solidifying he will find this 
matter very fully gone into in Vol. XXV., pages 318, 
368, 393, 416, 442, 466, and 402, under the heading 
Curious Property of Cold Cast Iron.“ - R. P. G. 


[33406.]—Belemnites.— The cone of the 33 
is oompoged of e carbonate of li ime, dis- 
posed in fibres that radiate from an eccentric axis 
to the circumference of the belemnite. The odour— 
resembling burnt horn—produced on burning it 
arises from the remains of horny membranes inter- 
ee eeen each successive fibro-calcareous cone. 

WES. 


(33433.]—Battery Carbon Blocks (U.Q.).—I 
Iam not aware of any way of joining them when 
broken. Good carbon should not black the hands, 
unless very slightly, after wiping with an old cloth. 
I drill holes in my carbon to cut it using the same 
drill, as it takes the sharpness out of them. This i is 
the best way-that I have yet tried. I wonder how 
saws made out of old scythe-blades—such as country 
blacksmiths ass would: do ?—PLONI ALMONI. 


[83504.)—Aphides—Honey Dew.—The differ- 
ence between G. J. H.” (p. 607) and myself appears 
to amount only to a verbal misunderstanding > Chas. 
Robinson (p. 483) asks the cause of tho ‘ t specks of 
white.” In my answer (p. 508) I gay. They 
caused by a species of aphis. Perhaps I was not 
quite explicit enough; but if J erred it was in 
company, for I find that the Rev. J. G. W 
his charming *‘ Natural Histery (Vol. III., ote) 
writes as follows: The white cottony substance 
that is foand upon trunks of apple trees, and is popu- 
larly called the apple blight, is produced by one of 

e aphides called pop rly the American blight, 
and known to naturalists under the title of Lachnus 
lanigerus.“ This insect appears to rejoice in several 
names. Some naturalists call it Bat ae zoxyle mali, 
others Schizoneura lanuginosa, on p. 577 

“G. J. H.“ calls it by yet another—vis., Suchus 
lanigerus. With to honey dew, Chas, Robin- 
son (p. 682) may rest assured that it is Sees by 
aphides, who drop the honey on to leaves, 40. Per- 
haps there is a tree near the window some leaves of 
which touch it, 1 the insect might deposit the dew 
and.fly away, There is a very interesting account 
of the aphi es and their relations to ants in Louis 
Figuier'’s Insect World,” but it is too long to 
quote here. However, it is quite trae that the anta 
on only nee the aphides in confinement for the 

sake of their dew, but actually milk them when they 
require a supply.— R. P. G. 


33548.) — Multiplication.— The original query on 
this too trivial subject has, in my inion. „ 
been satisfactorily answered by Ploni ni; 

ut I cannot pass over the statement of Idem?” 
who, because the symbol x is not clear enoug 
chooses the word of ” to suppl Ply its meaning, an 
very correctly says that 4 hands of 5 fingers = 20 

ngers (but in this case the of signifies ‘teach con- 
taining ’’), and from this he deduces that S. D. K.” 
can 8 of 2 apples x 3 oranges, which must, 
according to Idem's ” demonstration, mean 2 apples 
of 3 oranges, and what that means I am sure I cannot 
understand. The act of multiplication is the making 
of anything greater in quantity or extent, and, 
therefore, yon cannot saulbiply 2 apples by 3 oranges, 
or 3 oranges by 2 fa fey 
the size of either es 0 
such treatment. 


, for neither the number nor 
r oranges can be 
HAT, 


[33566.]—Telegraph Engineering—Is a_very 
good profession for a man with brains, and the 
ability to use them; but it is useless for a man 
knowing classics and ‘nothing of science to enter.— 
EMO. 

(33573. Le para Water is the best seal for 
the two holders; but perhaps you mean what is best 
to join the material of which holders are made; if 
80, perbaps you will 5 ak answer when you say 
what you do mean.— ; 

(33587. |— Steel. —Firth’s, of Sheffield ; but there 
is no correct answer to the question, as t are 
several makers of the very best stuff. I saw a reply 
recently about ‘‘ shutting ” cast steel.—ERos. 


(33623.]—Dido.—I am afraid I cannot help your 
correspondent much. A careful search in several 
reference Bibles and a number ef other books has 
given me nothing but dates. Ahab commenced to 
reign, according to Ussher, B. o. 918; to- 
Creswell, B.c. 917; according to Hales, B.C. 931. 
Ethbaal's father I have not found, nor indeed any 

of his relations. Dido was the caugh ter of Belus, 
the son of Pbæœnix, the son of. Agenor, the son of 
Neptune. Dido left Phœnicia in about B. C. 953—that 
is, 36 to 22 years before Ahab’s accession.— BAM 


CHAND Biswas. 

[33626.— Boat Buil . W. A. R.” need not 
fear the weight of white lead in his boat if con- 
structed on the bread and butter” plan, and he can 
use tar or pitch if the extra expense is objectionable. 
It is, of course, possible to build a tigbt boat in 


many ways, but these require an excellence of work- 


Sept. 6, 1878. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 702. 


manship not often possessed by amateurs. A] Satires.“ This satire is the report of a conversa- 


standing lug-sail—that is, a lug with the tack made 
fast to the foot of the mast—is the simplest ana 
handiest form of sail for a small boat, and if the 
single halyard be rove through a block at the foot 
of the mast and led aft, the safest for a boat managed 
by a single person, as in a squall the sail can be let 
go with one hand while the helm is put down with 
the other. Also a standing lug, if the fore and after 
leaches are parallel, has more cloth in the head than 
any otber sail, and for sailing in a canal, whero if 
the banks are never so low, they skreen off a great. 
deal of wind. A foot of area of sail aloft is worth 
two or three low down. Two frames or templates 
give a large unobstructed central compartment, and 
more are not wanted for strength. Centre-boards 
are unusually pivoted at the lower forward corner, 
but where the centre-board is likely to be fouled 
with weeds and mud it would be better to pivot it 
on a pin or bolt passing through the op edge of 
casing and top fore corner of centre-board, so that 
this last can be lifted out and examinod while afloat. 
A flat-bottomed boat must have a large rudder, the 
lower edge of which should come three or four 
inches below the stern-post, so as to be acted upon 
by the solid water, and not the eddy which follows 
in the boat's wake. If the rudder is fitted with eyes 
as well as the stern-post, and a long rod is passed 
through both sets of eyes, the rudder if touching the 
ground will rise without becoming unshipped.— 
GIMCRACK. | 

(83681.)—Object-glass of Telescope. From 
„ Wallaby’s question the double convex glass is 
missing from object glass of his telescope. I am 
afraid he can only put it right by a new object-glass. 
—ASTRONOMER, 


[33691.]—Cider.—The best time to buy cider is 


about November, after it has fermented and been |h 


properly racked ; you will then have it sweet, and in 
a fit state for either drinking or bottling. Should a 
portion of the cask be bottled the remainder should 
not be allowed to stand long, or it may become tart 
from theair getting to it. In bottling a small piece 
of sugar candy should be put in each bottle. The 
corks should be tied down, and it should stand for a 
month ; you will then have it sparkle, and be almost 
equal to champagne. The price is sixpence to ten- 
peuce per gallon in buyer's cask.—CIDER MAKER, 
‘Tenbury. 

(33718.]—Mechanical Stoker.—The best mecha- 
nical stoker that I know of is one patented not 
tong ago. Itis very simple in construction, and can 
be fitted to any beiler without holes having to be 
drilled in the face, which I believe has to be done in 
putting up all other “stokers.” Slack can be used 
in it with equally good results as round coal, and 
will produce more steam when the stoker is used than 
round coal will with hand stoking. The fced can be 
regulated with great accuracy, and the coal is distri- 
buted evenly over the farnace This stoker 
requires very little repair, and the prime cost of it 
is moderate.— W. A. C. 


133729.]—Naviget Anticyram.—I never like to 
answer a question unless I can do so completely, and 
want of time has prevented my sending this until 
now. I was in hopes when I saw the current number 
of the ENGLISH MecHantc that my trouble and 
postage stamp would have been saved ; but not one of 
the three answers is good enough for the readers 
of ours.“ Therefore, I will try and let in a little 
more light. Naviget Anticyram is a taunt fre- 
quently used in argument by some classic Latinists 
to an opponent, the English equivalent being ‘‘ Go 
to Bedlam and get your head shaved.” It is far 
worse than either Go to Bath,” or Go to Putney,” 
and it arose in this way. There were, as has been 
stated, two Anticyras, both celebrated for the growth 
of hellebore, but one much more than the other. This 
lant, hellebore (iAAsBepe¢), is divided into several 
inds, but more distinctly into two. That known as 
the Black Hellebore” is the most remarkable, 
being an acrid poison of a most dangerous character. 
It gore in broken mountainous ground in Greece 
and the Levant, and is now called scarphe. The 
ancient Greek physicians used it as a cure for mania, 
epilepsy, and dropsy; and it was also a great 
favourite with the secret porron in tbe days when 
analysing the contents of stomachs was not so well 
understood as at present. Some think that it is tbe 
same agent as that which made a ghost of Hamlet’s 
father :— 
“ Sleeping within mine orchard, 
My custom always in the afternoon, 
Upon my secure hour thy uncle stole, 
With juice of cursed hebenon, in a phial, 
And in the porches of mine ears did pour 
The leperous distilment ; whose effect 
Holds such an enmity with blood of man 
That, swift as quicksilver, it courses through 
The natural gates and alleys of the body ; 
And, with a sudden vigour, it doth possot 
And curd, like aigre droppings into milk, 
The thin and wholesome blood.” 
The Anticyra of the proverb was situated at the 
month of the river Sperchius, not far from the defiles 
of the classic Thermopylæ, where the immortal 
Leonidas and his three hundred heroes nobly died in 
defending the passage against Xerxes and his enor- 
mous army, in B.C. 480. This is the Anticyra where 
the genuine bellebore was said to be grown. And 
now about the proverb, Naviget Anticyram,’’ as 
recommended to people who were going mad. It is 
first met with in the second book of Horace’s 


tion between Horace and one Damasippus. 
latter worthy had been in his day a ‘‘ merchant- 
prince ” in the shipowning interest; bat, not con- 
tent with being rich, he tried to be richer. Like 
many hundreds of his greedy kind he fell in with 
sharp promoters —for there were such beings 
even in those remote davs—and lost his all. Dama- 
sippus then became a Stoic philosopher and a dis- 
ciple of Zeno. In this system of ethics virtue and 
temperance were looked upon as the sole bases of 
the happiness of man. It will now be understood 
why the poct and the philosopher should bave a con- 
versation that was thought by the former worth 
reporting. A conversation they accordingly had; 
and Damasippus proved the paradox of the Stoic 
philosophy that most men are actually mad! 

“ Insanit veteres statuas Damasippus emendo : 

Integer est mentis Damasippi creditor?” 

Damasippus is a madman for buying all these 
statues ; but is Damasirpus a creditor to his senses ? 


Again: 

“ Danda est hellebori multo pars maxima avaris : 
Nescio an Anticyram ratio illis destinat omnem.” 
“ By far the largest portion of hellebore is to be given 
to the covetous. I know not whether reason dags 
consign all Anticyra for their use.“ The denun- 
ciation of greed is one of the objects of the Satire.“ 
which is a very lengthy one, containing no fewer 
than three hundred and twenty-five Latin verses or 
lines, as we would call them in English. The 
covetons man is put down both as a fool and a mad- 
man. He is enlled a patient. and the physician is 
dealing with him, and it is there where the text of 
the proverb is firat found. Even a man who is not 
covetous is not immediately to be deemed sound. 
He may want to get out of bed. but Craterus. the 
doctor, will not let him, because disease exists within 


im. 
Non est perjurua, neque sordidus; immolet mqnis 

Hic porcum Laribus: verum ambitiosns et audax, 

Naviget Anticyram. Quid enim differt, bara- 

throne 

Dones quicquid habes, an nunquam utare paratis ?“ 
“Such a man is not perjured, nor sordid; let him 
sacrifice a porker to his propitious honsebold 
gods; but he is ambitious and daring. Let him 
mnke a voyage to Anticyra. For what is the differ- 
ence whether you squander whatever you have upon 
an abyss, or make no use of your property? So 
much for Naviget Anticyram.” The household 
gods were the sons of the goddess of madness, whose 
animal in sacrifice was a pig.—STYLUS. 


[33754.]—Map of English Canals. — Before 
„Faber adopts ‘‘Gimcrack’s’’ recommendation. 
on p. 610, to make his way to the south coast, via 
Wey and Arun canal, he had better ascertain that it 
is still navigable. It was not so some timo since, 
and I do not think that it is so now. There is. as 
far as I know, no inland navigation connecting 
either Portsmouth or Southampton with the Thames. 
—REMEX. 

[33757.]— Driving Lathe by Wind.—Impoasi- 
ble; if such a motive power could be obtained from 
the wind every lathe worker wonld be glad ef it. 
Now, if you feel inclined to ercct an anemometer 
with cups, about 12in. diameter, on arms 2ft. long, 
connected by an endless screw to a train of wheels, 
with a weight some 2cwt.. then you may drive yonr 
Jathe at any time. and at any apeed. But the 
cost of plant to do this would be sufficient to pnr- 
chase two or three steam engines and boilers,—W. 
J. LANCASTER. 


(33759.]—~Leclanche Cells.—Tnke ont the car- 
bons and manganese, and well clean the carbons, 
then re-pack, and put new connecting wire or plato, 
and re-charge, when the cells will go richt again. 
Don’t waste them; they ought to wear until thero 
is nothing hardly left.—W. J. LANCASTER. 


{83760.]—Dull Black Bronze on Opera Glass. 
About the best bronze to stand without lacquering 
is the platinum bronze. Full directions how to use 
this bronze have been given over and over again. 
Nitrate of silver, strong solution, makes a good 
bronze when applied to the metal in a warm state.— 
W. J. LANCASTER. 


[337€0.]—Dull Black Bronze on Opera Glasses. 
—I have got a good bronze by dipping e in 
sulphate of potash. Take 1 part of crude sulphur 
or stick brimstone by weight to 3 parts of American 
potash in powder, and well mix; put into an iron 
ladle, and place upon the fire, and well roast it, 
keeping it well stirred. It will become a reddish-grey 
coke-like substance. This is what the old chemists 
called liver of sulphur. Put }lb. of this in one quart 
of boiling water. and when dissolved pour off and 
bottle for use. This yon may use as it is, or take 
1 part to 2 parts of boiled water. The articles must 
be well cleaned after pickling, and dipped in and 
hung up until the desired colour is got, then well 
brnshed, and lacqnered with thin lacquer.—JACK OF 
ALL TRADES, 


33765.]—Photographing Instruments. — To 
Mr. LANCASTER.—F rom the fact that such work as 
yon wish to do is done every day it would be a pity 
for you not to continuo your efforts. In the first 
place the | plate lens is useless for the purpose; you 
cannot get any depth of focus with it, and although 
you may mnoke shift with it by asing a centre lens 
and a small diaphragm, still it will be preferable to 
at onee obtain a good triplet. One of Ross’s may 
obtained second-hand, and with this and a bellows 


camera you can copy froma large or small object, in 
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all cases obtaining well-defined lines from front to 
ack. The exposnro is rather long, but the results 
are perfect.— W. J. LANCASTER. 


33766. —Spectacles.— Spectaoles of the kind 
you mention have never become a trade article, 
neither are they likely to, the objection to their use 
being far greater than the points in their favour. 
have made spectacles with a mirror in one eye to see 
sideways, but bave never made them like De la 
Court's.— W. J. LANCASTER. 


(33768.] — Chemistry. — Specific Gravity.—I 
suppose you know what is meant by the molecule 
of a gas ocenpying two volumes. If then you divide 
the molecular weight of the gas by the number of 
volumes it occupies, you get the sp. gr. referred to 
hydrogen. Divide this by 14°4, and you have the 
ap. gr. referred to air. Your own formula gives the 
same result. All chemical works show you the 
ap. gr. of a gas when H = 1, and by dividing by 
14°4 you get the sp. gr. when air = 1.—PLONI 
ALMONI. i 
VU Gravity. — To 
. H. Rowney.—Yon are right—and yet not right, 
as I will explain. It is quite correct to say that 


1147 8. but you must, of course, understand 
that l = weight in eriths of given gas per litro-and 
this you omit to stato. To prove the result, reason 
as follows: —. . 1 litre of hydrogen = 1 crith; . 1 
litre of air = (1 x 14°47) = 14°47 ecriths. Now, the 
nown s.g. of oxygen (by actual experiment) = 
110563 ; then, by adopting your proposed method, 
we get this result: —. . 1 litre of air = 14°47 criths, 


and .. 1 litre of oxygen 16 criths; . Tee 
l = 1°10573 (the s.g. of oxygen), and this 


l4 47 
necords closely with the known s.g. of that gas. 
You should, however, assume that 1 litre of air = 
1447.” in lien of 144 criths.“ We always compare 
equal bulks in the determination of specific gravities. 
—Dovuaguas SCOFFERN, St. John’s Wood. 


(38768.]—Chemistry—Specifico Gravity.—The 
method is correct, but it is much better to multiply 
weight of hydrogen by weight of gas—thus, 1 litre 
of hydrogen = I crith, and 1 crith = 0°0896 grammes. 
Hence, the woight of litre of oxygen may found 
by multiplying the weight of 1 litre of H. by 16, for 
the atomic weight of O. is 16, therefore 1 litre of O. 
= 16 x 0°0896, or 1°4336 grammes. The same rule 
holds good with the other gases.—W. J. LaNncas- 
TER. 

(38769.])—Sore Skin from Shaving.— What soap 
do you use? Geta tablet of white card and scrape 
it, or ont it up into vey, fine shavings, and rub ié 
up with just enough water to wet it. Now take łoz- 
honey and a tablespoonful of best olive oil, and well 
mix, letting it stand a day or two, stirring it now 
and then. Take some of this, and press into your 
box for shaving, and I think you wil! find that you 
will get over your unpleasantness, and say for once 
you have had a pleasant shave. You can perfame 
this with camphor, roses, lavender, lemon, bergamot, 
or anything you like.—JAck oF ALLTRADES. . 


(33771.]—Black Dye for Leather.—This will 
depend a great deal upon what tannage, which 
leather, &c. Some use first, a weak wash of soda, 
some potash, followed up by one of urine. In 
chamois and buckskin a decoction of elder bark is 
used, but not for ordinary leathers; after with 
gall and copperas or sulphate of iron or acetate of 
iron, and sometimes logwood. The latter I have 
found best made of good clean urine. zlb. good 
gall (well-broken), Alb. logwood, 30z. sulphate of 
iron, will make about 2 gallons. This is for all 
grain goods, but for kips, calf’s, &c., size and lamp- 
black.—JackK OF ALL TRADES. 


(33771.]—Black Dye for Leather.—Take half 
a gallon of vinegar, 31b. of oy lampblack, and 31b. 
of iron rust, sifted. Mix, and let stand for a week. 
Lay three coats of this on hot, and then rub with 
linseed oil, and you will have a fine deep black.— 
F. C. Hawks. 

33772.)-— Letters on Tombstone.— You can 
paint it with black sealing-wax dissolved in spirits 
of wine; or ivory black and copal varnish 
black and black japan varnish ; or ivory black a 
Brunswick black. The first is best for marble. To 
polish it, it will want rubbing down with York or 
Dover. and polishing with putty powder or oxide of 
tin.—JAck OF ALL TRADES, 


(33773.]—Gravatt’s Level.—To restore spider 
lines I shonld advise “ Daleth ”? to proceed as 
follows :—Take a common hair-pin, bend it until 


or ivo 


the ends are about liin. apart, then select a clea 


be | and fine spider's web; fasten the web to the pin, an 


wind openly around (as in sketch), slightly stretch- 
ing the web at the same time; then pass it freely 


660 


through clean water to remove dust, and examine 
it with the eyepiece of level to see that it is perfectly 
clean and free from blotches. Over the cuts for the 
reception of the web place some glutinous substance, 
then hold the hair-pin containing the spider's web 
across these marks, and press the web into them. 
After having made good the three lines, carefully 
adjust your level for collimation by the ordinary 
system.— W. W. E 


38778. —Gravatt's Level.—If „ Daleth will 
take out tke eyepiece of bis level he will see four 
scratches on the sides of the tube, to which he must 
fit the hairs exactly, and he will find the adjastment 
to be correct.—ADYE DOUGLAS. 


(33777.]—Ball Taps.—The only thing contained 
in the ball of an ordinary ball-cock is air, and the 
spitting which Ignoramus ” notices is most likely 
the effect of the heat acting on the flux used in 
making the joint.—ADYE DOUGLAS. 


[83777.|—Ball-Tap.—The spitting and splutter- 
ing which troubles “* Ignoramus is the expansion 
of air upon the application of heat i. c., the copper 
bit.—JAck OF ALL TRADES. 


[33779.) Miniature Cail.—Don’t use a con- 
denser with the coil—it will render the coil rather a 
dangerous weapon. As cells nothing will beat the 
chloride of silver cells; you should have a couple of 
them in ebonite cases, and have them in a small box 
so that the coil may be carried with them in a smali 
compass.— W. J. LANCASTER. 


E Pubes.— Lou cannot mend the 
tube; it will save much trouble and annoyance to 
get a new one, and fit into theframe. The ordinary 
tubes are drawn at the end to along thin piece, then 
the spirit put in, and the bottom of the tube fused, 
the spirits will not take fire then.— W. J. Lax- 
CASTER. 


[38790.] Wooden v. Iron Teeth in Cog- 
Wryheels.—The advantage is that they last longer, 
and so pay first cost, which is greater than that of 
iron teeth.—PLONI ALMONI. 


[83790.]—Wooden v. Iron Teeth in Cog- 
wheels.—Some of the advantages of cog-wheels are, 
that when the wood cogs wear down they can be re- 
placed again, and the wheel will be as good as new, 
and they make scarcely any noise when in motion. 
They should be used for quick motions only, an 
geared into metal-teethed pinions. Iron teeth have 
the advantage of wooden ones in slow motion, but 
should not be used for quick motions, as the teeth 
would soon wear out, and the wheel become useless. 


(38793.J—Explanation Wanted.—Friction pro- 
duces heat, and just as when two stones are struc 
together, so does the action of the grinding stene 
upon the picce of Arkansas, or, in fact, upon any 
hard mineral, produce a line of light. To give a 
pretty effect grind a piece of transparent rock 
crystal.— W. J. LANCASTER. 


338800.) —Pure White Flexible Hard Enamel. 
—You had better obtain some white enamel varnish, 
but I know only one house where you can get it pale 
enough. I don’t mean French oil, but a much paler 
article. Mix your flake white with some of this, and 
some paper varnish. Try various proportions till 
vou obtain the nearest approach to what you require. 

n’t try what you suggest; you won't succeed. 
This matter troubles the brains of many varnish 
makers. The most likely thing I know of to scent 
with is oil of lavender, but it is very expensive.— 
DAN DIE DINMONT. 


[88801.]—Bleotrioal.— As no doubt you have 
found, a momentary deflection takes place when the 


pieces of wire are dipped into any acidulated solution, | F 


one of them being more deeply immersed than the 
other, but no deflection when both are put in 
level, this seems to me to be produced in the follow- 
ing manner :—The two copper terminals are in a 
static, condition electrically before being plunged 
into liquid, hut the moment one enters the liquid a 
current is set up which would travel through to 


other wire when the circuit was closed, thus causing | T 


deflection, say, to right. But the same thin takes 
place whichever wire be placed in first, so that b 
alternately immersing (a) and (b) the current will 
deflect the needle right and left. The deflection, 
however, is only a momentary one, and the termi- 
nals seem to resume at once their static condition. 
—W. J. LANCASTER. 


[33804.]—Society’s Thread.—The thread is 14 
to the inch, and the outside diameter of top of thread 
lłin. If you get a piece of tube lłin. inside diameter, 
and cut a thread with 14 screw tool until the thread 
just goes into tube, you will bave it as nearly correct 
as possible without having a gauge.— W. J. LAN- 
CASTER. 


88805.]— Nicol Prism in Field Glass.—The 
prisms work fairly well, except when the water is 
rough. On smooth water the effect is very fine. The 
surface of the sea being usually in ripples prevents 
the use of the Nicol's with any gain.—W. J. LAN- 
CASTER. 


({38810.]—Dlectric Pen.—This instrument acts by 
making small holes in dry paper. An ink a little 
thisner than ordinary printing ink is used, And a 
rather hard gelatine roller. The article is not 
satisfactory ; it only gives a skeleton of the writing. 
Such things as the crotchets of music it cannot touch, 
besides the trouble of the tottering, &. — A. 
PUMPHEEY. 


d | the fender bright :—1. 


' of lime into a paste wit 


$3811.] ~ Cherging and Drawing Gas Retorts. 
—There are several methods of drawing and charging 
retorts by machinery, but none of them are suitable 
for small works; they require power to drive them, 
and take up a ae space in front of the benches 
for working. A description would take up more 
space than our good-natured Editor can spare ; but 
if you refer to King's Treatise on the Manufac- 
ture and Distribution of Coal Gas” you will find 
drawings and description of every machine that has 
made its appearance. There is no substance, that I 
know of, for destroying the carbon in gas retorts. 
It can be prevented i I 
by using an exbauster to relieve the retorts of 
internal pressure. If your works are small, and an 
exhauster cannot be used economically, you can 
reduce the pressure in your retorts by reducing the 
dips in the bydraulic main, washer, and wherever 
dips exist, charging pone lightly, and weighting 
gasholder to give only sufficient pressure to supply 
your district. There area great many methods in 
existence for removing the carbon, but a good one 
for a small works, where single retorte are , i8 
as follows :—Introduce a Sin. pipe into the retort of 
sufficient length to reach within a few inches of the 
bagk end, and to project a few inches beyond the 
mouthpiece. A lid is cut at the bottom with a hole 
to fit the pipe, then luted, and screwed up to the 
mouthpiece in the usual manner. The cap on the 
top of the ascension pipe is then removed, and a 
current of air will be established through the pipe, 
striking the carbon in its passage through the retort, 
and escapes by the ascension pipe, which acts as a 
chimney. After a few hours the carbon will be 
burnt away, or so loosened by contraction as to be 
easily removed by the usual scurfing bar.—J. R. 
WARREN. 


[33812.] Manufacture of Sulphuric Acid.— 
I am sorry that my knowledge of the construction 
of a Glover tower is not of any practical moment ; 
in fact, I feel that I cannot recommend you to adopt 
the course you suggest, but no doubt there are some 
of our readers practically engaged in the manufac- 
ture of sulphuric acid from copper pyrites who will 
be pleased to give you the information you require. 
—W. J. LANCASTER. 


_[83814.]—Steel Stoves.—“ Housewife will find 
either of the following recipes a good one for keeping 
After it has been thoroughly 
cleaned dust it over well with unslacked lime, and 
leave it till wanted. 2. Dissolve joz. camphor in 
Ilb. of hog's lard, take off the scum, and mix as 
much blacklead as will give the mixture an iron 
colour. Rub over with this mixture, and leave on 
for 24 hours, then d 


then rub it over with paraffin oil, which will form, 
when dry, a coating on it.—_ADYE DOUGLAS. 


[33814.]—Steel Stoves.—1. Dissolve 10. of cam- 
phor in Ilb. of hog’s lard; take off the scam, and 
mix with as much black lead as will give the mixture 
an iron colour. Iron and steel goods rubbed over 
with this mixture and left with it on 24 hours, and 
then dried with a linen cloth, will keep clean for 
months. Or, 2, after having brightened them, dust 
over with unslacked lime, and leave till wanted.— 
F. C. Hawks. 


[33820.] — Damp Inner Walis.—“ Mechanical 
Stoker ” recommends * laminated lead.” How is it 
applied to the wall ?—T. P. W. 


; oE Dyeing.—Impregnate the mate- 
rial with acetate of iron mordant, and then boil in a 
decoction of madder and logwood. I have never tried 
this recipe, but perhaps. if no one else can give a 
hetter, it will do, without injuring the tissue.— 

C. Hawks, 
[83823.]—Bird Catching.—The idea is absurd, 
eruel, and vicious. Why not shoot them at once 
instead of getting some 200 to 300 cells, and spending 
a lot of money in laying duplicate wires, &c.? W 
not get-a boy with clappers to drive the birds away ? 
Build such a tree in the best possible manner 
(electrically), you would not kill one bird out of 500. 
hey would never be in the position you would want 
them for the discharge to pass through them.— 
W. J. LANCASTER. 


BA eae Ra Catching.—If Cinocephalus 
] forward his address to the Society for the Pre- 
vention of Cruelty to Animals, or to the local official 
whose duty it is to carry out the Small Birds Pre- 
servation Act, he will obtain valuable information, 
or it might suit his tarn of ming to bide outside the 
ring whist “gentlemen” are pigeon-shooting ; or 
a small pour boire” might give him an hour’s 
recreation in the yard of a wholesale poulterer. Our 
friends the Italians are great adepts in the capture 
and cooking of small birds. A visit to Italy would 
help Cinocephalus.“ He says: “But I want in- 
struction.” That is gaire plain. Let bim seek it in 
the pages of Gilbert White, Wood, Johns, Darwin. 
He may be taught in those pages to preserve not to 
kill small birds. — N. Sigch. 


ees — May Examination. — I found the 
following salts :— Bases: bismuth, copper, magne- 
sium, potassium, and sodium. Acids: phosphoric, 
sulphuric, 1 chlorie (and trace silica and 
bismuth). am acquain with another First 
Honours,” and his salts were quite different to mine. 
—First HONOURS. 

[88830.)—Black Stains on Silver Articles.— 
Stains may be eradicated by making a little chloride 
water, and rubbing it 


ted 
by 
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with a linen cloth, and it will | C 
| Keep clean for months. 3. Warm the fender, and 
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upon the stains. Great care, however, should be 
taken, as it is very likely that it will slightly injare 
the metallic surface. F. C. Hawks. 
(33834.|—Bucket Lift.—In all probability the 
capstan chain was not of sufficient st for the 
weight required to be lifted. So long us the rods 
and bucket remained immersed in the water the 
strain would not be perceived, and the chain would 
remain intact. When they were withdrawn there 
would be nothing but the chain to receive the addi- 
tional weight thrown upon it, and as a consequence of 
its 1 t% sustain the weight the chain would 


in a great measure from forming | break 


$3885.])—Sises of Books.—No exact measure- 
ment a be given of sizes of books when bound, 
owing to the trimming in binding, &.; but. gene- 
rally speaking, a 12mo. may be distin hed from 
an Svo. by being longer in proportion width, and 
a 4to. is mostly wider in proportion to length than 
an Zvo., as well as being much larger. However, a 
good plan would be to take a sheet of paper—news- 
paper if nothing else can be go cat sizes 
given below, and then fold into 8vo. (8 leaves, or 16 
pages). Markon each the size and name of sheet 
—us royal 8vo., &c.—and then they can be kept at 
hand for reference, always remembering to allow a 
little for trimming. Quarto is, of course, twice the 
size of Svo. ; 80 you have only to open one fold of your 
paper and there you have it. But if you wish for 
one specially for 12mo, take another sheet and fold 
into 12 leaves, or 24 pages—into three the long way 
of the paper and four the narrow way. The sizes or 
printing sheets commonly in use are: royal, 25in. 
by 20in.; demy, 22}in, by 17Zin.; crown, 20in. by 
15in.; post, 18gin. by l5łin. : foolscap, 163in. by 
13}in. The size of sheet which a work has been 
printed on is mostly stated—as cro. 8vo. (crown), 
fcp. 4to. (foolscap), &c.—though in practice sheets 
double the size are mostly used. A person used to 
books or printing soon gets accustomed to the 
various sizes.—C. LARK. 


[98835.]—Sizes of Books.—The size of a book 
cannot be told from its apparent size; but, to show 
how you may tell, I take the first book that comes to 
hand—Sprague's Electricity "—and at foot of p. 2 
is letter B. This is called the signature. On p. 17 
occurs the letter C. This shows that pp.1 to 16 
inclusive form one sheet, and as there are 8 leaves. 
or 16 pages, we call it 8vo. (octavo). The pages of 
this book are 7}in. by 4jin., but three other octavo 
volumes which I have at hand are Sin, by 5iin., 
6zin. by 4tin., and 5łin. by 4in.; 80 that there is no 
guide in the size. Another book nearly the same 
size as one of these, and larger than the smallest, has 
and D on pp. 24 and 40; this is a 12mo. The 
ENGLIsH Mrcuanic is a 16mo., if the term be 
applicable to newspapers. You will seo that the 
size depends on the size of the paper before folding 
and binding.— PLONI ALMONI. 

(33836.]—Painting Greenhouse.—Zinc white is 
the best if you use the improved kind manufactured 
by the Liverpool Silicate Paint Co., and is, or has 
been, advertised in these pages. Ordinary zinc 
white is dearer, and less satisfactory than white 
lead ; but this new kind is cheap, and gives a splendid 
colour. My attention was drawn to it at Dublin, 
during the recent meeting of the B. A., when a paper 
was read on its manufacture, &e.— PRO. 


33886.]— Painting Greenhouse. —If you want a 
good job use white-lead with oil by means.— 
LATHEY. 

„ the Heat Rays.— Nothing 

ill be better for you than a pair of spectacles with 
plain glasses in. The glass need not be thick. Yon 
will be able to bear the heat with your eyes then 
quite as long as your face will bear it. A solution 
of alum in a glass case would obscure more heat, but 
the difficulties are too many to admit of its use in 
your case.—W. J. LANCASTER. 


ee ee Heat Rays.—You need no 
solution: a sheet of window glass fitted loosely in a 
frame like a slate, and with a handle, will enable 
ou to examine the most intense fire for some time. 
have often used it to look into gas retorts and 
blast furnaces.—SIGMA. 


ee Braas Union into Solid 
Lead Cistern— Should not be attempted if the acid 
is to run through it or touch it. Use lead piping, 
burn it thoroughly in, and if you want stopcocks use 
antimony ones, or you will have no end of bother.— 
PLONI ALMONI. ; 

, [33846.) — Cutting Ferrotype Plate. — “ Ver- 
cingetorix ” will have but little difficulty in cutting 
the above without buckling if he has a lathe. 
To fix a disc without any holes through it in the 
lathe, so that the edge can be turned, isa job beyond 
tbe scope of the ordinary methods of chucking metal 
work, and nat y present a little difficulty 
to a novice. re are sev: s of cementing, 
soldering, and such like, with their special advan- 
tages for individual cases, but I think the following 
a simple, expeditious, and general method of cutti 
and turning the edges ef dises: Turn a wooden chu 
with a true flat face, next prepares wooden disc turned 
flat or an dee! hollow on one side (this must be a trifle 
smaller than the required metal one), now place the 
ferrotype plate between this chuck and the smaller 
wooden disc. To the right of this place a piece of 
brass (a penny will do), now fix the loose head and 
screw the steel centre against the brass plate, when 
the ferrotype will be pinched firmly between the two 
wooden surfaces, and as the lathe tarns the friction 
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is sufficient to revolve all three loose pieces as if 
parts of one chuck ng on the metal bearing 
against point of right-hand centre, where the friction 
is least, which of course must be oiled. Should the 
right centre offlathe not be coincident with the axis 
of revolution this may be in some measure compen- 
for by bringing the centre to project well out 
from the loose , 80 as in some degree to spring 
to it, or in a still further degree by fixing a lathe 
centre in the end of a short length of gas-barrel, and 
using this as a connecting piece, to communicate the 
ressure from the right centre. Now by taking a 
ight cut upon face of ferrotype with the point of a 
gearer you may cut through the plate, removing the 
‘our corners with narrow connecting strips in one 
piece, and then turn the edge of the disc square to 
, and to size before uncramping it. It is evident 
this method in no way strains or distorts the plane 
of the original plate like shearing would. I have 
found the friction ample for cutting thicker metal 
than ferrotype. Use the point of the graver, and do 
not hold it too rigid.— A. E. DANCASTER. 


[33846.]—Hxtemporising.—This art is not to be 
learnt from books; it requires three fundamentals 
—viz., a thorough knowledge of harmony and 
counter-point, the gift of melody, and executive 
ability; and without the second the others will not 


be of much avail. You may, however, find Warren's 
“ Hints to Young ' useful (Cocks and 
Co.) .- NR SUTOR. 


(33849.]— Mining Question.— If, as I understand 
you, it is your intention to 7 ventilation by 
means of the steam jet, the bottom of the sbaft is 
the best place for the steam to issue from the pipes. 
as a greater amount of ventilation would be thereby 
gained, than if the steam issued at any other part in 
the shaft. To protect the pipes from the action of 
the water in the shaft nothing is better than several 
coatings of good thick tar, which, on drying, becomes 
almost impervious. As the effective power of the 
jet depends on the velocity of the steam at point of 
isaue the smaller this point is, and the greater num- 
ber there are of them, the better.—T. E. J. 


(33852.]—Centrifugal Pump.—Of. course the 
statement quoted isa mistake. It is extraordinary 
that it should be found in the work named; but it 
must surely have been derived from some process of 
compilation. It can scarcely have been the product 
of the author.—Siama. 


(33853.]—Horse-shoe Blectro-magnet. — The 
recond method of coiling the wire is the best. In the 
first method a good deal of the wire is of no use. 
Care should be taken not to coil too much wire on 
both reels, because, after a certain number of coat- 
ings of wire, the outside, or last ones, have nearly 
no action on the soft iron, this being at too con- 
siderable a distance.— BELGIAN. 


(33853, |—Horse-shoe Blectro-magnet.—Conld 
not you have tried the experiment? it would only 
be a few minutes’ job. ou will find that the 
magnet will lift most when the wire is concentrated 
at the ends; but don’t wind too many layers on, or 
the outer ones will have little power. Slip each leg 
into a piece of wrought-iron tube, and the power 
will be increased, as the outer coils will then induce 
magnetism in the tube. For power a Joule’s magnet 
is very good, wound evenly all along. To your 
other question I can only say: Try.—PLONI ALMONI. 


(33854.)—Magnetism.— Faraday showed that 
when the magnetic lines of force were passed 
through or cut by a moving wire a current was in- 
duced in the wire. It may be assumed that the tele- 
phonic currents are due to the motion of the lines of 
force across the eoil, caused by the vibration (mole- 
cular or otherwise) of the diaphragm. As this vibra- 
tion will cause little or no alteration in the direc- 
tion of the force at the distant end of the magnet we 
may couclade that little or no current would result 
in a coil on that end. It would, however, be very 
interesting to try the effect of a coil on the distant 
end, and the transmission of sound by such an 
arrangement would tend to disprove the assumption 
that the currents are due to the vibratory motion of 
lines of magnetic force. The experiment could easily 
‘be made on a telephone, the magnet of which was 
not inclosed in a case. Perhaps some reader who 
bas such an instrument would try it, and report 
results.— J. BROWN, Belfast. 


(33855.] — Thermo- Electric Generator (Cla- 
mond's Patent) .— Two of the above were exhibited 
by the Thermo-Electric Generator Company, in the 
Loan Collection of Scientific Apparatus at South 
Kensington in 1876, Nos. 1,204 and 1,30la, where 
there is a long description. It was stated that they 
were constructed either for electrotyping, plating, 

ilding, or telegraphy, and that.a pile of 100 bars 
erging Aft. of gas por hour would deposit an ounce 
of copper per hour. I was so struck with the account 
given that I took some trouble to find the company. 

he address stated was 27, New-street, Cloth Fair, 
but the company had left, and I vainly tried to find 
its whereabouts although kindly assisted by the 
secretary of the Exhibition. If any other reader has 
been more fortunate perhaps he will let us know, as 
the advantages of so neat and handy a producer of 
electricity are obvious. Meanwhile, when next at 
South Kensington I will make farther inquiries. If 
the exhibits were not claimed by the exhibitors no 
doubt they are still at South Kensington. The 
current obtained is said to be constant and free from 
polarisation or exhaustion.— R. P. d. 


een Ferns.—A tablespoonful of 
chloride of lime in a liquid state, mixed with a quart 
of pure spring water. Soak in this for 4 heurs, 
then dry by exposure to light and air. Some will 
require longer.— F. C. WES. 


[88857.] — Skeleton Ferna. — I think that 
‘* Adiantum will have some difficulty in skeleton - 
ising fern fronds, as they generally have such tbin 
veins. ves need more care with the chloride of 
lime process than with the rain-water process. A 
weak solution of chloride of lime is made, and the 
leaves are p in it. If they have stout veius 
they may be left untouched for about three weeks 
or a month, and then they must be looked over 
almost every day. Some leaves take more than a 

ear, while others take only a month or two; but the 
ength of time to leave each leaf in the process has 
to be learned by experience. The leaves must 
taken out when they begin to feel soft, and the 
epidermis or skin taken off while they are under 
water with a small brnsh. When the skeleton has 
been obtained it must be washed and plunged into a 
weak solution (about two-pennyworth to a wine- 
bottleful of water) of chloride of lime, and taken out 
as soon as they become bleached, or the skeleton 
will be destroyed. They must then be dried and 
curled ad libitum.— ARTHUR S. WOODWARD, 
Macclesfield. 


33858.]—Lowering Tone of Bell.—Affix a lump 
of beeswax to the outside rim. The larger the lamp 
the deeper the tone.— F. C. Hawks. 


(33868.)—Lowering Tone of Bell.—Grind or 
file away at centre of bell for flattening, and at the 
edges for sharpening.—CYMRO. 


(88858.)—Screw Propulsion.—No. The number 
of revolutions would be proportionate to the pitch of 
screw, the size of the ship aad her shape, width. 
depth, &c. If it was a large vessel 100 tons would 
be a small weight ; consequently the propeller would 
probably be partly out of the water, thereby losing a 
part of its propelling power by uselessly beating 
against the air. Again, if it was a small vessel 200 
tons would sink it so deeply that, although it would 
bury the screw well, the extra amount of pushing 
the vessel would require, use of being so much 
more in the water, would counteract the extra power 
got by submerging the screw so deeply. A vessel 
will go fastest when the screw is just properly sub- 
merged when turning, and trimmed a little by the 
atern.— RAM CHAND BISWAS. 

[38859.]— Tuning Forks.—There are A and C 
tuning forks. They all profess to be concert 
pitch,“ but vary from 509 to 512 or more vibrations 
in a second for the “C?” fork. There are the 
„Philharmonic, Exeter Hal,” and Opera 
House's' concert pitch, besides a proposed standard 
issued by the Society of Arts, though not generally 
adopted.—GIMCRACK. 


33859.]—Tuning Forks.—There is as much as a 
half-tone difference between tuning forks—that is, 
common-made ones. A reliable firm would supply 
the correct pitch, which should be, for concert C, 
260 vibrations.—CYmRo. 


[33859.] — Tuning Forks. — No; they are of 
various pitches. The English concert pitch and 
highest pbilharmonic pitch are equally acute, and 
both differ from the Parisian normal pitch and low- 
est Philharmonic pitch by nearly a semitone. The 
Society of Arts’ pitch is a trifle under concert pitch, 
and is therefore, I think, equal to the French con- 
cert pitch, that being slightly ander ours.—A. 
PALMER. 

[33859.]— Tuning Forks.—The C tuning-forks 
sold are not all of the same pitch, there being at least 
two kinds. One kind gives 528 vibrations to the 
second, the so-called concert-pitch, though I very 
much doubt whether this is not considerably below the 
pitch of many instruments nowadays, while a 
tendency to sharpen is still manifes by instru- 
ment-makers, much to the injury and annoyanoe of 
vocalists. The other kind gives 512 vibrations, which 
is the number settled upon some years ago for use in 
vocal classes, and is, I believe, the one generally in 
use in old notation and sol-fa evening classes at the 
present time.—C, Lark. 


[72083] —Apparent Divergence ofBun’s Rays. 
— L.“ bas evidently not made an allowance for 
perspective. If he will take r and pencil, and 
draw it out accurately, he will find that, because of 
the very appreciable width of the sun’s disc, the 
bands in themselves grow wider, but do not diverge 
from one another. On the contrary, they approach, 
and the dark space between is narrowed, thoug 
their axes remain sensibly parallel. To convince 
himself of the wonderful effect of perspective on 
some peculiarly favourable and misty days, he may 
be able to zee that the bands appear to converge 
again, forming another sunset in the opposite direc- 
tion.—ACCINCTUS., 


[38885.]—Rowing.—In sea rowing the rowlocks 
and oars are rounded, while in river rowing they are 
square, which makes it more difficult to feather, 
therefore sea rowers generally do not feather at all, 
or only half. Sea oars and sculls are generally 
heavier than those used on rivers, which makes it 
more difficult to feather. These are the roasons 
why I find make it more difficult to feather on sea 
than on river.—WILDFIRE. 


_ [83885.]—Rowing.—“ Citrus makes a mistake 
in saying the blades of the oars are held vertically in 
river rowing. One of the first things a novice learns 
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be | used on the river. 
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is to turn over his oar well. The reason of tbis i3 
to prevent the oar sinking in the water during the 
stroke. If Citrus was ever in direct line with a 
first-class “eight ” or four he would seo the boat 
rise perceptibly in the water at each stroke. This is 
caused by all the oars being turned over. This is 
also the reason why there is always a lashing on the 
outrigger over the oar. I belonged for some years to 
a university boat club, and have been coached by a 

ror Salona trainer, so can speak from experience.— 


(38865.)—Rowing.—When rowing at sea the 
oarsman has to contend, asa rale, with rough water, 
to sit in a boat, the sides of which are much higher 
out of the water than those of a river-built boat, 
and to use an ash oar much shorter and heavier than 
the light, slender, and broad-bladed spruce fir oars 
This combination requires that 
in making the forward stroke the hands be raised as 
high as the head, and the pull is rather in a down- 
ward direction, so that to bring the blade of the oar 
perpendicular to the direction of the pull, it has to bo 
slanted forward a little, and an additional slant is 
often given to insure the keeping of the blade below 
the surface of the water as well as to canse it to 
rise to the surface immediately on the commence- 
ment of the back stroke. On the back stroke the 
blade is kept on the slant instead of being feathered 
horizontally, so that if it should be struck by the 
crest of a wave it should be thrown up clear of the 
water. held horizontally it would be buried in 
the water and might greatly embarrass the rower. 
Sometimes the sea is as smooth as glass, and the 
river may be as rough asa miniature sea. In this 
lutter case, the expert oarsman instinctively shortens 
his stroke, feathers high, and plunges his oar well 
into the water. The novice, either by pulling a 
stroke in the air or 3 the back stroke to 
meet a lumpy bit of water, loses his balance and 
perhaps his seat and finds himself with his back in 
the bottom of the boat and his heels in the air. 
This is vulgarly called catching a crab.“ Light 
racing gigs. used at sea in smooth water, will, if the 
crew is well trained, adopt the essentials of the style 
of river rowing ; but seafaring men, from the habit 
of watching the blade of their oar, can never be got 
to keep their eyes in the boat,“ nor can they get 
over the twisting and rolling of the back and 
shoulders acquired from the usual necessity of 
balancing themselves on a seat so movable as the 
thwart of a boat that rolls aud plunges in the sea. 
To discuss, however, all the varieties of rowing 
produced by and suited to the varied circumstances 
under which boats are propelled wonld require a 
treatise rather than a paragraph.-—-GIMCRACK. 


[38865.]—Rowing.—I offer the following as a 
suggestion hy way of explanation, but the habit is, 
in my opinion, a lazy and bad one, as if the rowers 
on one side do it more than tke others, the boat 
gives an uneasy lurch at every stroke, resulting in a 
waste of energy and loss of speed. Boats intended 
for the sea are generally higher in the side than 
river-boats ; therefore the loom of the oar is high, and 
if so high that the direction of pull exerted by the 
oarsman would tend to lift the blade out of the 
water, it is more comfortable for him to turn it so 
that the vertical component of the pressure of the 
water on the blade is sufficient to counteract this 
tendency.—J. Brown, Belfast. 


(88860.]—Trespassers.— Why should the farmer 
have a better remedy than a man who is assaulted 
or has his et picked ? Of course he is at liberty 
to follow the offender in each case, or to p 
against him if he can discover him in any way and 
prove the wrong done.— SIGMA. 


(38879.)—Photographic.—The albumen coating 
may not be conside as 80 expensive. Take the 
white of one egg— fresh, and of reasonable size—and 
add some ounces of water. Shake well till you see 
that the albumen has well mixed with the water, 
then add more water, shake again, and so on, till you 
have a volume of 25 to 300z. of liquid. Filter then 
in a funnel, in the bottom of which you have placed 
a little bit of sponge, well washed in hot water. The 
solution will filter very clean. A few drops of 
carbolic acid, say 10, will preserve it from decompo- 
sition, and some drops of liq. ammonizx will secure 
limpidity. Your plates are supposed to have been 
soaked in dilated common nitric acid. You take 
them out of this liquid, and wash them thoroughly 
under a tap of water. You may rub them with your 
bands, or, better, with a sponge specially reserved 
for this purpose. One plate being washed well do 
not allow it to dry, but pour on it a uttle of the 


h | albumen solution out of a glass, as if you coated 


with collodion, let it flow over the plate, chasing the 
water which remained on it; throw all the liquid 
away after a moment, and pour again a little quan- 
tity of solution on the plate. This time the excess 
should no more be lost, but ponred into the filtering 
funnel, which remains, 1 all the operations, 
over the stock bot Allow the plate to dry free 
from dust, and wipe the back well. Lou can prepare 
in this manner some dozens of plates in a short time 
without any bard work. When they are all dried, 
rub their backs carefully, and even finish witk 
chamois leather to get them thoroughly clean. 713 
will allow you to them per doz. without trruble, 
poe cose of one against the boas or the formon 
ith one egg you can manage prepare 8 0 
plates. 402. carbolic acid costs about 3d., and will 
t you some years. There is a saving in spirits, 
rotten-stone, rubbing materials, and 
grease. 


also—elbow 
On the other hand these plates are alwass 
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ready for use without previous re- polish. All they 
require before being coated with colledion is to be 
dusted with a camel's-hair brush. Caution.— So 
much as possible the collodion should entirely covor 


across, but in the form of the letter S. Then, if the 
magnet was straightened out, the wire would always | tion of this and other lamps, as woll as almost every 
run in one direction. 4. The armature to be at- 


article of domestic need, will be found im “ Domestic 
tracted must be of soft iron, like the magnet. 


the albumen film, not leaving the corners uncovered, 5. The thinner the wire the more turns you can be 
because the albumen is attacked by the nitrate of | get; but, unless for long distances, it is not well to 
silver; this causes fogging of the bath when a great | be too thin. 6. You may insulate cach layer by 
number of plates are excited in a short time. A | paraffined paper, or by shellac varnish ; but it is not 
simple edging of the above solution (only 15, or even | necessary with well-covered wire.—PLONI ALMONI. 
10 oz. of water, instead of 30), 4in. wide, will perhaps 
answer your purpose, but not so well as an entire 
coating; but in this case the plate requires to be 
cleaned and polished in the usual way.— BELGIAN. 


(38879.]—Photographic.— Do not make your 
silver bath too acid, and allow the costed plato 
to dry rather longer before putting it in the bath. 
Generally speaking, this will be found to remedy it ; 
if not, write again. Some time back I tried using 
collodion with one drop of acetic acid to the ounce, 
and the bath made alkaline with Howard's bicar- 
bonate of soda till there was a slight sediment. This 
greatly increased the rapidity, and worked well; 
but I should scarcely like to recommend its trial 
commercially, because failure in that case means 
loss as well as trouble. You might try it on an old 
batb, however, with a little collodion, and if (as I 
think it will) it answers, let us know.—FINEM 
RESPICE, 


[33879.]-—Photographic.—Rough the sharp edges 
of the glass by rubbing another piece of glass over 
8 No danger of collodion slipping after that.— 

MRO. 


(33879.|—Photographic.—I have made many 
trials to find the best means of preventing collodion 
film from slipping off the glass during the final 
washing, and have discovered that French chalk, 
dusted over the glass plate, is the best and simplest 
55 = pee by pouring 2 or 30z. of pow- 
dered French chalk into a piece of fine linen, and 
tying it up into the shape of a ball. By rubbing this 
gently over the face of the cleaned plate as much 
chalk will come through the linen as will impart the 
necessary substratum. Before coating the plate 
with collodion pass a camel’s-hair brush over it to 
remove any superfluous chalk. The above process 
takes up little time, and is simple and effective. 
Doctoring the collodion generally injures the silver 


bath.—JoHN MCLAREN. . 


[33880.]— L. and N. W. Engines. The 7ft. Gin. 
single that you saw was Phosphorus No. 61 ; John 
Ramsbottom, is a 6ft. 6in. coupled, No. 1,211. [have 
never seen an engine named John Hammerton, but 
there may be one for all that.—WLLDFriRE. 


33880.J—L. and N. W. Engines.— Although 
“Tamerlane has observed some slight difference 
among the Bloomer engines now, they were origi- 
nally all similar, and the discrepancies merely arise 


[33909.]—Moderator Lamp.—A detailed descrip- 


oil in the lamp ; fasten the key by tying or other- 
[38887.]—Magneto-Hlectric Bell.—1. Good soft cep the piston up. Get a soldering- 
iron will do very well, and if you have the slightest 
doubt concerning its softness after it is forged you 
can always redden it in a smith’s forge,or in any 


other fire, and allow it afterwards to cool as slowly bottle, ‘Two screws will be found at the neck of the 


as possible. To heat the iron in an iron box con- bottle, which f 
118 i ; ; asten the burner and rackwork there. 
taining sand is, I think, the method followed by ake these out, and your lamp 18 all to pi for 


manufacturers, but for your purpose I do not see T p 
the necessity of so much care. 2and 3. It makes no 3 ae o frai y a if your 
difference. 4. It should be soft iron too. 5. A | destre 180 c o lamp.— K. J. U. 

good way for making the bobbins is to take two small] 133919. —Sise of Battery for Nleotro-Metal- 
pieces of cardboard, roll them around the part of the | lurgy.—If the yap “ Common Sense, will exer- 
iron which you want to cover, and paste the little | cise the quality he makes t pical of himself, he will 
tubes so made with strong glua. The two circular | see that he needs a whole treatise to answer his 
ends of the bobbins can easily be made with two | questions. How often is it necessary to say that it is 
round pieces of cigar boxes of a diameter of three 
times, or a little more, that of the iron bar. Bore 
or saw at the centre of these two discs a hole of the 
diameter of the iron. Having so treated the three 
pieces of a bobbin adjust them together on the soft 
iron, according to your taste. A fretwork saw should 
be of great value in all this work. The stuff of such 
bobbins will be as thin as you like. 6. I always used 
a solution of bitumen in turpentine (used by stove- 
makers for varnishing) for painting each coating of 
wire. A general painting with this substance will 
prevent the iron from rusting, and secure the dry- 
ness of the apparatus. I think your non-success must 
reside either in the weakness of your battery or in 
the false equilibrium of the trembling part of the 
bell.—BELGIAN. 


(33800.])—American 8-Day Striking Clock.— 
Clock-cleaning is well dealt with in Vol. XIII., p. 
142, in four replies to a query. Three brushes, a 
little Bath brick or very fine emery, rotten-stone 
rags, and a few bits of wood, some good sperm oil or 
clock oil, and you may clean all your own and 
your neighbours’ clocks. But I am poaching on 
** Seconds’”’ preserves.—PLONI ALMONI. 


(33891.]—German Musical Publication.—Thoe 
Monthly Musical Record, price 2d., published by 
Augener and Co., Newgate-street, gives an ex- 
haustive treatise on the works of German masters, 
and contains a special corrospondent's report of 
musical doings at Vienna and Leipsic, and most of 
the reviews, which are engir, are on works by 
living German composers, If, however, you wish to 
read the papersin the German language, tho above- 
mentioned firm will doubtless furnish you with a 
from modern improvements having been added at | list, and supply you with any you select.—N E SUTOR. 
different times and in different degrees as they have | (33892.] — Varnish for Rollers. — “ Roller 
been rebuilt or repaired. But this circumstance | Coverer” will find that he could have nothing better 
cannot, in my opinion, be considered to take them | than the varnish sold by James Young, chemist. 
out of their class. Helvellyn and President have Bolton, for his purpose. It dries quickly, gives a 
been broken up, as, I think, I mentioned before; so good smooth surface. neither clogs nor cracks, is 
also now has Medea, 623. The name of 61 is Phos- | cheap, and having had it in use myself for a long 

borus, and not Prosperous. John Ramsbottom is | time can speak with confidence as to its efficioney.— 

o. 1,211, and is like all those numbered 1,211 | STEPHANTO. 
to 1,220. Pioneer class they, are called, an 33894.]— Real Night.—By borizon.“ in the 
improvement on 1,666 class. There is no John] Astronomical Notes,“ the astronomical, and not 
Hammerton.—ITZAEx. the physical, horizon is meant, As, however, the 

[33880.]—L. & N.-W. Engines.—No. 61, 7ft. Gin. latter, to the eye of a man 6ft. high, is only depressed 
single, is Phosphorus. Johu Ramsbottom is one of | 2’ 21”, the two may be considered identical. The 
least distance of the Sun below the horizon this year, 
at Greenwich, was on June 21, when he was depressed 
15° 2’ 35” beneath tbe N point of it at midnight.— 
Tue WRITER OF THE ASTRONOMICAL NOTES. 


[33895.]—Cement.—If Excelsior? will dissolve 
a little isinglass with acetic acid, to the consistency 
he requires it, he will find it answer his purpose 
very well. I generally mix it to the consistency of 
hot glue, and make no more than what I require 
for the time being, as I find it is much better when 
new than it is after being kept, and getting hard, 
and then re-melted. Use as little as possible in 
making a piccing, and put it on tho edges of the 
leather with a small piece of wood about the size of 
a match, or a little larger, and made taper at end 
like a wedge.—_STEPHANTO. 


_ [33895.]—Cement.—llb. of guttapercha, 4oz. ef 
indiarubber, 20z. of pitch, loz. of shellac, 20z. of oil, 
to be melted together, and applied hot.—F. C. 
Hawks. 

33890.) —Polishing Marble.—Putty powder or 
oxide of tin upon a piece of old felt hat will do.— 
Jack oF ALL TRADES. 

[33902.])—Seeing the Bottom of the Sea.— 
There is a very simple instrument for this purpose, 
called a water telescope,” much used by Swedish 0 
and Norwegian fishermen for recovering anchors, | able to assist them out of a difficulty they have 
&o. Have a brass or tin tube made, conical in voluntarily incurred? There are money-lenders and 
form—say, Bin. in diameter at one end, aud 6in. or | money-lenders, and borrowers should be careful in 
Sin. in diameter at the other end. At the larger end | the selection of an office to borrow from, even as they 
let thera be a groove soldered all round, and in this | would be in the selection of a security for an invest- 
groove fix with putty (mixed with a little red lead | ment. As a rule itis safest to avoid those lenders 
and gold size) a stout piece of clear plate glass. If | whe advance on bills of sale, and itis better to borrow 
the tube thus fitted be held over the side of a bont, | from a society than of an individual. unless the latter 
the glass immersed a few-inches below the surface of | be well known locally as a‘ fair-dealing and honour- 
the sea, and the eye applied to the open end, the | able man. I am secretary of several mutual societies 
bottom of the sea can he distinctly seen, if the water for loaning money to their members, and these 


be clear, at a depth of 20 or 30 fathoms. In the societies are constituted similarly to building 


Mediterranean I have scen rocks and fishes and sea- | societics, with the exceptions that they lend on 
wecd at a depth of 60 fathoms by means of this 


A t personal security, and the repaymeuts do not extend 
simple instrument.— VANDERDECKEN. over a longer period than five years. Any of your 


estion 3 is incapable of an swer at or 
y deßvite series of answers, all oor- 


SIGMA. 

(33923.]—Circular Cog Wheels.—I have never 
seen eccentric cog-wheels running. I have seen heart 
wheels and oval wheels, and I do not see why the 
others should not.—Jack OF ALL TRADES. 


[33925.]—Building Bocieties.—I do not think 
building societies keep up the prices of property to a 
“ bubble = aye as they do not bay property, but 
merely lend a fair proportion of the value of a pro- 
perty to the member who pare and so assists 
such member to buy what he d otherwise be 
unable to purchase. The proper value of property 
may be maintained by building societies, but the 
directors of these societies are mostly hard- 
men of business, who know what they are about, 
and refuse an advance to a member which d 
enable him to pay a fancy price for a house. The 
advantages of these societies are manifold and great, 
but I will only refer to two. First, they offer a safe 
channel for the fructification of savings. The money 
being lent on the security of real property only is 
quite safe in a well- managed society, and the investor 
gets more for his gue man he would from an ordi- 
nary savings bank, while he is able to put his savings 
by periodically, and in auch sums as suit his con- 
venience. Sccond, the money of the society is in 
constant use for the purpose of helping those who 
are desirous of helping themselves, and there is this 
anomaly that those who borrow the funds are both 
borrowers and investors at the same time, and while 

ying for the assistance they receive, and thus 

efiting the society to which they belong, they are 
gradually becoming the owners of property, an lay- 
ing by fora rainy day. The disadvantages are not 
so numerous, and are confined to incompetent 
management and want of knowledge on the part of 
both directors and borrowers of the exact value of 
property, Experience proves that it is very seldom 
that these disadvantages exist to such an extent in 
any society as to do more than decrease the profits. 
In conclusion I would like to tell “Jib ” and your 
other readers that it is perhaps best to be a borrower 
from than an investor in building socicties, as in 
case of the “collapse and grief (which I do not 
believe in), the borrower would find himself on the 
safest side of the financial hedge.— GkO. WEIGHT. 


` (33927.]—Money Lenders.—There js no maxi- 
mum legal rate of interest on any avourity. Money- 
lenders and borrowers enter into a ooutract and 
agree beforehand what the rate shall be, and the 
Government cannot interfere. There are generally 
two sides to évery question, and it is almost inva- 
riably the case that where the unprincipled lender’ 

takes possession of goods under a bill of sale it is 
because the unprincipled ” borrower has failed to 
continue his ments in accordance with the 
contract he entered into at the time he had the loan. 
The lender in these cases acts in a strictly legal 
manner by realising his security, and the borrower 
has therefore no legal remedy.” If silly people will 
make foolish bargains why should the law be avail- 


. Ramsbottom’s 6ft. 6in. coupled engines, same ns 
e.g., Abercrombie, 1,525 ; Tennyson, 1,747 ; Sedgwick, 
379; which, perhaps, Tamerlane may know. 
About twelve months since I often travelled with 
J. Ramsbottom, running the 3 p.m. boat express, 
Holyhead to Crewe, but have not seen her lately; 
she is one, I think, of the 1. 4006. Tamerlane 
may add Vimiera and Gladiator to the names he 
asked for lately with the L. and N.-W. arms over the 
driving wheel.—W. J. S. 


38881. Bicycle Fork.—I have for some months 
ridden a machine, of which both front and hind 
forks are formed by splitting hollow taper tubos up 
the centre, as described by W. H. B.” I bought 
it of the Surrey Machinist Company, who have 
patented the invention, and I believe also the tools 
used to bend the split fork into shape. I am not 
able to advise “ W. H. B.” as to what sort of 
tubing is best, or how to split it up, but can vouch 
for the strength, rigidity, and lightness of a bicycle 
constructed in this manner.—J. R. 


{38883.)—Liquid Ammonia direct from Gas 
Liquor.—If you have 200 tons to dispose of, make 
it into sulphate, which will be easier to make and 
scll. If you have a gas works, and are producing the 
liquor constantly, fit up a still (an old boiler), and 
ran in your liquor ; heat (not boil), and the gas 
into sulphuric acid (B. O. V.), and the salt will 
crystallise out. I will gladly supply further informa- 
tion.—PLONI ALMONI. 


33886.1|—Removing Gilt Letters from Cloth. 
Try spirits of wine. If they are put on with glaire 
it is a difficult job. I have removed letters with the 
above.—JACK OF ALL TRADES. 


[2:887.]—Magneto-Electric Bell.—1. Any good 
soft irm will do. Put it into a fire, and let the fire 
go out before you take it ont. 2 and 3. If you were 
not in India I should refer you to back nambers— 
Measrs. Tonkes and Sprague. Begin winding where 
you like. When you cross over don't go straight 
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readers who are interested should send me their 
name and address, and I shall be happy to snpply 
them with a copy of our copyright rules —Gerorar 
WRIGHT, Orwell Bunk, Ipswich. 


33913.]—Gilding Leather.—Take yellow ochre 
and white lead and grind with some good old fatty 
linseed oi] very stiff, and then with equal parts of 
japanner's gold size and paint; then when dry give 
a coat of gold size and turps, equal parts, and when 
tacky pounce; dust off when dry, and coat with 
glaire.—JACK OF ALL TRADES. 


_(88047.]—Leclanche Battery.—The cement is 
pitch, and can be removed by melting over a fire, or 
dame, or by means of hot irons. It is not necessary 
to seal them, but it is much better to do 80, and also 
to nearly close up the outer vessel to diminish evapo- 


ration.—SIGMA. 

[33950.] —Canoe.— Pacha cannot do better 
than get one of Berthon’s canvas canoes, made at 
Romsey, Hants. He has, after a variety of experi- 
ments extending over thirty years, succeeded in 
obtaining a kind of waterproof canvas for this pur- 
pose, and builds his canoes with an inner and outer 
skin of this material, so that they are divided into 
air-tight compartments, and are te all intents life- 
boats. They are also collapsible, and pack away into 
a very small compass. They are very durable, and 
are turned out at much less cost than Pacha” can 
possibly make one. If, however, he is bent on doing 
that, let bim get Neison's Practical Boat-Build- 
ing,” published 170, Strand. He will there find fall 
instructions for building all kinds of boats, canoes, 
&c.—VANDERDECKEN, 


38056.}—Gas Air Engine.—I should advise 
„ Aöronsut not to take one up in a balloon. How 
long does he suppose the balloon would float if he 
burnt up the gas? The idea is something like that 
roposed a few years ago of utilising the zinc sheath- 
ing of a ship to work a magnetic engine to drive the 
ship, or even still more like pulling the ship itself 
to pieces to work its steam-engines.—SIama. 
(33971.J—Snper Heater.—Get one of Russell’s 
wrought-iron coils, 2in., and place in your flue at 
end of fa and pass your steam through that.— 
JACK OF ALL TRADES. 


UNANSWERED QUERIES. 


— — 


The numbers and titles of queries which remam unan- 
ewered for five wecks are inserted in this list, and if still 
unanmeered are repeated four weeks afterwards. We trust 
our readers will look over the list, and send what information 
they can for the benefit of their fellow-contributors, 


Since our last ‘‘Ploni Almani” has replied to 33174, 
33433; R. P. G.,“ 33174. 


33286. Midland Passenger Carriages, p. 403. 
33288. Grammar, 404. 

33293. Mustel Organ, 404. ' 

33303. Isle of Wicht Railway Engines, 404. 
53305, Aniline Test, 404. 

33313. Gt. Northern Engines, 494, 

33314. Watchmakers in Australia, 404. 
53319. Phonograph, 404. 

Violin Studies, 404. 

Flower Vase, p. 405. 

239. Magneto-electric Machine, 405. 
33344. Bagatelle Board, 405. 


33539, Breeches Paste, p. 506. 

. Antique Watch, 506. 

33545. Wood and Metal Pipes, 507. 

33549. Musical Tones, 507. 

33552. Srani 1 Boats, 507. 
780 . C. and D. Engines, 507. 

2 ; K seed een 507. ER 

33568. e Lord Mayor's Special Express, 507. 

33572, Oval-top Trunks, 507. 

Looms, 507. 

. Flying Dutchman, 507. 

33583, Shirt- making, 507. 

33581. Tartans, 507. 


QUERIES. 


— — 
[33972.]—Geological.—I have often noticed in the 


sandstones of the lower coal measures impressions some- 
what like rain prints, only deeper pits, and have found 
the same impression to go through thick blocks, one of 
which was Sin. thick. Will any reader kindly inform mo 
of the cause of these impressions P—A Youna GroLoaisr, 


(33973. ]—Spectroscope.—To Mr, LaxcASrRR.— Will 
you kindly inform me how I can, with a dense glass 
prism, form a spectroscope for a few elementary observa- 
tions through a £5 telescope—a 2}in. Wray ?—G. Brown. 


[33974.]—Green Paint.—I should be very much 
Pleased if any of “ ours” would give me instructions how 
to prepare a dark bronze-green paint for a street door, 
with proportions P—A PERPLEXED OKB. 


[33975.|—British Association.—It is reported that 
at the recent meeting at Dublin Dr. John Evans spoke of 
two speciment of teeth-bearing birds from the London 
eluy. I know of one specimen of odontopteryx in the 
British Museum, and am anxious to obtaiu information 
relntive to the other example spoken of by Dr. Evans. 
Perhaps some one will obligo.— W. Hosss. . 


[33976.]—Boat Building.—Will any one inform me 
how to make a small ship’s boat on the half-board 
system? How keel and ribs are fired, &., how grooves 
mre cut in the keel, and the strakes fitted ọn. A sketch 
would oblige.— Jack. 


[33977.]— Joining Indiarubber Tubing.— Will 
any one inform me what cement or solution I should use 
for making indiarubber joints, say a tube toa ball, and 
rhould the cement be different for black rubber and for 
vulcanite ? -A CONSTANT READER. 

(33978.]—Bells Ringing the Same Tone.— 
Having lately removed into a new house where there are 
21 bells which all ring the same noto or nearly so, so that 
it is impossible to distinguish one from another, can any 
of ‘eurs tell me whether I can have anything done to 
them so as to alter their tone? Hosni kos, 


(33979.}—Circular Eccentric Cog-Wheels.— 
Can any English mechanic give an instance of above being 
ned? I have plugged the holes of two 60-teeth lathe-wheels 
and put s screw through each at key way, and I find they 
will revolve together. Eccentric wheels are sometimes 
geared into elliptical, elliptical into elliptical, eccentric- 
elliptical into eccontric-elliptical.ä— E. R. Dax, Glan- 
Ville’s Wootton, 

(33980.]—Brine.—Is this found in any considerabla 
quantity, and could it be obtained in any other parts of 
England than Cheshire, Staffordshire, and Worcester- 
shire ? Is any obtainable on the east coast or in Soot- 
land? I refer tothe brine from which salt ia made. Some 
geological friend will perhaps answer.—S. L. T. 


[33981.]—Magnifying Telescopic Image.—Can 
the image formed by n telescope be again magnified, and 
if not, why not? When we look at a distant object, rays 
doubtless proceed from every part of that object to our 
eye, though for obvious reasons they are not apparent to 
us until magnifying power is brought to bear. Now this 
is the case with the magnified imave produced by a tele- 
scope, though on a larger scale. Why, then, cannot the 
rays which make up this image be again magnitied, and 
so bring to view parts of the object viewed which were 
before invisible ?—IDRIS. 

[33982. |—Caterpillar.—Can any of our renders tell 
me the name of a very large caterpillar that I found the 
other day? It is about 4jin. in length, and nearly one 
inch in diameter; the general colour ia yellow, with two 
rows of diamond-shaped patches down the back of a 
greenish-blue colour, and a lot of little black dots over 
all.— H. Kina. 

38988. — Athletics. Would some reader kindly in- 
form me what training wonld be necessary for running 
100 yards, 200 yards, and quarter-mile races? My hours 
of business, 23 near as possible, are as follows :—I have to 
be at the ofice before 9 a.m. one week, and the next at 
7 a.m., and so every alternate week. When I go at7 I 


have an hour for breakfast, from 8to9. I have au hour 


for dinner at noon, and generally finish work by 5 p. in.— 
CLERK. 


(33984.J—Armour.—The armoury at tho Tower of 


London, where there is a large collection of arms and 
Armour, is now open free to the public on Mondays and 
Saturdays from 10 to 40’clock, catalogue 2d. Will any 
reader inform us how the fluted and ribbed wrought-iron 
and steel armour was made, if welded together, and what 
dies, moulds, and tools are used in the manufacture of it, 
also how the small rings, of which some of the armour is 
composed, like network, were made and fitted? Is there 
any work published on the subject P—TREVELYAN. 


[33985.]—-Cement for Broken Stone.—Could any 


of your numerous readers give me the receipt of a cement 
for broken atone to hold in very damp situation? Shellac 


won't stand the damp, If a dryer ceuld be had for Venice 
turpentine would it do? It must bea fluid, cold or hot, 


to be of any use? I noticed it stated that common glue 


could be rendered insoluble by adding bichromate of pot- 
ash; if this is a fact, and if it can be applied in the usual 


way and set after P” together I think it would suit the, 


purpose.—M. C. 
33936.]—Bpeculum Grinding and Silvering. 


—To Mr. W. J. Lancaster.—Would this gentleman be 


kind enough to give some information (as I think he pro- 
mised) on this subject, as I have looked throngh all the 
numbers of the present volume and cannot tind anything 
to suit my wants? I also think that there are several 
amateurs who would gladly avail themselves of simple in- 
structions on silver speculum grinding, &e. For my part 
I should like to try a Gin. or 9in. Cassegrain (spherical 
figure), though I have few appliances and can neither afford 
to buy a telescope nor a latho. I have an old fvot-treadle 
sewing machine which I could use for a turning power by 
taking off all unnecessary appendages, and perhaps Mr. 
W. J. L. will show me how to utilise it. I should also 
want to know about the tools, glass, and grinding appa- 
ratus, in fact, how to finish both mirrors ready for 
mounting. If there be any cheap publication that would 
give me all these details I should be glad to know its title, 
price, and where it is to bo parchased. From the above 
it will be seen that cost is a serious considcration to me. 
I shonid also like to know the powers available on refl 
tor. Does the same law hold good, as with re —%.€., 
100 to the inch or not P—Fras. W. B. 

(83987. |—Photography.—Can any of our readers, 
who have tried the gelatino-bromide proce.s, help me 
with my difficuities? On developing the plate the image 
is of a deep orange colour in the lights, ana a pale yellow- 
ish-green in the shadows, The orange changea to more of a 
ruby when dry. On trying to print from a negative I 
found it was not anything like dense enough. I then tried 
to intensify with p and silver, but only made the 
whole plate fog. The formula for the emulsion I took 
from one in tlie Year Book of Photography for 1878,” 
by Mr. King. I also tried one or two others, but 
succeeded no better. I have tried various exposures. The 
pyrogallie acid I am using ia rather old, but is still quite 
white. I am using the alkaline developer with liquid 
ammonia.—E. O. R. 

153988. ]-—8Speed of Trains.—The following question 
appeared in one of our local papers—viz.: If the distance 
from York to Newcastle be 80 miles, the length of two 
trains 88 yards each, one of them, a goods train, starts 
from York for Newcastle at 8 a.m., the other, an express, 
starts on the same journey at 8.30 a. m.; the timo taken 
by the latter in passing the former is 18 seconds. Re- 
quired their distance from York when they pass, and the 
time at which each train is duc at Newcastle. The 
answer given by several correspondenta, and apparently 
approved of by the editor, was, “ They are ench 60 miles 
from York when they pass, and the express train is dne 
at Newcastle at 9.50 a.m., the goods train at 10 a.m.” 
Now, if each train be 60 miles from the starting point, it 
can hardly be said that one has passed the other any more 


than that one horse passed the other when they are level 
at the winning post. I also contend it isa mistake to 
suppose that one train commences to pass the other before 
it has overtaken it, and, to put the case as briefly as 


possible, I submit that the speed of the goods train was 


76 yards in 18 seconds, or 20 miles an hour, the expreas . 


264 yards in 18 seconds, or 30 miles an hour. At 9.30 the 
former had run 30 miles in 14 houra, at 9.30 the latter had 
run 30 miles in one hour; they were, therefore, level, and 
at 9h. 30m. 18sec, the express pe the slow train, being 
then 30 miles 26t yards from York, and arrived at New- 
castle at 11.10 a.m. The goods train was passed at 
9h. 30m. 18sec., was then 30 miles 176 yards from York, and 
arrived at Newcastle at 12 o’clock. As very strong and 
diverse opinions have been expressed on this subject I will 
fcel extremely obliged if you can favour me with yonr 
view of the case, and insert it in your notes and queries.— 
KERNEL, ’ 

[33989.]—-L. and N.W. Engines.—*"' Itzaex says 
there are now 65 ‘‘ Bloomers.” believe thero were 74 
originally. Can he tell me what numbers have been 
‘*acrapped ” besides 613, 624, 890, and 1,007, and what 
the names and dates of 613 and 624 wore? Also the game 
of 853, 856, 888, 892, and 1,008. Another correspondent 
stated that the numbers or names of Trent ham,“ 894, 
and Torch,” 895, had been altered at some period. Is 
that so? Is Clyde,“ 833, like 830? What are the num- 
bers and dates of Latona ” and“ Delhi, and is the date 
put anywhere on the L. N. W. goods engines? What are 
the dates of “ Miranda and Rocket ? Are there any 
more of the class, and are they really different to the 
“L. of the L.” class? Where do they run, and what 
engines work the Harborne, Stourbridge, and Ashb 
branches P Are the 2,240 class used? Cau Itznex te 
me anything about a little four-coupled (leading and 
driving wheels) inside cylinder, saddle-tank engine, No. 
1,168? It belongs to Willesden. Is not like No. 48, &. 
There are four four-wheeled coupled tank engines also at 
Euston, used for shuuting Nos. 1,202, 1,362, 1,439, and 

444. Are they rebuilt engines? Can any one give the 


1 
chiot dimensions of tho goods engines, Nos. 74, 781, 


1,178, and 2,195 P—MURANO. 

[33990.] — Midland Engines.—Is it really true that 
the numbers of some have been altered? Are the five Swan- 
sen tank engines new, and who built them, and where 
will they work? Why were they not numbered 1,340, or 
1.377 upwards, instead of changing the old numbers P 
What traflic are the bogie tank engines now building in- 
tended for? Are they like No. 15? Are the new goods 
engines— Nos. 1,357 to 1,376—of Mr. Johnson's standard 
design (6 coupled 4ft. l0in.)? How many single 
engines atill remain, and where do they work? Have the 
coupled 7ft. engives built at Dorey a bogie or two pair 
of wheels leading? Can C. E. S.,“ to whom I owe 
thanks for previous answers, give me the numbers and 
dates of the 23 engines,” similar to 890, and built at 
Derby, that he mentions on page 400, Vol. XXVI.? Also 
the samo of the tin engines like No. 1,070, and the ten like 
134? What are Nos. 1,090 to 1,109 and 210 to 229 like, 
and who built thom P—McRANo. 

[33991.]—Soldering Brass Wire.—I want to make 
some chains of brass wire (No. 13), links about zin. 
long, which I mean to solder with hard solder. How am 
I to prepare to hold those links for soldering, and what 
description of solder must I u-e? Is a blow-pipe the best, 
and what kind P—E, B. FENNEsBY. 

[33992.]—P. O. Electrical Apparatus.—Would 
any of our readers inform me how the buttories at the 
telegraph offices ure constructed, and whose batteries are 
commonly used ?—PROGRESSO. 

(33993.]—Bleaching and Weaving.—Could any 
of my fellow-rcaders oblige mo with the following infor- 
mation P The authors and publishers’ names of books on 
the above, and which they could recommend as good.— 
SrRINa-colI. 

ſ33991.J—Lubricating.— Will any of my fellow- 
readers of the Mrcuanic kindly say what is used in pre- 
paring tallow for lubricating steam-enyines, as I find the 
prepared article does better thau genuine tallow ?—Jas. 
ADAMS, 

[33995.|—Cement for Cast Iron Oisterns of 
Large Dimensions.—Will any of ‘‘ ours’’ practically 
acquainted with fixing above-named kindly give their 
experience as to the best kind of cement to stind test of 
expansion, &c., in exposed situation P The cistern is nade 
up of a number of flanged plates bolted togetuer.—F. J. 
NELLUe. 


[33996.] I. ocomotive Regulators.—Can any of 


your correspondents tell me the respective advantages of 
a regulator placed in the smoke-box, and one in the 
steam · dome of a locomotive P Also what are the consti- 
tuents of artificial or patent metal used in bearings, &c. ? 
NOVOCASTBIAN. . 

[33997.]-—Horses’ Corns.—Is there any way to ro- 
move a corn on a horso's foot, which causes him to 
stumblo sometimes? It is under the horny part 
between the frog and the rim of the shoe.—S. P. W. 

133998.]—Slide-Rest Castings, 4}in.—Will some 
brother-reader give hints how to fit the above up? I can 
use a file and have a steel straight-edge. I want to make 
a good job of thom. I bave the last ton volumes of Ms- 
cHANIc. If it has been described before please refor me to 
same.—LATHFY. 

[33999.]J—Flat-Bottomed Boat.—Is thoro any 
correspondent who would give me some information how 
to build a boat (flat-bottomed) with paddles, to be about 
aft. long, giving material and probablo cost? And how 
to make a pair of patent floats as cheap as possible, only 
required for about three months of summer at shore P— 
AMATEUR CARPENTER. 

[34000.]—Animal [ntelligence.—In Mr. Romanes’ 
lecture on the above, on p. 595, he says: I am satisticd 
with my work if I have made it clear to yon that the ques- 
tion whether human intelligence differs from animal 
intelligence in kind or in degree hinges entirely on the 
question whether the faculty of speech has been of an 
origin natural or supernatural.” Lhe abstract of the 
lecture given has not made it clear to me. I understand 
that Mr. R. considers animal intelligence to differ in 
degree, not in kind, from ours; but does he think the 
origin of speech natural or supernatural P—BRicKWALL. 

13400l.]J— Phonograph.— TO Mr. SHELFORD Bip- 
WELL.—Following your instructions as closely as possible 
I have constructed a phonograph, but it does notact. I 
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believe the fault lies in the diaphragms. I could not get 
thin charcoal iron. have used a tinned Tagger plate. 
Forroty pe plate I found blistered the varnish directly heat 
was 55 1 I made my point from a small drill, and the 
point not sharp enough to priek my finger; only a fine 
point. The diaphragm and flange both being 4in. in dia- 
meter, I made holes in both for screws to pass into wood- 
work ; second point much sharper but rather soft. I used 
parchment for diaphragm. Again, I could only get thin 
tinfoil. Will Mr. Bidwell say where the thick he recom- 
mends can be obtained; also where thin charcoal iron can 
be got? What gauge does he recommend P—T. P. W. 


(34002.]—Magnetic Engine.—I have seen it stated 
in many of the papers (the ENGLIsH MxcHANICc amongst 
others) that an American has invented a flying machine in 
which the motive power is supplied by a -horse magnetic 
engine. Putting aside for the moment the question of 
cost, will Sigma! or Mr. Lancaster kindly tell us 
whether they consider the construction of such a magnetic 
engine possible, and, if so, how they would set about 
making one if they had to undertake such a job, with 
approximate size of magnets, battery power, &o.— 
AESHTUOUS. 

[34003.]— G. N. R. Bngine.—According to the 
Ilustrated London News the G. N. R. Company sent to the 
Darlington Exhibition an express engine capable of run- 
ning at a speed of 70 miles an hour with 24 coaches on. 
Could any one give the dimensions of this engine and say 
where it is to be scen P— WILLESDEN. 


[34004.]—Scotch Mail Engines.—What are the 

rincipal dimensions of the engines which run the limited 

tch mails between Carlisle aud Edinburgh and Glasgow, 
and to whom do they belong ?—WILLESDEN. 


(34005.]—L. and B. W. R. Engines.—What engines 
run the 2.10 p.m. fast express from Waterloo? What is 
the size of driving-wheels of the new express bogie engines P 
Have the L. and 8. W. any single express engines P— 
WILLESDEN. 

[34006.]-—-M. S. and L. R. Engines.—What is the 
size of driving-wbeels and cylinders of the bogie express 
engines P-—WILLESDEN. 

[34007.J—L. B. and 8. C. R. Engines.—What is 
the size of driving-wheels and cylinders of Grosvenor 
(No. 151) and Westminster P—WILLESDEN. 


[34008..]—Asbestos Washers.—Can any one tell 
me the cheapest and best way of cutting washers out of 
% Asbestos millboard.“ If machin is requisite, a 
description of the same would oblige— RINGS. 

[34009.]—Scales on Two-foot Rule.—What do 
the following denote:—1. A scale extending from one end 
to near the middle, marked E, 35 divisions, occupying 
about 10 inches, each numbered division divided into two? 
2. On the other leg, extending to near the middlə, 48 
divisions equal nearly 10 inches ; each numbered division 
is halved, marked M. On another rule divisions nearly 
same are marked 8 square instead of E, and line instead 
of M.—PLoni ALMONI. 


(34010, |—Photographic.—As requested by“ Finem 
Respice,” I report how 1 got on in my attempt to mike 
two ounces of gelatine emulsion. Proceeding exactly as 
instructed I found my first difficulty in dissolving the 

elatine (used Mawson’s through not receiving what I 

nd ordered), only succeeding after frequeut additions 
had been made to the warm water basin. When dissolved, 
which was in from 15 to 20 minutes, I mixed carefully and 
well, all went right until it came to pouring off the me- 
thylated spirit, when instead of a leathery mass it 
was a creamy solution. After standing another half hour 
it was much more like what I expected to see at first, 
although not entirely so. Pouring off, washing, &c., 
having been done, I dissolved again, and, still keeping 
the flask warm, I coated about 20 plates. The emulsion 
did not flow easily, and was very frothy, covering most 
of the plates with small air bubbles. The plates were then 
left for three days, when I found them firmly fastened to 
the levelled glass on which I had placed them to dry. 
Considerable force was required to get them off. Exposed 
as for a wet plate they developed steadily, but were too 
dense in some parts (distance, &c.) before all detail was 
out in the shadows. When dry the colour of film was in 
some cases orange, in others olive green. I have never 
worked a process which gave such exquisite detail, and 
despite my failure I am convinced of the value of this 
emulsion. Wishing to try again, I should be glad if 
“ Finem Respice ” will explain how I may avoid these 
things happening again, and also give a few more instruc- 
tions about development. I should also like to know 
how the plates will keep before and after exposure, and 
whata strong solution of ammonia means. I used ammo- 
nia 1 part and water 2 parts. In the mean time I will 
procure Nelson’s gelatine and try again.’’—ZINco. 


(34011.J—Photography.—Having one of Stanley's 
£5 10s. sets of photographic apparatus, will one of our 
able friends kindly help me 5 in higher 
processes than contained in Photography made Easy, 
with a view to obtaining she best possible resulta? Wish- 
ing also to take views, &c., at a distance from home, will 
the dry plate process—so kindly explained by Finem 
Respice ” (reply 33521, 506)—be too advanced for a 
noviceP And how are the plates carried about and trans- 
ferred P—QG. B. S. 

Mes ee Sagitt c.—May I inquire if a star marked 
= Sagittss en one globe of 1816 and another of 1845 (the 
apex of a triangle, south of y and 3) is the same as 13 
Sagittes mentioned in Webb’s Celestial Objects” as an 
Orange star ?—-VAUGHAN CORNISH, 

[34013.]—« Cephei.—Will some of your astronomical 
correspondents tell me if this star is known variable ? 
The maga. are very discordant. I should like to know the 
Mags, according to Piazzi, Argelander, and Heis.— 
VAUGHAN CORNISH, Deboubam, Suffolk. 


34014.)—H..M.8. Thunderer.—Will some one 
inform me what is the diameter and height from deck of 
the turrets of H.M.S. Thunderer? Also what is the 
object in having a long kind of tube or funuel leading 
from deck to side of hurricane deck? I am making a 
model of her from some photos I have, and have got the 
p Zapa dimensions except the diameter and height of 
rrets. Any other: nformation that would help me in 
making the model will be welcome. 
deck plan of her ?—W. S. T. 


[34015.]—Paste.—I suppose that no inouiry has been 
more frequently responded to than that of how to make 


1s it possible to get a 


te that will keep.” Judging from my experience, 
owever, any sufficient answer that there may be yet 
to be published. I have tried the addition of each of the 
substances that I have seen recommended, such as alum, 
oil of cloves, &., but not one of them answers the pur- 
Gum is not so suitable for large surfaces as te, 
gets mouldy in the bottle. The paste that I have 
found both the least liable to speedy putrescence and 
the moet stickable, and which is brownish in colour, is 
sold at a certain shop for sale of shoemaker's implements 
in Rochester-row, where I was told that a powder of 
which it was made could be had, enabling one to make 
the paste oneself. The next best was to be got at a simple 
shop in Pimlico. The latter is more like what is ordinaril 
called shoemaker’s paste, and has this advantage, that, 
too thick, it can be diluted with water. But then, I think, 
it acquires the objectionable properties of ordinary paste. 
What one wants, with materials at hand, and wherever 
one is, is to be able quickly, oneself, to make unputres- 
cible, as well as stickable, paste, or some sufficient and 
cheap substitute for it, and, I may add, if the paste con- 
tained an ingredient whereby the pasted papers wonld be 
distasteful to mice there would be some loss of vuluable 
documents prevented for such people as—Ax OLD 
LITERARY Maw. 


(34016.]—Open Pan.—Will any of our kind corre- 
spondents inform me whether there is any way of heating 
to the boiling point 1,700 gullons of water than by having 
a steam-pipe down to the bottom of the pan and blowing 
the steam in the liquid in the old and common way? I 
have a 12-horse steam boiler, upright fire-box inside, and 
I have heard of a method of having a steam-coil with both 
ends of the coil attached to the boiler at different levels, 
and thus the team or hot water circulates through the 
coil in the open pan backwards and forwards from boiler 
to psn continually. Can this be done economically, and 
how ?—Orrn Pan, 


[31017.]—Sewing Machine.—I havea hand-shuttle 
sewing machine (don’t know name or maker) which will 
work very well on soft material, as cloth or calico, but 
when required to operate upon snch stiff hard stuff as 
buff blinds it seems impossible to get the upper tension 
tight enough to pull the under thread up into its place. 
If it is very tight the thread continually breaks. Can 
this be cured, and if so, how? What is the best position 
for the eye of the needle, with reference to the point of 
the shuttle, and how much play should the latter have 
in its carrier ? The shuttle moves in a horizontal, curved 
path.—J. E. FLorp. 


(31018. ]— Paralysis.—To DovaLas Scorrerx.—What 
is the usual (or the best) treatment for paralysis of the 
eye and eyelid? General health excellent; age 45; san- 
guine temperament; occupation sedentary. Symptoms: 
Kye inclined outwards, eyelid closed, no power to raise 
it, preceded by neuralgic pains in forehead, pain now 
gone; case recent.—CrmRo. 


[34019.J—L. and N. W. R. Engines.—Are there 
any 6ft. 9in. coupled on the D. and N.W. R.P? W. J. 8.“ 
says in letter 14133, p. 315, Prince Leopold, Snowdon, 
Lowther, Princess Beatrice (6ft. Qin. coupled). Is not 
this a mistake for 6ft. coupled, as I always thought that 
these engines were 6ft. coupled P-—-WILDFIRE. 

[3402u.]—Nitric and Sulphuric Acids.—Wishing 
to ascertain whether a small sample of acid was nitric or 
sulphuric, I let a drop fall on some powdered potassic 
chlorate and loaf sugar. As no immediate effect followed 
I concluded that the acid was nitric. But in the course 
of about half a minute I was surprised to notice chemical 
action taking place, und in a few moments the powder 
took fire, much as it would have done in the case of sul- 
phuric acid having been used. I have never heard of 
nitric acid causing this combustion, but it may be known 
to some of your readers. I should be glad if, in that case, 
they will mention their expcriences.—A. B. HARDING, 
Forest-hill. 


eee have made one of these 
wonderful instruments according to the very complete 
and full instructions given by Mr. Shelford Bidwell on 
p. 157, and it speaks very distinctly, far excecding my 
expectations. I have made it in every respect exactly to 
instructions, and I feel sure if others would do the same 
there would be fewer complaints of failures. I havea 
little difficulty in adjusting my points, and should like to 
know how Mr. Bidwell adjusts his “in a few seconds in 
the dark. —CHESTERTON. 


[34022,1 — Physically Unflt.— Will any of onrs““ 
kindly inform a joiner as to what other trade or calling 
he could turn his attention to with a view to a rensonable 
subsistence? The doctor tells him he must avoid throw- 
ing or twisting the body about, which a joiner is fre- 
quently in the habit of doing at his bench, and ndvises 
him to find some lighter occupation. I may state here 
that my complaint has to do with the chest—have been 
under an operation—and now wear a tube in the left side 
of my back, which prevents me from moving about. As 
my joiner’s trade is the best thing I am acquainted with, 
I am somewhat at a loss to know what I could turn my 
hand to with any chance of success, for any great exer- 
tion is now out of the question. Any suggestions or infor- 
mation would be very acoeptable.— Pixx Woop. 


[34023.]—Acetic Acid.—The formula for acetic acid 
given in our elementary books is O. H. O,, and in a book 
that I have the formula C,H;0; fs given as shown in the 
following renctions:—8 Fe r CizH; NO. + 8HO + 12 
C, HO: = 4 (Fe, O; 30, H,O,) + CHN + 6H.—CHEemicaL 
STUDENT. 

[31024.]—Bxtracts from Grain.—Would any reader 
inform me the simplest method of obtaining extracts from 
malt or other grain ?—J. CHANDOS. 


[34025.]—Goldfinches.—Can any reader inform me 
how I may detect the difference between the young male 
and female bird of the goldfinch species P—EUTERPE. 

| 34026.) —Gas Lighting by Electricity.—About 
alyear ago a public lecturer named Professor Haggerty 
was lecturing in Bolton on scientific subjects. Amongst 
other novelties he had an upright gas-stand, and near the 
top there were two discs; by turning on the gas and 


pose. 
and it 


giving the loose disc half a turn an electric spark was got A. O. Pearson, F. C. COLLINS, 


at the gas burner, which lighted the gas. Can any of 
“ours” inform me what tbe substance is which causes 
the electric spark? Also how is the apparatus con- 
structed ? Some time back I called on Mottershead and 
Co., of Manchester, who advertise in your columns, and 
they told me they had sold out, also that it was an 
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American patent which had run out, and they had no 
chance of getting any more. It sold retail at about fre 
shillings. Any information on the above subject wiil be 
thankfully received by—AGRICOLA. 


[34027.]—-L.N.W.B. Engines.—What is the beight 
of centre line of boiler from rails in Precusor class: 
What is the ht on each pair of wheels of Prece- 
dent” olass? are the Bloomer engines 30 
called P—WILLESDEN, 


(34028. |-Fitting Brake on Premier Bicycle. 
—Will any correspondent learned in bicycle matter: 
kindly inform me whether it is possible to fit a brake on 
the front wheel of a Premier bicycle, and if ao `f it 
could be done in a town where there are good workshops 
and foundry ? There is a brake on the back wheel, bu: 
I do not find that sufficient for going down the steep hilis 
we have here.—ALPHA Brra. 


[34029.]— Seeing under Water.—The reason it is 
impossible to see clearly under water is that the warer 
and the substance of the eye being of about the same den- 
sity, parallel rays converge behind the retina. Hence 
some convex lens might possibly correct this. Would a:y 
optical correspondent give the dimensions of such a lens, 
of course assuming the dimensions, &., of an average eve, 
ag given in any textbook? Also how such a lens 
at aah to be put to the eye to secure distinct rision. 


[31080.]—The Pianista at the Paris Exhibition. 
—There is one instrument in the Exhibition I should hre 
to see described, and that is an instrument by which ang 
air may be played, by any one who does not know misic, 
on the piano or a harmonium. It is exhibited by Jer nin 
Thibouville-Larny, 68 and 70, Rue Reaumur, and is 
termed a “ pianista.” Itis PICS in front of aa ordinary 
piano, and the keys, of which therc are about four octaves, 
strike the keys of the piano as the fingers would. The 
music to be played is on sheets of perforated cardboard. 
The perforations are longitudinal, and of various lengths, 
according to the length in point of time of the notes. The 
cardboard passes from one end of the machine to the 
ether under two rollers, turned by hand ; the second roller is 
surrounded with raised rings, which correspond with the 
lines of the perforations. The assistant who was plaring 
the instrument did not a sufficient knowledge of 
English, nor I of French, to enable me to ascertain pre- 
cisely the means by which the keys were actuated, and 
the mechanism was inclosed ; but from what I could see it 
appeared to me that theaction was produced by pneumatic 
bellows set in action by studs which were in some way 
acted on by the rings round the second roller when tho 
perforations passed under the rings on that roller. The 
assistant stated that the action was not electric, but 
pneumatic. The automatic system of playing by perfo- 
rated paper or cardboard is not, I believe, new. Patents 
in connection with electric action having been some years 
ago taken out, one wonders why it haa never been fol- 
lowed out. Although there is an expression stop, the 
instrument, as may naturally be ted from its being 
automatic. appears to be deficient in that respect. The 
prige Ay a aud the price of each air or pivce is abonat 33. 
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By J. A. W. Hunter ARD H. F. L. Merer (dedicated to 
R. J. HUNTER, Esq.) 
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White, 
White to play and mate in two moves. 


SOLUTION TO 439. 


White. Black. 
1. R to K B4. 1. Anything. 
2. B to K R4. 2. Anything. 
3. R. Kt or P mates 

accordingly. 


NOTICES TO CORRESPONDENTS. = 
E. F. Jonx.—Thereis no mate your way if 1. K B to RC 
Kt takes P (ch). and there is no 


oo as you Bay, 2. KE takes kt 7 


mate. 
anp J. d. Fhez.— Pro. 
blems received with thanks. aif 
E. F can there be mate next wor 
2. R to K sq 
R to K sq peat i 


J. G. F.—The three problems previously den 
marked for insertion 
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